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Welcome Letter

On behalf of the International Union of Pure and Applied Biophysics (IUPAB), of the Brazilian
biophysics and biochemistry and nuclear biosciences societies, we are honor to announce the
book of abstracts of the 20th IUPAB Congress, which is occurring from 4% to 8" of October of
2021 in the virtual format.

The presence of leading scientists among the invited speakers will certainly contribute to
creating a very rich scientific environment, which we hope will also allow for bringing together
the best of science in biophysics and biochemistry. The most advanced platforms for virtual
conferences will be used to allow a very interactive experience during the event. ExpoSBBg,
which is an exhibition hall for companies and sponsors that usually is one of the greatest aspects
of our past congresses, will be held during the 20™ [UPAB Congress, 45" Congress of SBBf, 50
Annual Meeting of SBBq and 13™ Congress of SBBN, and we are optimistic that it will likewise
be a success in the virtual format.

With more than 1100 delegates, the 20th IUPAB Congress will certainly offer a broad
international overview of research frontiers and recent developments in biophysics,
biochemistry and radiation biology, emphasizing the importance of the transdisciplinary
approach. We have organized an outstanding program with contributions in the form of keynote
lectures and symposia, as well as oral and poster presentations. 14 keynote speakers, two of
them Nobel prize winners, and 37 symposia will cover a wide range of interests in biophysics
and biochemistry. Over 120 speakers (29 from North America, 27 from Europe, 23 from South
America, 8 from Asia, Oceania and Middle East) from all continents (24 countries) in an
equilibrated male:female ratio have accepted to deliver lectures. There will be two specific
periods for poster presentations and we are expecting more than 500 poster presenters.

We hope you will appreciate the novelties and hard-core basic and applied science that is
described in 527 abstracts presented in this book. We are certain that the congress will be an
unforgettable event and we look forward to welcoming you to the virtual 20th IUPAB, 45th SBBf,
50th SBBq and 13th SBBN!

Rosangela Itri Mauricio da Silva Baptista
Chairs of the IUPAB Congress

Silvia Maria Velasques de Oliveira
Chair of the 13™ SBBN Congress
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IUPAB-SBBf-SBBq Program

Keynote Lectures

PL-01. - Impact of single particle electron cryo-microscopy in structural biology
Richard Henderson 1
MRC Laboratory of Molecular Biology, (Cambridge CB2 0QH, U.K.)

In the last 8 years, single particle electron cryomicroscopy (cryoEM) has experienced rapid growth in its
capability, due to improved electron microscopes, better detectors and better software, and this has
revolutionised structural biology. | will describe some recent results and discuss remaining barriers to
progress. CryoEM is already a very powerful method, but there are still many improvements that can be
made before the approach reaches its theoretical limits. There is also a desperate need to expand access
to the methodology by developing low-cost cryoEM equipment, so | will also describe some of our efforts
in this direction.

Keywords: cryoEM, affordable cryoEM, remaining barriers

PL-02. - Co-temporal Force and Fluorescence Measurements Reveal a Ribosomal Gear-shift
Mechanism of Translation Regulation by mRNA Secondary Structures

Carlos Bustamante !

Department of Molecular and Cell Biology, Physics and Chemistry, University of California (Berkeley,
USA)

Ribosome translocation on mRNAs is often interrupted by secondary structures that represent mechanical
barriers and that play a central role in translation regulation. Here, we investigate how ribosomes couple
their internal conformational changes with the activity of translocation factor EF-G to unwind mRNA
secondary structures using high-resolution optical tweezers with single-molecule fluorescence capability.
We find that hairpin opening occurs during EF-G catalyzed translocation and is driven by the forward
rotation of the small subunit head. Moreover, we modulate the magnitude of the hairpin barrier by force
and surprisingly find that ribosomes respond to strong barriers by shifting their operation to an alternative
7-fold slower kinetic pathway prior to translocation. This shift into a slow gear results from an allosteric
switch in the ribosome that may allow it to exploit thermal fluctuations to overcome mechanical barriers.
Finally, we observe that ribosomes occasionally open the hairpin in two successive sub- codon steps,
revealing a previously unobserved translocation intermediate.

Keywords: Ribosome, Translation, Single Molecule




IUPAB-SBBf-SBBq Program

PL-03. - Targeting the microbiome in cancer immunotherapy

Giorgio Trinchieri !

Laboratory of Integrative Cancer Immunology, Center for Cancer Research, National Cancer Institute,
National Institutes of Health (Bethesda, MD, USA)

Commensal microorganisms colonize barrier surfaces of all multicellular organisms, including those of
humans. For more than 500 million years commensal microorganisms and their hosts have coevolved
and adapted to each other. As a result, the commensal microbiota affects many immune and non-immune
functions of their hosts, and de facto the two together comprise one metaorganism. The commensal
microbiota communicates with the host via biologically active molecules. Microbial imbalance plays a
critical role in the development of multiple diseases, such as cancer, autoimmune conditions, and
increased susceptibility to infection. The commensal microbiota not only may affect the development,
progression, and immune evasion of cancer but it has also important effects on the response to cancer
immune- and chemotherapy. In my presentation | will discuss our recent analysis of the role of the
microbiome in anti-PD1 therapy in melanoma patients and the data of a fecal microbiota transfer clinical
trial in anti-PD1 refractory melanoma patients that has provided proof of concept of the possibility to target
the gut microbiota composition in cancer therapy.

Keywords: Microbiome, Cancer Immunotherapy, Fecal Microbiome Transfer




IUPAB-SBBf-SBBq Program

PL-04. Cryogenic superresolution correlative light and electron microscopy on the frontier of
subcellular imaging

Tao XU 1

YInstitute of Biophysics, Chinese Academy of Sciences (Beijing, China)

Electron microscopy (EM) reveals cellular ultrastructure at a high definition but faces the challenges of
identification of specific subcellular structures and localization of specific macromolecules, whereas
fluorescence microscopy (FM) can label and localize specific molecules in the cells. Correlative light and
electron microscopy (CLEM) combines the advantages of both microscopic techniques. Imaging vitreous
hydrated samples at cryogenic temperatures using CLEM enables the observations of cellular
components of interest and their cellular context in a near-native state. This cryo-CLEM approach is
further strengthened by incorporation of superresolution fluorescence microscopy, which can precisely
pinpoint the targets on electron micrographs. Cryogenic superresolution correlative light and electron
microscopy (csCLEM) is an emerging and promising imaging technique that is expected to unveil its full
power in ultrastructural studies. The present review describes the logic and principles behind this
technique, how the method is implemented, the prospects, and the challenges.

Keywords: Cryogenic , electron microscopy, subcellular imaging

PL-05. LESSONS FROM 620 DAYS STUDYING COVID-19
Michael Levitt
Stanford University, USA

This talk will cover COVID-19 broadly in terms of the trajectory of a single outbreak, the expected burden
of on multiple outbreaks, the role of interventions and how it will end.
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PL-06. - Carbon dioxide redox metabolites in eustress and oxidative distress
Ohara Augusto !
Departamento de Bioquimica, Instituto de Quimica, Universidade de Séo Paulo (SP, Brazil)

Life adaptation to molecular oxygen allowed evolution of complex life forms but came with a cost because
oxygen is prone to one-electron transfers, producing metabolites (radicals and oxidants) that are toxic to
life. In consequence, oxygen pushed an evolutionary explosion of alternative and novel metabolic
networks yielding a variety of gene products, such as antioxidant enzymes that increased fitness of the
organisms. Although oxygen and its metabolites imprinted the evolution of complex life forms, the cell
damaging mechanisms of these metabolites received most of the attention over the years. Only recently,
the participation of radicals and oxidants in both, physiological and pathological processes became widely
accepted and the aged oxidative stress concept is changing to oxidative distress as opposed to the
eustress concept (homeostasis). Here, | summarize investigations arguing for the influence of carbon
dioxide (CO2) redox metabolites on cells and organisms. Aerobes produce considerable amounts of this
gas through respiration (humans, about 1 kg of carbon dioxide/day). The gas, in equilibrium with
bicarbonate, is crucial for physiological pH control but at high level it toxic to mammals (hypercapnia) and
microorganisms. Relevantly, carbon dioxide reacts with biologically ubiquitous oxygen metabolites such
as peroxynitrite and hydrogen peroxide to render redox active metabolites such as the carbonate radical
and peroxymonocarbonate, respectively. Several evidences indicate the participation of the carbonate
radical in situations of oxidative distress (associated with nitric oxide overproduction, hypercapnia and
related clinical situations). Peroxymonocarbonate attracted much less attention. Nevertheless, its
formation may explain the accelerating effects of the bicarbonate buffer on the oxidation of thiol proteins,
including important players in redox signaling, such as protein tyrosine phosphatase (PTP1B) and 2-Cys
peroxiredoxins (Prx1 and Prx2). In times of increasing levels of atmospheric carbon dioxide, more studies
are required to the understanding its impact on cellular and organisms homeostasis. Keywords: carbon
dioxide, oxidative stress, eustress. Supported by: FAPESP (2013/07937-8); CNPq (300465/2009-2)
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PL-07. - Calcium-driven voltage sensing and the role of charged residues in the voltage sensor
domain of BK channels
Ramon Latorre!

Centro Interdisciplinario de Neurociencia de Valparaiso, Facultad de Ciencias, Universidad de
Valparaiso (Valparaiso, Chile)

Allosteric interactions between the voltage-sensing domain (VSD), the Ca 2* -binding sites, and the pore
domain govern the mammalian Ca?* - and voltage-activated K+ (BK) channel opening. We examined the
energetic interaction between Ca2* binding and VSD activation by investigating the effects of internal Ca
2+ on BK channel gating currents. Our results indicate that Ca 2+ sensor occupancy has a strong impact
on VSD activation through a coordinated interaction mechanism in which Ca 2* binding to a single a-
subunit affects all VSDs equally. Moreover, the two distinct high-affinity Ca 2* -binding sites contained in
the C-terminus domains, RCK1 and RCK2, contribute equally to decrease the free energy necessary to
activate the VSD. We conclude that voltage-dependent gating and pore opening in BK channels is
modulated to a great extent by the interaction between Ca 2* sensors and VSDs. On the other hand, the
voltage sensing mechanism of BK channels is still unknown. Here, we demonstrate that two arginines in
transmembrane segment S4 (R210, and R213) are the gating charges. The energy landscape of the
gating particles is electrostatically tuned by the network of salt bridges contained in the voltage sensor
domain (VSD). Molecular dynamics simulations and the hyperpolarization-activated transport of protons
by the VSD mediated by the R210H mutant suggest that the electric field drops in a narrow septum whose
limits are defined by the gating charges. In BK channels, unlike Kv channels, the charge movement is
limited to a small displacement of the guanidinium moieties of R210 and R213, without a significant S4
movement. Keywords: Ca2+, voltage sensing, BK channels. Supported by: FONDECYT 1190203

PL-08. - The awesome power of Fluorine NMR
Angela M. Gronenborn 1

Department of Structural Biology, Pittsburgh Center for HIV- Protein Interaction, University of Pittsburgh
School of Medicine (Pittsburgh, PA, 15261, USA)

19 F NMR is a powerful and versatile tool to study protein structure and protein-ligand interactions due to
the favorable NMR characteristics of the 19 F atom, its small size and absence in naturally occurring
biomolecules. 9 F atoms can be introduced readily into proteins and ligands, permitting to use them as
'beacons' to study interactions by NMR. Both, ligand and protein resonances can be exploited for this
purpose. | will discuss several applications, involving 1 F-modified proteins and ' F-containing ligands,
demonstrating the awesome power of 1® F NMR.

Keywords: Fluorine NMR, protein-ligand interactions , protein structure
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PL-09. - Next generation localization microscopy - or - how and why to ruin a perfectly good
microscope
Yoav Shechtman 1

Dept. of Biomedical Engineering, Technion, Israel Institute of Technology (Haifa, Israel)

In localization microscopy, the positions of individual nanoscale point emitters (e.g. fluorescent molecules)
are determined at high precision from their point-spread functions (PSFs). This enables highly precise
single/multiple-particle-tracking, as well as super-resolution microscopy, namely single molecule
localization microscopy (SMLM). To obtain 3D localization, we employ PSF engineering — namely, we
physically modify the standard PSF of the microscope, to encode the depth position of the emitter. In this
talk | will describe how this method enables unprecedented capabilities in localization microscopy; specific
applications include dense emitter fitting for super-resolution microscopy, multicolor imaging from
grayscale data, volumetric multi-particle tracking/imaging, dynamic surface profiling, and high-throughput
in-flow colocalization in live cells. We often combine the optical encoding method with neural nets (deep-
learning) for decoding, i.e. image reconstruction; however, our use of neural nets is not limited to image
processing - we use nets to design the optimal optical acquisition system in a task-specific manner.
Keywords: super-resolution microscopy, deep learning, computational imaging
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PL-10. - Lipids are important: Avanti/IUPAB Award lecture
Anthony Watts

Biochemistry Department, University of Oxford (Oxford, UK)

Lipid-protein interactions became a major topic of study after the now seminal description of the “fluid-
mosaic model” of biomembranes by John Singer and Gareth Nicholson in 1972 [1], and it is still actively
pursued — few areas have such longevity in biophysics. Initial studies [2,3] were driven by new
developments in spectroscopy, in particular ESR spin-labels and wide-line (2H, 31P) NMR. Terminology
such a “‘immobilized” and “annular” lipid were too specific, and only from an indepth description of
anisotropy averaging of magnetic interactions in biomembranes [4] (eg: hyperfine splittings, quadrupolar
interactions) was it realized that the time scale for any approach defined the semantics [4]. This work
required synthesis of novel (at the time) spin labelled [5] and deuterated [3] phospholipids, a task taken
on commercially by Walt Shaw and Avanti, to widen the use of these probes and lipids making them more
readily available and bringing lipid research within the grasp of a much wider (physics, chemistry, biology)
community. Reviewers were pretty tough in the beginning, and insisted on detailed functional studies to
support any suggestion of specific lipid-protein interactions from biophysical approaches — much less is
asked for these days. A technical challenge was the synthesis of cardiolipin [6], which we patented, and
taken on by Avanti. Specific CL-interactions induce significant protein dynamics with electron transport
components [7], but even today, rigid-atom crystal structures are modelled in such descriptions —
membranes are dynamic encompassing multiscale motions. Early crystallographers insisted that
membrane proteins should be totally free of lipids if they were to be crystallized, a totally misleading
suggestion, and indeed, some lipids promote crystallization [8]. Lipids are now resolved in protein
structures, often mistakenly assigned [9], but some have a major functional role, as with AR3 which we
recently resolved, as the first structure of this important component in optogenetics, to 1.03A [10].
References [1]. Singer J. & Nicholson G. (1972) Science, 175:720-731 [2]. Watts, A. (1993) In:
Phospholipids Handbook (G. Cevc, ed.) 687-740, Marcel Dekker [3]. Watts, A. (1998) BBA, 1376:297-
318. [4]. Watts, A (1981) Nature 294:512-513 [5]. Marsh D. & Watts A. (1982) Lipid-protein interactions.
[6]. Duralski et al., (1989) Tett. Letts 30:35853588 [7]. Pinheiro et al., (1979) Biochemistry 18:5006-5013
[8]. Sternberg et al., (1983) J. St. Biol. 110:196-204 [9]. Marsh & Pali (2004) BBA 166:118-141[10]. Juarez
etal., (2021) Nature Comms 12:1-10

Keywords: Lipid-protein interactions, biomembranes, spectroscopy

Supported by: Leverhulme Trust Fellowship (to AW)
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Symposia
SP-01. Drug design and delivery

SP-01.01 - Targeting Membrane Transporters for Oral Drug Delivery
Peter W. Swaan .
Pharmaceutical Sciences, University of Maryland (Maryland, United States)

Membrane transporters play a critical role in the absorption, distribution and excretion of nutrients and
drugs. Despite their importance, their structure remains poorly defined and limits the ability to effectively
target transporters for drug delivery purposes. This presentation will review current applications and
challenges associated with transporter-mediated drug delivery, especially as it relates to nanoparticle-
mediated targeting platforms. It is well known that transporter systems can facilitate the uptake of small
molecules that mimic endogenous substrates (e.g. sugars, amino acids, dipeptides, nucleoside analogs),
but it has become clear recently that they can be efficient targets also for transporter substrates tethered
to macromolecules or nanoparticle cargo. One such target is the intestinal bile acid transporter, which
internalizes via endocytosis when presented with high-affinity substrates coupled to polymeric vesicles.
An overview will be presented of this and other systems that can be exploited for macromolecular drug
delivery. Additionally, functionalized nanoparticles can be utilized to modulate the gut immune system and
may provide exciting new avenues for the treatment of chronic inflammatory diseases. Recent studies
highlighting the potential for therapeutic treatment and intervention will be discussed.

Keywords: drug transport, membrane biology, drug delivery.

Supported by: National Institutes of Health
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SP-01.02 - Polymer-Based Nanoparticles: Fabrication and Health Applications
Macarena Siri'2, Carlos Facundo Temprana', Mariano Grasselli2, Silvia del Valle Alonso 12

1Ciencia y Tecnologia, Univ, Nacional de Quilmes (Buenos Aires, Argentina), 2GBEyB (Grupo Vinculado
de Biologia Estructural y Biotecnologia) al IMBICE), Instituto de Biologia Celular y Molecular (La Plata,
Argentina)

Nanoparticles are about one thousand times smaller than the average cell in a human body. Their small
size, flexible fabrication, and high surface-area-to-volume ratio make them ideal systems for drug delivery.
Nanoparticles (NPs) can be made from various materials, including lipids, metals, polysaccharides, and
proteins. Biological lipid and protein-based NPs such as natural and synthetic lipids, collagen, elastin,
corn zein, and soy lipid and protein-based NPs are advantageous in biodegradability, bioavailability, and
relatively low cost. Many lipids and protein NPs are easy to process and can be modified to achieve
desired specifications like size, morphology, and weight. Lipid and protein NPs are used in various
settings and are replacing many materials that are not biocompatible and harm the environment.
OBJECTIVES: An overview is given over UV and y-irradiated diacetylene and albumin serum-based
nanoparticles, their characterization structurally and functionally. MATERIALS AND METHODS: The Nps
were characterized by AFM, DLS, zeta potential, TEM, gel-electrophoresis, and spectroscopy. We studied
the stability of the NP at different pHs and time variation, changes in the tryptophan protein NP
environment by fluorescence spectroscopy. The NPs were decorated if protein (B9) or lipids protect (DNA)
and function-evaluated through its interaction with the hydrophobic drug Emodin. The binding and kinetic
properties of the obtained complex were evaluated by biophysical methods and their toxicity in tumor
cells. DISCUSSION AND RESULTS: According to its biophysics, the NPs are spherical nanosized
vehicles. The nanoparticle is nontoxic for cancer cell lines. With Emodin, protein-NPs proved to be more
active on MCF-7 cancer cell lines. Significantly, the lipid or albumin aggregates preserve the primary
activity function and improved characteristics as excellent carriers of molecules. CONCLUSION: More
than carrier properties, the NPs induced an immune response in macrophages which may be
advantageous in vaccine and cancer therapy formulations. Keywords: Biophysics, Lipid /protein
nanoparticles, Drug delivery. Supported by: CONICET, MINCyT, IAEA and UNQ
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SP-01.03 - Microneedles and nanoparticles for dermal vaccination

Joke Bouwstra ', Pieter Schipper?, Juha Ménkare!, Guangsheng Du', Wim Jiskoot!

'Division of BioTherapeutics, Leiden Academic Centre for Drug Research, Leiden University (Leiden, The
Netherlands)

One of the most promising strategies for the dermal vaccination are microneedles. Microneedles are
microsized needles with a length less than 1000 um. Microneedles permit pain free and minimal invasive
vaccination. There are several microneedle systems under investigation, these are hollow microneedles,
dissolvable microneedles, coated microneedles and microneedle pretreatment. In this presentation, we
will focus on coated and hollow microneedle arrays. In case of coated microneedles, in most cases dip-
coating has been used. In contrast, in our approach we use pH sensitive microneedle surfaces and coat
the microneedle surface alternatingly with an anionic antigen and a cationic polymer, trimethyl chitosan,
TMC. This is the so called layer by layer approach. As antigen we used diphtheria toxoid (DT). It appeared
that by changing the number of coated layers, we could control the delivered dose in human skin
accurately. In a subsequent vaccination study in mice, microneedle arrays coated with an increasing
number of DT/TMC bilayers resulted in step-wise increasing DT-specific immune responses. Dermal
immunization with microneedle arrays with a 10 times lower dose than subcutaneous immunization
resulted in similar immune responses. Therefore, the layer-by-layer coating approach is highly suitable
for dermal immunization. As nanoparticles can be very beneficial in increasing or shifting the immune
response, nanoparticles are in principle very attractive candidates to be coated onto pH-sensitive
microneedles. To select the most effective nanoparticles to redirect the immune response various
nanoparticle formulations containing ovalbumin (antigen) and poly(l:C) (adjuvant) were administered
intradermally using hollow microneedles. Four types of nanoparticles were compared: poly(lactic-co-
glycolic acid (PLGA) nanoparticles, mesoporous silica nanoparticles (MSNs), liposomes and gelatin
nanoparticles (GNPs). Release studies revealed that PLGA nanoparticles and liposomes had slower and
more controlled release of OVA than the other two nanoparticle formulations. Subsequent immunization
studies showed that the nanoparticles did primarily modulate 1gG2a titers and improved cellular
responses. These results indicated that a proper choice of nanoparticle is crucial in redirecting the immune
response. PLGA, MSNs and liposomes are promising tools to be used for coating on pH sensitive
microneedles. However, when studying MSNs coated microneedles, not only the type of nanoparticle, but
also the interaction with the microneedles plays a role. Keywords: microneedles, vaccination, dermal
delivery, skin, nanoparticles
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SP-01.04 - Interfacial reactions in water to functionalize the surface of polymeric nanocapsules
intended for drug targeting

Adriana Raffin Pohimann 1

'Programa de Po6s-Graduacdo em Ciéncias Farmacéuticas, Faculdade de Farmacia, Universidade
Federal do Rio Grande do Sul (Porto Alegre, RS, Brazil)

Biodegradable nanocarriers have been studied as a promising alternative to therapeutics contributing to
expand the applications of nanotechnology. Some advantages of the nanoparticulate systems are related
to the drug targeting reducing side effects and increasing therapeutic index. The presentation addresses
the aspects of the synthesis of lipid-core nanocapsules, a nanocarrier useful to encapsulate poorly water-
soluble drugs, which surface can be functionalized using interfacial reactions to form a chitosan-metal
ion-ligand complex. Examples of physicochemical characterization of the liquid formulations and
biological applications of the aqueous dispersions containing surface-functionalized lipid-core
nanocapsules, including antitumor activity and atheroma inhibition, are discussed. The advantages of this
new strategy to obtain surface functionalized polymeric nanocapsules are: a) easy process based on self-
assembling and interfacial reactions, b) versatile surface functionalization, and ¢) no need of purification.
This new platform was developed to obtain decorated soft nanoparticles showing the ability of the lipid-
core nanocapsules as building blocks to produce functionalized multiple-wall nanocapsules having narrow
size distributions with an excellent reproducibility. The results show the promising use of the formulations
in nanomedicine.

Keywords: nanotechnology, nanocapsules , nanomedicine. Supported by: CNPq, CAPES, FAPERGS
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SP-02. Protein Structure Dynamics and Functions

SP-02.01 - Structure determination of antimicrobial peptides in live bacteria
Frances Separovic !
1School of Chemistry, Bio21 Institute, University of Melbourne (VIC, Australia)

Antimicrobial peptides (AMPs) have been extensively studied as promising alternatives to traditional
antibiotics. Solid-state NMR has been used to characterise their effect on lipid bilayers, their primary
target. Such studies are important to provide high-resolution details within a controlled and homogenous
system but correlation with in vivo situations remains speculative, especially in view of the complex
modulation observed with slight changes in sample conditions (pH, temperature, lipid composition or
peptide concentration). Studying AMPs in live bacteria is, therefore, attractive but presents several
challenges, such as sensitivity and bacterial lifetime. New strategies to study AMPs in live E. coli or S.
aureus bacteria using solid-state NMR techniques will be presented. The impact of the AMP maculatin
1.1 (Mac1) on bacteria was monitored by 31P while structural details on the peptide were obtained using
dynamic nuclear polarization (DNP) enhanced 13C and 15N solid-state NMR experiments. Under AMP
stress, a significant change in DNA packing in E. coliand S. aureus was observed. Mac1 also modulated
the lipid dynamics of the bacterial membranes. Finally, a novel strategy to perform in-cell DNP NMR
experiments was established by using spin-labelled peptides; and {15N}13C REDOR measurements
have been performed to measure the distance between several pairs of 13C=0 and 15NH within the
Mac1 amino acid sequence, which indicate that the peptide adopts a helical structure in bacteria. DNP
and solid-state NMR techniques allow the structural determination of membrane-active peptides within
bacteria and may lead to better understanding of their mechanism of action in vivo.

Keywords: membrane, solid-state NMR, antibiotics

Supported by: Australian Research Council, National Health & Medical Research Council

SP-02.02 - Time-Resolved Crystallography at X-ray Free Electron Lasers

Marius Schmidt !

Physics, University of Wisconsin-Milwaukee (Wisconsin, United States)

12 years ago, the first free electron laser for hard X-rays (XFEL), the Linac Coherent Light Source (LCLS)
became available to the general user community. XFELs generate ultrashort X-ray pulses of extreme
brilliance. Due to this, XFELs are exceptionally well positioned to conduct time-resolved studies on
biological macromolecules. In this talk | will summarize some of our recent results on bacterial
phytochromes, on the chloride ion pumping rhodopsin and on substrate diffusion in enzyme crystals.
Keywords: TR-SFX, Photoreceptors, Mix-and-Inject Serial Crystallography

Supported by: This work was supported by NFS STC ‘Biology with XFELs (BioXFEL)’, award number
STC-1231306.
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SP-02.03 - Structure, Function, and Dynamics of Voltage-Gated Sodium Channels and their
Complexes with Drug

Prof. Bonnie Ann Wallace '

'Institute of Structural and Molecular Biology, Birkbeck College, University of London (, UK)

Voltage-gated sodium channels are responsible for the conductance of sodium ions across cell
membranes in neurological and cardiovascular tissues. They are essential targets for drug design, with
particular relevance in epilepsy, cardiac conditions and pain diseases. Using crystallography, cryo-
electron microscopy, and a range of biophysical techniques including circular dichroism spectroscopy,
bioinformatics, and molecular dynamics calculations, we have examined the structure, function and
dynamics of sodium channels and their complexes with a range of pharmaceutical drugs.

We have identified the binding sites and molecular interactions, and the functional effects of a wide range
of both on-target and off-target drugs which bind to sodium channels. These studies provide crucial
information for the development of new pharmaceuticals and for the understanding of side-effects of
current drugs.

Keywords: sodium channels, structure, Drug Interactions

SP-02.04 - Structural snapshots of bacterial cell wall biosynthesis

Alexandre Martins', Carlos Contreras-Martel!, Manon Janet-Maitre!, Mayara M. Miyachiro', Leandro F.
Estrozi', Daniel Maragno Trindade?, Caique C. Malospirito?3, Fernanda Rodrigues-Costaz3, Lionel
Imbert!, Viviana Job', Guy Schoehn', Ina Attrée’, Andrea Dessen 12

"Univ. Grenoble Alpes, CEA, CNRS, Institut de Biologie Structurale (IBS) (F-38044 Grenoble, France),
2Brazilian Biosciences National Laboratory (LNBio), CNPEM (Campinas 13084-971, S&o Paulo, Brazil),
3Departamento de Genética, Evolugéo, Microbiologia e Imunologia, Instituto de Biologia, Universidade
Estadual de Campinas (UNICAMP) (CEP 13083-862, Campinas, Sao Paulo, Brazil)

The bacterial cell wall is important for survival and shape, and its biosynthetic mechanism is the target of
beta-lactam antibiotics. The spread of resistant strains, however, has limited the usefulness of these drugs
and calls for efforts towards studies of cell wall formation that could lead to the development of innovative
treatments. The elongasome, or Rod system, is a protein complex that controls cell wall formation in rod-
shaped bacteria. MreC is a membrane-associated elongasome component that co-localizes with the
cytoskeletal element MreB and regulates the activity of cell wall biosynthesis enzymes. We employed
electron cryo-microscopy and X-ray crystallography to determine the structure of a self-associated form
of MreC from Pseudomonas aeruginosa in atomic detail. MreC monomers interact in head-to-tail fashion.
Longitudinal and lateral interfaces are essential for oligomerization in vitro, and a phylogenetic analysis
of proteobacterial MreC sequences indicate the prevalence of the identified interfaces. | will present
results that illustrate a model where MreC'’s ability to alternate between self-association and interaction
with the cell wall biosynthesis machinery plays a key role in the regulation of elongasome activity and
sheds light on the importance of studying cell wall formation processes in light of the antibiotic resistance
crisis.

Keywords: bacterial cell wall, antibiotic resistance, structural biology
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SP-03. Biological Photosensors and their Applications in Optogenetics

SP-03.01 - Time-resolved detection of association/dissociation reaction and conformation
changes of photosensor proteins towards applications in Optogenetics

Masahide Terazima

1Chemistry, Kyoto University (Kyoto, Japan)

Photosensor proteins are important not only because of their biological functions but also because of their
applications in optogenetics. To understand the molecular mechanism behind their biological functions
and consequently seek possible applications to optogenetics, the dynamics of their intermolecular
interaction (for example, association/dissociation reaction and conformational changes) upon
photoexcitation need to be elucidated. Although it has been difficult to trace such reactions in the time
domain using traditional spectroscopic techniques, the time-resolved diffusion method based on the
transient grating (TG) technique has been demonstrated to possess a significant advantage in detecting
such spectrally silent dynamics in a time-resoled manner. In this paper, the principle and studies on blue-
light sensor proteins, phototropins (phots), is presented. The experimental method is based on the pulsed
laser induced TG technique. Photoexcitation by two beams of laser light initiates a reaction, which creates
spatial modulations in the refractive index. The TG method detects this refractive index change, and the
temporal profile reflects reaction dynamics and the diffusion process. Reaction kinetics of dimerization,
dissociation reactions, and conformational changes were measured from the signal. Phots are blue light
sensor proteins found in higher plants and green algae. This protein contains the LOV domain, and the
reaction has been attracting many scientists from various view points including the optogenetics. We
studied the reactions in time-domain, and the reaction kinetics of dimerization, dissociation reactions, and
conformational changes were determined. It is interesting to find that photochemical properties of phot
from Chlamydomonas reinhardltii were considerably different from those of phot from Arabidopsis in terms
of the conformational changes and their kinetics. This method can be employed to elucidate the reaction
schemes and kinetics that cannot be detected by other spectroscopic methods.

Keywords: protein reaction, photosensor, diffusion

SP-03.02 - Light switchable protein engineering with photoactive yellow protein
Andrew Woolley 1

Department of Chemistry, University of Toronto (Toronto, Canada)

e-mail: awoolley@chem.utoronto.ca)

Photoactive yellow protein (PYP) is a 125 residue, that contains the chromophore p-coumaric acid linked
to a Cys residue. Blue light irradiation is absorbed by the chromophore causing trans-to-cis isomerization
and a series of molecular events that have been studied extensively using a variety of biophysical
methods. PYP is thus a good test bed for exploring the engineering of a light switchable protein. | will
describe our efforts in this area including numerous unexpected results we have obtained.

Keywords: optogenetics, light, protein engineering
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SP-03.03 - Optogenetic control of biological processes: from photoreceptor engineering to their
implementation in microbial, animal and plant systems

Matias Zurbriggen

'Institute of Synthetic Biology and CEPLAS, Heinrich-Heine-Universitat Disseldorf (Dlsseldorf,
Germany)

The engineering of molecular switches using light as inducer allows the long-sought goal of remotely
controlling biological systems at highest spatial and temporal resolution. The first systems, namely
optogenetics 1.0, comprised the introduction and further engineering and customization of different opsins
into neurons. The prompt and widespread implementation of light-regulated ion channels revolutionized
experimental neurobiology within a few years, facilitating fundamental research on brain function and
disease and yielding promising biomedical applications1. More recently, the development of a functionally
different set of optoswitches has taken root and expanded the applicability of light as stimulus to control
a plethora of cellular processes. These range from gene expression, protein stability, receptor function,
subcellular localization of proteins and organelles up to the generation of biohybrid materials to manipulate
extracellular environments and regulate cell viability. The non- opsin-based optogenetics or optogenetics
2.0, relies on the engineering of microbial and plant photoreceptors to transduce information in the form
of photons into a molecular function, mediated e.g. by a change in protein conformation or enzymatic
activity, that is in turn used to control a cellular process2. These theoretical- experimental approaches are
enabling the minimally invasive study and control of biological systems at unprecedented spatio-temporal
and quantitative resolution. We discuss here representative examples of the whole synthetic biology
research process leading from the engineering and rewiring of the photoreceptors for the intervention of
the molecular and cellular processes up to their application in vivo. We describe a wide family of tools
sensitive to different wavelengths of the white light spectrum, namely UV-B, blue, green, orange, red/far-
red. With hundreds of engineered photoreceptors and optoswitches being reported3, we have now
entered an era in which we can combine different systems to achieve orthogonal, independent control of
various cellular processes using light of different colors sequentially or simultaneously. We implement
these molecular tools into microbial, yeast/fungi, mammalian cells, and in vivo in animals. We recently,
we have successfully introduced optogenetic into plants, by overcoming the intrinsic experimental
limitations posed by the need of plants for light to grow. We use optogenetics to precisely control metabolic
and signaling networks, and introduce novel functionalities in the organisms. These synthetic biology
strategies open up unforeseen perspectives in fundamental and applied research, including the
biomedical and biopharmaceutical fields and crop improvement. 1Deisseroth K, Hegemann P (2017) The
form and function of channelrhodopsin. Science 357: eaan5544. 2Christie JM, Zurbriggen MD (2021)
Optogenetics in plants. New Phytologist 229: 3108-3115. 3Kolar K, Knobloch C, Stork H, Znidaric M,
Weber W (2018). OptoBase: A web platform for molecular optogenetics. ACS Synthetic Biology 7: 1825—
1828.  E-mail:  matias.zurbriggen@uni-duesseldorf.de,  http:/synthetic-biologie.hhu.de/en.html,
https://www.ceplas.eu/de/forschung/principal-investigators/prof-dr-matias-zurbriggen/

Keywords: Optogenetics, Synthetic Biology, Photoreceptor engineering
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SP-03.04 - An overview of the photosensitive system of the skin, a novel therapeutic target?
Leonardo Vinicius Monteiro de Assis 1
"Institute of Neurobiology, University of Libeck (Libeck, Germany)

The skin has a system that can detect light in a fashion like the retina. Although its presence was initially
reported almost 20 years ago, only in 2011 functional studies started to be reported in the literature. Initial
studies suggested that opsins, a class of light sensitive proteins, were able to detect ultraviolet radiation
in human skin melanocytes, leading to pigmentary responses. Opsins were also reported to participate in
differentiation processes in human keratinocytes. Our group in Brazil, led by Prof Castrucci, contributed
to the advancement of the field by demonstrating that murine melanocytes and melanoma cells express
a functional photosensitive system that is responsive to white light and ultraviolet radiation (UVA).
Interestingly, gene knockdown (siRNA) and knockout (CRISPR) strategies revealed that melanopsin
(OPN4), a non-visual photopigment in the retina, participates as a UVA-sensor and regulates pigmentary
and apoptosis-related processes. We also demonstrated that OPN4-dependent UVA-induced pigmentary
response is dependent on cGMP pathway. Interestingly, we showed that the photosensitive melanoma
cells seems to be more responsive as compared to the normal melanocytes (reviewed in de Assis et al.,
2019; 2021). In addition to detecting light, we and other groups demonstrated that opsins also detect
thermal energy. Such concept has been shown in sperm cells as well as in normal and malignant
melanocytes. Recently, OPN4 was reported in human skin as a blue light sensor. Subsequent studies in
the field suggested the role of another opsin, panopsin (OPN3), in the differentiation process of
keratinocytes, the pigmentary response of human melanocytes, and hair follicle growth in response to
blue light. However, the functionality of OPN3 as a light sensor has been questioned and it is still unclear
(reviewed in de Assis et al., 2021). Lastly, another opsin, neuropsin (OPN5), was detected in murine skin
and was shown to synchronize the molecular clock of the skin in response to UVA radiation. Although
more than 20 years have passed since the discovery of the photosensitive opsin system of the skin,
scientific interest has only increased in recent years, and therefore, many gaps in our knowledge still
remain to be investigated. Taking the literature together, we can state that opsins are expressed in
different human and murine skin cells and participate in important biological processes such as
pigmentation, epidermal differentiation, and molecular clock synchronization. Within this line, the goal of
this lecture will be to provide an overview of how the skin detect light and temperature via opsins, the
biological processes regulated by this system, and possible manipulation for therapeutic purposes.
References: de Assis LVM, Tonolli PN, Moraes MN, Baptista MS, and Castrucci AML (2021). How does
the skin sense sun light? An integrative view of light sensing molecules. J Photoch Photobio C 47, 100403.
de Assis LVM., Moraes MN, and Castrucci AML (2019). The molecular clock in the skin, its functionality,
and how it is disrupted in cutaneous melanoma: a new pharmacological target? Cell Mol Life Sci 76, 3801-
3826.

Keywords: Light detection, opsins, skin biology
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SP-04.01 - Molecular Mechanisms of Neuronal Exocytosis
Axel Brunger
'Department of Molecular and Cellular Physiology, HHMI & Stanford University (California, USA)

The central nervous system relies on electrical signals traveling along neurons at high speeds. Signals
are also transmitted between two neurons, or from a neuron to a muscle fiber through synaptic junctions.
Synaptic transmission relies on the release of neurotransmitter molecules into the synaptic cleft. This
release in turn depends on a process called membrane fusion to ensure that the neurotransmitter
molecules that are contained in synaptic vesicles are released into the synaptic cleft as quickly as
possible. Membrane fusion is an important process in many areas of biology, including intracellular
transport and hormone release, but it occurs much faster (< 1 millisecond) for synaptic vesicle fusion than
for these other processes. Moreover, it is precisely calcium regulated. Recent structural and biophysical
studies of the molecular mechanisms of neurotransmitter release will be presented.

Keywords: Exocytosis, neurotransmitter, Membrane

SP-04.02 - Honing in on motile filamentous assemblies by cryo-EM
Charles Sindelar
Yale School of Medicine, USA

Many fascinating cellular processes related to motility involve filaments (i.e., actin, microtubules, bacterial
flagella) and their associated molecular motors and other cofactors. While recent developments in cryo-
electron microscopy have greatly facilitated structural studies of macromolecular assemblies, filamentous
structures present unique challenges. | will share several stories of how our group has developed and
utilized specialized cryo-EM image-processing tools to develop a better understanding of how filament-
related macromolecular machines, including the filaments themselves, work. Specific examples will
include our work with kinesin and myosin molecular motors, the actin co-factor cofilin, and flagella from
the spirochete bacterial phylum. A common theme in these systems is the importance of identifying and
accounting for multiple types of structural heterogeneity, from single subunits to large-scale bending,
flexing and twisting of filaments. Our cryo-EM approaches have provided insights into fundamental
phenomena such as chemo-mechanical energy transduction by molecular motors, actin filament severing,
and how bacterial flagella maintain a screw-like supercoiled shape during rotary propulsion. Given the
rapidly growing capabilities for cryo-electron tomography, prospects are bright for expanding these kinds
of investigations into a cellular context.

Keywords: cryo-EM, actin, microtubules, bacterial flagella
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Bacteria use different protein machineries as a means to sense environmental and intracellular signals,
and to respond adaptively. These sensory transduction systems include two-component systems (TCS),
one-component systems (OCS), phosphotransferase systems (PTS) and extra-cytoplasmic function
(ECF) sigma factors. The proteins involved act as switching devices, not only as on/off toggles, but also
as modulators, able to shape different output signals according to input information. TCSs are often
organized according to a minimal configuration, comprising a sensory histidine-kinase (HK) and a
response regulator (RR). The HK has signal-dependent kinase activity, auto-phosphorylating a conserved
His at the expense of ATP. The P~HK transfers the phosphoryl group to a conserved Asp residue on the
cognate RR. The molecular bases of switching, enabling HKs and RRs to sense signals and transmit
information in the form of output effects, are still a matter of intense investigation. Based on biochemical
and crystallographic evidence obtained from separate HK and RR proteins, as well as from HK:RR
complexes, the mechanism of on/off switching has been unveiled. A coiled-coil-driven shifting machine
modifies the position of the reactive His and controls the ATP-binding domains’ flexibility. We also present
results that uncover molecular determinants of directionality in the phosphoryl flow. In prototypical TCSs
phosphoryl-transfer generally occurs unidirectionally from the P~His to the RR’s Asp. However, in
phosphorelays, both P~His-to-Asp and P~Asp-to-His reactions are necessary to walk along the pathways,
implying bidirectional flow in vivo. The precise configuration of the reaction center in different HK:RR
complexes dictates the reversibility/irreversibility of the phosphoryl-transfer, correlated to the distance
between the phosphoryl-acceptor and -donor residues. Protein malleability is key to enable signal sensing
and control of output activities, be them enzymatic or protein:protein and protein:DNA association
capacities. TCS switching will be compared to OCSs’, showcasing the functional relevance and
universality of protein dynamics features.

Keywords: Allosteric regulation, Phosphoryl-transfer, Protein structure
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Oxygenic phototrophs perform carbon fixation through the Calvin-Benson cycle. Different mechanisms
adjust the concurrent metabolic reactions and light-harvesting processes to rapid environmental changes.
Photosynthetic glyceraldehyde 3-phosphate dehydrogenase (GAPDH) is a key enzyme of the cycle. In
higher plants, two isoforms of GAPDH exist: the most abundant hetero-tetramer formed by A and B-
subunits, and the homo-tetramer A4. Regardless of the subunit composition, the light-produced NADPH
is exclusively consumed by GAPDH. For this reason, GAPDH activity is strictly regulated. Differently from
the CP12-dependent regulation of A4-GAPDH, AB-isoform is autonomously regulated through the C-
terminal extension (CTE) specific of B-subunit. The inactivation of AB-GAPDH occurs via oxidation of a
cysteine pair located in the CTE, the substitution of NADP(H) with NAD(H) in the cofactor binding domain
and therefore changes in the state of oligomerization leading to an inactive enzyme. The present study is
aimed at disclosing the structural basis of the CTE-dependent regulatory mechanism. The structure of the
AB-GAPDH enzyme purified from spinach and incubated in activating and inactivating conditions was
studied in solution by SEC-SAXS and single particle cryo-EM analysis. The coexistence of several
(A2B2)n oligomerization states (with n=2,4,5) was revealed, whose relative proportion depended on the
solution conditions, showing an unexpected dynamicity. The modeling of the higher resolution cryoEM
density maps of A4B4 and A8B8 oligomers showed that contacts between adjacent A2B2 tetramers are
uniquely mediated by B-subunits. Moreover, the CTE of each B-subunit directly penetrates into the active
site of the B-subunit of the adjacent tetramer, effectively preventing the binding of the substrate. This
picture at molecular level shows how the dynamic changes in the oligomeric status of AB-GAPDH allows
the modulation of the Calvin-Benson cycle in response to the fast changes of light conditions occurring in
the natural environment.

Keywords: Calvin-Benson cycle GAPDH, SAXS, Cryo-EM
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Staphylococcus aureus is the main cause of intra- and extra-hospital infections and is considered a high-
priority multi-resistant pathogen. The manifestation of resistance to -lactam antibiotics in S. aureus is
regulated by the transmembrane proteins BlaR1, MecR1 and VraS/VraT of the bla, mec and VraSRT
systems. These proteins have extra-cytoplasmic domains that bind the antibiotic (BlaR1 and MecR1) or
that might sense it (VraS and VraT). In this study we aim at unveiling the molecular details of the
conformational change triggered by B-lactams to activate the metalloprotease domain of BlaR1 and
MecR1, and elucidating the mechanism of activation of VraS by B-lactams. We combined the use of
ampicillin-derived photoprobes, reporter strains, recombinant protein expression, phosphorylation assays,
western blot, band-shift assays and electron microscopy. Using the S. aureus reporter strains we
observed constitutive activation of the system for BlaR1-MN8 in contrast to inducible activation for wild
type BlaR1, lower activation of the mec operon, and we confirmed that our ampicillin-derived photoprobes
activate the VraSRT system. Incubation of recombinant VraS in E. coli spheroplasts with the activated
photoprobes showed a band shift of VraS indicative of formation of a covalent adduct with the antibiotic,
and an increase in VraS autokinase activity. Electron microscopy images of negatively stained VraS
samples suggested formation of trimers or tetramers. We concluded that the mutation found in BlaR1-
MNS8 yields a constitutively-active metalloprotease, but with a lower activity than WT BlaR1, in agreement
with the lower B-lactamase activity seen in S. aureus MN8 in comparison with strain NRS128. Regarding
the mec operon, we concluded that the level of expression mediated by B-lactam-activated MecR1 is
significantly lower than that mediated by BlaR1, even upon expression of MecR2. In addition, our results
suggested a direct interaction of B-lactams with VraS, at a site yet to be elucidated, that upregulates
autophosphorylation.

Keywords: ampicillin photoprobes, B-lactam-resistance, Staphylococcus aureus
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Persistence is a bacterial bet hedging strategy that allows for temporary tolerance to antibiotic treatment.
This phenotypic switch paves the way to the chronicity of certain infections and to the insurgence of
genetic resistance. Here we present our work on targeting bacterial persisters via inhibition of the
upstream of the stringent response (SR), one of the working hypothesis for their formation. The SR is
triggered by the accumulation of the second messenger (p)ppGpp, promoted by a superfamily of enzymes
called RSH (RelA/SpoT Homologue). e performed fragment-based virtual screening on the synthetase
catalytic site of our model bifunctional protein RelSeq, selecting three main chemotypes. Thermal shift
analysis on RelSeq constructs highlighted interesting affinities of some selected fragments, along with the
desired selectivity over the hydrolase domain. The most promising scaffold was therefore selected for the
development into a higher affinity ligand.

Keywords: Persisters, (p)ppGpp, design
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SP-05.02 - Many birds with one stone: targeting a universal signaling pathway of bacteria to
improve antimicrobial therapy
Arthur Z.N. Fernandes', André F. Cunha', Beatriz E. Matsuguma', Frederico José Gueiros Filho 1
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Winning the war against resistant bacteria will require a change of paradigm in antibiotic discovery. A
promising new direction is the targeting of non-essential pathways required for successful infection, such
as quorum-sensing, virulence and biofilm formation. Similarly important will be strategies to prevent or
revert antibiotic resistance. Here we argue that the ppGpp signaling pathway should be a prime target of
this effort, since its inactivation could potentially achieve all these goals simultaneously. The
hyperphosphorylated guanine nucleotide ppGpp is an ancient and universal second messenger of
bacteria that has pleotropic effects on the physiology of these organisms and has been implicated in the
long term survival and the development of virulence and antibiotic tolerance and persistence in diverse
bacteria. The cellular concentration of ppGpp is controlled by enzymes of the RSH (RelA SpoT Homology)
family. Long RHS proteins are bifunctional enzymes capable of synthesizing and degrading ppGpp,
whereas short RSH, also known as SAS (Small Alamone Synthetases), are single domain proteins that
only synthesize ppGpp. Despite the importance of this pathway, there are remarkably few inhibitors of the
RSH enzymes described in the literature. Here we will describe our efforts to develop a pathway-specific
whole cell assay capable of identifying inhibitors of both the long RSH and SAS enzymes and preliminary
results of the screen of two types of small molecule libraries.

Keywords: ppGpp, Rel, RSH, SAS, persistence
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Pui-Ying Lam', Randall T. Peterson 1

Department of Pharmacology and Toxicology, University of Utah (Salt Lake City, UT 84112, 801-587-
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Optogenetics has proven to be a transformative approach for various fields of basic research, particularly
in neuroscience. It allows for a non-invasive, localized, and temporally selective optical modulation of
selected cells within an animal. The use of channelrhodopsin and other opsin-based optogenetic actuators
is limited, however, due in part to their low conductance, which requires that the optogenetic channel be
highly overexpressed, and their algal origin, which leads to the potential for unwanted immunological
responses, restricting clinical applications. We have combined automated chemical screening and
scalable zebrafish behavioral assays to discover novel chemo-optogenetic compounds, including optovin
and TRPswitch. These compounds bind to the vertebrate cation channel Trpa1b and convert it into a
photoresponsive channel, enabling reversible and repeatable light-induced activation as well as
deactivation of Trpa1b-expressing cells. Channel activation is sustained upon exposure to a short pulse
of violet light illumination and is deactivated with an additional short pulse of green light. This chemo-
optogenetic system exhibits high channel conductance of about 100 pS, 1000 times greater than
channelrhodopsin, making it ideal for applications where high conductance or low levels of protein
expression are desired. The utility of this system is demonstrated by numerous applications in the nervous
system and by light-induced stopping and restarting of heartbeat in vivo where cardiomyocytes
exogenously express Trpa1b. Therefore, Trpa1b/TRPswitch represents a novel photoswitchable step-
function chemo-optogenetic system with immediate utility in biological research and potential for future
clinical application.

Keywords: chemo-optogenetics, ion channels, phenotypic screening
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The discovery and development of phototoxic proteins able to produce reactive oxygen species (ROS)
allowed the employment of genetically encoded photosensitizers (PS) as light activated devices. Light-
induced generation of ROS by chromogenic compounds has been used for single molecule inactivation
and cell killing. However, for in vivo applications, optical techniques are limited by the low penetration of
UV-visible light into biological tissues. To overcome this limitation, the use of X-rays has been suggested
as a promising energy source for excitation of PS, due to their high penetrability in soft tissues. Because
most PS have absorption coefficients that are relatively high at visible wavelength but low at X-ray
frequencies, the X-ray-induced sensitizers (XS) usually comprises a traditional PS and a scintillating
nanoparticle (ScNP). Therefore, understanding the physicochemical interactions and energy-transfer
mechanisms between ScNP and biomolecules are of most importance to the development of X-ray
activated photodynamic therapy (X-PDT). In this work, the interaction of the genetically encoded
photosentizers eGFP, KillerOrange, and KillerRed proteins with LaF3:Tb 3* ScCNP was investigated, for the
first time, in terms of physicochemical and energy-transfer properties. To do so the time-resolved and
static fluorescence, TEM, DLS and radioluminescence techniques were used. The protein structure,
stability and function proved to be resistant upon adverse physiological conditions (similar to the observed
in cancer cells) and also upon X-ray irradiation. Energy transfer from ScNP to the three proteins was
confirmed. It was also shown that the 6xHis-tag acts as a linker for protein in nanoparticles doped with Tb
3+ promoting the formation of stable complexes. The toxicity of these complexes upon irradiation were
evaluated in E. coli culture. The energy transfer between the SCNP and proteins resulted in a conjugated
nanocompound with a radiation-exposure-dependent toxicity that opens a new avenue on the use of
genetically encoded photosensitizers for applications in X-PDT.

Keywords: genetically encoded photosensitizer, scintillating nanoparticles, X-ray irradiation
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Myeloperoxidase (MPO) is an abundant enzyme in neutrophils and has an important role during
inflammatory response. MPO uses hydrogen peroxide to oxidize chloride to hypochlorous acid (HOCI), a
strong oxidizing agent. Pre-clinical investigations demonstrated that MPO is a key enzyme in
cardiovascular and neurodegenerative diseases and in the Covid-19 severe acute respiratory syndrome
(SARS), being a promising therapeutic target against this inflammatory disease. The objective this study
was to discover new MPO inhibitors, that would be active in vivo, by using an inhibitor-like rule and virtual
screening. Analysis of the molecular properties of know MPO inhibitors allowed the creation of an Zinc12
enriched sub database formed by 6546 compounds that after structure-based virtual screening recovers
28 computational hits. By measuring both, peroxidase and chlorinating activity of the enzyme, we found
that 60% of the selected compounds were able to inhibit MPO. The IC50 of the five best inhibitors ranged
from 0.3 to 16 uM and all compounds were reversible inhibitors. The inhibitors also prevented HOCI
production by neutrophil-like HL-60 cells and by peripheral blood neutrophils human at the same range
as known irreversible inhibitors. Four compounds were assayed in a murine model of gouty arthritis and
all of them presented anti-edematous activity when administered via intraperitoneal and three of them
when given orally. These results indicate that the virtual screening methods here applied recovered MPO
inhibitors with a high successful rate (60%) and those that were the selected for in vivo studies presented
significant anti-inflammatory properties by two different routes of administration.

Keywords: mieloperoxisase, Virtual screening, gouty arthritis. Supported by: CAPES
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3D bioprinting technology has been a promising alternative in the tissue engineering field, due to its
capacity to construct highly organized structures through the well-controlled deposition of cells and
biomaterials, forming tissues with similar characteristics to those found in the in vivo model, concerning
the geometry, cells density and organization, composition of biomolecules and extracellular matrix (ECM).
Due to its complex architecture, the in vitro reproduction of the central nervous system (CNS) and its
neurogenic niches is difficult and compromises the advances of studies involving the treatment of neural
diseases. Thus, this work aimed to use the 3D bioprinting technology to fabricate neurogenic niches and
obtain in vitro models to study the mechanisms involved in the development of neurodegenerative
diseases. For this, the biocompatible materials metacrylated gelatin (GelMA) and fibrinogen were used
as the bioink to bioprint neural stem cells (NSC) and fabricate neural tissue-like of different stiffness.
Different GelMA-fibrinogen compositions were tested as their printability, mechanical, rheological and
structural properties. In addition, we evaluated the effects of the biomaterials’ stiffness on the NSC viability
and differentiation capacity. Results showed that cells directly responded to the biomaterials’ composition
and stiffness, with the neuronal differentiation being favored by the softest composition, while astrocytes
differentiation was preferable in the stiffest hydrogels. This work represents a preliminary study of the
CNS engineering, which will greatly contribute to further studies on the development of neurodegenerative
diseases treatments.

Keywords: 3D Bioprinting , Biofabrication , Neurodegenerative Diseases
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Over the years, viral infections cause severe iliness in humans. Zika Virus (ZIKV) is a flavivirus transmitted by
mosquitoes that leads to notable neurological impairment, which characterizes the Congenital ZIKV Syndrome
(CZS). Several regulators of biological processes are involved in CZS development, and microRNAs (miRNASs)
have a fundamental role. miRNAs are important regulators once they form the RISC silencing complex and interact
with complementary mRNA target sequences to further post- transcriptionally repression. The importance of
miRNAs during embryonic development and antiviral immune response is unquestionable, as neuronal, and glial
differentiation is finely orchestrated by miRNAs network. In this context, very little is known about the interplay
between miRNAs and microcephaly caused by ZIKV. Here, we evaluated miRNAs that target neurodevelopment
and antiviral immune response genes. Comparing the miRNA profile of infected primary astrocytes from SJL mice
neonates, we observed that miR-295 and miR-302d were significantly upregulated by the infection. Using
bioinformatics tools of prediction, we showed that ZIKV decreases Ahrr, Bcl2111, Neurod4 and Neurod6 expression,
which are miR-295 and miR-302d target genes. Conversely, the use of miR-295 and miR-302d inhibitors reverted
Ahrr, Bcl2111, Neurod4 and NeuroD6 gene expression to the same level of the non-infected group. Interestingly,
this was associated with a decreased ZIKV viral load. Therefore, our data point miRNAs as potent regulators of
biological processes in face of ZIKV infection, as ZIKV positively regulates miR-295 and miR-302d to consequently
downregulates antiviral immune response and neurodevelopment related-genes, assisting in the establishment of
microcephaly characteristic lesions. The results provided important cues not only about the pathogenesis of
microcephaly caused by ZIKV but also unravels possible targets for therapeutic intervention.
Keywords: microRNAs, ZIKV, microcephaly
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While blood vessel growth in the skeletal systems and osteogenesis are coupled, fundamental aspects of vascular
function in mature osteoblast-to- osteocyte transition have not been addressed. Here we show that vascular smooth
muscle cells (VSMCs), but not endothelial cells, are sufficient and necessary to drive osteoblast-to-osteocyte
transition. This transition is dependent on VSMC-derived exosomes loaded with osteocyte marker transcripts
encoding proteins related to osteocyte phenotype (SOST, DMP1, FGF23, miR23a), as well as Wnt/catenin
signaling members. In contrast, endothelial cells-derived exosomes deliver stimuli to mature osteoblast
differentiation up-reprogramming TGF gene family and osteogenic transcriptional factors Osterix and Runx2. To
better identify the role of VSMCs, conditioned medium was harvested from these cells following shear stress to
mimic arterial flow of blood. Curiously, unchallenged VSMCs triggered better performance, which released
exosome presented smaller membrane zeta potential. Another important issue was the high level of ATP inside the
exosomes, favoring mechanisms of mineralization, since ATP is a substrate for alkaline phosphatase. Osteocyte
function was validated by RNAseq and activity of genes encoding proteins related to intermittent mineralization, as
well as sonic hedgehog signaling reprogramming genes and significant increase of RANKL level. Our findings
identify a novel and hitherto unexpected role of vascular smooth muscle cells driving osteoblast- to-osteocyte
transition, with potential clinical relevance in case of bone-related systemic diseases.

Keywords: Osteogenesis, Angiogenesis, Osteocyte, Cell signalling.
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Sustainable production of fine chemicals from renewable plant biomass offers an excellent alternative to
the continued use of finite geological oil reserves for fine chemistry purposes. However, in order to
compete with current petrochemical refinery processes, alternative biorefinery processes must overcome
significant costs and productivity barriers. The production of high-value aromatic alcohols directly from
lignocellulosic biomass is an attractive alternative to add value in biorefineries worldwide. Herein, we
demonstrate the biocatalytic production of the versatile chemical building block, coniferol, directly from
lignocellulosic biomass. Following the biocatalytic treatment of lignocellulose to release and convert ferulic
acid with feruloyl esterase (XynZ), carboxylic acid reductase (CAR) and aldo- keto reductase (AKR). This
whole-cell catalytic cascade not only achieved the equivalent release of ferulic acid from lignocellulose
compared to alkaline hydrolysis but also displayed efficient conversion of ferulic acid to coniferol. This
system represents a consolidated biodegradation-biotransformation strategy for the production of high-
value fine chemicals from waste plant biomass, offering the potential to minimize environmental waste
and add value to agro-industrial residues.

Keywords: Lignocellulose, biocatalysis, Coniferol.
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University of Queensland (Brisbane, Australia), “Machine Biology Group, Dep of Psychiatry and
Microbiology, Institute for Biomedical Informatics, Institute for Translational Medicine and Therapeutics,
Perelman School of Medicine, and Department of Bioengineering, University of Pennsylvania
(Philadelphia, PA, USA), PG em Patologia Molecular, Faculdade de Medicina, Universidade de Brasilia
(Distrito Federal, Brazil), éInstituto de Medicina Molecular, Faculdade de Medicina, Universidade de
Lisboa (Lisbon, Portugal), "Synthetic Biology Group, MIT Synthetic Biology Center, The Center for
Microbiome Informatics and Therapeutics; Research Lab of Electronics, Dep of Biological Engineering,
and Dep of Electrical Engineering and Computer Science, MIT (Cambridge, MA, USA)

Structural diversity is intrinsically related to biological activities in peptide drug candidates. Therefore,
numerous peptide scaffolds have been reported to date and, in some cases, correlated with a given
biological activity. Here, we describe an unusual N-capping asparagine-lysine-proline (NKP) motif that
confers a hybrid flexible/stable multifunctional scaffold to a computationally designed peptide
(PaDBS1R7). PaDBS1R7 has a shorter o-helix segment than two other computationally designed
peptides of similar sequence but with key residue substitutions. Nevertheless, although the NKP motif
acts as an a-helix breaker in PaDBS1R7, the N-terminus asparagine presents exclusive N-capping
effects, resulting in a highly amphipathic and stable a-helix from Pro7-1le17. The solution nuclear magnetic
resonance structures, along with temperature coefficient spectra and computational peptide mutants
reinforced the role of the NKP motif for a coil/N-cap/a-helix scaffold. Biological studies revealed that all
PaDBS1 peptides presented antibacterial activities, without interfering with bacterial surfaces at their
minimal inhibitory concentration. However, only PaDBS1R7 displayed anticancer properties, completely
eradicated Pseudomonas aeruginosa biofilms, decreased bacterial counts from 100-1,000 times in an
abscess mouse model and reduced LPS-induced macrophages stress, without modulating the expression
of TNF-a and IL-1B. This multifunctionality was also investigated in terms of peptide/mimetic vesicle
interactions, revealing that in all conditions tested PaDBS1RY7 preserved its lower a-helical content, but
with higher ability to disrupt bacterial-like and cancer cells-like vesicles. Based on these results, we are
confident that this study extends our understanding of an N-capping NKP motif to developing structurally
hybrid peptide drug candidates with multiple biological activities.

Keywords: N-capping, peptide scaffold, multifunctionality

Supported by: FAP-DF, CNPq, FUNDECT and CAPES
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SP-07. Deforming membranes

SP-07.01 - Mechanism of shaping membrane nanostructures of Endoplasmic Reticulum

Ben Zucker', Michael Kozlov

Department of Physiology and Pharmacology, Sackler Faculty of Medicine, Tel Aviv University (Tel Aviv,
Israel)

Recent advances in super-resolution microscopy revealed the previously unknown nanoscopic level of
organization of endoplasmic reticulum (ER), one of the most vital intracellular organelles. Membrane
nanostructures of 10-100nm intrinsic length scales, which include ER tubular matrices, ER sheet
nanoholes, internal membranes of ER exit sites (ERES) and ER transport intermediates, were discovered
and imaged in considerable detail, but the physical factors determining their unique geometrical features
remained unknown. Here we proposed and computationally substantiated a common concept for
mechanisms of all four ER nanostructures based on the membrane intrinsic curvature as a primary factor
shaping the membrane and ultra-low membrane tensions as modulators of the membrane configurations.
We predicted computationally the existence of a discrete series of equilibrium configurations of ER tubular
matrices and recovered the one corresponding to the observations and favored by ultra-low tensions. We
modeled the nanohole formation as resulting from a spontaneous collapse of elements of the ER tubular
network adjacent to the ER sheet edge and calculated the nanohole dimensions. We proposed the ERES
membrane to have a shape of a super-flexible membrane bead-chain, which acquires random-walk
configurations unless an ultra-low tension converts it into a straight conformation of a transport
intermediate. The adequacy of the proposed concept is supported by a close qualitative and quantitative
similarity between the predicted and observed configurations of all four ER nanostructures.

Keywords: membrane curvature, membrane shaping, membrane elasticity

SP-07.02 - To bud or not to bud: remodeling of artificial cells

Rumiana Dimova !

Theory & Bio-Systems, Max Planck Institute of Colloids and Interfaces (Science Park Golm, 14424
Potsdam, Germany)

Cell membranes exhibit a large variation in curvature. It is a common perception that curvature is caused
by the activity of specific protein species. Here, we will demonstrate that it can be readily generated by
various other asymmetries across the membrane, which plausibly represent a governing factor for defining
shapes of membrane organelles. As a workbench for artificial cells, we employ giant vesicles (Annu. Rev.
Biophys. 48:93, 2019). In this talk, we will introduce approaches employing them for the precise
quantification of the membrane spontaneous curvature. Several examples for generating curvature will
be considered: asymmetric distribution of ions on both sides of the membrane (Nano Lett. 18:7816, 2018),
insertion/desorption of the ganglioside GM1 (PNAS 115:5756, 2018), asymmetric lipid distribution (Sci.
Rep. 8:11838, 2018) and PEG adsorption (PNAS 108:4731, 2011; ACS Nano 10:463, 2016). We will also
show how spontaneous curvature generation by protein adsorption at low surface density is able to
modulate membrane morphology and topology to the extent of inducing vesicle fission (Nature Commun.
11:905, 2020). Finally, the process of membrane wetting by molecularly-crowded aqueous phases will be
shown to induce vesicle budding and tubulation (Adv. Mater. Interfaces 4:1600451, 2016). The presented
examples will demonstrate that even in the absence of proteins and active processes, the membrane is
easily remodeled by simple physicochemical factors.

Keywords: curvature genaration in membranes, membrane nanotubes, spontaneous curvature
Supported by: Max Planck Society and the Federal Ministry of Education and Research (BMBF) via the
MaxSynBio consortium
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SP-07.03 - Control of actin assembly at the cell membrane by phosphatidylinositol 4,5
bisphosphate

Paul A. Janmey ', David Slochower!, Yu-Hsiu Wang'

'Institute for Medicine and Engineering, University of Pennsylvania (PA, United States)

Over 35 years ago, a landmark report by Lassing and Lindberg (Nature 314:472-4 (1985)) showed that
phosphatidylinositol 4,5 bisphosphate (PIP2), but not other lipids nor IP3 the isolated headgroup of PIP2,
was able to remove actin monomers bound to profilin and promote their assembly to actin filaments (F-
actin). Since then, more than 100 different proteins, many of them actin regulators, have been shown to
bind PIP2 with similar affinity and specificity. Experimentally manipulating PIP2 levels in cells shows that
increasing its production leads to a large increase in cellular F-actin and decreasing PIP2 levels or
sequestering it by overexpression of PIP2 scavengers leads to decreased actin assembly and detachment
of the membrane from the interior cytoskeleton. How PIP2 achieves regulation of actin assembly is still
not well understood but depends in part on the spatial distribution of PIP2 in either liquid disordered
membrane domains or in Ca2+-mediated nanoscale clusters. The physical chemistry of PIP2 and its
unique interaction with Ca2+ compared to other divalent cations is an essential element in its ability to
control so many cellular functions. The structure of diverse PIP2-regulated actin binding proteins also
suggests how integration of these protein functions can drive actin assembly or disassembly.
Keywords: phosphoinositide, cytoskeleton, actin

Supported by: NIH

SP-07.04 - The interaction of Dengue and Zika capsids with oligonucleotides and membranes
generate liquid-liquid phase separations.

Ernesto Ambroggio !, Guadalupe Costa Navarro?, Luis Bagatolli3, Andrea Gamarnik?

Departamento de Quimica Biologina, CIQUIBIC, CONICET, Departamento de Quimica Biologina,
FCQ, UNC (Cérdoba, Argentina), 2Instituto Leloir, Fundacion Instituto Leloir-CONICET, Buenos Aires,
Argentina (CABA, Argentina), 3INIMEC-CONICET-UNC, INIMEC-CONICET-UNC (Cérdoba, Argentina)

Flaviviridae viral capsids recruit the genomic information of virus to infective viral particles the are
generated from the endoplasmic reticulum (ER). The mechanism and regulation of such processes are
still not known but we hypothesize that membrane physical properties and interactions with
oligonucleotides should be a key player. From this perspective our objective is to understand how the
interaction of Zika and Dengue capsids is, both from the Flaviviridae viral family, with biomimetic
membrane systems and in the absence/presence of RNA/DNA oligonucleotides. Our results are obtained
from experiments using confocal fluorescence spectral microscopy, fluorescence anisotropy and lifetime
analysis and FCS of labelled proteins and DNA/RNA molecules when interacting with giant unilamellar
vesicles and large liposomes. Here we show how the capsid proteins of Dengue and Zika virus not only
are able to bind ER mimicking model membranes but also to dock liposomes and at the same time interact
with oligonucleotides. In addition, these interactions trigger reversible liquid-liquid phase separations what
could mean an important physical state of the inherent soft matter for the viral nucleation at the membrane
of the ER. Dengue and Zika capsid proteins are able to undergo a liquid-liquid phase separation when
interact with negatively charged membranes and/or oligonucleotides. This finding may be a key step not
only the first recruitment of the viral genomic information but also for the correct in-cell localization of the
RNA

Keywords: Dengue Zika capsids, protein membrane interaction, protein oligonucleotide interaction
Supported by: Secyt-UNC, FONCYT-Argentina
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SP-07.05 - The SARS-CoV-2 nucleocapsid protein N-terminal domain phase separation is
triggered by the serine-rich region and modulated by TRS binding

Clara Malizia Leal Ferreira da Motta 1, Mariana Juliani do Amaral', Jéssica Moreira de Azevedo',
Fabio Ceneviva Lacerda Almeida’, Marcius da Silva Almeida’, Anderson de Sa Pinheiro’

Departamento de Bioquimica, Universidade Federal do Rio de Janeiro (Rio de Janeiro,
Brasil), 2Faculdade de Farmécia, Universidade Federal do Rio de Janeiro (RJ, Brasil), 3Instituto de
Bioquimica Médica, Universidade Federal do Rio de Janeiro (Rio de Janeiro, Brasil)

The SARS-CoV-2 nucleocapsid protein (N) is a multifunctional promiscuous nucleic acid-binding protein,
which plays a major role in nucleocapsid assembly and discontinuous RNA transcription, facilitating the
template switch of transcriptional regulatory sequences (TRSs). We investigated the ability of the N
protein N-terminal domain (N-NTD), either with or without the C-terminal serine-rich (SR) region, to
undergo liquid-liquid phase separation (LLPS). Recombinant N-NTD and N-NTD-SR from SARS-CoV-2
were obtained by expression in E. coli. Images were acquired by DIC microscopy. N-NTD-SR but not N-
NTD formed spherical, micron-szied droplets upon nucleic acid binding, suggesting that the SR-rich region
is necessary for nucleic acid-driven LLPS under macromolecular crowding. In the presence of a long,
non-specific RNA ligand, the amount of liquid droplets increased progressively with protein concentration.
TRS duplex triggered significant N-NTD-SR LLPS at equimolar concentration; however, at DNA excess,
the condensates dissolved. In contrast, in the presence of single-stranded TRSs (ssTRS(+), ssTRS(-)),
N-NTD-SR condensates were smaller and more homogenous in size. dsTRS was demixed together with
N-NTD-SR as evidenced by DAPI staining. Addition of 10% 1,6-hexanediol decreased the number of
droplets by about 30%, while 300 mM NaCl completely disassembled N-NTD-SR condensates,
suggesting that electrostatic contacts play a major role in LLPS. Interestingly, acidic pH (5.5) led to more
numerous, larger droplets with circular morphology, suggesting that lower pH induces LLPS. To
investigate the role of sequence specificity, we followed condesation by a non-specific (NS) DNA
sequence. Similar to dsTRS, dsNS induced N-NTD-SR LLPS at 1:1 stoichimetry, and DNA excess
dissolved the droplets. However, condensates were not spherical and wetted the coverslip surface. In
addition, ssNSs were not capable of inducing LLPS at the concentrations tested, highlighting binding
specificity. These results provide a mechanism by which SARS-Cov-2 N regulates viral transcription and
replication.

Keywords: SARS-CoV-2, Nucleocapsid, Phase Separation

31



IUPAB-SBBf-SBBq Program

SP-08 - Systems biology and biomarkers for human disorders

SP-08.01 - Systems Biology of Mammalian and Human Sleep/Wake Cycles ~Phosphorylation
Hypothesis of Sleep~

Hiroki Ueda 12

1Systems Pharmacology, Graduate School of Medicine, University of Tokyo (Tokyo, Japan), 2Laboratory
for Synthetic Biology, Center for Biosystems Dynamics Research, RIKEN (, Japan)

The detailed molecular and cellular mechanisms underlying NREM sleep (slow-wave sleep) and REM
sleep (paradoxical sleep) in mammals are still elusive. To address these challenges, we first constructed
a mathematical model, Averaged Neuron Model (AN Model), which recapitulates the electrophysiological
characteristics of the slow-wave sleep. Comprehensive bifurcation analysis predicted that a Ca 2* -
dependent hyperpolarization pathway may play a role in slow-wave sleep. To experimentally validate this
prediction, we generate and analyze 26 KO mice, and found that impaired Ca2* -dependent K * channels
(Kenn2 and Kcnn3), voltage-gated Ca 2* channels (Cacnalg and Cacnath), or Ca 2* /calmodulin-
dependent kinases (Camk2a and Camk2b) decrease sleep duration, while impaired plasma membrane
Ca 2+ ATPase (Atp2b3) increases sleep duration. Genetical (Nr3a) and pharmacological intervention
(PCP, MK-801 for Nr1/Nr2b) and whole-brain imaging validated that impaired NMDA receptors reduce
sleep duration and directly increase the excitability of cells. Based on these results, we propose
phoshporylation hypothesis of sleep that phosphorylation-dependent regulation of Ca 2* -dependent
hyperpolarization pathway underlies the regulation of sleep duration in mammals. We also recently
developed a simplified mathematical model, Simplified Averaged Neuron Model (SAN Model), which
uncover the important role of K+ leak channels in NREM sleep. In this talk, | will also describe how we
identify essential genes (Chrm1 and Chrm3) in REM sleep regulation, as well as present how we enable
accurate and comprehensive measurement of human sleep in society. References: 1. Tatsuki et al.
Neuron, 90(1) : 70-85 (2016). 2. Sunagawa et al, Cell Reports, 14(3):662-77 (2016). 3. Susaki et al. Cell,
157(3): 726-39, (2014). 4. Tainaka et al. Cell, 159(6):911-24(2014). 5. Susaki et al. Nature Protocols,
10(11):1709-27(2015). 6. Susaki and Ueda. Cell Chemical Biology, 23(1):137-57 (2016). 7. Tainaka et al.
Ann. Rev. of Cell and Devel. Biol. 32: 713-741 (2016). 8. Ode et al. Mol. Cell, 65, 176-190 (2017). 9.
Tatsuki et al, Neurosci. Res. 118, 48-55 (2017). 10.0de et al, Curr. Opin. Neurobiol. 44, 212-221 (2017).
11. Susaki et al, NPJ. Syst. Biol. Appl. 3, 15 (2017). 12. Shinohara et al, Mol. Cell 67, 783-798 (2017). 13.
Ukai et al, Nat. Protoc. 12, 2513-2530 (2017).14. Shi and Ueda.BioEssays 40, 1700105 (2018). 15.
Yoshida et al, PNAS 115, E9459-E9468 (2018). 16. Niwa et al, Cell report, 24, 2231-2247. 7 (2018)
Keywords: Sleep, phosphorylation, Calcium

32



IUPAB-SBBf-SBBq Program

SP-08.02 - The effects of COVID-19 in the human brain
Daniel Martins de Souza 1
Dept of Biochemistry, University of Campinas (SP, Brazil)

One increasingly documented tendency of COVID-19 patients is to exhibit neuropsychiatric and
neurological symptoms. Here we found that anxiety and cognitive impairment are manifested by 28-56%
of COVID-19 convalescent individuals with mild respiratory symptoms and are associated with altered
cerebral cortical thickness. Using an independent cohort, we found histopathological signs of brain
damage in 25% of individuals who died of COVID-19. All of the affected brain tissue studied exhibited foci
of SARS-CoV-2 infection and replication, particularly astrocytes. We also found that neural stem cell-
derived human astrocytes in vitro are susceptible to SARS-CoV-2 infection through a mechanism that
involves spike-NRP1 interaction. SARS-CoV-2-infected astrocytes manifested changes in energy
metabolism and in key proteins and metabolites used to fuel neurons, as well as in the biogenesis of
neurotransmitters. Moreover, infection elicits a secretory phenotype that reduces neuronal viability. Our
data support the model in which SARS-CoV-2 reaches the brain, infects astrocytes and consequently
leads to neuronal death or dysfunction. These deregulated processes are also likely to contribute to the
structural and functional alterations seen in the brains of COVID-19 patients.

Keywords: COVID-19, SARS-CoV-2, Proteomics

Supported by: Fapesp, CAPES, CNPq
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SP-08.03 - Development and utilization of a highly specific and sensitive multiplex serological
COVID-19 assay

Peter Nilsson 1

1SciLifeLab, KTH Royal Institute of Technology (, Sweden)

The COVID-19 pandemic poses an immense need for accurate, sensitive and high-throughput clinical
tests, and serological assays are needed for both overarching epidemiological studies and evaluating
vaccines. Here, we present the development and validation of highly specific and sensitive high-
throughput multiplex bead-based serological assay. More than 100 representations of SARS-CoV-2
proteins were included for initial evaluation, including antigens produced in bacterial and mammalian
hosts as well as synthetic peptides. The five best-performing antigens, three representing the spike
glycoprotein and two representing the nucleocapsid protein, were further evaluated for detection of IgG
antibodies in samples from 331 COVID-19 patients and convalescents, and in 2090 negative controls
sampled before 2020. Three antigens were finally selected, represented by a soluble trimeric form and
the S1-domain of the spike glycoprotein as well as by the C-terminal domain of the nucleocapsid. The
sensitivity for these three antigens individually was found to be 99.7%, 99.1% and 99.7%, and the
specificity was found to be 98.1%, 98.7% and 95.7%. The best assay performance was although achieved
when utilizing two antigens in combination, enabling a sensitivity of up to 99.7% combined with a
specificity of 100%. Requiring any two of the three antigens resulted in a sensitivity of 99.7% and a
specificity of 99.4%. These observations demonstrate that a serological test based on a combination of
several SARS-CoV-2 antigens enables a highly specific and sensitive multiplex serological COVID-19
assay.

Keywords: COVID-19, serology, proteomics
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SP-08.04. - Urease of Helicobacter pylori: role in neuroinflammation

Augusto Frantz Uberti 1, Natalia Callai Silva', Matheus Vinicius Coste Grahl', Celia Regina Carlini’
Laboratory of Neurotoxins, Brain Institute of Rio Grande do Sul, Pontificia Universidade Catdlica do Rio
Grande do Sul (Rio Grande do Sul, Brasil)

Alzheimer’s disease (AD) is considered the most common neurodegenerative disorder in people above
60 years old, a tauopathy characterized by dementia and memory loss. AD’s characteristic
histopathological alterations are the presence of plaques consisting of deposits of beta-amyloid peptide,
and neurofibrillary tangles, formed by the deposition of hyperphosphorylated Tau protein. Tau’s function
is associated with microtubules in the neuronal axons, and it is regulated by
phosphorylation/dephosphorylation mechanisms. Helicobacter pylori is a gram-negative pathogen
responsible for chronic gastritis, peptic ulcer, and gastric cancer, infecting ca. 60% of the world’s
population. These bacteria produce large amounts of urease (HPU), an important virulence factor. Our
group has shown that HPU displays ureolysis-independent pro-inflammatory properties eliciting cytokines
production, platelet and neutrophil activation, promoting tissue damage. It has been reported that a filtrate
of H. pyloriinduces hyperphosphorylation of Tau protein in different sites. It was suggested that exotoxins
produced by the bacteria could break the blood-brain barrier (BBB) and directly induce tau's
phosphorylation. This work aimed to investigate possible alterations promoted by HPU in
neuroinflammation and tau phosphorylation. 30 days old Wistar male rats received i.p. 5 pg purified HPU
daily for 7 days. After euthanasia, their brains were stored at -80 °C for further analysis. In the control
group, sterile saline solution was given. Western blotting assays were performed using anti-totalTau, anti-
pTauThr205 and anti-pTauSer199 antibodies. The release of IL-1p and TNFa by HPU-activated BV-2
murine microglial cells was evaluated by ELISA. HPU given i.p. to young rats increased the
phosphorylation of tau on the Thr205 and Ser199 sites as compared to controls. HPU also induced the
production of pro-inflammatory cytokines by microglial cells. Our findings reassure previous data
suggesting an association between infection by H. pylori and tauopathies such as AD, mediated by the
bacterial urease.

Keywords: Helicobacter pylori, Urease, Alzheimer's Disease. Supported by: Fapergs, CNPq, CAPES
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SP-08.05 - Invasive behaviour of breast cancer cells as a response to hypoxic signalling via
extracellular vesicles

Bianca Cruz Pachane’, Thais R Cataldi2, Carlos Alberto Labate2, Ana Carolina Caetano Nunes', Heloisa
Sobreiro Selistre de Aradjo!, Wanessa Fernanda Altei 31

Dep de Ciéncias Fisiolégicas, Lab de Bioquimica e Biologia Molecular (LBBM) (SP, Brasil), 2Dep de
Genética, Laboratério Max Feffer de Genética de Plantas (SP, Brasil), *Radioterapia e Centro de
Oncologia Molecular, Hospital de Amor de Barretos (SP, Brasil)

Metastasis, the most frequent cause of mortality in breast cancer, is a multifactorial process in which
tumour cells detach from the primary site, go through an epithelial-mesenchymal transition, and invade
the adjacent tissue. Metastasis can be triggered by oxidative stress as a direct result of the increased
tumour mass. Also, this low-oxygen environment signals for an increased communication between tumour
and stromal cells, which is performed majorly via extracellular vesicles. In this work, we aimed to identify
the cellular and biochemical alterations in triple-negative breast cancer by hypoxic small extracellular
vesicles (SEV) at an invasive setting. For SEV isolation, we have used the differential ultracentrifugation
method, followed by characterization via transmission electron microscopy, nanoparticle tracking
analysis, protein quantification, western blotting, and large-scale proteome analysis. We have used in
vitro and in silico approaches, such as invasion and morphology assays, label-free proteomics, flow
cytometry and western blotting to investigate cellular responses. Our SEV samples are enriched with
proteins ALIX, CD63 and flotillin-1 but lack Cytochrome C, which confirms its origin and absence of
contamination with other organelles. Our initial results show an increase in the invasive behaviour of
breast cancer cells treated with hypoxic SEV, plated on both matrigel and gelatine coating. Cell
morphology is altered to a mesenchymal phenotype, losing circularity 24 h after SEV treatment, with
differentiated expression of integrins. We were able to identify an increase in ECM-degrading enzymes
(MMP-2 and MMP-9) in cell lysates under SEV treatment. Overall, our results indicate an important role
of hypoxia in triggering metastasis, by facilitating epithelial-mesenchymal transition, ECM degradation
and intracellular pathways leading to invasion. Keywords: extracellular vesicles, invasion, hypoxia
Supported by: FAPESP
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SP-09. PABMB Symposium: Metabolism and Bioenergetics

SP-09.01 - Mitochondrial fusion proteins and their role in metabolic disorders.
Antonio Zorzano Olarte 1
IRB Barcelona, University of Barcelona, and CIBERDEM (Barcelona, Spain)

Mitochondrial fusion and fission are key processes that regulate mitochondrial morphology. Mitochondrial
fusion is catalyzed by MFN1, MFN2 (Mitofusins) and OPA1 proteins in human cells. However, some of
these proteins show a complex biology. In this connection, OPA1 is a key protein involved in cristae
formation. MFN2 protein not only regulates mitochondrial morphology but it also controls the morphology
and function of the endoplasmic reticulum, and also the mitochondrial import of phosphatidylserine.
Expression of MFN2 is exquisitely regulated in tissues. Thus, it is induced in skeletal muscle in response
to chronic exercise and after exposure to cold. In contrast, MFN2 is repressed in different tissues of mice
fed a high fat diet or during aging. MFN2 is repressed in muscle from type 2 diabetic patients, and in liver
biopsies from NASH subjects. In turn, changes in MFN2 expression have a marked impact on
mitochondrial metabolism. The use of MFN2 mutant mice has revealed a wealth of information on the
metabolic role of this protein in mouse tissues. Some of the mechanisms of MFN2 function will be also
discussed.

Keywords: mitochondrial homeostasis, type 2 diabetes, NASH

SP-09.02 - A role for mitofusins in oocyte development: impact on fertility and offspring viability
Marcos Roberto Chiaratti
Departamento de Genética e Evolugao, Universidade Federal de S&o Carlos (Sao Paulo, Brazil)

The mitochondrion is inextricably linked to the oocyte health, corroborating the key role of this organelle
in energy fueling, metabolite supplying, calcium buffering, and regulation of apoptosis. Although oocytes
contain the largest mitochondrial content across mammalian cells, characteristics such as a highly-
fragmented network and poorly-developed cristae suggest mitochondria are quiescent in oocytes.
Mitochondrial architecture and, in turn, function, are under the control of opposing processes of fusion
and fission, determining mitochondrial dynamics. Mitofusins 1 (MFN1) and 2 (MFN2) are key factors
regulating outer mitochondrial membrane fusion, with their expression levels and functions being
regulated in a tissue-specific manner. MFN2 also locates at the endoplasmic reticulum (ER) membrane,
where from it interacts with mitofusins in mitochondria to promote mitochondria-ER juxtaposition. The aim
of this study was to investigate the role of mitofusins in oocytes as well as their impact on fertility and
offspring viability. Towards that, we used a mouse model with targeted deletion of Mfn1 and/or Mfn2 in
oocytes. In wild-type oocytes, Mfn1 expression is 5-fold higher than that of Mfn2, being Mfn1 essential to
female fertility; Mfn1 deficiency leads to arrested folliculogenesis and failed ovulation, phenotypes
secondary to impaired PI3K-AKT signaling and disrupted intercellular communication. Although Mfn2
deficiency has little impact on oocyte development and fertility, Mfn2-null oocytes show a profound
transcriptomic change besides evidence of mitochondrial and ER dysfunction. In addition, mice born to
females with Mfn2-deficient oocytes present glucose intolerance, decreased insulinemia and defective
insulin signaling. Interestingly, the double loss of Mfn1 and Mfn2 alleviates the impact on oogenesis,
partially rescuing mitochondrial function, PI3K-AKT signaling, and intercellular communication as
compared to the single loss of Mfn1. These findings suggest that MFN1 and MFN2 have distinct, non-
redundant roles, in oocytes, with MFN1 acting downstream of MFN2 to counter its activity.

Keywords: mitofusin, mitochondria, oocyte

Supported by: FAPESP, CNPq and CAPES
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SP-09.03 - Systems Biology Approach of the Down Syndrome Critical Region 1 gene, RCAN1:
implications in mitochondrial biology, cellular proliferation, and differentiation

Valentina Parra’.23:

1Advanced Center for Chronic Diseases (ACCDiS), Facultad de Ciencias Quimicas y Farmacéuticas,
Universidad de Chile, Santiago, Chile. 2Departamento de Bioquimica y Biologia Molecular, Facultad de
Ciencias Quimicas y Farmacéuticas, Universidad de Chile, Santiago, Chile. 3Network for the Study of
High-lethality Cardiopulmonary Diseases (REECPAL), Universidad de Chile, Santiago, Chile

Down Syndrome (DS) is the product of an extra copy of chromosome 21 and is related to different
neuronal and cardiac pathologies. DS patients present increased oxidative stress and, therefore,
increased DNA damage; in addition to altered cell differentiation that would lead to failures in
organogenesis. In humans, RCAN1, located in the critical DS region of chromosome 21, is responsible of
the enlarged and over functional mitochondria observed in DS iPSC, however, the relation between these
alterations and the dysfunctional cardiac organogenesis observed in DS patients is still unknown. To
analyze in silico and in vitro the effect of RCAN1 on mitochondrial dynamics, proliferation, and DNA
damage of DS iPSCs; and to evaluate the role of this protein in the differentiation process of iPSC-derived
cardiomyocytes (iPSC-CM). Using a system biology approach, we constructed a transcriptional regulatory
network for RCAN1 that shows the over-representation of processes related with organelle dynamics,
cellular proliferation, and organ differentiation, all of them connected by genes related with the response
to DNA damage. Moreover, in vitro microscopy and Western blot analysis showed that DS iPSCs present
lower rates of mitochondrial fission, as well as decreased levels of PINK1. RCAN1 overexpression in DS
iPSC induced an enhanced proliferation and cumulative DNA damage observed by immunofluorescence
and gRT-PCR, which were dependent on the expression levels of RCAN1. Finally, DS iPSC-CM also
expressed RCAN1-dependant lower levels of cardiac differentiation markers than control cells after 15
days of culture. RCAN1 overexpression regulates the increased mitochondrial fusion, proliferation and
DNA damage observed in 3S iPSC; together with a decrease in the 3S iPSC differentiation ability towards
a cardiomyocyte lineage. Keywords: Down syndrome, RCAN1, iPSC. Funding: This project was funded
by FONDECYT 1190743 and FONDAP 15130011. U-Redes G_2018-35 and CRP-ICGEB CHL18-04.

SP-09.04. - Mechanism of rotenone inhibition of respiratory complex |
Caroline Simdes Pereira ', Guilherme Menegon Arantes'
Departamento de Bioquimica, Instituto de Quimica, Universidade de S&o Paulo (S&o Paulo, Brasil)

Respiratory complex | in the inner mitochondrial membrane plays an essential role in cell metabolism. It
catalyses oxidation of NADH in concert to reduction of ubiquinone (Q). This electron transfer process is
coupled with translocation of protons across the membrane, creating an electrochemical gradient for ATP
synthesis. Rotenone is a natural compound that strongly inhibits complex | activity and cryo-EM structures
indicate it binds in three different sites inside complex I. Two of them are located in the 30 A long Q-
chamber: the first binding site (BS) is near the chamber exit and the second is the Q reactive site (RS),
near the iron-sulfur cluster N2. A distant third site (PS) was found in the membrane domain. Evaluate the
relative binding affinity of each site and the role of ligand internal conformation (either in straight or in bent
geometry) for binding of rotenone and three derivatives with variable conformational restrictions. We
applied molecular dynamics simulations and the free energy methods umbrella sampling, metadynamics
and linear integration energy. We find that rotenone has similar affinities to either RS and BS sites. Al
derivatives have low affinity, between +4 and -3 kJ/mol, to the third PS. This result indicates that the PS
may be an experimental artifact due to the high rotenone concentrations used in the cryoEM preparation.
Two conformationally restricted derivatives show low affinity to the RS, suggesting that the bent rotenone
conformation is stabilized in the RS, favoring complex | inhibition. Considering these, rotenone probably
inhibits complex | by binding in the two sites (RS and BS) located in the Q-chamber and RS binding
requires an internal flexibility to a bent geometry. We are now analysing how this internal flexibility affects
rotenone transit inside the chamber. Keywords: Molecular dynamics, Electron transport chain, Free
energy methods. Supported by: FAPESP
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SP-10. Biophotonics

SP-10.01 - Light-based non-thermal therapy: from basis to clinical applications
Martha Simées Ribeiro !
Center for Lasers and Apllications, Nuclear and Energy Research Institute (Sdo Paulo, Brazil)

Light-based non-thermal therapies are evolving as promising non-invasive and cost-effective medical
technologies. These therapeutic platforms mainly encompass photobiomodulation (PBM) and
photodynamic therapy (PDT), which use visible or near infrared (NIR) light to induce biological responses
without any significant heating effects. For PBM, it is most commonly used red or NIR light to optimize
light penetration into biological tissues. The photon absorption by natural chromophores at these spectral
regions cause photophysical and photochemical reactions inside cells that trigger several biological
effects such as to accelerate wound healing, reduce inflammation and relief pain, depending on light
parameters and target tissue. On the other hand, PDT makes use of photoactivated drugs, also called as
photosensitizers, which absorb light to induce chemical reactions that kill microbial or cancer cells by
oxidative stress. Our group have been investigating the mechanisms and several applications of PBM
and antimicrobial PDT (APDT) for almost 20 years. In this lecture | will share our experience in the area
to discuss how PBM and APDT could be used to revolutionize health care in the photonics era. An
integrated perspective from the basic mechanisms, preclinical and clinical trials for both therapies will be
presented, including PBM on cancer management and APDT against drug-resistant pathogens. The
lecture will also highlight future perspectives. Keywords: antimicrobial photodynamic therapy,
photobiomodulation therapy, preclinical and clinical assays. Supported by: FAPESP, CNEN, CNPq

SP-10.02 - The water-isotopologue deuterium oxide (D20; ‘heavy’ water): From biophysical
properties to experimental cancer therapeutic

Jana Jandova', Georg T. Wondrak!

Pharmacology and Toxicology, College of Pharmacy and UA Cancer Center, Univ of Arizona ( USA)

Since its initial discovery as a natural heavy isotope variant of dihydrogen oxide ('H20), extensive
research has focused on the biophysical, biochemical, and pharmacological effects of deuterated water
[2 H20 (D20, also referred to as ‘heavy water’)]. Here, we provide a D20-centered perspective on
biophysical properties and potential therapeutic use targeting cancer cells. Due to its unique
physicochemical properties, D20 has become a valuable biochemical probe examining various
physiological parameters using MRI and isotope ratio-mass spectrometry. Biological effects of D20 are
generally attributed to altered isotopic and solvent properties, associated with an increased strength of
deuterium-based hydrogen bonds. Indeed, deuteron- (versus proton-) dependent biological impact is
largely attributed to alteration of biophysical properties including (i) conformational stability of proteins, (ii)
fidelity of nucleic acid base pairing, and (iii) other proton-sensitive effectors including mitochondrial energy
metabolism and solute channels (e.g. aquaporin and calcium). Importantly, shortly after its initial discovery
by Urey in 1932, cancer-directed effects of D20 (administered systemically) have been examined in vivo,
and inhibitory effects on murine tumor growth were described as early as 1938, documenting growth
inhibition of implanted carcinomas using D20 drinking water supplementation. Cumulative evidence now
confirms tumor-directed activity of D20 supplementation in murine cancer models including pancreatic,
colorectal, squamous cell carcinoma, and malignant melanoma. Using a panel of cultured melanoma and
pancreatic ductal adenocarcinoma cells we have recently profiled apoptogenicity, stress response gene
array expression (redox-, metabolism, and proteotoxicity-related), and phosphoprotein-signaling
substantiating the chemotherapeutic efficacy of systemic D20 administration targeting human malignancy
in relevant murine models. Keywords: deuterium oxide, water-isotopologue, cancer therapeutic.
Supported by: NIH (National Cancer Institute)
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SP-10.03 - Wavelength, dose skin type and skin model related radical formation in skin

Martina C. Meinke 1, L. Busch'.2, Silke B. Lohan'

Department of Dermatology, Venerology and Allergology, Charité - Universitatsmedizin Berlin, Corporate
member of Freie Universitat Berlin, Humboldt-Universitat zu Berlin, and Berlin Institute of Health (Berlin,
Germany), 2Department of Pharmaceutics and Biopharmaceutics, Philipps-Universitat Marburg (Robert-
Koch-Str. 4, 35032 Marburg, Germany)

The exposure to sun radiation is indispensable to our health, however, a long term and high exposure
could lead to cell damage, erythema, premature skin aging and promotion of skin tumors. An underlying
pathomechanism is the formation of free radicals which may induce oxidative stress at elevated
concentrations. Different skin models, such as porcine-, murine-, human- ex vivo skin, reconstructed
human skin (RHS) and human skin in vivo, were investigated during and after irradiation using X- and L-
band EPR spectroscopy within different spectral regions (UVC to NIR) [1,2]. The amount of radical
formation was quantified with the spin probe PCA and the radical types were measured ex vivo with the
spin trap DMPO. The radiation dose influences the types of radicals formed in the skin. While reactive
oxygen species (ROS) are always pronounced at low doses, there is an increase in lipid oxygen species
(LOS) at high doses. Furthermore, the radical types arise independent from the irradiation wavelength,
whereas the general amount of radical formation differs with the irradiation wavelength. Heat pre-stressed
porcine skin already starts with higher LOS values. Thus, the radical type ratio might be an indicator of
stress and the reversal of ROS/LOS constitutes the point where positive stress turns into negative stress
[3]. Compared to light skin types, darker types produce less radicals in the ultraviolet, similar amounts in
the visible and higher ones in the infrared spectral region, rendering skin type-specific sun protection a
necessity [4]. References [1] Albrecht, S., Meinke M. C. et al. (2019). "Quantification and characterization
of radical production in human, animal and 3D skin models during sun irradiation measured by EPR
spectroscopy." Free Radic Biol Med 131: 299-308. [2] Zwicker, P., Meinke M. C. et al. (2021). "Application
of 233 nm far-UVC LEDs for eradication of MRSA and MSSA and risk assessment on skin models."
Scientific reports submitted. [3] Lohan, S. B., Meinke M. C. et al. (2021). "Switching from healthy to
unhealthy oxidative stress - does the radical type can be used as an indicator?" Free Radic Biol Med 162:
401-411. [4] Albrecht S, Meinke M. C. et al. (2019) Skin type differences in solar simulated radiation-
induced oxidative stress. Br J Dermatol. 180(3):597-603.

Keywords: Electron paramagnetic resonance (EPR), spectroscopy, reactive oxygen species, lipid
oXxygen species

Supported by: The work was partly funded by the German Federal Ministry of Education and Research
BMBF within the “Advanced UV for Life” projects “BlutRedox” (Grant: 032Z0140A) and “VIMRE” (Grants:
032Z0146A-D
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SP-10.04 - Low power light triggers opposite effects on stem cells: influence of the wavelength
and culture conditions

Tania Mateus Yoshimura 1, Ismael Pretto Sauter!, Martha Simdes Ribeiro!

Center for Lasers and Applications, Nuclear and Energy Research Institute (IPEN-CNEN/SP), Brazil

Photobiomodulation (PBM) has been gaining importance in a wide range of medical fields in the past few
years, particularly in stem cell-based regenerative medicine. Improving in vitro cell proliferation,
differentiation and viability are ways where PBM could play a pivotal role optimizing biotechnological and
bioengineering applications. Here we investigated whether different wavelengths (blue, green and red)
would promote distinct outcomes in human adipose-derived stem cells (hADSCs) cultured in regular and
supplemented media for tenocyte differentiation. MATERIALS AND METHODS. Freshly isolated hADSCs
were cultured in a specific stem cell medium (MSCGM, Lonza), DMEM or a tenogenic medium (TEN-M:
DMEM supplemented with growth factors and ascorbic acid). Cells were irradiated every 48 h (23.28
mW/cm 2, 17 min 10 s delivering 24 J/cm 2 per session) using a LED irradiator (LEDbox, BioLambda).
MTT and crystal violet assays were used to evaluate cell metabolic activity and proliferation. Red
wavelength (660 nm) significantly increased metabolic activity after five irradiations, but only for cells
cultured in TEN-M. Oppositely, blue (450 nm) and green (520 nm) light decreased both cell proliferation
and metabolic rate, with more pronounced effects for blue light in TEN-M. Considering these findings, we
examined whether irradiating only the media would generate toxic compounds that could impair cell
viability. We therefore assessed reactive oxygen species (ROS) production by p-
nitrosodimethylaniline/histidine assay while irradiating the three different media under the same conditions
as mentioned above. Immediately after blue and green light exposure, an increment in ROS production
was observed for DMEM and TEN-M, that continuously increased until reaching between 4.5 and 7.1 uM
one-hour after irradiation — with higher values for TEN-M exposed to blue light. Since no significant ROS
formation was observed following red light exposure, we concluded that medium composition was
responsible for the different effects on metabolic activity and proliferation observed after irradiation with
different wavelengths.

Keywords: oxidative stress, culture media, photosensitivity. Supported by: CNPq
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SP-10.05 - Breast tissue diagnosis using artificial intelligence applied to FTIR spectroscopy
images

Matheus del Valle 1, Moises Oliveira dos Santos'?

Centro de Lasers e Aplicagdes, Instituto de Pesquisas Energéticas e Nucleares (Sao Paulo, Brasil),
2Escola Superior de Tecnologia, Universidade do Estado do Amazonas (Amazonas, Brasil), 3Centro de
Radiofarmacia, Instituto de Pesquisas Energéticas e Nucleares (Sao Paulo, Brasil)

The estimative of new breast cancer cases was of 2.1 million of new breast cancer cases in 2018, hence
being the most incident type of cancer in women. The improvement of its diagnosis has been the aim of
many researchers, including vibrational spectroscopy teams. With the advancement of the artificial
intelligence, a field of computer science to enhance intelligence into computer systems, specially of the
deep learning, big data acquired from spectroscopy image has entered a new era. Therefore, the proposal
of this work was to diagnose breast tissue samples as malignant (cancer) or benign (adenosis) using
deep learning techniques. Micro-FTIR spectroscopy images were acquired from BR804b human breast
tissue microarray (Biomax, USA), resulting in more than 100 thousand spectra for each group. A k-means
approach was established to separate spectra into three clusters: tissue, paraffin and slide. A
preprocessing step was applied by the following pipeline: outlier removal; biofingerprint truncation;
Savitzky—-Golay filter to smooth and to obtain the second derivative; extended multiplicative signal
correction to correct spectra and remove the paraffin contribution. The deep learning algorithm was built
using two-layers of one-dimensional convolutional neural network (CNN) connected to a two-layers (100
and 50 neurons) feedforward network (FFN). Both networks used dropout layers of 50% and rectified
linear unit activations. CNN kernel size was set to 5. The output neuron used a sigmoid activation. Adam
optimizer was applied to train the networks, using a binary cross-entropy loss to improve the weights. A
4-fold cross-validation of 20 epochs and batch size of 250 was performed. The networks exhibited an
accuracy of (97.8 £ 0.4)% during the training stage, and (96.9 + 0.8)% during the testing stage,
demonstrating a generalized classification. Accuracies of almost 100% indicates this approach as a
potential technique for the breast diagnosis.

Keywords: FTIR images, artificial intelligence, breast cancer.

Supported by: FAPESP, CNPq and CAPES
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SP-11. Microbiomes: human and enviromental

SP-11.01 - Studies of the human microbiome in health and disease
Lars Engstrand 1
Department of Microbiology, Tumor and Cell Biology, Karolinska Institute (Stockholm, Sweden)

The Centre for Translational Microbiome Research (CTMR) started in 2016 as a collaboration between
Karolinska Institutet, Science for Life Laboratory and Ferring Pharmaceuticals. Since then, a broad
technical, biological, clinical and epidemiological platform for studying complex microbiological
communities in well-defined human materials has been established. CTMR aims to better understand the
contribution of the human microbiome to physiology and pathophysiology with the goal to open
opportunities for development of novel therapies in the area of cancer, gastroenterology and reproductive
health. The talk will present details on CTMR's efforts to define what is healthy in the human gut and
vaginal microbiome based on samples obtained in hospital and population-based studies. Furthermore,
approaches to develop therapies or lifestyle interventions to change a dysbiotic profile back to normal
again will be presented. Keywords: Human microbiome, Dysbiosis, Intervention

SP-11.02 - Metagenome-assembled genomes and their contribution to microbiome studies
Jodo Carlos Setubal !
Departamento de Bioquimica, Instituto de Quimica, Universidade de S&o Paulo (SP, Brasil)

Metagenome-assembled genomes (MAGs) are microbial genomes reconstructed from metagenome
data. In the last few years many thousands of MAGs have been reported in the literature, for a variety of
environments and host-associated microbiota, including humans. These MAGs have helped us better
understand microbial populations and their interactions with the environment where they live; moreover
most MAGs belong to novel species, therefore helping decrease the so-called microbial dark matter.
However, not much effort has been invested in the quality of these reconstructions, which means that
many of the reported MAGs may be artefacts. This talk will be a MAG survey, in which some key issues
and specific examples will be presented. Keywords: Metagenome-assembled genomes, microbial
genomes, microbiome
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SP-11.03 - Microbiome studies of the built environment: from commensals, to cancer & COVID-19
Andréa Name Colado Simé&o', Israel Tojal da Silva2, Wilson Aradjo da Silva Jr34,

Emmanuel Dias Neto 2

1Clinical Analysis Laboratory, University Hospital of the State University of Londrina (Londrina, PR, Brazil),
2A.C.Camargo Cancer Center, (Sdo Paulo, SP, Brazil), 3Depto de Genética, Faculdade de Medicina de
Ribeirdo Preto, Universidade de S&o Paulo (Ribeirdo Preto, SP, Brazil), 4Instituto para Pesquisa do
Cancer de Guarapuava, (Guarapuava, Parand, Brazil)

The cost reduction recently seen for large-scale sequencing allowed the implementation of new, ambitious
projects that have provided information that are impacting our lives will allow a better understanding of
the life in the planet. One of these projects started in 2015 with the creation of the MetaSub consortium
(www.metasub.org), which aimed to provide the first detailed map of the microorganisms that inhabit the
built environment around the globe. The recent publication of the first article from this consortium - based
on about 5,000 samples collected over a three-year period across 60 cities in 32 countries and six
continents — allowed a detailed map of the distribution of microorganisms, including hundreds of new
bacteria and viruses, as well as the mapping of antimicrobial resistance genes and microorganisms
relevant for human health. This includes microorganisms of interest, such as Helicobacter pylori, a
carcinogen type-1 according to the World Health Organization, related to gastric cancer. The metadata
collected in these cities, including temperature, humidity, surface type and others may be used to better
design public transportation systems and hospitals, helping to control the survival and spread of
contagious agents. The protocols validated in the project have been used during the current COVID-19
pandemics, revealing the distribution of SARS-CoV-2 in different cities and providing the basis for a global
genomic surveillance.

Keywords: microbiota, sars-cov-2, Helicobacter pylori

Supported by: FAPESP (2021/05316-2), Fundagéo Araucaria (17.921.164-5), Metasub consortium
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SP-11.04 - Microbial Potlatch: The advantage of leakage of essential metabolites and resultant
symbiosis of diverse species

Jumpei Yamagishi ', Nen Saito?3, Kunihiko Kaneko!:3

Department of Basic Science, The University of Tokyo (Japan), 2Exploratory Research Center on Life
and Living Systems, National Institutes of Natural Sciences (Japan), SUniversal Biology Institute, The
University of Tokyo (Japan)

How can diverse species or strains coexist in microbial communities? Besides the fittest strain under
isolation conditions, a variety of strains or species coexist even when limited by a single resource. It has
been argued that metabolite secretion creates new niches and facilitates such diversity. Nonetheless, it
is still a controversial topic why cells secrete even essential metabolites so often; in fact, even under
isolation conditions, microbial cells secrete various metabolites, including those essential for their growth.
To reveal a possible origin of metabolite secretion and microbial symbiosis, we analytically and
numerically investigated mathematical models that incorporate multilevel dynamics at the intercellular
(population) and intracellular (metabolic) levels. First, we demonstrate that leaking essential metabolites
can be advantageous. If the intracellular chemical reactions include multibody reactions like catalytic
reactions, this advantageous leakage of essential metabolites is possible and indeed typical for most
metabolic networks via ‘flux control’ and ‘growth-dilution’ mechanisms; the later is a result of the balance
between synthesis and growth-induced dilution with autocatalytic reactions. Counterintuitively, the
mechanisms can work even when the supplied resource is scarce. Next, when such cells are crowded,
the presence of another cell species, which consumes the leaked chemicals is beneficial for both cell
species, so that their coexistence enhances the growth of both. The latter part of the paper is devoted to
the analysis of such an unusual form of symbiosis: ‘consumer’ cell species benefit from the uptake of
metabolites secreted by ‘leaker’ cell species, and such consumption reduces the concentration of
metabolites accumulated in the environment; this environmental change enables further secretion from
the leaker cell species. This situation leads to resilient coexistence of diverse cell species, as supported
by extensive simulations. A new look at the diversity in a microbial ecosystem is thus presented.
Keywords: ecology, metabolite, secretion
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SP-11.05 - Molecular mechanisms underlying the role of the centriolar CEP164-TTBK2 complex in
human ciliopathies

Ivan Rosa e Silva 21, Lucia Bin63, Chris M. Johnson?, Trevor J. Rutherford?, David Neuhaus?, Antonina
Andreeva?, Luka$ Cajanek3, Mark van Breugel'2

1School of Biological and Chemical Sciences, Queen Mary University of London (London, United
Kingdom), 2Laboratory of Molecular Biology, Medical Research Council (Cambridge, United Kingdom),
3Department of Histology and Embryology, Masaryk University (Brno, Czech Republic)

Cilia formation is essential for human life. One of the earliest events in the ciliogenesis program is the
recruitment of tau-tubulin kinase 2 (TTBK2) by the centriole distal appendage component CEP164. Due
to the lack of high-resolution structural information on this complex, it is unclear how it is affected in human
ciliopathies such as nephronophthisis. Furthermore, it is poorly understood if binding to CEP164
influences TTBK2 activities. OBJECTIVES In this study, we aimed at investigating the structure and
function of the human CEP164-TTBK2 complex in health and disease. MATERIALS AND METHODS:
We present a detailed structural analysis by X-ray crystallography and NMR of the CEP164-TTBK2
complex. We further dissect the importance of individual residues in the TTBK2 binding domain for
CEP164 by mutating individual residues. DISCUSSION AND RESULTS: We show that the CEP164 N-
terminal region (amino acid residues 1-104) contains a canonical WW-domain inserted into an a-helical
bundle. The N-terminal region of CEP164 preceding the WW-domain is partly unstructured and highly
flexible. We demonstrate that the CEP164 WW-domain binds to the TTBK2 C-terminal proline-rich region
(amino acid residues 1074-1085) and that this interaction is significantly reduced for the CEP164 Q11P
ciliopathic mutant. We further demonstrate that CEP164 R93W ciliopathic mutation located at the a-helical
bundle destabilizes the CEP164 N-terminal domain negatively affecting its interaction with TTBK2. We
also show that both CEP164 Q11P and R93W mutants fail to rescue ciliogenesis in RPE-1 cells.
Moreover, we provide novel insights into how binding to CEP164 is coordinated with TTBK2 activities. We
demonstrate that CEP164 binding inhibits EB1 engagement by TTBK2 but does not stimulate TTBK2
autophosphorylation. CONCLUSION: Together, our data deepen our understanding of a crucial step in
cilia formation and will inform future studies aimed at restoring CEP164 functionality in a debilitating
human ciliopathy.

Keywords: Centriole, Cilia, Ciliopathy

Supported by: UKVI, MRC
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SP-12 - Molecular and Cell Imaging

SP-12.01 - Far-field fluorescence nanoscopy with sub-10 nm resolution

Fernando D. Stefani *

'Centro de Investigaciones en Bionanociencias (CIBION), Consejo Nacional de Investigaciones
Cientificas y Técnicas (, Argentina), 2Departamento de Fisica, Facultad de Ciencias Exactas y Naturales,
Universidad de Buenos Aires (, Argentina)

Far-field fluorescence nanoscopy is a family of methods that has revolutionized biological imaging by
providing sub-diffraction spatial resolution while keeping the low invasiveness of visible light interrogation.
Making use of on-off switching of molecular emission, these methods break any fundamental limitation to
the achievable spatial resolution. In practice, however, the resolution is limited by the total number of
excitation-emission or on-off cycles that a molecule can perform or withstand. Under biological conditions,
the lateral resolution is typically limited to about 20 — 50 nm. Axial resolution is typically worse, in the
range of 60 — 120 nm. Resolving supramolecular protein structures, as well as the spatial organization of
protein-protein interactions requires another push to the resolution to get into sub-10 nm regime, which is
the typical size of structural proteins and complexes. Here, three recent methodological advances from
our lab will be presented that enable biological imaging with sub-10 nm resolution. First, a new and simpler
implementation of MINFLUX1 will be described which provides sub-10 nm lateral resolution and gives
access to fluorescence excited state lifetime. Second, a successful combination of STED-FRET will be
shown, which is able to super-resolve biomolecular direct interactions. Finally, a TIRF nanoscopy method
will be presented which can be implemented on any wide-field single-molecule fluorescence microscope
and is able to deliver sub-10 nm axial resolution (2). (1) Balzarotti, F. et al. Science 355 (2017) 606-612.
(2) Szalai, A. M. bioRxiv 693994 (2019). doi:10.1101/693994

Keywords: Super-resolution, MINFLUX, FRET

SP-12.02 - Single cell physiological characterization in living tissue. Determination of cell fate
Enrico Gratton

Laboratory for Fluorescence Dynamics, Department of Biomedical Engineering, University of California
(Irvine, USA)

Optical super-resolution has been around for more than 10 years. Yet, superresolution is mainly applied
to produce stunning images at the 10-20 nanometer scale of the interior of cell. This kind of
superresolution imaging had limited applications to reveal the dynamics, motion and interactions of
molecules at the nanoscale, which is at the basis of life. In This talk we show work done in our lab to filling
this gap by developing enabling technologies that will open the potential of superresolution imaging to
dynamic at the microsecond-millisecond- temporal scale.

Keywords: Single cell , tissue, Optical super-resolution
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SP-12.03 - Alpha-catenin forms a cooperative and asymmetric catch bond with F-actin to regulate
cell junction fluidity

Marios Sergides'23, Claudia Arbore'?2, Lucia Gardini'#4, G. Bianchi'2, Anatolii V. Kashchuk!2, Irene
Pertici5, Pasquale Bianco®, Francesco Saverio Pavone'24, Marco Capitanio 12
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Cell adhesions dynamically tune their mechanical properties during tissue development and homeostasis.
Fluid connections required for cell mobility can switch to solid links to maintain the mechanical rigidity of
epithelial layers. Changes in the composition and clustering of adhesion molecules have been proposed
to modulate cell junction fluidity, but the underlying mechanisms are unclear. a-catenin has been shown
to play a fundamental role in different adhesion sites. At adherens cell-cell junctions (AJ), a-catenin
localizes in cadherin-catenin complexes, where it provides a mechanical link between a-catenin and the
actin cytoskeleton. However, its function is controversial owing to the low affinity between actin and the
a-B-catenin heterodimer. Outside AJ, a-catenin binds itself to form homodimers that connect the cell
membrane to the actin cytoskeleton to promote adhesion and migration, but its mechanosensitive
properties are inherently unknown. Here, using ultra-fast laser tweezers (Capitanio et al., Nature Methods,
2012) we show that a single mammalian a-catenin molecule displays very different force-bearing
properties depending on whether it is associated to a-catenin or not. We found that a single a-B-catenin
heterodimer slips along an actin filament in the direction of force, while a single a-catenin homodimer
forms a strong asymmetric catch-bond with actin, in which the bond lifetime increases, and the protein
unfolds with force directed toward the F-actin pointed end. Importantly, assemblies of multiple a-3-catenin
heterodimers show asymmetric force-bearing and unfolding properties similar to the a-catenin
homodimer. Our results indicate that, outside AJ, single a-catenin homodimers act as a mechanical link
with the actin cytoskeleton that resists force efficiently. Nonetheless, inside AJ, a-catenin’s capability to
hold cell-cell connections under physiological loads critically depends on the recruitment of multiple (5-
10) complexes. Our data support a molecular model in which a-catenin clustering and intercellular tension
engage a fluid-to-solid phase transition at the membrane-cytoskeleton interface.

Keywords: optical tweezers, alpha-catenin, adherens junctions, single molecule biophysics
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SP-12-04 - Advanced fluorescence microscopy techniques to study the interaction of amphiphilic
peptides with model membranes

Sara Anselmo !, Giuseppe Sancataldo’, Vito Fodera?, Valeria Vetri'

Physic and Chemistry, University of Palermo (ltaly), 2Department of Pharmacy, University of
Copenhagen (Danimarc)

The interest on the detailed analysis on peptide-membrane interaction is multifold in applied sciences as
it underlies both functional and pathogenic phenomena. Peculiar properties of membranes and peptide
structural details, together with environmental conditions, may select different events at the membrane
interface, which drive the fate of the peptide-membrane system. Due to the complexity of these highly
dynamic and spatially heterogeneous processes, a mechanistic description of these phenomena is still
far from being achieved. Here we use an experimental approach based on the combination of
spectroscopy and fluorescence microscopy methods to characterize the interactions of the multifunctional
amphiphilic peptide Transportan 10 (TP10) with model membranes. Our approach, based on the use of
suitable fluorescence reporters, exploits the advantages of phasor plot analysis of Fluorescence Lifetime
Imaging (FLIM) measurements to highlight the molecular details of membrane modifications in terms of
rigidity and hydration simultaneously to the ability to distinguish whether the peptide is adsorbed or
inserted in the membrane with high spatial resolution. Our results show that while TP10 does not interacts
with the POPC:POPG membranes enriched with cholesterol, it interacts with cholesterol-free ones and in
a concentration dependent way. TP10 is absorbed or inserted in the membrane inducing pores formation
but not however affecting the membrane morphology at the micronscale. By means of the use of Laurdan
and di-4-ANEPPDHQ, fluorescent dyes, that sense physico-chemical aspects of the membranes at
different length scales, we analyze what happens at molecular scale at different depth of phospholipid
bilayers. Results indicate how the complementary use of multiple molecular reporters and FLIM analysis,
by means of phasor approach, highlight diverging aspects of such complex phenomenon as peptide-
membrane interaction allowing the possibility of following dynamic events in real time without sample
manipulation. Keywords: Phasor approach, membrane hydration, antimicrobial peptides

SP-12-05 - Study of SARS-CoV-2 morphogenesis and interaction with the cell by transmission
and high resolution scanning electron microscopy
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Universidade Federal do Rio de Janeiro (RJ, Brasil), 2Nucleo Multidisciplinar de Pesquisa em Biologia
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SARS-CoV-2 is a single strand RNA virus, belonging to the betacoronavirus genus, within the Coronaviridae family.
This pathogen, transmitted mainly through droplets and aerosol, is responsible for the COVID-19. As occur to many
of the positive sensed RNA viruses, its cellular cycle involves a robust membranar rearrangement in the cytosol of
the infected cells. This structure delimits and protects the locus of replication and morphogenesis of SARS-CoV-2.
In the present study, we approached the main steps of SARS-CoV-2 morphogenesis and interaction with the cell
by transmission and high resolution scanning electron microscopy (HR-SEM). The sites of viral replication, and
assembly were documented in Vero cells at 24, 48 and 72 hours post-infection by using both electron microscopy
modes. In addition, the interactions of this virus with the cell surface, as well as the viral factory and the details of
its main components, were also investigated with the aim of HR-SEM, after the removal of infected cells plasma
membrane. This allowed the visualization of unprecedented features of the interactions between this virus and the
cell, such as the so-called “virus surfing”, which enables a relatively safe cell-to-cell viral propagation in the tissue.
On the other hand, the electron-tomography of these samples showed, for the first time, the presence of SARS-
CoV-2 particles in the space between the inner and the outer nuclear envelope. The data obtained in this work
contribute to the knowledge of the route of SARS-CoV-2 within the infected cell and the cell biology of their
interactions. Keywords: SARS-CoV-2, Electron Microscopy, Morphogenesis Supported by: FAPERJ and FINEP
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SP-13. lonic channels and membrane transporters

SP-13.01 - Sensing voltage and opening of ion channels
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of Valparaiso (Valparaiso, Chile)

The nerve impulse (action potential) generation depends on voltage-dependent sodium channels that
must open before voltage-dependent potassium channels. We will review structure-function relation of
the voltage sensors that give voltage dependence of the ion channels. The voltage sensors have intrinsic
charges in the channel protein which move in the cell membrane electric field and generate gating
currents. Experiments with voltage clamp and site-directed fluorescence describe molecular details of the
voltage sensor operation indicating the paths followed by the charged arginine residues within the protein
core. A detailed study of the residues in the core show that the nature of the side chains determine that
Na channels are faster than K channels. The canonical coupling of the voltage sensor to the conduction
pore is via the linker between transmembrane segments S3 and S4. We will describe that the proximity
of the S4 segment of the voltage sensor and the S5 segment of the pore region makes another
(noncanonical) coupling pathway. The molecular basis of this pathway will be described.

Keywords: Nerve impulse, voltage-dependent channels, gating currents
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SP-13.02 - Structural mechanism of heat-induced opening of a temperature-sensitive TRP channel
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Numerous physiological functions rely on distinguishing temperature by temperature-sensitive transient
receptor potential channels (thermo-TRPs). While thermo-TRP function has been studied extensively,
structural determination of their heat- and cold-activated states has remained a challenge. Here, we
present cryo-EM structures of the nanodisc-reconstituted wild-type mouse TRPV3 in three distinct
conformations: closed, heat-activated sensitized and open states. The heat-induced transformations of
TRPV3 are accompanied by changes in the secondary structure of the S2-S3 linker, N- and C-termini and
represent a conformational wave that links these parts of the protein to a lipid occupying the vanilloid
binding site. State-dependent differences in the behavior of bound lipids suggest their active role in
thermo-TRP temperature-dependent gating. Our structural data supported by physiological recordings
and molecular dynamics simulations provide an insight for understanding the molecular mechanism of
temperature sensing.

Keywords: TRP channels, cryo-EM, temperature sensitivity
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Glutamate is the most abundant excitatory neurotransmitter in the central nervous system, therefore its
precise control is vital for maintaining normal brain function and preventing excitotoxicity. Removal of
extracellular glutamate is achieved by plasma membrane-bound transporters, which couple glutamate
transport to sodium, potassium and pH gradients using an elevator mechanism. Glutamate transporters,
known as Excitatory Amino Acid Transporters (EAATS), also conduct chloride ions via a channel-like
process that is thermodynamically uncoupled from transport. However, the molecular mechanisms that
allow these dual-function transporters to carry out two seemingly contradictory roles are unknown. | will
describe the cryo-electron microscopy structure of a glutamate transporter homologue in an open-channel
state, revealing an aqueous cavity that is formed during the transport cycle. Using functional studies and
molecular dynamics simulations, we show that this cavity is an aqueous-accessible chloride permeation
pathway gated by two hydrophobic regions and is conserved across mammalian and archaeal glutamate
transporters. Our findings provide insight into the mechanism by which glutamate transporters support
their dual functions and add a crucial piece of information to aid mapping of the complete transport cycle
shared by the SLC1A transporter family. Furthermore, this work assists in understanding the functional
roles the chloride channel plays, notably, in maintaining cell excitability and osmotic balance and provides
a framework for the rational development of therapeutics that can differentially modulate substrate
transport or channel properties for the treatment of neurological disorders caused by EAAT dysfunction
such as Episodic Ataxia. Keywords: Glutamate transporter, cryo-EM, channels
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Fast synaptic communication requires receptors that respond to the presence of neurotransmitter by
opening an ion channel across the post-synaptic membrane. The muscle-type nicotinic acetylcholine
receptor from the electric fish, Torpedo, is the prototypic ligand-gated ion channel, yet the structural
changes underlying channel activation remain undefined. Here we have used cryo-EM to solve apo and
agonist-bound structures of the Torpedo nicotinic receptor embedded in a lipid nanodisc. Using both a
direct biochemical assay to define the conformational landscape and molecular dynamics simulations to
assay flux through the pore, we correlate structures with functional states and for the first time elucidate
the motions that lead to pore activation of a heteromeric nicotinic receptor. We highlight an
underappreciated role for the complementary subunit in channel gating, establish the structural basis for
the differential agonist affinities of a/& versus a [y sites and explain why nicotine is less potent at muscle
nicotinic receptors. We also identify numerous lipid binding sites at the periphery of the nAChR that could
underlie the exquisite sensitivity of this pentameric ligand-gated ion channel to lipids.

Keywords: nicotinic acetylcholine receptor, ligand-induced conformational transition, cryo-electron
microscopy
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SP-14.01 - Time-resolved cryo-EM visualizes the structural dynamics of translation

Andrei Korostelev ', Anna Loveland', Gabriel Demo'2, Christine Carbone!
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Accurate protein synthesis (translation) relies on translation factors that rectify ribosome fluctuations into
a unidirectional process. Understanding this process requires structural characterization of the ribosome
and translation-factor dynamics. Recent developments in single-particle cryo-EM enable near-atomic
resolution of numerous structures sampled in heterogeneous complexes (ensembles). Ensemble and
time-resolved cryo-EM have now revealed ribosome transitions during mRNA decoding and translocation.
This presentation focuses on how elongation factors EF-Tu and EF-G help achieve high accuracy and
efficiency of translation.

Keywords: structural dynamics, translation, ribosome

SP-14.02 - Theory of Protein Phase Separation in Biomolecular Condensates
Hue Sun CHAN 1
Biochemistry, Faculty of Medicine, University of Toronto (Ontario, Canada)

Compartmentalization at the cellular and sub-cellular levels is essential for biological functions. Organelles
bound by lipid membrane, e.g., mitochondria and nuclei, serve this purpose. Compartments can also be
non-membrane-bound. These include stress granules, germ granules, nucleoli, and many others. These
bodies possess physical properties similar to those of mesoscopic liquid droplets. Referred to collectively
as “biomolecular condensates”, their formation is underpinned largely by liquid-liquid phase separation
(LLPS) of intrinsically disordered proteins (IDPs), intrinsically disordered regions (IDRs) of proteins, and
nucleic acids. Behaviors of biomolecular condensates are fundamentally governed by the information
encoded in the sequences of proteins and nucleic acids involved. We aim to gain basic physical
understanding of this fascinating phenomenon. Accordingly, we developed analytical theories---including
Flory-Huggins formulations, random phase approximation, Kuhn-length renormalization, and field theory
simulation---as well as coarse-grained explicit-chain simulation models for sequence-specific LLPS of
IDPs/IDRs. Our theoretical predictions rationalize experimental data, including those of an IDR of the
DEAD-box helicase Ddx4, and elucidate the effects of net charge, sequence charge pattern, m-related
aromatic interactions, pH, salt, and osmolyte on biomolecular LLPS. Our results point further to a “fuzzy”
mode of molecular recognition by charge pattern matching, which should afford physical insights into how
different IDP species may be miscible or demix upon LLPS to achieve biologically functional
compartmentalization and sub-compartmentalization. We have also taken a first step toward rationalizing
the temperature and pressure dependence of LLPS by considering empirical and atomic models of
solvent-mediated hydrophobic interactions. Biological and biomedical ramifications of our findings are
discussed, including how the experimentally measured pressure sensitivity of an in vitro model of
postsynaptic densities might provide novel insights into the biophysical basis of pressure-related
neurological disorders in terrestrial vertebrates.

Keywords: biomolecular condensates, membrane-less organelles, phase separation
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DNA is a flexible and structurally polymorphic polymer whose overall equilibrium geometry strongly
depends on its sequence, the solvent environment, and the presence of ligands. Conformational changes
in DNA are mediated by a complex choreography of backbone and base rearrangements. Such static and
dynamic structural heterogeneities lead to local and global changes in the helix geometry impacting the
ability of the DNA to recognize ligands, and consequently on its functionality. The study of the sequence-
dependent mechanical properties of DNA started 40 years ago, after the first X-ray structure of a B-DNA
crystal was determined. Since then, several works focused on learning about DNA flexibility by analyzing
experimental structures deposited in public databases. In 2001, research groups of theoreticians and
some experimentalists from all over the world decided to join efforts creating the Ascona B-DNA
Consortium, with the goal of systematically describe the structural and dynamical properties of B-DNA
under physiological conditions using atomistic Molecular Dynamics simulations. During the last 20 years,
we characterized the sequence-dependent choreography of backbone and base movements modulating
the non-Gaussian or anharmonic effects manifested in the higher moments of the dynamics of the duplex
when sampling the equilibrium distribution. Contrary to prior assumptions, such anharmonic deformations
are not rare in DNA and can play a significant role in determining DNA conformation within complexes.
Polymorphisms in helical geometries are particularly prevalent for certain tetranucleotide sequence
contexts and are always coupled to a complex network of coordinated changes in the backbone. The
analysis of our simulations, which contain instances of all tetranucleotide sequences, allowed us to extend
Calladine-Dickerson rules used for decades to interpret the average geometry of DNA, leading to a set
of rules with quantitative predictive power that encompass nonlocal sequence-dependence and
anharmonic fluctuations.

Keywords: DNA structure, Flexibility, Conformational space
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SP-14.04 - Diffusion of proteins along biopolymers: from biophysics to function
Yaakov (Koby) Levy 1
Department of Chemical and structural biology, Weizmann Institute of Science (Rehovot, Israel)

Proteins, which are at the heart of many biological processes, are involved in a variety of self-assembly
processes that are controlled by various chemical and physical interactions. Quantifying the driving forces
that govern these processes and particularly the trade-offs between them is essential to obtaining a more
complete understanding of protein dynamics and function. In my lecture, | will discuss the molecular
determinants that govern linear diffusion of proteins along DNA or along microtubules. These and other
cellular processes, such as protein folding, are subject to conflicting forces some of which are regulated
by post-translational modifications. Understanding the trade-offs between the stability, affinity and mobility
is not only essential to decipher transport processes in the cell but also for formulating concepts for their
engineering. | will discuss the power of computational models in formulating fundamental biomolecular
concepts and in predicting novel principles of cellular function or for its optimization.

Keywords: Diffusion coefficient, Intrinsically disordered proteins, Coarse-grained models, electrostatics
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Intrinsically disordered proteins (IDPs) are proteins that lack rigid 3D structure. Instead, IDPs exist as
conformational ensembles that are highly malleable, facilitating their interactions with multiple partners.
These interactions are “wired” to form scale-free protein interaction networks (PINs) that represent the
main conduit of information flow in the cell. Because IDPs are extremely malleable, they typically occupy
hub positions in cellular PINs. Furthermore, their conformational dynamics and propensity for post-
translational modifications, contributes to ‘conformational’ noise which is distinct from the well-recognized
transcriptional noise. Therefore, upregulation of IDPs in response to a specific input such as stress,
contributes to increased noise and hence, an increase in stochastic, ‘promiscuous’ interactions. These
interactions lead to activation of latent pathways or can induce ‘rewiring’ of the PIN to yield an optimal
output underscoring the critical role of IDPs in regulating information flow. We have used PAGE4, a highly
intrinsically disordered stress-response protein as a paradigm. Employing a variety of biochemical,
biophysical, and computational techniques as well as mathematical modeling, we have elucidated the role
of PAGE4 in phenotypic switching of prostate cancer cells at a systems level. These cumulative studies
over the past decade, provide a conceptual framework to better understand how IDP conformational
dynamics and conformational noise might facilitate cellular decision making.

Keywords: Protein conformational dynamics, Intrinsically disordered proteins, phenotypic switching
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Dynamic spatiotemporal distribution of biomolecules that share a biochemical path within cells takes place
through liquid-liquid phase separation (LLPS) driven biomolecular condensates. “Viral factories” are
liquid-like structures within the cytosol of infected cells and sites for transcription and replication. The
respiratory syncytial virus (RSV) is a member of the mononegavirales order which include several serious
pathogens. The replication complexes of these viruses consist of an RNA polymerase, L, the
nucleoprotein N, which wraps the viral genome, and a phosphoprotein, P. The RSV P tetramer has N-
terminal disordered and C-terminal molten globule-like (MG) domains, and we hypothesize is the driver
of LLPS in viral factories. Indeed, purified P undergoes homotypic LLPS with a thermal transition
superimposable with the folding of the MG domain, suggesting that stable MG structure is required for
LLPS. Moreover, solvent stabilization of the a-helical content within the MG domain potentiates demixing.
Heterotypic LLPS is triggered when P and N are mixed at much lower concentrations, consistent with the
biology. Co-transfection of P and N yields liquid granules as judged by FRAP experiments, where the C-
term MG domain is absolutely required. Live fluorescence microscopy show minimum granules acting as
condensation nuclei that gradually coalesce to yield large granules within the cell. Finally, time course of
infection experiments show small granular nuclei which grow in size to render large viral factory granules
observed for RSV and other mononegavirales. The N-P proteins are the minimal components for LLPS
granules, modeling the assembly of viral factories, which we can recapitulate in the tube from the pure
components. Weak MG-like structure must be present for the LLPS to take place in vitro and in cell,
providing physicochemical grounds for phase separation behind viral a replication factory.

Keywords: virus replication, phase separation, molten globule
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SP-16.03 - In Vivo Effects in Alzheimer's and Parkinson’s Diseases: A Computational
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Intrinsically disordered proteins amyloid-B and a-synuclein are at the center of Alzheimer's and
Parkinson’s diseases. The main challenge in biophysics and biochemistry is the understanding of the
fundamental principles governing intrinsically disordered protein misfolding and aggregation, which
represent complex conditions and sensitive processes and these pro-cesses operate at various length
and time-scales. Amyloid-f and a-synuclein misfolding and aggregation processes produce products
ranging from dimers to fibrils. Aggregations of amyloid-B and/or a-synuclein have been studied mostly in
the test tube where the conditions were far from physiological. Therefore, there is an urgent need to
extend these studies to in vivo conditions where the formation of amyloid-$ and a-synuclein is affected by
numerous biochemical reactions. Such interac-tions need to be understood in detail to develop
therapeutics because millions of people worldwide suffer from neurodegen-erative diseases. Here, we
describe recent advances in research on amyloid-f and a-synuclein formation from a physio-chemical
perspective, focusing on the physiological factors that influence amyloid-B and a-synuclein aggregation
processes in Alzheimer's and Parkinson's diseases, respectively. A detailed emphasis is provided for
computational biophysics studies that help us to understand the in vivo effects on amyloid-B and a-
synuclein.

Keywords: In vivo effects, Alzheimer's, Parkinson's
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It is accepted the formation of one of the best-studied membrane-less organelles, PML-bodies is caused
by oxidative dimerization of PML isoforms due to the formation of disulfide bonds between monomers of
this protein initiates the formation of an insoluble “aggregate” to which, due to SUMO/SIM interactions,
client proteins are recruited. Such views formed a certain "canon" due to the exceptional biological
significance of PML-bodies for many cellular processes in health and disease, the study of these
compartments began long before the emergence of fundamentally new ideas about the role of weak
intermolecular nonspecific interactions and phase transitions of the liquid-liquid type in the formation of
membrane-less organelles. However, oxidative dimerization of PML requires a high concentration of PML
molecules and enzymes that catalyze the formation of disulfide bonds “in the right place at the right time”.
Accordingly, for the de novo formation of PML bodies, PML pre-condensation is required. In our opinion,
this can occur as a result of liquid-liquid phase separation of PML isoforms, which appears due to multiple
weak nonspecific interactions of intrinsically disordered regions of PML isoforms. We found a population
of “small” PML bodies of spherical topology with high exchange dynamics of PML isoforms with
nucleoplasm and a low proportion of immobilized proteins, which suggests their liquid state unrelated to
the multivalent SUM/SIM interactions. Such structures can act as “seeds” or “embryos” of functionally
active PML bodies, providing the necessary concentration of PML isoforms to attract client proteins and,
in particular, enzymes that provide SUMOylation of PML molecules, as well as, possibly, the formation of
intermolecular disulfide bonds between PML monomers. FRAP analysis of larger bodies with toroidal
topology showed the existence of the insoluble scaffold in the structure of such organelles. Taken
together, our data create the prerequisites for revising the currently accepted model of PML body
biogenesis, according to which the formation of PML bodies is initiated by the oligomerization of PML
isoforms that form an insoluble scaffold, to which, due to polyvalent, primarily SUMO/SIM interactions,
client proteins are attracted, thereby forming a dynamic layer that exchanges its content with the
environment. *Author to whom correspondence should be addressed alexfonin@incras.ru; Tel.: +7 812
2971957; Fax: +7 812 2970341. Keywords: membrane, PML-bodies, organelles
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G protein-coupled receptors (GPCRs) are cellular nanomachines that allow the transfer of information
from the cellular exterior to inside the cell. The biomedical relevance of GPCRs stems from the fact that
GPCRs represent ~40% of current drug targets across all clinical areas. The focus of our work is to
understand the role of membrane cholesterol in GPCR, oligomerization and endocytosis with implications
in health and disease. The GPCR of choice is the serotonin-1A receptor, an important neurotransmitter
receptor implicated in the generation and modulation of cognitive, behavioral and developmental
functions, and an important drug target. We previously demonstrated cholesterol-dependent
oligomerization of the serotonin1A receptor utilizing photobleaching image correlation spectroscopy
(pbICS). I will discuss how the difference in dimer forming propensity with membrane cholesterol, which
is developmentally regulated, has potential implications in drug development. We recently showed that
upon chronic cholesterol depletion by statin, the endocytic route and intracellular trafficking of the
serotonin-1A receptor exhibits a switch, from clathrin- to caveolin-mediated endocytosis. In addition, while
the receptor is recycled back to the plasma membrane in normal condition, it gets degraded in the
lysosome in statin treated condition. To the best of our knowledge, our results constitute one of the first
reports on the role of membrane cholesterol in GPCR endocytosis and trafficking. From a translational
angle, our results could be useful in developing novel therapeutic interventions that could tap into the
modulatory role of membrane cholesterol in GPCR endocytosis. For example, our results could provide
novel insight on the underlying mechanistic basis of recently reported improved antidepressant activity of
antidepressant drugs in combination with statins. Taken together, insights from our results could be useful
in developing novel therapeutic interventions that could tap into the modulatory role of membrane
cholesterol in GPCR oligomerization and endocytosis.

Keywords: Cholesterol, GPCR endocytosis, GPCR oligomerization
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Resistance continues to undermine the efficacy of front-line drugs used in the treatment of malaria and
neglected tropical diseases. The need for new therapies is being approached with cell based and targeted
inhibitor screens, with enzymes of post- translational modification systems presenting appealing targets.
Here, collaborative studies underpinning the investigation of N-myristoyltransferases (NMTs) will be
described. NMT catalyses the co-translational transfer of a C14 fatty acid from myristoyl-CoA onto the N-
terminal glycine residue of a significant subset of proteins in eukaryotic cells. This covalent modification
influences the interactions of the substrate proteins with lipids and partner proteins. Structure-guided
development of new lead compounds emerging from high throughput screening campaigns targeting
Plasmodium and kinetoplastid NMTs has led to the discovery of potent inhibitors which have been used
(i) to gain insights into the role of protein myristoylation in these parasites, and (ii) to validate NMT as a
drug target [1,2]. As part of these studies, compounds were tested against human NMT leading to their
repurposing as inhibitors of capsid assembly in picornaviruses, a process that relies on myristoylation of
the viral polyprotein by the host cell [3]. These inhibitors block the replication of the multiple strains of the
common cold virus protecting cells from virus-induced killing. References: [1] Wright, M. H. et al.
Validation of N-myristoyltransferase as an antimalarial drug target using an integrated chemical biology
approach. Nat. Chem. 6, 112-121 (2014). [2] Brannigan, J. A. et al. Diverse modes of binding in structures
of Leishmania major N- myristoyltransferase with selective inhibitors. IUCrJ 1, 250-260 (2014). [3]
Mousnier, A., et al., Fragment-derived inhibitors of human N-myristoyltransferase block virus capsid
assembly and replication of the common cold virus. Nat. Chem. 10, 599-606 (2018). Keywords: N-
myristoyltransferase, NTD, inhibitor discovery.Supported by: This work was funded by MRC and The
Wellcome Trust
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Introduction and objectives: Water scarcity affects the majority of the global population. Significantly
improved membranes for water desalinization and purification are required to soften its impact. In the
ideal case, these membranes contain selective water channels and reject all other solutes and solvents.
Plasma membrane channels may reveal the design principles for synthetic water channels. While size
exclusion and the lack of surrogates for the waters of ion hydration are important for water selectivity,
water confinement may reduce the transport rate. Since the macroscopic laws of hydrodynamics do not
apply [1], we were looking for the major determinants of water transport through pores so narrow that the
water molecules cannot overtake each other. Materials and methods: Using scanning electrochemical
microscopy, light scattering, fluorescence correlation spectroscopy, and microaspiration of giant vesicles
[2], we observed rate differences that are several orders of magnitude in size for water transport through
various narrow pores. Results and conclusion: The unitary water permeability, pf of water channel proteins
(aquaporins, AQPs), potassium channels (KcsA), and antibiotics (gramicidin-A derivatives) increases
exponentially with a decreasing number, NH, of hydrogen bond donating or accepting residues in the
channel wall [3]. The Gibbs activation energy for water transport commonly agrees well with the variance
in NH and pf [4] - contrasting examples from recently reported synthetic channels notwithstanding. [1]
Horner and Pohl, Faraday Discuss. 2018, 209, 9-33. [2] Boytsov et al., Biotechnology Journal 2020, 15,
1900450. [3] Horner et al., Science Advances 2015, 1, €1400083. [4] Horner and Pohl, Science 2018,
359. Keywords: single-file transport, aquaporins, lipid bilayers. Supported by: Austrian Science Fund
(FWF, grant number TAI181)
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Decades of research have revealed the crucial role played by pulmonary surfactant, a lipid-protein
complex synthetized and secreted by the respiratory epithelium of the mammalian lung, to stabilize the
large surface exposed to gas exchange and thus minimizing the work of breathing. Surfactant forms
multilayered lipid-based interfacial films at the air-liquid interface of alveoli, reducing surface tension,
particularly at the end of expiration, to very low values in a mechanically stable manner. Lack or alteration
of these surfactant films is associated with severe respiratory pathologies, many of them still unresolved.
The talk will review biophysical setups designed to mimic interfacial breathing mechanics under
physiologically meaningful conditions. These models have been used to design clinical surfactant
preparations that are now being used to replace natural surfactant in preterm babies born before their
lungs have matured. Other models have been designed to challenge lung surfactant preparations in
similar ways to how surfactant is inactivated as a consequence of lung injury. Surfactant impairment as a
consequence of lung injury associated to inflammation and acute respiratory distress (ARDS), including
that associated to COVID-19, is a major pathogenic factor. Surfactant replacement is starting to be applied
in these patients once new therapeutic materials with enhanced resistance to inactivation are being
developed using these biophysical models that mimic the demanding conditions associated with lung
injury. Finally, other recent biophysical models have allowed revealing the intrinsic ability of pulmonary
surfactant to act as a drug delivery vehicle, which uses the air-liquid interface to promote rapid and efficient
diffusion of associated molecules and assemblies through the airways. Extensive research using these
interfacial breathing-like setups has fuelled the generation of our current molecular and biophysical
models on the crucial role played by pulmonary surfactant-associated proteins in forming and sustaining
the efficient surface active alveolar films.

Keywords: Air-liquid interface, lipid-protein interactions, surface tension
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SP-18. Autophagy: mechanisms and applications

SP-18.01 - Identification of E3 ligase functions in recognizing damaged lysosomes cleared by
autophagy

Maho Hamasaki 1, Hirofumi Teranishi', Keisuke Tabata', Tamotsu Yoshimori'

Department of Genetics, Graduate School of Medicine, Osaka University (2-1 Yamadaoka, Suita,
Osaka, 565-0871, JAPAN)

Lysophagy is one type of selective autophagy which engulfs damaged lysosomes by autophagosomes.
Lysosomes can be damaged by many factors, such as cholesterol, fatty acids, detergents, pathogens and
so on. Lysosomes hold digestive enzymes and leaving them in a damaged state is harmful to cells and
affects cell growth. Autophagy plays an important role to sequester them. How cells recognize the damage
is still unknown. Here, | will introduce the recent finding on the involvement of newly identified E3 in
recognition step of lysophagy.

Keywords: Autophagy, lysosomes, selective autophagy

SP-18.02 - Targeting autophagy in skeletal muscle diseases
Julio Cesar Batista Ferreira '
"Instituto de Ciéncias Biomédicas, Universidade de Sao Paulo (S&o Paulo, Brasil)

Increased proteolytic activity has been widely associated with skeletal muscle atrophy. However, elevated
proteolysis is also critical for the maintenance of cellular homeostasis by disposing of cytotoxic proteins
and non-functioning organelles. We recently demonstrated that exercise activates autophagy and re-
establishes proteostasis in cardiac diseases. Here, we will describe the impact of exercise on skeletal
muscle autophagy and proteostasis during skeletal muscle disuse.

Keywords: autophagy, muscle, proteostasis

SP-18.03 - Location, location, location: Autophagy proteins interact with organelles to modulate
lifespan.

Louis Lapierre 1

Department of Molecular Biology, Cell Biology and Biochemistry, Brown University (Providence, RI, USA)

The last decade of research solidified the importance of the process of autophagy in health, human
diseases and aging. Here, using the nematode C. elegans, we have identified key regulators of the
transcriptional regulation of autophagy and lysosomal genes. In long-lived animals, we found that
enhanced autophagy is accompanied by differential nucleo-cytoplasmic of proteins. Mapping out
subcellular protein enrichment revealed that certain autophagy proteins have unique roles in organelle
dynamics, which is key to maintain proteostasis and extend lifespan. Overall, we have found novel and
conserved functions for autophagy proteins that have impact on aging. Our studies provide new points of
entry to target autophagy and improve proteostasis in order to alleviate diseases of aging.

Keywords: Aging, autophagy, proteostasis, lifespan, longevity
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SP-18.04 - Autophagic pathways in neuronal physiology and pathology during ageing

Nektarios Tavernarakis ':2

'Institute of Molecular Biology and Biotechnology, Foundation for Research and Technology-Hellas
(Crete, Greece), 2Medical School, University of Crete (Crete, Greece)

Numerous gene mutations and treatments have been shown to extend the lifespan of diverse organisms
ranging from the unicellular Saccharomyces cerevisiae to primates. It is becoming increasingly apparent
that most such interventions ultimately interface with cellular stress response mechanisms, suggesting
that longevity is intimately related to the ability of the organism to effectively cope with both intrinsic and
extrinsic stress. Key determinants of this capacity are the molecular mechanisms that link ageing to main
stress response pathways. How each pathway contributes to modulate the ageing process is not fully
elucidated. Mitochondrial impairment is a major hallmark of several age-related neurodegenerative
pathologies, including Alzheimer’s disease. Accumulation of damaged mitochondria has been observed
in post-mortem brain of Alzheimer’s disease patients. Although disease-associated tau and amyloid  are
known to deregulate mitochondrial function, it remains elusive whether they also directly influence the
efficiency of mitophagy. Mitophagy is a selective type of autophagy mediating elimination of damaged
mitochondria, and the major degradation pathway, by which cells regulate mitochondrial number in
response to their metabolic state. However, little is known about the role of mitophagy in the pathogenesis
of Alzheimer's disease. To address this question, we developed an in vivo imaging system to monitor
mitophagy in neurons. We demonstrated that neuronal mitophagy is impaired in C. elegans models of
Alzheimer’s disease. Urolithin A- and nicotinamide mononucleotide-induced mitophagy ameliorates
several pathological features of Alzheimer’s disease, including cognitive defects. Mitophagy stimulation
restores memory impairment through PINK-1-, PDR-1 or DCT-1-dependent pathways. A better
understanding of the dynamics and reciprocal interplay between stress responses and ageing is critical
for the development of novel therapeutic strategies that exploit endogenous stress combat pathways
against age-associated pathologies. Our findings suggest that impaired removal of damaged
mitochondria is a pivotal event in Alzheimer’s disease pathogenesis highlighting mitophagy as a potential
therapeutic intervention.

Keywords: Ageing, Metabolism, Neurodegeneration
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SP-19. Membrane Simulation

SP-19.01 - Insights in lipid-protein interactions from computer simulations

Peter D. Tieleman 1, Besian | Sejdiu’, Valentina Corradi', Estefania Barreto-Ojeda’

Department of Biological Sciences and Centre for Molecular Simulation, University of Calgary (2500
University Dr. NW, Calgary AB T2N 1N4, Canada)

Lipid-protein interactions play an important direct role in the function of many membrane proteins. We
argue they are key players in membrane structure, modulate membrane proteins in more subtle ways
than direct binding, and are important for understanding the mechanism of classes of hydrophobic drugs.
In a direct comparison of a panel of membrane proteins from different families in the same complex lipid
mixture we found a unique lipid environment for every protein [1]. Extending this work, we found both
differences and similarities in the environment of GPCRs, dependent on which family they came from and
in some cases their conformation [2], with particular emphasis on the distribution of cholesterol. More
recently, we have been studying the effect of protein conformation on local membrane properties using
the ABC transporter P-gp as a model system. In more applied approaches, we determined how ceramides
modulate the hERG1 potassium channel [3] and how poly-unsaturated fatty acids may modulate the
properties of other potassium channels [4]. A new more sophisticated coarse grained forcefield (Martini
3) [5] and improved interactive visual exploration methods should enable further interesting applications
[6]. [1] Corradi et al. 2018. ACS Central Science 4, 709-717 [2] B.l. Sejdiu, D.P. Tieleman. 2020.
Biophysical Journal 118, 1887-1900 [3] W.E. Miranda et al. 2021. Nature Comm. 12, 1-10 [4] S. Yazi et
al. 2021. Journal of General Physiology1 53, €202012850 [5] P.C.T. Souza et al. 2021. Nature Methods
18, 382-388 [6] B.I. Sejdiu, D.P. Tieleman. 2021. Nucleic Acids Research 49, W544-W550

Keywords: lipid-protein interactions, molecular dynamics, membrane proteins

SP-19.02 - Nanocellulose-membrane contacts, insights from Molecular Dynamics simulations
Andrey A. Gurtovenko!, Mikko Kartunnen 123

'Institute of Macromolecular Compounds, Russian Academy of Sciences, Bolshoi Prospect V.O. (31, St.
Petersburg 199004, Russia), 2Department of Chemistry, The University of Western Ontario (1151
Richmond Street, London, Ontario N6A 3K7 , Canada), *Department of Physics & Astronomy, The
University of Western Ontario (1151 Richmond Street, London, Ontario N6A 5B7, Canada)

Cellulose is a versatile and abundant biopolymer. Due to being biocompatible and nontoxic it has found
its way to various applications in tissue engineering, bone wound dressing, to mention some. One the
practical aspects in such application is that all of them involve contact between tissues and the cellulose-
based material. Thus, controlling the strength of the contact is of utmost importance. We have used
molecular dynamics (MD) simulations to study membrane-nanocellulose interfaces, and the mechanisms
that control the binding strength [1-3]. This involves both substitution (acetylation) and different
membranes (model stratum corneum and phospholipids). The balance between hydrogen bonding of
different groups was found to have a major effect and in the case of stratum corneum, electrostatics and
the level of fatty acid protonation and ceramides turned out to be critical [3]. [1] Gurtovenko, A. A,
Mukhamadiarov, E. I.; Kostritskii, A. Y.; Karttunen, M. Phospholipid-Cellulose Interactions: Insight from
Atomistic Computer Simulations for Understanding the Impact of Cellulose-Based Materials on Plasma
Membranes. J. Phys. Chem. B 2018, 122, 9973-9981 [2] Gurtovenko, A. A.; Karttunen, M. Controlled On-
Off Switching of Tight-Binding Hydrogen Bonds between Model Cell Membranes and Acetylated Cellulose
Surfaces. Langmuir 2019, 35, 13753-13760 [3] Gurtovenko, A. A.; Karttunen, M. How to Control
Interactions of Cellulose-Based Biomaterials with Skin: The Role of Acidity in the Contact Area. Soft
Matter 2021, 17, 6507-6518

Keywords: Nanocellulose-membrane, Molecular Dynamics simulations, biopolymer
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SP-19.03 - Computational assays of bacterial cell envelopes: doing microbiology with computers
Syma Khalid 1, Conrado Pedebos’
Department of Biochemistry, University of Oxford (OX1 3QU, Oxford, UK)

Gram-negative bacteria are protected by a complex, tripartite cell envelope. This consists of two
membranes separated by the aqueous periplasmic space. All three regions are crowded with proteins
and the periplasm also contains a range of small molecules known collectively as osmolytes. The details
of molecular interactions within each region, but also across all three regions that lead to the correct
functioning of the cell envelope as a whole are largely still elusive. We are using atomistic level and more
coarse-grained models and molecular dynamics simulations to model the molecular interactions within
the two membrane and the periplasmic space of E. coli. Our results show that the crowded environments
give rise to many expected but also unexpected behaviors, some of which may have mechanistic impact
on e.g. movement of antibiotics through the periplasm. | will discuss the models, results and also some
challenges we face in system preparation and analysis as the complexity of the simulated systems
increases.

Keywords: bacterial, cell envelope, simulation

SP-19.04- SUAVE (Surface Assessment via Grid Evaluation) for Every Surface Curvature and Every
Cavity Shape

Denys Santos', Thereza A. Soares?

Programa de Pés-Graduag@o em Quimica, Universidade Federal de Pernambuco (PE,

Brazil), 2Departamento de Quimica, Universidade de S&o Paulo (SP, Brazil)

Curvature is an intrinsic feature of biological membranes underlying vital cellular processes such as
endocytosis, membrane fusion-fission, trafficking, and remodeling. The continuous expansion of the
spatiotemporal scales accessible to computational simulations nowadays makes possible quasi-atomistic
molecular dynamics simulations of these processes. In despite of that, computation of the shapes and
curvatures associated with the dynamics of biological membranes remains challenging. For this reason,
the effect of curvature is often neglected in the analysis of quantities essential for the accurate description
of membrane properties (e.g., area and volume per lipid, density profiles, membrane thickness). We have
previously proposed an algorithm for surface assessment via grid evaluation (SUAVE)1 that relies on the
application of a radial base function to interpolate points scattered across an interface of any shape and
able to analyze geometrical and physical properties of surfaces taking into account its structural
morphology. The SUAVE program can efficiently calculate the area and volume per molecule composing
an interface, membrane thickness, surface topology maps, density profiles, curvature order parameters,
Gaussian and Mean curvatures and even accessible volume in porous materials. We have now
implemented new functionalities in SUAVE that makes possible calculations of thermodynamic variables
and the evaluation of the energy underlying the curvature forming process in surfaces. These
functionalities are demonstrated through applications of SUAVE to lipid with different degrees of curvature
(membranes, vesicles, micelles). Furthermore, the new functionalities of SUAVE can also be used to
quantify volume-dependent properties for closed interfaces, which we showcase for porous materials with
complex inner cavity shapes. Th SUAVE software is an open source code which can be download from
https://www.biomatsite.net/software.

Keywords: Software Development, Gaussian and Mean curvatures, Soft Matter and Porous Materials
Supported by: FACEPE, CAPES, CNPq

65



IUPAB-SBBf-SBBq Program

SP-20. Systems Biologics: At the interfaces of engineered proteins, their cell surface receptors
and cellular molecular networks.

SP-20.01 - Systems Biologics: Large-Scale Engineering of Modulators of Protein Networks
Sachdev Sidhu 1

Department of Molecular Genetics, University of Toronto (160 College Street, Toronto, Ontario, Canada
M5S 3E1, sachdev.sidhu@utoronto.ca)

Over the past two decades, genomics technologies have revolutionized basic research and are also
having a significant impact on understanding, predicting and diagnosing disease. Over the same period,
the biologics revolution, lead by therapeutic antibodies, has greatly expanded our ability to target proteins
that drive cancer and other diseases. To date, however, the academic genomics revolution and the
industrial biologics revolutions have not been combined, so that the vast amounts of data generated by
genomics technology have not been effectively translated to drug development, which remains a slow,
case-by-case process. We established the Toronto Recombinant Antibody Centre (TRAC) to combine
large-scale systems biology approaches with the discovery and development of new antibody drugs. The
efficient pipeline of (1) basic research, connected to (2) translational science, and (3) commercialization,
constitutes a new model for research and drug development, which we have termed “Systems Biologics”.
Through this model, cutting-edge systems biology basic research can be seamlessly translated into
systems biologics: novel, multi-functional drugs and diagnostics that take advantage of the complexities
of human biology revealed by genomics data.

Keywords: Systems Biologics, genomics technologies, antibody drugs

SP-20.02 - Variation in GPCR signaling: Implications for drug discovery

Madan Babu 1

Department of Structural Biology, Center of Excellence for Data Driven Discovery St Jude Children’s
Research Hospital (TN, USA)

G protein-coupled receptors (GPCRs) participate in diverse physiological processes, ranging from
sensory responses such as vision, taste and smell to those regulating behavior, the immune and the
cardiac system among others. The ~800 human GPCRs sense diverse signaling molecules such as
hormones and neurotransmitters to allosterically activate the associated G proteins, which in turn regulate
diverse intracellular signaling pathways. In this manner, GPCRs regulate virtually every aspect of human
physiology. Not surprisingly, GPCRs are the targets of over one-third of all prescribed human drugs. In
this presentation, | will first discuss how one could leverage data from diverse species to infer selectivity
determinants of GPCR-G protein binding, which is critical to elicit the right intracellular response. | will
then discuss how one could utilize data on completely sequenced genomes of over 60,000 individuals
from the human population to gain insights into natural receptor variation, which can result in variable
drug response. Finally, | will present our recent work wherein by studying transcriptome data from over
30 different tissues in humans, one could begin to understand how alternative splicing creates diversity
in GPCR signaling components, which may contribute to tissue-specific differences in receptor signaling.
Such variations not only present challenges but also opportunities for drug development. | will conclude
by discussing how understanding variation at these different dimensions, i.e., across different species,
among different individuals of a species, and between tissues of a species, can provide a rich source of
new hypotheses with implications for personalized medicine, drug development and understanding basic
receptor biology.

Keywords: Drug Discovery, GPCR signaling, Data Science, Genetic Variation
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SP-20.03 - Biophysics of peptiplexes based on cell penetrating peptides
Emerson Rodrigo Da Silva ' 'Biophysics, Federal University of Sdo Paulo (S&o 67aulo, Brazil)

Cell-penetrating peptides (CPPs) are promising candidates for intracellular delivery of bioactive molecules,
with strong impact in future development of nanotherapeutics. When complexed with DNA, these species form
the so-called “peptiplexes”, non-covalent assemblies able to promote intracellular delivery of nucleic acids.
Despite their great potential in nanotherapeutics, detailed information on spatial organization of peptiplexes
and structure-activity relationships are still lacking in literature. Herein, we present results from recent
publications from our group approaching the structure of peptiplexes and their delivery capabilities [Soft Matter
(2016) 12:9158-9169, J. Phys. Chem. B (2019) 123:8861-8871, J. Mat. Chem. B (2020) DOI:
10.1039/C9TB02219H]. We aimed to provide information on the nanoscale structure of DNA/CPPs
peptiplexes. Archetypical CPPs including Penetratin, TAT-HIV and SIV40 nuclear localization sequences have
been investigated. Correlations with delivery capabilities have been determined through in vitro cell assays,
and our results unveil a close relationship between spatial organization and DNA delivery. The mesoscopic
structure has been unveiled through a range of biophysical techniques including small-angle scattering, X-ray
diffraction, electron microscopy and infrared nanospectroscopy assays. Cytotoxicity and delivery capacity
have been probed through MTT, flow cytometry and fluorescence microscopy assays. Our findings
demonstrate strong capacity of CPPs to condense DNA strands into highly compacted assemblies exhibiting
a rich polymorphism at the nanoscale. Importantly, organization into 8-sheet intermediates upon complexation
is regularly found in peptiplexes and seems to be an important step to translocate cell membranes. The spatial
distribution of the DNA load across the assemblies plays a paramount role for delivery efficiency. The
nanoscopic structure of non-covalent assemblies based on CPPs presents strong dependence on both amino
acid sequence and load characteristics. A close relationship between spatial organization and DNA intracell
delivery is found. Physicochemical parameters such as amphiphilicity, charge ratio and sequence pattern are
key steps for optimizing complexes intended for gene therapy. Keywords: Cell penetrating peptides, DNA,
peptiplexes

SP-20.04 - Changes of Cell Biochemical Network States Revealed in Protein Homomeric Complex
Dynamics

Stephen Michnick 1

Département de biochimie, Université de Montréal (Quebec, Canada)

The interplay of environment and genome on the traits of an organism are reflected in how variations in either
act on the biochemical networks that underlie all cellular processes. Current evidence suggests that predicting
how environmental or genome variation affect specific cellular processes is most accurately determined by
their effects on biochemical networks of the cell. It is impossible to measure, let alone predict, how entire
molecular networks function, but we can choose useful surrogates of the network to act as reporters, such as
protein interaction networks (PINs). We have developed general strategies to measure spatiotemporal
dynamics of PINs in living cells, using Protein-fragment Complementation Assays (PCA) (Tarassov, et al.
Science, 2008) to measure dynamics of PINs at whole proteome scales in response to environmental
perturbations and to map novel biochemical pathways and predict genes associated with human diseases
(MacDonald, et al., Nat. Chem. Biol., 2006; Messier et al. Cell, 2013; Tchenda, et al., Nat. Meth., 2014;
Stynem, et al. Cell, 2018). | will present a simple and global strategy to map out gene functions and target
pathways of drugs, toxins, or other small molecules based on “homomer dynamics” protein-fragment
complementation assays (hdPCA). hdPCA measures changes in self- association (homomerization) of over
3,500 yeast proteins in yeast grown under different conditions. hdPCA complements genetic interaction
measure-ments while eliminating the confounding effects of gene ablation. We demonstrate that hdPCA
accurately predicts the effects of two longevity and health span-affecting drugs, the immunosuppressant
rapamycin and the type 2 diabetes drug metformin, on cellular pathways. We also discovered an unsuspected
global cellular response to metformin that resembles iron deficiency and includes a change in protein-bound
iron levels. This discovery opens a new avenue to investigate molecular mechanisms for the prevention or
treatment of diabetes, cancers, and other chronic diseases of aging. Keywords: Protein Interaction Networks,
Network Propagation, predicting drug mechanisms
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SP-21. IUBMB Symposium: Science Education

SP-21.01 - Course-based undergraduate research experiences: what if the treatment is a CURE?
Erin L. Dolan 1
'Biochemistry & Molecular Biology, University of Georgia (Georgia, United States)

Introduction: Calls to improve undergraduate education of the next generation of scientists have
emphasized the importance of undergraduate research experiences. Historically, undergraduates have
engaged in research through internships that are mentored by faculty. This is problematic because the
number of internships is limited. Furthermore, the ways students access internships often exclude those
from backgrounds that remain underrepresented in the sciences, including students of color and students
who are first in their families to go to university. Course-based Undergraduate Research Experiences, or
CUREs, involve groups of students in addressing research problems or questions in the context of a class.
These integrated research and learning experiences have been proposed as more scalable, equitable,
and inclusive ways of involving undergraduates in research. Objectives: The objectives of this work were
to: - Define the features of CUREs that make them distinctive as learning experiences - Test the effects
of CUREs on students’ likelihood of completing an undergraduate degree and majoring in science -
Connect the features of CUREs with student outcomes Materials and Methods: Qualitative methods
were used to formulate hypotheses regarding the features of CUREs that make them distinctive.
Regression models with propensity score matched samples were used to assess the effects of CURE
participation on students' likelihood of graduating and completing a science major. Structural models were
used to connect features of CUREs with student outcomes. Results and Discussion: The results include
a definition of CUREs, a description of what makes them distinctive from other learning experiences, and
student outcomes from the Freshman Research Initiative at the University of Texas at Austin as a unique
and highly impactful CURE model. Conclusions: A growing body of evidence is showing that CUREs are
more equitable and inclusive than internships as a starting point for integrating undergraduates into the
scientific community.

Keywords: undergraduate research, equity, inclusion

Supported by: US National Science Foundation

SP-21.02 - Reflecting and evidencing transferable skills
Luciane Vieira de Mello 1, Gemma Wattret!
1School of Life Sciences, University of Liverpool (Liverpool, UK)

A longstanding challenge for educators in Higher Education is the need to prepare students for their career
journey after graduation. While theoretical foundations are needed, students should be able to apply
knowledge in new contexts and be able to demonstrate and evidence life- and employability-skills valuable
to employers. Many degrees provide students with the opportunity to develop transferable skills, for
instance through giving presentations, working in teams in labs and field courses, and applying numeracy
skills to analyse biology data. Nevertheless, students are not always able to reflect on their skills
development, and on the connection between theory, practice and their learning. Authentic assessments
can create links between theory and practice preparing students for the workplace. However, itis common
to see the product of a particular activity being assessed, and not the process through which the product
was produced. This may encourage students to value the end product over skills development, and
therefore not appreciate how their University experiences prepare them for the workplace. Science
students can struggle with self-reflection, and therefore may find it difficult to articulate and evidence skills
during job applications. We need to find new ways of assessing students to help them develop their ability
to self-reflect.

Keywords: transferable skills, reflection, employability
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SP-21.03 - Evidence-based post-pandemic biochemistry and molecular biology education:
redesigning courses to enhance the student and teacher experiences

Manuel Joao Costa !

'Life and Health Sciences Research Institute (ICVS), School of Medicine, University of Minho (Braga
4710-057, Portugal)

Teachers and students in biochemistry and molecular biology courses have lived through several months
of remote or “socially-distanced” COVID-19 pandemic education. Mitigating the undesirable pandemic
impacts on student learning, success or well-being has proved to be immensely challenging. There are
concerns that students are lagging on crucial outcomes such as the development of experimental and
research-related skills. No wonder, there is a generalized expectation that teaching and learning after the
pandemic - post-pandemic teaching - “returns” to the “pre-pandemic” routines. Unquestionably, the
pandemic added new difficulties to course design but it also exposed important problems of traditional
teaching for student engagement and success. This talk will argue that, as we reconsider how we will
approach our courses in the near future, we must redesign both the face-to-face and the digital post-
pandemic biochemistry and molecular biology teaching experiences. Simply infusing additional digital
teaching without intentionally redesigning student experiences will likely be insufficient. Exploring the
research that demonstrates the importance of active learning in class to enhance student success and
equity, the talk will critically consider what each of us can do, no matter what our context and role, to
engage students in fulfilling biochemistry and molecular biology learning experiences.

Keywords: education, post-pandemic, teaching

SP-21.04 - Biokimi App: Interactive Study of Hepatic Glycolysis and Gluconeogenesis Regulations
Vera Maria Treis Trindade 1, Gabriel Machado Figueiredo?, Francine Aires?, Marlise Bock Santos?,
Gabriela Trindade Perry3, Christianne Gazzana Salbego’

Bioquimica, Universidade Federal do Rio Grande do Sul (RS, Brasil), 2Nucleo de Apoio Pedagégico a
Educagéo a Distancia, Universidade Federal do Rio Grande do Sul (RS, Brasil), SPrograma de Pos
Graduacao em Informatica na Educacao, Universidade Federal do Rio Grande do Sul (RS, Brasil)

Biokimi is an App in android system to aid in Biochemistry learning. It focuses on the regulation of hepatic
glycolysis and gluconeogenesis processes that correspond to opposite and non-identical pathways. They
are formed by reversible reactions that act on the two processes, but in reverse directions according to
different physiological situations, and by irreversible reactions that act in steps considered to be
regulatory, as they have very negative free energy variations. This App shows these steps using images,
associated texts and cognitive challenges. The scientific content was developed by the Creation Group
of Educational Objects in Biochemistry (GCOEB-UFRGS). The programming and graphic art were carried
out by the team of the Pedagogical Support Core for Distance Education (NAPEAD-UFRGS) using the
Unity and Adobe lllustrator softwares. The App consists of many screens, divided into 10 modules (M),
subdivided into topics. The modules are arranged in a lateral numeric summary. Navigation is performed
by scrolling via touch and by appropriate buttons. Textual content screens often have images or
animations to aid the understanding. Some texts have numeric buttons inserting the sentences. As the
user reads the sentences, he can click on the buttons to make image actualization and to follow the text
content. Topics that have challenging question screens are indicated by an identifier button on the side.
Each screen presents a question and several answer alternatives, where only one is correct. Version 1.3
of this educational APP is free of charge, available on the Play Store. In the period from 01/14/2019 to
08/14/2019 it had more than 100 downloads. The evaluations of scientific-pedagogical contents,
navigation characteristics, design, and interactivity of Biokimi App were considered excellent by
undergraduate students from Biochemistry Department and graduate students from Biochemistry-PPG at
UFRGS. Keywords: educational app, regulation of glycolysis, control of gluconeogenesis

Supported by: Capes
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SP-22. Scissioning membranes

SP-22.01 - Intrinsically disordered proteins organize and shape cellular membranes

Jeanne C Stachowiak 1

Department of Biomedical Engineering, Institute for Cellular and Molecular Biology, The University of
Texas at Austin (Austin, TX, USA)

Membrane curvature is required for many cellular processes, from assembly of highly curved trafficking
vesicles to extension of needle-like filopodia. Consequently, defects in membrane curvature play a role in
most human diseases, including altered recycling of receptors in cancer and diabetes, targeting of
filopodia by pathogens, and hijacking of vesicle traffic during virus replication. Therefore, understanding
the basic molecular mechanisms that drive membrane remodeling is essential to our knowledge of cellular
physiology and human disease. Research on membrane curvature has primarily focused on individual
protein domains with specialized structures, such as crescent-shaped scaffolds and wedge-like
amphipathic insertions. While this work has provided invaluable insights, it overlooks two essential
elements. First, most membrane remodeling proteins contain large intrinsically disordered domains in
addition to structured domains. And second these disordered domains drive assembly of large, multi-
valent protein networks. Recent work in our group supports the hypothesis that disordered protein
networks are essential drivers of membrane remodeling in the cell. Specifically, using clathrin-mediated
endocytosis as a model pathway, we have shown that intrinsically disordered domains generate steric
pressure at membrane surfaces. This pressure provides a surprisingly potent driving force for membrane
bending, especially when coupled synergistically to the contributions of structured domains. Additionally,
we have recently found that disordered domains within endocytic proteins drive assembly of liquid-like
protein networks which efficiently initiate endocytosis. Importantly, this liquid-like behavior has the
potential to resolve a long-standing paradox by explaining how curved membrane

Keywords: membrane bending, endocytosis, intrinsically disordered proteins

SP-22.02 - ESCRT-IIl complexes assembling on membranes

Aurélie Bertin', Nicola de Franceschi', Maryam Algabandi', Eugenio de la Mora', Sourav Maity2, Miguet
Nolwenn3, Wouter H. Roos?, Aurélie di Cicco', Stéphanie Mangenot!, Winfried Weissenhorn!, Patricia
Bassereau '

Physico Chimie Curie, Institut Curie (Paris, France), 2Moleculaire Biofysica, Zernike Instituut, Rijksuniversiteit
Groningen (AG Groningen, The Netherlands), ®Institut de Biologie Structurale (IBS), (Grenoble, France)

The multi-proteins ESCRT-III complexes are involved in membrane scission in many different cellular
processes. In contrast to dynamin polymers that assemble outside budding vesicle/tubule necks, ESCRT-
[l assemble inside the bud necks. The organization of the proteins of this complex and even more the
mechanism of membrane scission remain highly debated. By combining membrane nanotube pulling
experiments, confocal microscopy, CryoEM and high-speed AFM on a minimal set of human ESCRT
proteins, we have obtained unexpected results regarding their assembly and affinity for curved
membranes. We show that CHMP4B filaments preferentially bind to flat membranes or to tubes with
positive mean curvature. Although CHP2A are CHP2B are considered as homologues, CHMP2A requires
CHMP3 for membrane binding and they induce different mechanical effects to membranes. Nevertheless,
both CHMP2B and CHMP2A/CHMP3 assemble on positively curved membrane tubes, but not inside
them. However, combinations of CHMP4B/CHMP2B and CHMP4B/CHMP2A/CHMP?3 are recruited inside
the neck of membrane tubes pulled from GUVs. In addition, they reshape vesicles into helical “corkscrew-
like” membrane tubes when incubated together. Sub- tomogram averaging reveals that the ESCRT-III
filaments assemble parallel and locally perpendicular to the tube axis, highlighting the mechanical
stresses imposed by ESCRT-IIl. Our results underline the versatile membrane remodeling activity of
ESCRTH-IIl that may be a general feature required for cellular membrane remodeling. References: N. de
Franceschi et al., J. Cell Sci. 132 jcs217968 (2019); A. Bertin et al., Nat. Commun. 11, 2663 (2020); M.
Algabandi et al., BMC Biol. 19, 66 (2021). Keywords: ESCRT complexes, membrane fission, membrane
shaping
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SP-22.03 - The role of scaffold reshaping and disassembly in dynamin driven membrane fission
Martina Pannuzzo'3, Zachary A.McDargh23, Markus Deserno 3

"Nanotechnology for Precision Medicine, Istituto Italiano di Tecnologia, Genova, Italy (, United States),
2Chemical Engineering, Columbia University (NY, United States), 3Physics, Carnegie Mellon University
(PA, United States)

The large GTPase dynamin catalyzes membrane fission in eukaryotic cells, but despite three decades of
experimental work, competing and partially conflicting models persist regarding some of its most basic
actions. In this talk | will investigate the mechanical and functional consequences of dynamin scaffold
shape changes and disassembly with the help of a geometrically and elastically realistic simulation model
of helical dynamin-membrane complexes. Beyond changes of radius and pitch, | will emphasize the
crucial role of a third functional motion: an effective rotation of the filament around its longitudinal axis,
which reflects alternate tilting of dynamin's PH binding domains and creates a membrane torque. | will
also show that helix elongation impedes fission, hemifission is reached via a small transient pore, and
coat disassembly assists fission. These results have several testable structural consequences and help
to reconcile mutual conflicting aspects between the two main present models of dynamin fission—the two-
stage and the constrictase model.

Keywords: membrane fission, dynamin, simulation

Supported by: NSF (USA)

SP-22.04 - Lipid bilayer membrane as a possible target for inhibition of the SARS-CoV-2 Spike-
mediated membrane fusion process

Julio Cézar Rosa Souza Junior!, Ana Luiza Moreira do Nascimento Valente 1, Ana Eliza Zeraik?,
Eduardo Festozo Vicente?, Antonio José da Costa Filho*, Luis Guilherme Mansor Basso !
1Laboratorio de Ciéncias Fisicas, Universidade Estadual do Norte Fluminense Darcy Ribeiro (RJ,
Brazil), 2Laboratoério de Quimica e Fungéo de Proteinas e Peptideos, Universidade Estadual do Norte
Fluminense Darcy Ribeiro (RJ, Brazil), 3Departamento de Engenharia de Biossistemas, Universidade
Estadual Paulista (SP, Brazil), “Departamento de Fisica, Universidade de S&o Paulo (SP, Brazil)

Enveloped viruses infect cells through the fusion of the viral and the target cell membranes. This process
is initiated by the interaction of the functionally relevant fusion peptide (FP) domain from the surface-
attached Spike glycoprotein with the host lipid bilayer. Upon binding to the host membrane, the FP
establishes a "bridge" that connects the viral and cell membranes, triggering the refolding of the fusion
protein. The mechanism of action of viral FPs in membranes includes ordering of the lipid bilayers,
induction of negative curvature, reduction of the membrane fluidity, and removal of water molecules from
the membrane surface. Since these parameters can be regulated by different membranotropic drugs, the
lipid bilayer has the potential to be exploited as a universal target for a wide range of viruses comprising
a lipid envelope protecting their genetic material, including not only the coronaviruses but also viruses
such as influenza, HIV, Zika, Dengue, Hepatitis, Ebola, among others. Therefore, we examined whether
membranotropic drugs that cause effects on membranes that oppose those promoted by viral FPs could
putatively inhibit the FP-induced membrane fusion process. As a proof of principle, different antimalarial
drugs displaying membrane properties were selected and tested as antivirals. Using a series of
biophysical studies such as fluorescence-based lipid mixing assays, electron spin resonance, and
differential scanning calorimetry, we showed that mefloquine inhibits the membrane fusion process
induced by the SARS-CoV-2 fusion peptide by promoting lipid disordering, membrane fluidity, and
cholesterol segregation. This result suggests phospholipid membranes as putative sites for mefloquine
antiviral action and the lipid bilayer as a potential new target for membrane fusion inhibition. The
understanding of the physicochemical parameters affecting the membrane fusion process can help in the
rational design of broad-spectrum inhibitors capable of blocking enveloped viruses’ infection and may be
successful in controlling future outbreaks. Keywords: antiviral, fusion peptide, SARS-CoV-2
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SP-23. Redox Biology

SP-23.01 - Mitochondrial formation, catabolism and toxicity of peroxynitrite

Rafael Radi *

Departamento de Bioquimica, 2Centro de Investigaciones Biomédicas (CEINBIO), Facultad de
Medicina, Universidad de la Republica (Montevideo, Uruguay)

Mitochondria are sources and targets of peroxynitrite (ONOO - ), an oxidant and nucleophile generated
from the diffusion-controlled reaction of superoxide radical (O2*- ) and nitric oxide (* NO). Peroxynitrite is
a pathogenic mediator in inflammation and degenerative diseases and it contributes to the aging process.
The mitochondrial effects of peroxynitrite are largely due to initial oxidation and nitration events on key
target biomolecules that, in turn, promote downstream events. In the presentation | will briefly comment
on the following aspects of mitochondrial peroxynitrite: 1) mechanisms of generation, 2) methods of
detection, 3) key intramitochondrial targets, 4) catabolic pathways and 5) redox-based therapeutics. The
talk will provide evidence at the in vitro and in vivo levels to underscore the role that peroxynitrite has in
mitochondrial dysfunction and the related opportunities for mitochondrial-targeted therapeutics.
Keywords: free radicals, mitochondria, peroxynitrite

Supported by: UDELAR

SP-23.02 - Redox control of mitochondria biogenesis as a cellular stress response mechanism
Kostas Tokatlidis
"Institute of Molecular Cell and Systems Biology, University of Glasgow (Scotland , United Kingdom)

Cellular H202 homeostasis and signalling in S. cerevisiae are mediated by a specific H202-inducible
transcriptional response engaging the YAP1 transcription factor. Activation of YAP1 in the cytosol
depends on the thiol peroxidase Gpx3/Orp1. We have found that, upon H202 stress, Gpx3 activates
another, YAP1-independent and compartment-specific defence pathway in mitochondria. This is initiated
by a stress-dependent mitochondrial targeting of Gpx3 guided by an N-terminal targeting peptide that is
appended to the protein by alternative translation in the cytosol. This extended form of Gpx3 follows a
novel import pathway that targets the protein to the mitochondrial intermembrane space (IMS)
independently of the known pathways for this sub-compartment. This novel pathway is independent of
ATP hydrolysis or the inner membrane potential and can still operate in dysfunctional mitochondria with
a damaged inner membrane. Trapping of Gpx3 in the intermembrane space (IMS) bypasses the main
Mia40 pathway that recognises cysteine-rich proteins of the IMS but requires the Tim9-10 IMS chaperone
complex. Gpx3 in the IMS engages in both protein-protein and protein-lipid interactions facilitating optimal
operation of the oxidative folding machinery and protecting the inner mitochondrial membrane from
oxidative damage. The IMS form of Gpx3 provides a back-up mechanism under oxidative stress to the
operation of the oxidative folding machinery by functional complementation of Erv1, which is the critical
oxidase in the MIA pathway under non-stress conditions. Additionally, the cytosolic reductive machinery
consisting of thioredoxin and thioredoxin reductase are also dually localised to the IMS following
unconventional import pathways.

Our results reveal for the first time the presence of a complete redox machinery in the mitochondrial IMS.
Novel import pathways operate to ensure import and function of this machinery, providing a critical,
mitochondria-specific stress defence mechanism to safeguard mitochondrial fitness under stress.
Keywords: mitochondria biogenesis, redox control, stress response
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SP-23.03 - Mechanisms of peroxiredoxins targeting to mitochondrial subcompartments
Fernando Gomes', Angélica Ramos?, Mario Henrique Barros?, Luis Eduardo Soares Netto 1

1Genética e Biologia Evolutiva, Instituto de Biociéncias, Universidade de Sé&o Paulo (Sao Paulo, Brazil),
2Microbiologia, Instituto de Ciéncias Biomédicas, Universidade de S&o Paulo (Sao Paulo, Brazil)

Mitochondria are mostly known as the powerhouses of the eukaryotic cells, playing roles in processes
such as aging, cancer and neurodegenerative diseases. These organelles are also the major source or
Reactive Oxygen Species (ROS), among them H202, which is also well known to mediate signaling
pathways. Therefore, the comprehension of the mechanisms that control H202 levels generated into the
distinct mitochondrial subcompartments under physiological and pathological conditions is highly relevant.
Peroxiredoxins (Prxs) are by far the most relevant enzymatic systems responsible for H202
decomposition because they are abundant and highly reactive towards hydroperoxides. Surprisingly, the
knowledge on the localization of Prx in the four mitochondrial subcompartments (outer membrane,
intermembrane space (IMS), inner membrane and matrix) is scarce. 1) Identify the molecular mechanisms
that control the targeting of Prxs from the cytosol to the mitochondrial subcompartments in yeast and
mammalian cells. 2) Gain insights on the physiological roles of Prxs in the IMS and matrix. Purification
and subfractionation of yeast and mammalian mitochondria, followed by western blot analysis, employing
appropriate standards for the distinct submitochondrial compartments. We already constructed yeast
strains that specifically express mitochondrial Prx from Saccharomyces cerevisiae (ScPrx1) in the IMS or
in the matrix. Previously, we showed that mitochondrial Prx from Saccharomyces cerevisiae (ScPrx1)
displays double localization: IMS and matrix. We also identified the proteins involved in the transport of
ScPrx1 to these two mitochondrial subcompartments. Furthermore, we showed that the import of human
Prdx3 from cytosol to the mitochondrial matrix is dependent on MPP and Oct1/MIP proteases, through
heterologous expression in yeast cells. Preliminary results employing mammalian cells indicated that
Prdx3 and Prdx5 are both located in matrix, while Prdx3 is also present in the IMS. As the four
mitochondrial subcompartments house distinct physiological processes, the knowledge gained in this
study may improve our understanding on fundamental aspects of redox and cell biology.

Keywords: peroxiredoxin, mitochondria, protein target

Supported by: FAPESP
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SP-23.04- Experimental Studies and Computational Modeling on Cytochrome C Reduction by
Quercetin: the role of oxidability and binding affinity

Valdecir Farias Ximenes 1, Gabriel Zazeri', Ana Paula Povinelli!

Quimica, Faculdade de Ciéncias, Campus de Bauru, 2Fisica, Instituto de Biociéncias, Campus de SJRP,
Universidade Estadual Paulista (Sao Paulo, Brasil)

Quercetin is a potent reducing agent of cytochrome C (Cyt c). Cyt ¢ plays a fundamental role in the intrinsic apoptotic
pathway, and there is evidence of the quercetin's role in this cellular event, which is involved in several biological
effects of this phytochemical. In this work, we questioned ourselves if something special in quercetin could explain
its high reactivity with Cyt c. The reducing potency of quercetin and its reactivity with Cyt C were compared with
other antioxidants. Molecular docking and dynamics simulations were performed to explain the results. The product
of the reaction was identified, and the pro-oxidant feature of quercetin was demonstrated. Among the antioxidants
evaluated, gallic acid was more effective than quercetin as a reducer of the 2,2-diphenyl-1-picrylhydrazyl free-
radical and less efficient in the 2,4,6-tri(2-pyridyl)-S-triazine-complexed ferric ion reduction assay. Regarding Cyt ¢
reduction, which is also related to ferric reduction, quercetin was significantly more potent than gallic acid. These
findings were explained by molecular docking and dynamics simulations, which indicated that quercetin has more
privileged access to the protoporphyrin prosthetic group and more negative binding free energy (-46.4+2.0) than
gallic acid (-13.9+6.8) kJ. Over the 35 ns of molecular dynamics, the reduced form of quercetin remained in the
binding pocket, while the oxidized form dissociated from the protein after 20 ns. The oxidation of quercetin had as
an outcome the formation of a heterodimer. In the reaction course, the transient quercetin free radical was able to
oxidize glutathione. This result is an in vitro demonstration of quercetin's pro-oxidant features, an effect that has
been reported in the cellular medium. In conclusion, the reaction between Cyt ¢ and quercetin is related to its
reduction potential and favorable protein-ligand interaction. This reaction can play a role in apoptosis triggered by
quercetin.

Keywords: cytochrome C, quercetin, pro-oxidant. Supported by: FAPESP

SP-23.05 - The antioxidant role of the prion protein explained by copper storage in liquid
condensates

Mariana Juliani do Amaral ', Marcius da Silva Almeida2, Anderson de Sa Pinheiro3, Yraima Cordeiro!
"Faculdade de Farmaécia, 2Instituto de Bioquimica Médica, 3Dep de Bioquimica, Instituto de Quimica
Universidade Federal do Rio de Janeiro (Rio de Janeiro, Brazil)

Intrinsically disorder protein’s ability to form the scaffold of biomolecular condensates through liquid-liquid phase
separation (LLPS) has emerged as a new possibility for pharmacological intervention of untreatable
neurodegenerative diseases. Condensates contain highly concentrated biomolecules (~10-300 times enriched
compared to light phase), functioning as nucleic acid storage/processing hubs and enable cellular spatiotemporal
organization. Transition from the dynamic state of condensates to solid-like structures is likely behind the etiology
of neurodegenerative processes. The prion protein (PrP) undergoes condensation modulated by DNA/RNA
sequences. However, the characterization of LLPS should consider the complexity of cytosolic ionic composition,
intracellular protein concentration and the effect of cognate metals. The PrP has six histidine residues that
coordinate Cu(ll) along its N-terminus. Also, the conserved C-terminal H139 and H176 co-bind Cu(ll), tethering
both N- and C- terminal domains. Several PrP functions are attributed to its high affinity towards copper ions
whereby in vivo, it is believed to sequester excessive Cu(ll), which are redox-active. If so, PrP condensates may
concentrate Cu(ll) to prevent oxidative burden, explaining a key biological function that if disturbed might preclude
aggregation. To provide physiological relevance, we characterized PrP phase transitions by using recombinant
proteins in the presence of copper-containing buffers mimicking cytosolic environment. Further, we examined the
region that mediate copper-driven LLPS by comparing the full-length mature PrP to the C-terminal constructs PrP
90-231 and PrP 120231 | By microscopy and a range of biophysical techniques, we show that H139 and H176 are
potential residues that mediate LLPS. Interestingly, addition of EDTA led to vacuolated intermediates until complete
disassembly of droplets. Mammalian cells expressing PrP-YFP showed a subcellular distribution reminiscent of
protein condensates. Reversible LLPS might be the molecular basis for PrP fine control of copper homeostasis. If
uncontrolled, copper-catalyzed oxidation of PrP can led to aberrant condensates that evolve to solids implicated in
prion diseases. Keywords: prion protein, liquid-liquid phase separation, biomolecular condensate

Supported by: FAPERJ, CNPq, CAPES
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SP-24. Biophysics of immune system

SP-24.01 - Structure and dynamics of signalling complexes in the innate immune response and
inflammation.

Nicholas J. Gay ', Martin Moncrieffe!, Monique Gangloff'

Department of Biochemistry, University of Cambridge (, UK)

The innate immune system is at the frontline of defence against pathogenic microorganisms and viruses.
Toll transmembrane receptors are found in both vertebrates and invertebrates and are activated directly
or indirectly by pathogen associated molecules such as lipopolysaccharide and peptidoglycan from
bacteria. In this talk we will describe the use of CryoEM and single molecule imaging techniques to
elucidate the molecular mechanisms of signal transduction in the human and insect Toll pathways and
the basis of observed positive and negative cooperativity. In humans oligomers of the signalling adaptor
MyD88 are recruited to activated receptors which nucleate the assembly of f Myddosomes that are fixed
complexes incorporating the downstream protein kinases IRAK-4, IRAK-2 and IRAK 1 and display positive
cooperativity. By contrast in insects the cytokine ligand Spatzle induces dimerization of the Toll receptor
ectodomains to form a stable 2:1 complex. However biophysical and cellular analysis shows that the
active signalling form has a stoichiometry of 2:2. Interestingly the CryoEM structures suggest that the
binding of the second Spatzle ligand is likely to be energetically unfavourable which provides an
explanation for the negative cooperativity of insect Toll signalling.

Keywords: CryoEM, Toll receptors, Innate immunity, cooperativity

SP-24.02 - New activators of the innate system: from assembled lipids to amyloids
Jean Marie RUYSSCHAERT !
Faculté des Sciences, Université Libre de Bruxelles (Bruxelles, Belgium - jmruyss@ulb.ac.be)

Numerous ligands of bacterial,viral origin are implicated as TLRs activators. This promiscuity raises
questions concerning the manner in which molecules unrelated to the bonafide microbial ligands might
productively engage a signaling. During this talk we will discuss how molecules unrelated to microbial
ligands(natural nanoparticles,engineered nanoparticles) might activate innate immunity .These
inflammatory reactions can be desired (for vaccine development), unwanted (for delivery applications) or
involved in the induction of non-infectious diseases ( amyloidoses, prion-related diseases).Development
of new molecules targeting or inhibiting these inflammatory responses may lead to therapeutic
perspectives largely unintended until now.

Keywords: innate immunity, nanoparticles, amyloids
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SP-24.03 - Design of mammalian cell regulatory circuits
Roman Jerala !
1Synthetic biology and immunology, National institute of chemistry (Slovenia, Slovenia)

Modularity has been extensively used in engineering for the rapid efficient construction of complex devices
and assemblies. Usually, components are harvested from other organisms, such as bacteria or yeast for
use in human cells yet rational expands the accessible range.

Our aim was to design orthogonal signalling pathways and information processing circuits for mammalian
cells to enable control cellular response to selected input signals.

DNA binding domains and coiled coil modules were designed and encoded into DNA sequence. Plasmids
were introduced into human or mouse cells using transfection and response of cells was monitored
through luminescence and fluorescence. Designed Transcription activator-like effectors (TALE) were
used to displace another TALE protein from DNA in a highly polarized manner, displacing only 5'- but
not3' bound overlapping or adjacent TALE. The polarized TALE displacement provides strategies for the
specific regulation of gene expression, for construction of Boolean genetic logic circuits, contributing to
the understanding of the underlying principles of the facilitated displacement. Designed CC pairs were
applied for multiplexing localization and to tune gene transcription strength and amplify the response of
light- and small molecule inducible transcription in cell culture as well as in vivo. Further signaling
pathways were designed based on proteolysis and designed coiled coils (CC) and implemented in
mammalian cells. A set of split proteases with highly specific orthogonal cleavage motifs was constructed
and combined with cleavage sites and designed CC domains for competitive displacement after
proteolytic cleavage. This enabled implementation of Boolean logic functions and signaling cascades in
mammalian cells that respond within minutes rather than hours. We devised new strategies to regulate
gene transcription and fast protein-based signalling pathways that accelerated cellular response by an
order of magnitude. This type of designed regulation can be used to regulate therapeutic cells.
Keywords: synthetic biology, signal pathways, designed protein fold

Supported by: ERC, Slovenian Research Agency
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SP-24.04 - Gliadin proteolytical resistant peptides: the interplay between structure and self-
assembly in gluten-related disorders

Maria Georgina Herrera !, Fernando G. Chirdo?, Veronica Isabel Dodero?

Department of Physiology and Molecular and Cellular Biology, Institute of Biosciences, Biotechnology
and Translational Biology (iB3), Faculty of Exact and Natural Sciences, University of Buenos Aires
(Buenos Aires C1428EG, Argentina), 2Departamento de Ciencias Biolégicas, Facultad de Ciencias
Exactas, Instituto de Estudios Inmunoldgicos y Fisiopatolégicos-IIFP (UNLP-CONICET) (La Plata,
Argentina), 30rganic and Bioorganic Chemistry, Department of Chemistry, Bielefeld University (33615
Bielefeld, Germany)

Gliadin, a protein present in wheat, has become of great interest due to its role in gluten-related disorders
as celiac disease and gluten sensitivity. It is known that this protein is not fully digested by humans,
producing large peptides that elicit an immune response in susceptible individuals. In celiac disease, the
adaptative immune response has been well characterized; however, the first inflammatory events that
trigger the innate response remain elusive. Considering the relation between protein structure and
function, combining different biophysical methods with cellular models is of key importance in an
integrative understanding of a complex biological problem. In this context, it is hypothesized that gliadin
peptides, such as the immunodominant 33-mer gliadin (LQLQPF(PQPQLPY)3PQPQPF) and the toxic
p31-43 (LGQQQPFPPQQPY) could elicit an inflammatory response prior to disease due to their structural
behavior. Based on that, an extensively biophysical characterization was performed in association with
cellular analysis. The 33-mer peptide forms oligomers and large quaternary structures at high
concentration with a Polyproline Il conformation in equilibrium with parallel B-sheet secondary structure.
These nanostructures activate the NFkB pathway via TLR2 and 4, inducing the expression of
proinflammatory biomarkers. The p31-43 has similar conformational behavior as the 33-mer peptide and
self-organizes as oligomers and linear arrangements. These assemblies might be responsible for NLRP3
inflammasome activation in the gut, recapitulating the damage observed in patients. These results indicate
that a multidisciplinary evaluation of a biological problem could help connect and reveal new pathways
that were not explored in the relationship between health and disease.

Keywords: biophysics, gluten related disorders, inmune response
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Graduate Program in Biochemistry - FMRP - USP: 50 years of history and
achievement

Proteoliposomes as a mimic model of matrix vesicles and bone mineralization

Ciancaglini, P.1

Department of Chemistry and Graduate Program in Chemistry - FFCLRP and Graduate Program in
Biochemistry - FMRP University of Sdo Paulo (USP), Ribeirao Preto-SP/Brazil

e-mail: pietro@ffclrp.usp.br

Chondrocytes and osteoblasts mineralize the extracellular matrix (ECM) by promoting the synthesis of
hydroxyapatite (HA) seed crystals in the inner part of matrix vesicles (MVs) during endochondral bone
formation. Several lipids and proteins present in the membrane of the MVs mediate the interactions of
these vesicles with the ECM and regulate the initial mineral deposition and further propagation. Among
the proteins of MV membranes, ion transporters control the availability of phosphate and calcium needed
for initial HA deposition. Phosphatases (orphan phosphatase 1, ectonucleotide pyrophosphatase/
phosphodiesterase 1 and tissue-nonspecific alkaline phosphatase) play a crucial role in controlling the
inorganic pyrophosphate/inorganic phosphate ratio that allows MVs mediated initiation of mineralization.
The lipidic microenvironment can help in the nucleation process of first crystals and also plays a crucial
physiological role in the function of MVs associated enzymes and transporters (type Ill sodiumdependent
phosphate transporters, annexins and Na+,K+-ATPase). The whole process is mediated and regulated
by the action of several molecules and steps, which make the process complex and highly regulated.
Liposomes and proteoliposomes, as models of biological membranes, facilitate the understanding of lipid—
protein interactions with emphasis on physicochemical and biochemical processes. In this presentation,
we discuss the use of proteoliposomes as multiple protein carrier systems intended to mimic the various
functions of MV's during the initiation and propagation of mineral growth in biomineralization. We focus on
studies applying biophysical tools to characterize the biomimetic models in order to improve the
understanding of the importance of lipid-protein and lipid-lipid interfaces throughout the process.
(Financial Support: FAPESP 2019/08568-2, CNPq 304021/2017-2).

Deletion of AA9 lytic polysaccharide monooxygenases impairs fungal growth on lignocellulose
Damasio, A.R. L'
Department of Biochemistry and Tissue Biology, University of Campinas, Brazil

Lytic polysaccharide monooxygenases (LPMOs) are oxidative enzymes found in viruses, archaea,
bacteria as well as eukaryotes such as fungi, algae and insects, actively contributing to the degradation
of different polysaccharides. In Aspergillus nidulans, several LPMOs from family AA9 (AnLPMQ9s) as
well as one AA3 cellobiose dehydrogenases (AnCDH1) were found to be co-secreted upon exposition to
crystalline cellulose and lignocellulosic substrates, suggesting their role in the degradation of plant cell
wall components. Functional analysis confirmed three main LPMQO9s (AnLPMO9C, AnLPMO9YF and
AnLPMO9G) corresponded to cellulose-active enzymes with variable regioselectivity. Deletion of
AnLPMOOYF, abundantly secreted in cultivation with crystalline cellulose and sugarcane straw, had a major
impact, decreasing the activity of a secretome (produced under crystalline cellulose induction) against
cellulosic substrates by 50-75%, while AnLPMO9G, minority secreted, may have a role in oxidizing
crystalline fractions of cellulose. Single or double deletion of these AnLPMQ9s partially impaired fungal
growth on sugarcane straw but not on crystalline cellulose, demonstrating the importance of these
enzymes for saprophytic fungi relies on the degradation of complex lignocellulosic substrates instead of
only on the cellulose crystallinity. In turn, deletion of AnCDH1 had a minor impact on the activity against
filter paper but not on fungal growth, indicating other players may be acting as electron donors for the
LPMOs. Additionally, double or triple knockouts had no accumulative deleterious effect on the cellulolytic
activity nor on fungal growth, regardless of the deleted gene.
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Unraveling the neurotropic potential of the emergent viruses Oropouche and SARS-CoV-2 using
adult human brain slice cultures

Almeida, G.M."2; Mendes, N.D.3; Nogueira, G.O."; Souza, J.P.2; Pontelli, M.C.2; Podolsky-Gondim, G.4;
Volpon-Santos, M4, Cunha, T.M.5; Neder, L.3; Arruda, E.2; Sebollela, A."

Dept. Biochemistry and Immunology, Ribeirao Preto Medical School, University of Sao Paulo, SP, Brazil;
2Center for Virus Research, Ribeirao Preto Medical School, University of Sao Paulo, SP, Brazil; *Dept. of
Pathology and Forensic Medicine, Ribeirao Preto Medical School, University of Sao Paulo, SP, Brazil;
“Dept. of Surgery and Anatomy, Ribeirao Preto Clinics Hospital, Ribeirao Preto Medical School, University
of Sao Paulo, SP, Brazil; 5Dept. of Pharmacology, Ribeirao Preto Medical School, University of Sao Paulo,
SP, Brazil

Neurotropic viruses can cause central nervous system (CNS) diseases. Indeed, about 30% of confirmed
encephalitis cases are attributed to virus infections. Cellular and molecular mechanisms on CNS viral
infections have been obtained using rodent models. Despite these advances, significant biochemical and
functional differences between rodent and human brains limit their application as disease models in
translational neuroscience. Here we have used slice cultures from adult human brains to investigate
whether Oropouche (OROV) and SARS-CoV-2 viruses, reported to cause neurological symptoms in some
infected individuals, are capable of infecting human neural cells in a context of preserved brain
cytoarchitecture and neural connections. Brain tissue was obtained from patients undergoing temporal
lobectomy for the treatment of refractory epilepsy (Ethics Committee approval HCRP 17578/15). Cortical
fragments were collected at the surgical room and immediately transported to the laboratory, where the
tissue was carefully sliced using a vibratome and cultured in 24-well plates. At days in vitro 1-2, brain
slices were infected by OROV or SARS-CoV-2 for 2h. Infected slices were cultivated for 24-48 h post-
infection. Our results indicate that both OROV and SARS-CoV-2 infect human neural cells and that these
cells support virus replication. Interestingly, while OROV infects mainly microglia, SARS CoV-2 was seen
to preferentially infect astrocytes. Both viruses also infected neurons to a lesser extent. ORQOV infection
led to tissue damage and the release of the pro-inflammatory cytokine TNF-a. SARS-CoV-2 infection
increased the RNA-expression of pro-inflammatory cytokines such as CCL2, IL-8, and IL-6 by brain slices.
We are currently driving efforts to unravel the ultrastructural consequences of OROV and SARS-CoV-2
infections in adult human brain slices using transmission electron microscopy. Given the uncertainties on
both acute and long-lasting neurological consequences of neural infection by OROV and SARS-CoV-2,
our present work helps to raise awareness about the potential impact of these viruses on the human brain.
Keywords: Human brain slices, Oropouche, SARS-CoV-2
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Glucocorticoids decrease the thermogenic capacity and increase the triacylglycerol synthesis
by glycerokinase activation in brownadipose tissue of rats

Assis, A. PY; Silva, K. E.", Lautherbach, N. E. S.1, Gardfalo, M.A.R.2, Zanon, N.M.2, Navegantes,
L.C.C.2, Chaves, V.E.3, Kettelhut, .C.!

Department of Biochemistry and Immunology, Ribeirdo Preto Medical School, University of Sdo Paulo, Ribeirdo
Preto, Sao Paulo, Brazil. 2Department of Physiology, Ribeirdo Preto Medical School, University of Sdo Paulo,
Ribeiréo Preto, S&o Paulo, Brazil. 3Laboratory of Physiology, Federal University of Sao Jodo del-Rei, Divindpolis,
Minas Gerais, Brazil.

The maintenance of adequate triacylglycerol (TAG) stores is essential for normal brown adipose tissue
(BAT) functioning and requires a continuous supply of glycerol-3-phosphate (G3P). This study aimed to
investigate the effects of glucocorticoids on thermogenic capacity and in G3P generation pathways for
TAG synthesis in interscapular brown adipose tissue (IBAT) of rats. Male Hannover rats received a single
daily injection of dexamethasone (DEXA) (1 mg/Kg) or saline 0,9% during 7 days (CEUA protocol
195/2018). The mitochondrial proteins content, the temperature after noradrenaline stimulation, and
noradrenaline content were measured in IBAT. The generation of G3P was evaluated by glycolysis,
glyceroneogenesis, and direct phosphorylation of glycerol, respectively, by 2-deoxyglucose uptake,
phosphoenolpyruvate carboxykinase (PEPCK) activity and pyruvate incorporation into TAG-glycerol, and
glycerokinase (Gyk) activity and glycerol incorporation into TAG in IBAT. DEXA increases the IBAT mass
and lipid content probably by increasing the de novo fatty acid (FA) synthesis, evaluated by increased
glucose-6-phosphate dehydrogenase and ATP citrate lyase activities (79% and 48% respectively),
compared to control. DEXA increases the content (~55%) and activity (~41%) of Gyk, without affecting the
glucose uptake and glyceroneogenesis. DEXA reduces the glycerol incorporation into TAG (~54%), the
AQP7 content (~50%), and the rate of basal glycerol release (~54%) in IBAT. In addition, DEXA decreases
the thermogenic capacity of IBAT, evidenced by a reduction in the content of mitochondrial proteins,
including UCP-1, and respiratory complexes, reduction in the noradrenaline content (53%), and the
capacity of IBAT to increase the temperature after noradrenaline stimulation. Our data suggest that direct
phosphorylation of glycerol by Gyk may be responsible for maintaining the supply of G3P for the increased
esterification of FA and TAG synthesis in IBAT from DEXA-treated rats. The reduction of IBAT thermogenic
capacity in these animals could be probably due to reduced sympathetic stimulation of IBAT.

Keywords: Brown adipose tissue, glucocorticoids, glycerokinase Funding: FAPESP and CNPq.
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Effects of NT157 on tyrosine kinase signaling pathways in BCR-ABL1 T315I cells
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Dept. Biochemistry and Immunology, 2Cell-Based Therapy Center, Ribeirdo Preto Blood Center,
3Department of Medical Images, Hematology, and Clinical Oncology, Ribeirdo Preto Medical School,
Ribeirdo Preto, SP, Brazil.

Chronic myeloid leukemia (CML) is characterized by the presence of the oncoprotein BCR-ABL1, which
constitutively activates the tyrosine kinase activity triggering a neoplastic transformation of hematopoietic
stem cells. Although, some reports using tyrosine kinase inhibitors have represented an advance in the
treatment of CML, up to 20% of patients are resistant to those inhibitors. In this sense, other studies
aiming proteins thatbind indirectly to the BCR-ALB1 have identified insulin receptor substrates (IRS) as a
potential targets, representing new therapeutic strategies for CML. Evaluation of the proteomic alterations
in primary samples from patients carrying T3151 mutation undergoing treatment with an IGF1R-IRS1/2
inhibitor, NT157. Peripheral blood mononuclear cells (PBMCs) from a CML patient with a BCR-ABL1
T315I phenotype were treated with 6.4 yM NT157 for 48 hours and submitted to analysis of cell viability
and apoptotic molecular markers by flow cytometry. To determine the changes in the protein abundances
of the cells, we performed a global proteomics analysis. The proteomic data was acquired using a Q-
Exactive-HF LC-MS/MS system and processed using Label-Free-Quantification approach with MaxQuant
and Perseus softwares. The 6.4 UM NT157 treatment for 48 hours significantly decreased cell viability and
increased apoptosis in PBMCs. Overall 3244 proteins were confidently identified with FDR < 1%.Label-
free quantitative analysis highlighted a list of 116 upregulated and 85 downregulated proteins differentially
detected among from cells not treated and cells treated with NT157. In particular, the BCR protein, which
is directly involved in CML pathogenesis is decreased by the NT157 treatment. Also, several metabolic
pathways involved to TCA cycle, angiogenesis, immune response and another’s are altered. The
pharmacological inhibitor of IGF1R- IRS1/2 NT157 showed antineoplastic effects in primary cells from
patients CML BCR-ABL1 T315l, including reduced cell viability and increased apoptosis. Therefore, the
inhibition of IGF1R/IRS signaling, using NT157 has revealed a potential therapeutic approach, and maybe
an alternative to the tyrosine kinase inhibitors in the context of patient’s inhibitor resistance (BCR-ABL1
T315l). Keywords: Proteomics, NT157, Chronic myeloid leukemia, BCR-ABL.

Funding: CNPq (Proc. 308561/2014-7, 402697/2016-2 and 305854/2017-8), CTC-CEPID (2013/08135-2)
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KLBN-01. The control of exposure to natural occurring radioactive materials
Abel Julio Gonzalez, A. J.1
1 Autoridad Regulatoria Nuclear (ARN), Argentina

The current radiation protection paradigm was developed in the form of recommendations by the
International Commission on Radiological Protection (ICRP) over around a century. These
recommendations were originally mainly aimed to the protection of radiologists in their practice. Then they
evolved into other activities; initially they would focus on occupational protection, then on the protection
of members of the public, then on patients undergoing radio-diagnosis and radiotherapy, and finally on
the protection of the environment. From the beginning the ICRP recommendations were focused on what
would eventually be termed firstly as ‘practices’ and then as ‘planned exposure situations’, namely
everyday situations involving the planned operation of radiation sources. The ICRP recommendations
confront severe challenges when applied to natural radiation and radioactivity, and they are particularly
confusing when applied to the so called naturally occurring radioactive materials (NORMs). There are
solutions to the conundrum of regulating natural radiation, and particularly NORMs. One possibility is to
change the current radiation protection system; but this could be too ambitious and politically unfeasible.
Another, perhaps more feasible approach, would be to undertake clear legislative and regulatory
decisions on exclusions and exemptions from the regulatory scope of natural radiation. Under these
conceptual limitations, the ICRP recommendations clearly indicate that: (i) for exposure situations
involving specified processed materials and by-products containing radionuclides of natural origin,
consideration may be given to extending the use of exclusion beyond the case of raw materials, whenever
their regulation is unjustified and should the legal national conditions permit; and, (ii) in jurisdictions where
the mechanism of exclusion may not be appropriate, the concept of exemption may be applied to these
products in order to achieve an equivalent objective. These unspecific recommendations were not
sufficient for international intergovernmental organizations to develop a quantitative and universal
consensual definition of scope for radiation safety standards dealing with natural radiation in general and
with NORM in particular. The suggested solutions are that relevant international and intergovernmental
organizations should: (i) promote an international legislative consensus for exclusion, through legislation,
of some natural radiation exposures; and (i) establish, unambiguously, criteria for regulatory exemption,
for instance establishing that criteria of no-control as an optimum protection option.

Keywords: ionizing radiation; licensing; NORM
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KLBN-02. - The Chernobyl Tissue Bank - a resource for radiation research
Geraldine Anne Thomas '
1Surgery and Cancer, Imperial College London (UK)

The Chernobyl Nuclear Power Plant accident in 1986 released large amounts of radioiodine into the
environment. This resulted in an increase in thyroid cancer in those exposed as children, resident in the
contaminated areas of Belarus, Ukraine and Russia. This remains the only radiobiological consequence
of the accident for the population at large. he Chernobyl Tissue Bank (CTB) was established in 1998 to
ensure that there was co-ordination of studies linking environmental low dose radiation exposure to
molecular and clinical phenotype of thyroid cancer. It provides infrastructure in Ukraine and Russia to
ensure that there is benefit to both the wider scientific community, and to the patients and local Institutes
that were responsible for collection of the samples. The CTB was the first tissue bank of its type, providing
multi-format biological samples (frozen tissue, fixed tissue, DNA extracted from both blood and frozen
tissue, serum and RNA extracted from frozen tissue) which is pathologically assured and consented for
research, to international research groups, together with an infrastructure to track and collate research
results from each individual sample. Ultimately, a data repository for studies taking an “integrated biology”
approach to understanding the mechanisms that underpin development of thyroid cancer has been
established. The CTB currently holds clinical and pathological information from 5283 patients, who have
provided 112,661 individual biological samples. 11,977 biosamples have been issued from 858 individuals
who were exposed to radiation from Chernobyl and 5399 samples from 308 individuals who were not
exposed, to 43 individual research projects, including 651 cases for whole genome sequencing (WGS).
Of those 519 cases of papillary carcinoma issued to projects that use WGS or next generation sequencing
(NGS), driver mutations have been identified in 96%, with point mutation in the BRAF gene being the
most common (42.2%) followed by fusions of the RET oncogene (20%). There was no association with
radiation exposure and individual driver mutations, but oncogene fusions were more frequent in those
aged under 19 at operation compared with those aged over 19 (61.8% versus 39.3%). The reverse was
true for cases with an oncogenic driver with a point mutation (28.9% in under 19s and 57.9% in those
aged over 19 at operation), irrespective of radiation exposure. The CTB provides a paradigm for
biobanking in the “omics” era and demonstrates the added value of returning research results to a tissue
bank to enrich data on any remaining samples from the same patient.

Keywords: Chernobyl, Tissuebank, Biosamples

Supported by: National Cancer Institute of the US and the Sasakawa Foundation, Japan

KLBN-03. - Radiation biodosimetry: New paradigms
Sally Amundson 1
Center for Radiological Research, Columbia University Irving Medical Center (NY, United States)

As concerns about the possibility of radiological or nuclear accidents or incidents have grown, many
countries have invested in science to support preparedness for such events. Much effort has gone into
the development of drugs to mitigate the effects of acute or delayed radiation syndromes. At the same
time, we must be able to identify those individuals within potentially exposed populations who could best
benefit from mitigator treatments. This presentation will overview biodosimetry needs, and then focus on
the development of gene expression based approaches to provide rapid radiation biodosimetry. Most
work to date has focused on dose reconstruction for acute external gamma-ray exposures, or on detection
of thresholds for triage. Here, we will consider more complex exposures, such as those including neutrons
or internal emitters, and some of the challenges of extrapolating from model systems to a human
population.

Keywords: biodosimetry, radiobiology, RNA
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KLBN-04. - Particle Radiation Therapy: developments, studies and applications
Gustavo Alberto Santa Cruz !
National Atomic Energy Commission, (, Argentina)

In this presentation the science, developments and applications of hadron therapies, especially Boron
Neutron Capture Therapy (BNCT) and Proton Therapy will be presented, with special focus on the
activities performed in Argentina in this field of scientific research. The rationale for using hadrons
(protons, neutrons and light nuclei) for the treatment of cancer has been substantiated by their dosimetric
as well as radiobiological properties. The former is achieved by the technological improvements that allow
controlling very precisely the charged particle beams and, in the case of BNCT, by expanding further the
properties of new boron compounds that deliver highly localized doses to tumor cells. The latter are more
related with the intrinsic properties of high ionization density particles, that create complex chromosomal
damage and inhibits proliferation in a very effective way. Both modalities also benefit from the use of
concomitant applications and procedures, which together with irradiation increase the tumor control and
minimize the toxicity of the treatment. During this lecture, examples of developments and applications will
be shown, and the importance of expanding regionally these options in pursuit of achieving a benefit to
patients and, at the same time, increasing the scientific and technological capacities of the countries of
the region.

Keywords: BNCT, Proton, Therapy

KLBN-05. - Women in the nuclear field promoting Latin American integration

Nelida Lucia Del Mastro 1, J.L Gervasoni?

1Centro de Tecnologia das Radiagdes, Instituto de Pesquisas Energéticas e Nucleares, IPEN/CNEN (S&o
Paulo, Brazil), 2Instituto Balseiro, Universidad Nacional de Cuyo, CNEA (Rio Negro, Argentina)

Nuclear energy is used for the generation of electricity, but also for the production of radioisotopes,
desalination of sea water and also for the production of hydrogen. Activities in the nuclear field are in the
area of science, technology and innovation that has long belonged to an essentially male domain, in which
the contributions of women were neglected or underestimated. The central idea for the creation of Women
in Nuclear, WiN Global, was to support and encourage women working in nuclear science and technology
and encourage the promotion of understanding and knowledge of the benefits of the peaceful use of
nuclear energy by the public. WiN Global currently has predominantly female members coming from 129
different countries, belonging to chapters or individually. Today, WIiN Global is integrated by 53 WIN
Global chapters. Forty-nine countries have their own chapters and there are also regional and
international ones. The history of Latin American integration started during the political independence
movement of the countries of the New Continent. Since then, up and downs were overcome in order to
keep a regional ambiance of good relationship. In the present study, a new form of integration is presented
by the efforts of the women working in the nuclear ambit. This important movement involves Latin
American WIN chapters (such as WIN Argentina, WiN Brazil, WiN ARCAL) promoting activities for the
integration of our region. In order to quantify, to some extent, the participation of Latin American women,
this paper presents a survey crossing data of the number of related publications to help to address an
objective analysis of the trend of this integration

Keywords: Women in Nuclear, WiN, nuclear energy, Latin American integration
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Symposia
SPBN-01- The nuclear technologies: innovations for minimizing the environmental impact

SPBN-01.01 - Future of Nuclear Energy Beyond Electricity
Leonam Dos Santos Guimaraes !
'Eletronuclear, Eletrobras Termonuclear S.A (Rio de Janeiro, Brasil)

Nuclear energy will continue to play a key role in the world’s low-carbon energy mix, with global nuclear
electrical capacity projected to double by 2050. The world’s nuclear power industry has not only proven
that it can be flexible even during a pandemic, but it also continues to serve a vital role in sustainable
climate change mitigation. Non-electric applications powered by nuclear energy could present sustainable
solutions for a number of energy challenges current and future generations will have to face. There is
growing interest around the world in using nuclear energy for such applications as seawater desalination,
hydrogen production, district heating and various industrial applications. Industrial applications and
nuclear cogeneration involve the integration of nuclear power plants with other systems. The heat
generated by the nuclear power plants can be used to produce a vast range of products such as cooling,
heating, process heat, desalination and hydrogen. The use of nuclear energy for cogeneration provides
many economic, environmental and efficiency-related benefits. Most of the world’s energy consumption
is for heat and transportation. Potential is in penetrating Transportation sector (Nuclear Hydrogen
Production for H2-FCEV) and Heat sector (Desalination, district heating/cooling, heat for industry). The
nature of industrial heat market is highly fragmented, hence very much suitable for Small Modular
Reactors (SMR). Individual large users with energy intensive industrial processes (desalination,
petrochemical, district heating...etc) cover the remaining portion of the industrial heat market with
requirements up to 1000 MWth, and exceptionally even more. Large reactors for cogeneration could fit in
industrial parks. But there are a number of Challenges for Cogeneration: Public acceptance; National
position (political will, Government commitment); National Regulations including licensing issues;
Availability of qualified human resources; Selecting the most appropriate NPP based on demand and grid
capacity; Disparity between characteristics of nuclear reactors & heat markets; Industry trends (Require
small amount of heat); Buy energy but not risk build it; Demonstrate newly NPPs tailored for industry
(HTR); Economics; Licenseability of tailored cogeneration NPPs with ensured safety and Siting.
Keywords: nuclear energy, heat transport applications , energy

Supported by: ELETRONUCLEAR

SPBN-01.02 - Deployment of Small Modular Reactors (SMR) and Transportable Nuclear Power
Plants (TNPP)

Stephen Whittingham 1

Transport Safety Unit, International Atomic Energy Agency, (Vienna, Austria)

Nuclear power has the capability to play a vital role in our societies in the future. The pace of the
development of Small Modular Reactors (SMR) and Transportable Nuclear Power Plants (TNPP)
concepts, has increased in recent years and the success of this sector will be dependent on an appropriate
transport safety infrastructure and public acceptance. To achieve a revised transport safety infrastructure
will require cooperation and collaboration by all parties involved. A requirement that also extends to the
necessary review and revision of the other aspects involved namely, security, nuclear safety, safeguards,
environmental and liability, regulations, and conventions. The increased use of nuclear power in electric
and non-electric applications will have a significant beneficial effect of increasing the decarbonization of
our future societies.

Keywords: transport, SMR, TNPP, Decarbonization
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SPBN-01.03 - Natural occurrence of radioactive materials (NORM) in mining and oil industry
Amendnia Maria Ferreira Pinto 1
"Nuclear Technology Development Center, National Nuclear Energy Commission, (Minas Gerais, Brazil)

Natural radioactivity comes from several sources: From the extra planetary space in the form of cosmic
rays, from the soil where radionuclides are widespread and from Earth's atmosphere. Whenever we act
on the environment, we produce some impact. Mining, for instance, mobilizes materials naturally present
in nature, some of which are the radioactive isotopes of the uranium and thorium decay series. here are
natural anomalies which potentiate even greater risks. However, with the available technological
knowledge, these impacts can be managed, and their risks controlled. NORM in oil reservoirs can be
dissolved during contact with water and/or oil with rock. The fluids coexisting in the reservoir may have
high concentrations of radionuclides that have accumulated during quite extensive periods of contact.
During oil exploration most of the NORM accumulate either as hard scales or sludges. Several deleterious
occurrences are produced by the presence of NORM, such as plugged piping and pumps, workers
exposure and contamination, contaminated soils and water, and voluminous waste generation. Exposure
to NORM scenarios demand monitoring the amount of alfa, beta, and gamma radiation and exposure
levels in air, soil, and water environment, as well as scale, sludge and scrap. Consecutive to sorting and
volume reduction NORM can be safely isolated in three types of radioactive waste repositories.
Occasionally, in case of accidents or other peculiar situations, interim repositories receive waste from
nuclear or radiological accidents. Hence, in case a final repository authorized to receive NORM waste is
missing, the mining and oil industry production cycles remain open. The interim solution - initial storage —
affords neither financial nor environmental sustainability. Waste Management is a set administrative and
technical activities related to waste, from their origin to their disposal. Its fundamental principle is based
in not generating - or reducing to a minimum - both the generated volume and the volume to be disposed
of. Accordingly, every radioactive, nuclear, metallurgical, mining, or oil extraction activity must have a
radioactive waste management plan. All that can be done is conditioning and/or processing, aiming at
amending the radwaste characteristics, such as changing its composition, removing radionuclides or
reducing radwaste volume opens up vast opportunities for R&D.

Keywords: NORM, Natural radioactivity, radioactive isotopes
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SPBN-02- Biochemistry and biotechnology for radiopharmaceuticals development

SPBN-02.01 - New Developments in Imaging Cell-Based Therapy

Jane Sosabowski !

1Centre for Cancer Biomarkers and Biotherapeutics, Barts Cancer Institute, Queen Mary University of
London (London, United Kingdom)

The development of cell-based therapies is an exciting field which harnesses the immune system to kill
cancer cells. This involves injecting living cells into a patient, which then target tumour cells within the
body. Although this approach has seen some success in treating haematological malignancies, solid
tumours are much more challenging and questions remain around where the administered cells go in the
body, whether or not they reach the site of the disease, how many cells are needed to effect a response
and what is the timescale? The ability to visualise and quantify cell therapies in living subjects both on
initial administration and over time is immensely valuable to development programmes and for monitoring
patient response. This presentation will cover nuclear imaging approaches for visualising cell therapies in
living subjects, including both by direct cell labelling and reporter gene imaging approaches, and detail
the advantages and disadvantages of each.

SPBN-02.02 - Global initiatives for diagnosis and therapy (theranostics) radiopharmaceuticals
availability

Amir R. Jalilian'

'Radioisotope Products and Radiation Technology Section, Department of Nuclear Sciences and
Applications, International Atomic Energy Agency (Vienna, Austria)

The production and application of theranostic radiopharmaceuticals has opened a new gateway to
diagnostic/therapeutic nuclear medicine for critical human diseases. Advances in development of
peptide/small targeting molecules for various human malignant molecular targets such as somatostatin
receptors, PSMA, GPR etc. in combination with a large list of theranostic radioisotopes including but not
limited to Lu-177, Y-90, Ac-225, Cu-series, Sc-series etc. has provided a powerful toolbox for clinicians.
The International Atomic Energy Agency (IAEA), a source of service to the Member States on nuclear
science and technology, is observing and monitoring worldwide developments in the field of medical
radioisotope and radiopharmaceutical production together with professional societies and private
companies. The agency promotes the production and application routes including research reactors,
cyclotrons, linear accelerators, and other cutting-edge methods, and not only designs and promotes
activities such as Coordinated Research Projects (CRPs), Technical Meetings (TMs), national/regional
training courses and conferences, but also supports and joins forces with international professional
societies to support and promote radiopharmaceutical sciences. Various IAEA CRPs on the production
and application of theranostic radiopharmaceuticals have been proposed, finalized, or planned during the
last decade, with exemplary outcomes and outputs with participation of major role players, industries, and
Member States research teams with focus on local, regional, and international production and sharing
networks.

Keywords: radiopharmaceuticals, molecular imaging, therapy
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SPBN-04- Patients radiation exposures and epidemiological surveys

SPBN-04.02 - The EPI-CT - a European cohort study to quantify cancer risks in paediatric and
young adult patients from CT radiation

Ausrele Kesminiene 1

'Environmental and Life style Epidemiology Branch, International Agency for Research on Cancer
(Rhéne, France)

The use of computed tomography (CT) has increased dramatically during the last decades and raised
concerns regarding potential of its iatrogenic effects, particularly in children who are more sensitive to the
effects of ionizing radiation. EPI-CT aims at evaluating cancer risk potentially related to radiation doses
from CT in childhood and adolescence. Based on a common protocol, national cohorts were assembled
in 9 European countries both retrospectively and prospectively, by identifying eligible participants from
radiology department records. Patients were linked with national/regional registries of cancer, vital status
and migration. The EPI-CT addresses three major outcomes of interest: brain, haematological and other
solid cancers. A complex individual organ dose and uncertainty estimation based on the Two-Dimensional
Monte-Carlo simulation method was developed to reconstruct the absorbed radiation dose from each CT
scan using the National Cancer Institute Dosimetry System for CT (NCICT) software. The EPI-CT study
includes 658,752 patients who were still alive and cancer-free before and five years after their first CT.
Overall,165 brain cancers occurred, including 121 glioma. Mean cumulative brain dose was estimated to
be 49.3 mGy. A statistically significant linear dose-response relationship was observed for all types of
brain cancers combined, as well as for gliomas separately. The excess relative risk (ERR) for all brain
cancers at 100 mGy of absorbed brain dose was 1.27 (95 % Cl 0.51, 2.69) and for gliomas 1.11 (95 % ClI
0.36, 2.59). This is the first study with a complex individual organ dose and uncertainty estimation. The
observed dose-response relationship is unlikely to be fully explained by indication bias based on the
results of sensitivity analyses and external evidence. Further follow-up is needed as numbers of solid
cancers will increase with age.

Keywords: Cancer, Computed tomography, Epidemiology

Supported by: European Union

SPBN-04.03 - Global surveillance of trends in cancer survival
Maria Paula Curado '
1 A.C. Camargo Cancer Center, Cancer Epidemiology Group (SP, Brazil)

The lecture is an overview of cancer survival worldwide on population-based cancer registries incidence.
The Concord -3 study is monitoring selected cancer and lately besides the selected solid tumors,
childhood lymphoblastic leukemia and brain is now included. More data will be available soon about
morphological classification and survival to refine biological and epidemiological association linked with
also biomarkers. | am going to present survival for selected solid tumors and lymphoblastic leukemia and
brain in children. There is a disparity in relative survival between the populations worldwide high-income
countries with highest survival while upper and low-income countries with lower. access to diagnosis and
treatment are main limitation associated with poor survival. Continuous monitoring in cancer incidence,
mortality and survival can improve life quality hence better understand cancer trends and biological
differences among populations.

Keywords: cancer, survival, population based
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SPBN-05 - Development of models for tumoral and inflammatory imaging

SPBN-05.01 - Three-dimensional cellular culture system for testing of biological effects of
radiations in tumoral and non-tumoral models

Daniel Perez Vieira

'Instituto de Pesquisas Energéticas e Nucleares, IPEN/CNEN/SP (S&o Paulo, Brasil)

In vitro cell cultures are a well-known controlled test system used to analyze tumor physiologic responses
upon negative stimuli. Updated techniques, us-ing three-dimensional organization of cells in cultures, are
being increasingly used to this purpose. Research organizations and industry are striving to pro-duce in
vitro tumor surrogates that could be better test systems to antitumor agents as new compounds or to
study radiation effects on cancers. The presentation will show some techniques currently used to build
and maintain these specific cell cultures, and how experiments are evolving towards the production of
tumoroids, or tumoral organoids, which will include various cell types and additive manufacturing
Keywords: 3D cell culture, tumoroids, radiations

Supported by: FAPESP (2017/50332-0), FINEP (23784-17) & IPEN/CNEN-SP

SPBN-05.02 - 131l-Ixolaris development as a theragnostic agent: metastatic melanoma pre-clinical
studies

Sergio Augusto Lopes de Souza

Departamento de Radiologia, Faculdade de Medicina, Universidade Federal do Rio de Janeiro (Rio de
Janeiro, Brasil), 2IBQm, Universidade Federal do Rio de Janeiro (Rio de Janeiro, Barsil), 3IBCCF,
Universidade Federal do Rio de Janeiro (Rio de Janeiro, Brasil)

Metastatic melanoma is a very aggressive neoplasm presenting high mortality rates in a few months and
resistance to therapeutic interventions. Previous studies have shown that tissue factor expression (TF), a
blood coagulation initiator protein, correlates with the histological grade of malignancy and vascularity,
playing a fundamental role in tumor invasion, tumor growth, angiogenesis and metastasis. Ixolaris, a
non-immunogenic molecule that specifically binds to TF, has already demonstrated in vivo reduced growth
of melanoma tumor metastatic nodules (B16-F10). Thus, the main objectives of this work were: 1) To
develop an efficient and stable labeling technique of Ixolaris with lodine-131(1311) which could also
maintain its biological activity; Il) To study and compare in healthy and melanoma-induced mice, the
biodistribution of 1311 and 131l-Ixolaris; and Ill) to evaluate whether 131I-Ixolaris could serve as a
metastatic melanoma agent. Ixolaris radioiodination was done using iodogen at room temperature. Quality
control was made with paper and liquid chromatography (sephadex G-75). Labeling stability was
accessed for 24h and the anticoagulant activity of 131lI-Ixolaris was measured using a coagulometer.
Planar and SPECT imaging and biodistribution studies were performed after intravenous administration
(iv) of 1311 or 131l-Ixolaris in @ murine melanoma model (B16-F10) divided in 3 groups: I-D0 of induction;
[I-D15; and 1lI-D1 and D15 (double treatment). Animals were sacrificed at D18. In vitro studies have
demonstrated that 131l-Ixolaris is stable at plasma and saline for at least 24h and maintains its inhibitory
activity on blood coagulation. Biodistribution studies and lung nodules counts showed that the fractionated
use of 9MBq of 131I-Ixolaris (D1/D15) reached better results showing a decrease in lung metastatic
nodules. Scintigraphy 90 minutes after iv of 131lIxolaris demonstrated uptake in pulmonary topography.
These results suggest that 131l-Ixolaris has a promising future as a theragnostic agent and could serve
as a new tool for the management and treatment of metastatic melanoma.

Keywords: Ixolaris, Melanoma, Theragnostic

Supported by: CNPq, FAPERJ
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SPBN-05.03 - Derivative from the antimicrobial peptide LyeTx | as potential positron emission
tomography (PET) radiopharmaceutical

Leonardo Lima Fuscaldi 1

Departamento de Ciéncias Fisioldgicas, Faculdade de Ciéncias Médicas da Santa Casa de S&o Paulo
(Sao Paulo, Brasil)

Current diagnostic methods and imaging techniques are not able to differentiate infection and sterile
inflammation. Thus, reliable methods are sought to provide this distinction and molecular imaging
techniques are interesting options, since they are based on physiological changes. In this context,
radiolabeled antimicrobial peptides have been investigated as they accumulate in infectious sites instead
of aseptic inflammation, due to their selectivity for interaction with microorganism cells rather than with
mammalian cells. Previously, the antimicrobial peptide LyeTx | was isolated from the venom of the spider
Lycosa erythrognatha. In this lecture, it will be described the development of a 8¢ Ga-labeled derivative
from LyeTx | as a potential radiopharmaceutical for infection imaging using the PET/CT technique. Three
novel shortened derivatives (LyeTx | mn; LyeTx | mnAK; LyeTx | mnAKAc) were synthetized and
evaluated for their toxicity and biological activity. Among them, LyeTx | mnAK presents the best score
between antimicrobial (|MIC) and hemolytic (1EC50) activities, and LUHMES cell-based NeuriTox test
showed that it is less neurotoxic than the original LyeTx | (ECso [LyeTx | mnAK] < ECso [LyeTx I]). Data
obtained in a mouse model of septic arthritis (S. aureus), showed that LyeTx | mnAK is able to reduce
infection and, then, the inflammatory process and pain. Next, LyeTx | mnAK was synthetized with the
chelating agent DOTA attached to its C-terminal portion, aiming 8¢ Ga-labelling. The radiopeptide presents
high radiochemical stability in saline and serum. In vitro assay showed correlation between the amount
of bacterial cells (S. aureus) and the percentage of radiopeptide binding. PET/CT images, obtained in
animal infection (S. aureus) and sterile inflammation models, revealed the ability of 68 Ga-DOTA-LyeTx |
mnAK to identify infection focus (target/non-target = 4.9) and differentiate it from sterile inflammation
(target/non-target = 1.3). Therefore, it is a promising radiopharmaceutical for infection imaging using the
PET/CT technique.

Keywords: gallium-68, PET/CT, radiolabeled antimicrobial peptides

Supported by: Associagdo PROUNIEMP / HIAE, FAPEMIG, CNPq and CAPES

SPBN-05.04 - Use of 99mTc-anti-TNF-alpha as a marker of inflammatory disease activity

Bianca Gutfilen 1, Sergio Souza'

Faculdade de Medicina, Departamento de Radiologia, Universidade Federal do Rio de Janeiro (RJ,
Brasil)

Graves’ ophthalmopathy (GO), also called Graves’ orbitopathy,is characterized by an initial inflammatory
stage of active disease that has a variable course (duration range, 6-24 months), after which there is an
inactive disease stage characterized by predominant fibrosis. Active-stage GO involves a multifactorial
inflammatory process that enlarges extra ocular muscles, During the initial inflammatory stage, there are
primarily increases in interferon-a and tumour necrosis factor alpha (TNF-a). It has been suggested that
99mTc-anti-TNF-a scintigraphy may be a useful diagnostic tool in GO. Here we present our experience
regarding the use of this radiopharmaceutical in the evaluation of different diseases, such as Rheumatoid
Arthritis, Graves Ophtalmopathy, Psoriatic Arthritis, Ankylosing Spondylitis, Autoimmune Enteropathy,
and Inflammatory Bowel Disease. Our experience suggests that 99mTc-anti-TNF-a scintigraphy is a good
complementary tool for the diagnosis of disease activity where TNF-a has a role in the
physiopathogenesis of the disease.

Keywords: TNF-alpha, Disease activity, Scintigraphy

Supported by: CNPq, FAPERJ
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SPBN-06- Radiotracers as signatures evaluating water quality and the biodiversity protection

SPBN-06.01 - High Uranium Concentrations in the Groundwater of the Rio de Janeiro State, Brazil,
Mountainous Region

José Marcus Godoy ', P.R. Ferreira2, E.M. Souza'?, F. Fraifeld3

'Departamento de Quimica, Pontificia Universidade Catolica do Rio de Janeiro (RJ, Brazil), 2nstituto de
Radioprotecdo e Dosimetria, Comisséo Nacional de Energia Nuclear (RJ, Brazil), 3Departamento de Engenharia
Civil e Ambiental, Pontificia Universidade Catélica do Rio de Janeiro (RJ, Brazil)

Unexpectedly high uranium concentrations, up to 930 g L-1, approximately thirty times higher than the
World Health Organization (WHO) guidance level, were observed in groundwater samples from the
mountainous region near Rio de Janeiro City, the so-called “Regido Serrana”, approximately 60 km from
the city. This region is characterized by a large number of tourist activities and water-related industries,
such as mineral water and breweries that can be impacted by these findings. In addition, the water
supplies in small communities of this region are partially or entirely based on groundwater sources.
Uranium contamination was observed in 7 of the 16 counties in this region. Based on these data, this
study concluded that the probability of obtaining uranium contaminated groundwater is high in some
specific areas of this region. In addition, high 222Rn concentrations were verified, with levels reaching
1570 Bq L-1. Furthermore, a maximum level of 4.6 Bq L-1 210Pb was also measured, which has a WHO
guidance level of 0.1 Bq L-1. Based on the present findings, it is suggested that any artesian well deeper
than 80 m in this region should be tested for uranium and 222Rn.

Keywords: radon, groundwater, uranium

SPBN-06.02 - Removal of Zn and Cd from overlying water by mangrove sediments: testing the
effects of sediment resuspension

Wilson Thadeu Valle Machado 1, Katia Suzuki2, Raphael J.M. Castro?, Melissa N. Sondermann3, Edimar
C. Machado?, Alfredo B. Bellido!, Ricardo Tadeu Lopes?

1Geoquimica, Universidade Federal Fluminense (Brazil), 2Laboratério de Instrumenta¢do Nuclear, Universidade
Federal do Rio de Janeiro (Brasil), 3Programa em Alteragdes Climaticas e Politicas de Desenvolvimento,
Universidade de Lisboa (Portugal), “Quimica Analitica, Instituto Federal de Educagéo, Ciéncia e Tecnologia do Rio
de Janeiro (Brasil)

Radiotracer experiments have been useful to improve our comprehension on biogeochemical processes
involving trace metal pollutants. This study tests the hypothesis that coastal sediments redeposition after
resuspension events in tidal water may change the sediment capacity to sequester pollutants from overlying
water after formation of new sediment-water interfaces. Microcosm experiments were performed with
mangrove sediments from the Itacuruga mangrove forest, located at Sepetiba Bay (Brazil) to evaluate 65Zn
and 109Cd removal kinetics by redeposited mangrove sediments, in a region in which these trace metals are
the major industrial pollutants affecting the coastal zone. Water columns that overlaid redeposited and control
sediments were spiked with artificial radiotracers Overlying water was sampled at 10 min, 1 h,2h,3h,4 h, 5
h, 6 h, 19 h, and 24 h. After 24 h, sediment cores were sectioned in 1-cm intervals. The determination of
radionuclide activities in these samples was performed by gamma-ray spectrometry with a high-purity Ge
detector. Metal retention within redeposited sediments were approximately 20% lower than in control
sediments. Average decreases of 41% (109Cd) and 27% (65Zn) in the half-removal times (t1/2) from overlying
water were promoted by redeposited sediments in comparison with control sediments (without statistically
significant differences). More limited depth diffusion of metals was observed within redeposited sediments,
limited to the uppermost centimeter. This experimental approach indicates that frequent disturbances that
cause sediment resuspension-redeposition events are not able to change the ability of mangrove sediments
to trap metal pollutants. Mangrove vegetation cover acts stabilizing and retaining coastal sediments and
associated pollutants more than occur in unvegetated sites, which may compensate a higher metal
remobilization susceptibility due to physical and biological disturbances when retained within upper layers, as
observed for redeposited sediments.

Keywords: Metal radiotracers, Sediments, Mangroves.

Supported by: FAPERJ e CAPES
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SPBN-06.03 - Chemical diversity in tree species from Caatinga

Elvis Joacir De Franca

1Centro Regional de Ciéncias Nucleares do Nordeste, Comisséo Nacional de Energia Nuclear
(Pernambuco, Brasil)

Of a biodiversity under discovering at diverse trophic levels (microorganisms, plants, animals), Caatinga
ecosystems are exclusively present in the Northeast Region of Brazil. Its typical plant species are adapted
to hot dry environments, to soils of low water and nutrient contents, mainly phosphorus, and, sometimes,
under influence of uraniferous areas containing high activity concentrations of natural radionuclides.
Despite the high adaptability of plant species, these ecosystems are subjected to strong anthropogenic
impacts like firing, agriculture and pasture. Particularly, the mineral cycling is quite intricate for Caatinga
species, in which little is known about the diversity of chemical elements in tree species. This lecture
compiles the first results on the distribution of trace elements such antimony, cadmium, molybdenum,
thorium, uranium, lanthanum and lanthanoids on Caatinga tree species. Compared to the Atlantic Forest
species, leaves from Caatinga presented the lowest concentrations, including nutrients such as calcium;
however, some accumulation was noted in leaves for all chemical elements studied compared to the
expected range for plants. As noted for other worldwide natural forests, bioaccumulation was mostly
consistent for trees from the same plant species even growing in the same area. The independence of
soil contents indicates the needs for increasing the knowledge on the trace element distribution in
Caatinga plants aiming at biodiversity conservation and sustainable use.

Keywords: biodiversity, rare earth elements, bioaccumulation

Supported by: FACEPE, FAPESP, CNPq and CAPES
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SPBN-07 - Radiation occupational exposures

SPBN-07.01 - Mathematical tools for radiological protection and dosimetry
Denison de Souza Santos '
'Divisdo de Dosimetria, Instituto de Radioprote¢éo e Dosimetria (RJ, Brasil)

In radiological protection, calculations are usually too complex to be ex-actly solved by means of
mathematical analytical techniques. Computational tools are then needed in order to evaluate the
quantities used in the area. Some physical quantities, like the kerma in a radiation field, can be directly
measured but others, like human organs equivalent doses and the effective dose, cannot be directly
measured by their own definition. The connection be-tween those measurable quantities and the
unmeasurable ones is then made by computer radiation transportation codes, usually by means of Monte
Carlo simulations, acting upon mathematical anthropomorphic models that represent a standard human
being. In external radiation dosimetry, auxiliary operational quantities are defined that can be measured
and should overestimate the pro-tection quantities. In internal dosimetry, biokinetic models of the intake
and re-tention of radionuclides in the human body are established. Those biokinetic models, together with
radiation transportation codes are then used to estimate organ doses during a fixed time. Monte Carlo
simulations are also used to evaluate air crew doses coming from cosmic rays exposures and in
dosemeters development, once the complete device structure is known and can be imple-mented in the
simulation code. This lecture will give an overview of the role that these computer calculations play in
radiological protection. Keywords: Monte Carlo, Radiological protection, Dosimetry

SPBN-07.02 - Occupational Exposure to lonizing Radiation
Dunstana Rabelo Melo *
"Melohill Technology Inc. , (Clermont, Florida, USA)

According to the International Commission on Radiological Protection (ICRP) and the International Atomic
Energy Agency (IAEA), the definition for Occupational exposure is the radiation exposed workers in the
course of their work, with the exception of: (a) exposure to the normal local natural background radiation;
(b) exposure from exempt activities involving radiation or exempt sources; and (c) any medical exposure
of patients. Occupational radiation exposed workers are subject to controls established by the national
regulatory authorities. The workers can be exposed to natural sources or human-made sources, the
exposure to either result in radiation doses. The natural sources of radiation are cosmic radiation and
naturally occurring radionuclides belonging to the 238U, 228Th and 232Th decay series. This situation is
called NORM (Naturally Occuring Radioactive Material) and TENORM (Technologically Enhanced
Naturally Occurring Radioactive Material). The sectors involved in occupational exposure to NORM and
TENORM are extraction and processing industries (minerals, oil and gas), workplaces with high
concentrations of radon (drink water treatment, thermal spas, show-caves, wine cellars), consumer
products (fertilizers and fertilizer production wastes, cigarettes, granite countertops). Some countries do
not regulate the sectors involving exposure to natural sources of radiation, as a result the occupational
exposure can exceed the dose limits. The sectors that include human-made sources of radiation are
regulated, the workers are monitored on a routine basis. It includes the sectors of the nuclear fuel cycle,
medical uses of radiation, industrial uses, educational uses, military uses. In general, the average annual
effective doses are below the investigation level for all sectors. The exception is for workers involved in
interventional radiology, in nuclear medicine and in industrial radiography; which the average annual
effective doses may exceed the dose limits if the radiological protection measures are not implemented
properly. According to the UNSCEAR 2008 Report, for the period 2000-2002, the worldwide number of
workers exposed to natural sources was 13 million, the average annual effective dose was 2.9 mSv. On
the other hand, the worldwide number of workers exposed to human-made sources was about 10 million,
the average annual effective dose was 0.4 mSv. The evaluation shows a decline of radiation exposure in
all sectors involving exposure to human-made souces. Keywords: occupational exposure, radiation
exposure, natural sources, human-made sources
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SPBN-07.03 - Radiation protection from a personal dosimetry service perspective
Yvone M Mascarenhas
Sapra Landauer Serv.de Assessoria e Protecao Radiologica, Sao Carlos, S&o Paulo, Brazil.

Personal Dosimetry is the ultimate measurements of the effectiveness of the radiation protection culture
implemented on any institution that makes use of ionizing radiation. In Brazil since 1995,
CASEC/IRD/CNEN implemented a very modern certification process for all personal dosimetry services.
Also, the Health Ministry, through ANVISA established the mandatory use of personal dosimetry for all
Occupational Exposed Individual. Sapra Landauer is a private service offering personal dosimetry since
1979 with marked presence of about 40% of all personal dosimetry evaluations in Brazil. Data analysis of
these large number of records is a important indication of the current situation of Radiation Protection in
Brazil. Time evolution of the last 4 years is presented showing the increase in total number of occupational
Exposed Individual in Brazil as well as the distribution of dose occurrence in some of the significant
growing sectors like Nuclear Medicine and Veterinary. This analysis shows which sectors presents growth
above overall average as well as tendencies of the personal dose records. The result of this analysis is a
guide to the need to implement training programs aiming to the improvement of the radiation protection
culture of specific applications.

Keywords: personal dosimetry, radiation protection, dose distribution
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SPBN-08- External radiation cancer therapy

SPBN-08.01 - Dose fractionation in Radiotherapy

Helena Regina Comodo Segreto!

Oncologia Clinica e Experimental / Setor de Radioterapia, Universidade Federal de Sao Paulo / Escola
Paulista de Medicina (Sao Paulo, Brasil)

The present lecture covers conventional and modified dose fractionation protocols used in radiotherapy,
as well as the radiobiological basis for dose fractionation. The modified fractionations addressed are:
hyperfractionation, accelerated fractionation and hyperfractionated accelerated treatment. Concerning
the radiobiological bases, DNA and cell cycle response to radiation, tolerance dose and the 5 Rs of
radiotherapy are addressed.

Keywords: Radiobiology, Dose fractionation, Radiotherapy

SPBN-08.02 - Developments in proton therapy to treat pediatric patients
Luis Augusto Perles 1
Radiation Physics, University of Texas MD Anderson Cancer Center (Texas, USA)

Around 60% of all malignant neoplasm are treated with radiation therapy alone or combined with other
modalities. While most cancers appear later in adult life when critical organs such as brain and heart are
fully developed and bodly is fully grown, survivors of pediatric cancer patients are left with long lasting and
crippling late effects of radiation treatments. In early 2019 pediatric cancer treatments was a theme in the
scientific journal Science alongside the most common side effects of childhood cancer such as memory
problems, hearing and visual problems, heart conditions, hormonal and infertility problems, among others.
Proton therapy has been identified as one of the best radiation therapy for most pediatric solid cancers
due to its lack of exit dose and target high precision. Traditional passive scattering beams use components
along the beams-eye- view to scatter and modulate the proton beam, producing a large amount of neutron
radiation that showers over the patients’ body. Pencil beam scanning uses magnetic steering to spread
the proton beam along a large area, while the energy modulation is done in the acceleration vault, far
away from the treatment room. This technique produces no neutron outside the patient’s body. Eliminating
the source of neutrons inside the treatment room is a step forward, there are still more challenges. Normal
tissues in the entrance of large spread- out-of-Bragg-peak (SOBP) do receive a reasonable amount of
dose. Which is especially concerning when tumors are located deep in the brain tissue. Techniques that
distribute multiple beams like intensity modulated proton therapy (IMPT) and rotating proton therapy arc
(Sparc) can help reduce such burden. Another potential candidate is the mini-beam, which splits the beam
into small beamlets and has the potential to further spare tissue in the entrance dose region.

Present the current developments in proton therapy for pediatric cancers

Keywords: pediatric cancer, proton therapy, pencil beam scanning

Supported by: N/A
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SPBN-08.03 - Postmastectomy radiation therapy: challenges on the ESTRO-ACROP consensus
guideline

Andreyson Araujo’, Rogério Matias Vidal da Silva', Divanizia Souza’

Departamento de Fisica, Universidade Federal de Sergipe (SE, Brazil)

Treatment planning of post-mastectomy radiotherapy (PMRT) plans for patients with mammary prostheses
are still based on the field and not on irradiated volume, which would consider the target volume with the
inclusion of the prosthesis or the reconstructed breast itself. In treatment planning techniques based in field,
the radiation dose absorbed in the skin is relatively high, which causes complications for the patient, such as
erythema and edema in the treated region. Aiming to reduce treatment-related toxicity without compromising
target coverage, in 2019 a new consensus guideline from the European Society of Radiotherapy and Oncology
- Advisory Committee on Radiation Oncology Practice (ESTRO-ACROP) for target volume delineation in the
post-radiotherapy setting mastectomy was published. According to the guideline, the permanent silicone
implant and the contralateral breast must be delineated in the planning tomography, but the transplanted
tissues (skin, fat, muscle) and synthetic materials (silicone implants and tissue expander) are not part of the
clinical target volume (CTV). Although ESTRO-ACROP presents detailed instructions on target volume
definitions for Breast Radiotherapy in the setting of immediate breast reconstruction, this document does not
instruct on important aspects of treatment planning and delivery, such as the use of planning target volume
(PTV) and the dose limit values for organs at risk (OAR) expected with the change in treatment volume.
Considering the importance of evaluating the aspects related to the process of implementing the new mode
of target volume delineation proposed by ESTRO-ACROP, this work presents an experience of evaluation of
these aspects in one of the largest radiotherapy centers in Brazil. The goal is that this experience will be useful
to professionals in other radiotherapy centers who intend to implement the new consensus guideline in breast
delineation in their clinical practice. Keywords: post-mastectomy, radiotherapy, new consensus guideline.
Supported by: CNPq and CAPES

SPBN-08.04 - Biological dosimetry for predicting acute side effects in radiotherapy

Ademir Amaral ', Marcela Lemos-Pinto?, Luciano Lucena', André Maciel Netto!, Edvane Borges'
Departamento de Energia Nuclear, Laboratério de Modelagem e Biodosimetria Aplicada. Universidade
Federal de Pernambuco, Recife - Brazil.

Radiotherapy (RT) induces lethal lesions in malignant neoplasias, through the interaction of ionizing radiation
(IR), generally without causing severe reactions to healthy (normal) tissue adjacent to the tumor. However,
the occurrence of acute side effects may compromise the RT outcomes. This phenomenon was first described
in patients with genetic syndromes like Fanconi Anemia and Ataxia-Telangiectasia since patients with these
diseases have shown severe adverse effects due to their difficulty in repairing DNA radioinduced damages.
Additionally, studies have pointed out cases of significant individual radiosensitivity that were not associated
with any known genetic syndromes. Although promising, no pre-therapeutic radiosensitivity test is commonly
used in oncology practices. In this sense, several studies have proposed potential biomarkers for assessing
individual radiosensitivity based on cellular or molecular techniques, and most of them are either laborious or
high-cost techniques. On the other hand, biological dosimetry encompasses individual dose evaluation based
on biological endpoints induced by ionizing radiation (so-called biomarkers). Although the relationship between
IR-induced biomarkers and the absorbed dose is not always straightforward, using biological dosimetry as a
reference in investigating individual radiosensitivity would contribute to protocol individualization in
radiotherapy. This study was designed to examine in vitro irradiated peripheral blood mononuclear cells
(PBMC) as a pre-therapeutic test for predicting the individual degree of these acute side effects in head and
neck cancer radiotherapy. For this, blood samples were collected and irradiated using a 6 MV linear
accelerator. Based on the International Atomic Energy Agency manual for Cytogenetic Dosimetry (2011), the
viability of PBMC, frequency of unstable chromosome aberrations, and micronuclei were compared to the
intensity of acute side effects experienced by the studied patients. Although further studies in larger cohorts
are needed to ensure the validity and reliability of the methodologies, our initial results point to a practical and
affordable pre-radiotherapeutic test for predicting patient radiosensitivity.

Keywords: Biodosimetry, Radiosensitivity, Radiotherapy.

Funding: IAEA, CNPq and FACEPE
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SPBN-09- Androgen receptors signaling and clinical studies for prostate cancer

SPBN-09.01 - Androgen receptor and prostate cancer therapy
Carvalho, H. F.
State University of Campinas, Campinas SP, Brazil

Prostate cancer is a highly prevalent disease. It has devastating effects in patients and their families,
summing up enormous costs to both society and economy. Androgen blockade has been a primary
therapy for prostate cancer for more the fifty years. The remarkable effects on tumor size are, however,
followed by biochemical recurrence and, eventually, death. The androgens testosterone and
dihydrotestosterone act via the androgen receptor, a 110kDa protein, member of the nuclear receptor
superfamily. Upon activation by androgens, the activated androgen receptor is translocated to the cell
nucleus where it exerts its transcription factor function, regulating proliferation and differentiation related
genes. The expression of PSA and PSMA is tightly regulated by androgen levels. Important transitions in
prostate development are regulated by androgen level variations. Castrated men never develop prostate
cancer, suggesting the importance of androgen stimulation for prostate function and tumor development.
It has become evident that changes associated with the androgen receptor are associated with
biochemical recurrence. Gene point mutations, gene amplification, receptor promiscuity and cross talk to
other signaling pathways have been shown to contribute to the progression of the so-called castration-
resistant prostate cancer. In this talk | will summarize aspects of prostate development, prostate cancer
initiation and progression, and treatment in relation to androgen stimulation and deprivation, using the
literature and data from the laboratory. | will introduce the participation of macrophages as important
factors in inducing prostate epithelial cell death in response to castration. Finally, | will comment on the
specificity of PSMA as an excellent target for prostate cancer radiotherapy.

SPBN-09.02 - Clinical trials with 18F-PSMA1007

Cristina Sebastiao Matushita 1, Diego Roman?, Diego Pianta’, Bruno Hochhegger2

Nuclear Medicine, Brain Institute of Pontificial Universidade Catélica do Rio Grande do Sul (Rio Grande
do Sul, Brazil), 2Radiology, Brain Institute of Pontificia Universidade Catélica do Rio Grande do Sul (Rio
Grande do Sul, Brazil)

Proper assessment of prostate cancer in both initial staging and biochemical recurrence of prostate
cancer remains a challenge for the attending physician and for conventional imaging methods in the
evaluation of these patients. The aim of the present study is to demonstrate the success of the
identification of extra-prostatic disease in the inicial staging or the localization of disease in patients with
biochemical recurrence using 18F-PSMA1007 PET/CT, in our experience. The aim of the present study
is to demonstrate the success of the identification of extra-prostatic disease in the inicial staging or the
localization of disease in patients with biochemical recurrence using 18F-PSMA1007 PET/CT, in our
experience. Methods: this is a prospective cross-sectional study. 18F-PSMA1007 PET/CT were
performed between October/2019 and June/2021. The scans were analyzed by four independent
specialist physicians. Positive findings for recurrence of prostate cancer were classified according to their
location, with recurrence at the prostate, lymph node or metastasis sites. Results: More than 200 patients
underwent 18F-PSMA1007 PET-CT, mostly for the evaluation of biochemical recurrence. The
identification of metastases in patients at an inicial stae was more common in those classified as high risk
prostate cancer. In patiens who were evaluating biochemical recurrence, negative tests occurred in
patients with very low PSA levels. Conclusion: 18F-PSMA1007 PET/CT is very useful in the initial
assessment of high risk patients and plays a fundamental role in the assessment of high risk patients and
plays a fundamental role in the assessment of biochemical recurrence, allowing for a personalized and
adequate treatment for each patient.

Keywords: 18F-PSMA1007, PET-CT, Prostate cancer
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SPBN-09.03 - Clinical applications of positron emission tomography (PET) with 68Ga-PSMA
Lilian Yuri ltaya Yamaga'
Departamento de Imagem, Hospital Israelita Albert Einstein (SP, Brasil)

Prostate-specific membrane antigen (PSMA) has become one of the most promising molecular targets in
the clinical practice. As there is an increased expression of PSMA on the membrane of prostate cancer
(PCa) cells, radiolabeled PSMA inhibitors have been developed to provide PCa imaging and therapy.
68Ga-PSMA positron emission tomography/computed tomography (PET/CT) plays a key role in the
majority of clinical setting of PCa, in particular during staging of disease, biochemical recurrence detection
and evaluation of castration-resistant PCa patients. It is demonstrated the high sensitivity of 68Ga-PSMA
PET/CT in the setting of initial staging and in biochemical recurrence, even in patients with low PSA levels,
allowing early detection of disease. 68Ga-PSMA PET/CT is superior to conventional imaging and choline-
based PET/CT in the evaluation of biochemical relapse. PET Imaging findings has influenced in the
management of these patients impacting on the choice of therapeutic strategy. 68Ga-PSMA PET is useful
for monitoring systemic therapy and is mandatory for selecting patients with metastatic PCa who most
likely will benefit from PSMA-directed therapy. Positron emission tomography/magnetic resonance
(PET/MR) is a new tool for the evaluation of PCa allowing the acquisition of detailed anatomic data in
conjunction with molecular information. There is increasing evidence supporting the improved accuracy
of 68Ga-PSMA PET/MR for imaging PCa.

Keywords: PSMA, PET/CT, PET/MR

SPBN-09.04 - Radionuclide therapy with 177Lu PSMA for prostate cancer
Euclides Timéteo da Rocha
Department of Nuclear Medicine, Barretos Cancer Hospital (Sao Paulo, Brazil)

Prostate cancer is one of the most common cancer in men with an incidence around 1,5 million new cases
worldwide every year. The first-line therapy for metastatic prostate cancer is androgen deprivation
therapy(ADT) which may be combined with androgen receptor(AR) based therapy or chemotherapy.
However, disease eventually progresses to a castration-resistant form and other strategies must be used
in order to improve survival. Theranostic agents that target disease-specific structures in cancer patients
has been under investigation for a while. PSMA - prostate-specific membrane antigen was first
discovered in the early 90s. This transmembrane protein was found to be highly upregulated in the
majority, more than 90%, of prostate carcinoma. Positron emission tomography(PET) combined with
computer tomography(CT) or magnetic ressonance imaging(MRI) is essential for better anatomical
information and for selection of those who will benefit from the radioligand therapy(RLT). The first studies
perfomed with 177Lu-PSMA have shown a profile of safety and therapeutic response with minimal side
effects, and improvement in survival and quality of life. It is important to reinforce that the studies have
added information to cement the role of PSMA as a successful theranostics for prostate cancer.
Keywords: Lutetium 177, PSMA, PET, radioligand therapy, prostate cancer; ADT
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SPBN-10. Molecular imaging in Neurosciences

SPBN-10.01 - Peripheral Nervous System in the War Against Cancer
Alexander Birbrair 1
Pathology Department, Federal University of Minas Gerais (Belo Horizonte, Brazil)

The tumour mass is composed not only of heterogeneous neoplastic cells, but also a variety of other
components that may affect cancer cells behaviour. The lack of detailed knowledge about all the
constituents of the tumour microenvironment restricts the design of effective treatments. Nerves have
been reported to contribute to the growth and maintenance of numerous tissues. The roles of peripheral
nervous system on tumour growth remain unclear. Here, by using state-of-the-art techniques, including
CrelloxP technologies, confocal microscopy, in vivo-tracing and chemical denervation, we revealed the
presence of sensory nerves infiltrating within the melanoma microenvironment, and affecting cancer
progression. Strikingly, melanoma growth in vivo was accelerated following genetic ablation or chemical
denervation of sensory nerves. In humans, a retrospective analysis of melanoma patients revealed that
increased expression of genes related to sensory nerves in tumours was associated with better clinical
outcomes. These findings suggest that sensory innervations counteract melanoma progression. The
emerging knowledge from this research provides a novel target in the tumour microenvironment for
therapeutic benefit in cancer patients. Keywords: sensory neurons, tumor microenvironment, transgenic
mouse models; Supported by: Instituto Serrapilheira, FAPEMIG, CNPq and CAPES

SPBN-10.02 - New trends in PET radiopharmaceuticals for neurological diseases: preclinical
research in astrocytocis in Alzheimer Disease

Savio, E; Kreirmerman, |.; Arredondo, F.; Zirbesseger K.; Paolino, A.; Dapueto, R., Isaurralde, F.;
Baletta, S.; Duarte, P.; Gambini, J.P.

Biomedical and Pharmaceutical Chemistry R&D Areas, Radiopharmacy Department, Centro Uruguayo
de Imagenologia Molecular (CUDIM), Montevideo, Uruguay.

Neurodegenerative diseases have mainly been associated with neuronal death. Neuroinflammatory
changes, characterized by reactive astrocytes and activated microglia, contribute greatly to
neurodegeneration throughout the course of Alzheimer’s diseases (AD). Reactive astrocytes overexpress
monoamine oxidase-B (MAO-B) in the outer mitochondrial membrane. ["'C]Deuterodeprenyl is a tracer
that has been used for reactive astrocyte detection in AD, Creutzfeldt-Jakob disease and amyotrophic
lateral sclerosis, among others, with some limitations. For imaging astrogliosis in the human brain, we
developed the novel MAO-B PET tracer named ['8F] 2B-SRF101. We reported the synthesis of a
sulfonamide derivative of Sulforhodamine 101 (SR101), labeled with 18F, as well as toxicity and
prelimininar molecular imaging studies. A preclinical assessment by functional multimodal images and
cell cultures in astrocytocis process in AD is being performed. The objectives are: i) to elucidate the
cellular specificity of the radiotracer in the CNS, ii) to establish pharmacokinetics parameters and iii) to
assess the contribution of multimodal imaging (PET and functional resonance) in the monitoring of
neurodegenerative processes in AD. At the same time we are searching for new therapeutic strategies
and targets, as well as early diagnosis of AD. In a triple transgenic mice model (3xTg) it was isolated a
subtype of astrocytes derived from old 3xTg-AD mice with neurotoxic effects. The generation of 3xTgv
astrocytes-derived conditioned medium was achieved, with neurotoxic properties. We have been studying
the underlying mechanisms of 3xTgv astrocytes neurotoxicity, their role in the pathogenesis of AD
(metabolomic and transcriptomic characterization of 3xTgv astrocytes) and their role in neuroinflammation
(study of involved cytokines and inflamatory pathways). Besides that, at the present we have started a
longitudinal study using 3xTg-AD mouse model, with a histological, behavioral and imagenological
evaluation. We expect to characterize the role of these neurotoxic astrocytes throughout disease
progression in the 3xTg-AD model, with the aim of supporting the development of diagnostic and
therapeutic approaches for AD. Keywords: astrocytocis, Alzheimer’s disease, MAO-B, sulforhodamine
101, 3xTg-AD transgenic mice. Funding: ANII, FMV_3_2020_1_162870
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SPBN-10.03 - Temporal and Spatial Changes In Cerebral Blood Flow In Neuropsychiatric
Systemic Lupus Erythematosus: A Subtraction Brain Spect Study.

Lauro Wichert-Ana '

Ribeiréo Preto Medical School, University of Sdo Paulo, Brazil.

This lecture will address to discuss the temporal and spatial changes in regional cerebral blood flow
(rCBF) of patients with neuropsychiatric systemic lupus erythematosus (NPSLE). We correlated the
subtracted SPECT coregistered to MRI features (SISCOM) with demographic, clinical, and laboratory
findings to shed light upon the pathophysiological evolution of the NPSLE. Twenty-six NPSLE patients
with MRI and pre and post-treatment brain SPECT with [99mTc]Tc-ECD. SISCOM features were
categorized as improvement, worsening, activation, and/or deactivation of rCBF findings. Patients’ mean
age of 43.19 years and 65.38% white were evaluated. The patient's mean age at onset of SLE was 26.05
and 42.29 for NPSLE. The mean time between the onset of SLE and the first NPSLE symptoms was 5.57
years. The disease has already been initiated as NPSLE in 4 patients. The SLEDAI average score was
31.69 and the SLICC/ACR-DI score was 6.96. The patients underwent an average of 9.23
cyclophosphamide. The SISCOM findings showed functional and pathological states on different brain
regions. The rCBF changes were not associated with index scores. There was, however, a trend towards
an association between lower SLEDAI scores with improvement and higher SLEDAI with worsening in
SISCOM. Also, a trend of association between lower SLICC score with improvement, and higher SLICC
with worsening. The female gender was predictive of activation and worsening, separately, and
deactivation and worsening in a set. Non-white patients were predictive of worsening. The seizure was
predictive of deactivation separately, and deactivation and worsening in a set. Finally, normal C3 was a
predictor of improvement. We showed dynamic brain changes in NPSLE patients. SISCOM technique
showed improved rCBF in some brain areas and worsening, activation and deactivation in anothers. There
were associations between rCBF changes and gender, skin color, and complement C3, and association
trends with SLEDAI and SLICC scores.
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SBPN-11. Perspectives for innovations and the intersection between research and the health
public attention

SPBN-11.01 - Legal framework, scenarios, and perspectives for technology innovations in Brazil
Gianna Sagazio'
Inovagao, Confederacao Nacional da Industria (Distrito Federal, Brasil)

Created in 2008, the Entrepreneurial Mobilization for Innovation (MEI), coordinated by the Brazilian
National Confederation of Industry (CNI), works to make innovation recognized as indispensable for Brazil
to achieve economic growth, competitiveness, and social well-being. With a complete agenda, MEI has
become a protagonist in collaboration and engagement among the private, public, and academic sectors,
acts in the proposition of public policies for improvement and strengthening of the science, technology,
and innovation ecosystem in the country. It is currently the best consolidated private-public dialogue
environment in the country, with regular meetings and the participation of 400 business leaders,
representatives from the Executive and Legislative powers and from academy for the construction of
initiatives and measures to stimulate innovation. Initiatives as immersion program in innovation
ecosystems, partnership CNI+SOSA, Brazilian Industry Innovation Summit, National Innovation Award,
MEI Working Group, MEI Tools, InforMEI News Letter and many others to contribute to innovation
ecosystem. Keywords: Entrepreneurial Mobilization for Innovation (MEI), private-public dialogue,
innovation initiatives Funding: CNI

Keywords: Inovagao, Mobilizagcdo empresarial pela inovacao, Politicas publicas

Supported by: Confederagdo Nacional da Industria - CNI

SPBN-11.03 - Cyclotron Products Certified by a Public Hospital in Sdo Paulo
Miriam Roseli Yoshie Okamoto !
Medicina Nuclear, Hospital das clinicas da Faculdade de Medicina da USP (Séo Paulo, Brazil)

In July of 2021, the Cyclotron at University of Sao Paulo’s Hospital das Clinicas Radiology Institute got
the approval for three radiopharmaceuticals: Pittsburgh Compound B (PIB-11C), Prostate Specific
Membrane Antigen (PSMA-68Ga), and DOTATATE (68Ga). Hospital das Clinicas is a public institution
that has a cyclotron and all the facilities required to produce radiopharmaceuticals under all the Good
Manufacturing Practices terms of compliance. It does not receive any public funding to maintain its
cyclotron facilities, because the main Hospital's goal is to provide health care services, instead of
producing pharmaceuticals. Innovation regarding pharmaceuticals at University of Sdo Paulo happens in
two ways: 1. the university discovers a new tracer, then it synthesizes the new tracer, validates all
procedures, and runs some nonclinical tests; 2. the university carries out a 3-phase clinical trial or clinical
research projects. The first way is truly innovative: the university can plan ahead, synthesize the tracer,
and run some nonclinical studies, even if these are not all the nonclinical tests recommended by health
regulatory agencies. Considering that the tracer has good potential, the product could be transferred to
the drug industry in return for royalties, given that the pharma industry does run all nonclinical tests and
phases 1, 2, and 3 of clinical trials. The second way is when the pharmaceutical industry or universities
abroad have performed the nonclinical studies and some clinical trials. Therefore, the tracer’s safety and
efficacy have already been proved. The university can then participate in the 3-phase clinical trial as well
as carry out other clinical studies. The main challenges for public universities is to figure out how to fully
implement innovative processes: where does the funding come from? How do you comply with the legal
framework recommended by the regulatory agency? Whose intellectual property is it? The Brazilian
Health Regulatory Agency ANVISA approved three new radiopharmaceuticals: PIB (11C), PSMA (68Ga),
and DOTATATE (68Ga); many research projects have been developed with them, so Hospital das
Clinicas has received funding from S&o Paulo Research Foundation FAPESP, in order to study other
clinical uses.

Keywords: cyclotron, innovation, radiopharmaceuticals. Supported by: FAPESP, FINEP
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SPBN-11.02 - Growth and strengthening of the private sector in the Brazilian radiopharmaceutical
market: the case of R2IBF

Desiree Moraes Zouain 1

'R2IBF Radiopharmaceuticals, (Rio de Janeiro, Brazil)

The private sector has only recently been able to present itself to Brazilian Nuclear Medicine and to
patients who depend on this technology for diagnosis and treatment. Until mid-2000 there was a federal
monopoly in the production of radiopharmaceuticals. With the flexibilization of the monopoly specifically
for short half-life radioisotopes, up to 110 minutes, the private sector began, in 2010, to supply FDG (18F),
the only radioisotope for PET/CT available in Brazil until 2020. With the entry from the private sector and
the implantation of new cyclotron plants in several cities, such as Porto Alegre, Curitiba, Campinas, Sao
Jose do Rio Preto, Brasilia and Fortaleza, Brazilian Nuclear Medicine grew rapidly from 30 PET/CT in
2010 to about 160 PET/CT currently. The company R2IBF emerged at that time and, in 10 years of
existence, became a group of companies with four installed plants and two more in the construction and
licensing phase, supplying around 50% of the national demand for radiopharmaceuticals for PETCT.
Importantly, R2IBF has been investing heavily in R&D&I which enabled the launch of the new product
PSMA1007 (18F) in 2020 and has four more innovative radioisotopes under development and clinical
studies in the country. Comparing Brazil to Argentina, there is still a lot to be done in Nuclear Medicine so
that Brazilians can have a service, in this technology, close to what is done in that country and, still, very
far from what is practiced in the USA. For this, the private initiative should occupy more and more space,
supporting the growth of Brazilian Nuclear Medicine. At this symposium, R2IBF presents its plants,
products, mentoring program, and R&D& strategies to serve the Brazilian market of radiopharmaceuticals
for PET/CT diagnostics.

Keywords: radiopharmaceuticals, positron tomography, diagnostics

SPBN-11.04 - A public facility for alpha emitters production: the intersection between reaserch
and the healph public attention

Julio Cezar Suita *

DIRAD, Instituto de Engenharia Nuclear (RJ, Brasil)

The main equipment we have at DIRAD-IEN is a CV-28 cyclotron accelerator. Installed in IEN in 1974 it
is capable to produce 24 MeV energy proton beams. This equipment is used in the production of iodine
123. The Instituto Nacional do Cancer - INCA is our principal client. It is evident that our facilities are
obsolete and don't meet the requirements of Good Manufacturing Practices. So, we are proposing the
installation of a new radiopharmaceutical production plant in IEN, equipped with a new cyclotron
accelerator capable of producing proton beams of 30 MeV. In Brazil, only IPEN and IEN are able to
produce iodine-123. The main reason is because this production is only possible with the use of
accelerators capable of generating protons of energies greater than 20 MeV. It is also remarkable the
reduced commercial demand for iodine 123. These two aspects make the interest of private companies
in produce it in Brazil less attractive. As iodine 123 has an enormous social application for diagnosis of
pediatric diseases, it is very important to have redundancy in its production. To innovate in the production
of radiopharmaceuticals in Brazil, it is convenient also to enable the possibility to produce alpha particle
beams. The IBA 30XP cyclotron is currently the best choice for that. Capable of generating alpha beams
up to 30 MeV, as well as proton beams, it can produce Astatine 211. There are dozens of alpha particle-
emitting radionuclides that can be produced with such an accelerator. However, only few fulfill the criteria
for nuclear medicine application. Its characteristics make 211-At interesting for research and development
of nuclear techniques for therapy and theranostic. The advantages of using 211-At, clinical studies carried
out and research possibilities are pointed out, as well as some details of the proposed
radiopharmaceutical production plant. Keywords: cyclotron, iodine-123, astatine-211
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SPBN-12. Synchrotron Radiation in Biology and Medicine

SPBN-12.01 - Synchrotron-based x-ray imaging and microspectroscopy applied to life sciences
Carlos Alberto Perez !

1Centro Nacional de Pesquisas e Energia e Materiais, LNLS (Campinas, SP, Brazil)

The use of a synchrotron radiation source allows constructing effective x-ray microprobes for studying
trace elements in small (nanogram) samples or their distributions with high spatial resolution. The
significant increase in source brightness offered by diffraction-limited storage rings, like the new fourth
generation Brazilian synchrotron light source - Sirius, translates directly into coherent flux. Therefore, x-
ray imaging and spatially resolved spectroscopic techniques are benefit from this main feature, giving rise
to an increase of spatial resolution (reaching the nanometer scales), detection limits and staggering
improvement in spatial resolution of x-ray images when collecting the coherence diffraction patterns from
samples. In my presentation, an overview of synchrotron-based x-ray imaging as well as
microspectroscopy techniques such as SR-XRF imaging, XRF tomography, and spatially resolved
XANES analysis, will be illustrated with some examples within several branches of life science. A brief
introduction to the Coherence X-Ray Nanofocus (CARNAUBA) beamline will also be given, highlighting
the capability for performing x-ray imaging and spectroscopic measurements on samples coming from
those fields of science.

Keywords: synchrotron radiation, x-ray imaging, spectroscopy

Supported by: FAPESP, CNPq, CAPES, MCTI

SPBN-12.02 - Manganese as a central element in tumor progression
Mariana Paranhos Stelling 1
'Instituto Federal de Educagéo, Ciéncia e Tecnologia do Rio de Janeiro, (Rio de Janeiro, Brazil)

Manganese is a key element in cell proliferation and migration, two relevant aspects of tumor progression.
Our work investigates the role of manganese in tumor progression in an animal model of tumor growth
and in an in vitro cell model. High resolution X-Ray fluorescence analyses revealed that manganese
accumulates within primary tumors and secondary organs as manganese-rich niches. Consequences of
such phenomenon were investigated in vitro, and we verified that short-term changes in manganese alter
cell surface molecules syndecan-1 and B1-integrin, enhance collective cell migration and invasive
behavior. Long-term increased levels of manganese do not affect cell growth and viability but enhance
cell migration. We also observed that manganese is secreted from tumor cells in extracellular vesicles,
rather than in soluble form. Finally, we describe exogenous glycosaminoglycans that counteract
manganese effects on tumor cell behavior. In conclusion, our analyses describe manganese as a central
element in tumor progression by accumulating in Mn-rich niches in vivo, as well as in vitro, affecting
migration and extracellular vesicle secretion in vitro. Manganese accumulation in specific regions of the
organism may not be a common ground for all cancers, nevertheless, it represents a new aspect of tumor
progression that deserves special attention.

Keywords: manganese, cancer, cell migration, integrins, syndecan

Supported by: FAPERJ, CNPq, CAPES, Fundagéo do Cancer, IFRJ and LNLS
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SPBN-12.03 - Synchrotron X-ray biosample imaging: opportunities and challenges

Gabriela Sena'?, Gabriel Fidalgo', Geicilene Katrine de Paiva Soares!, Renan Barcelos'?, Liebert
Parreiras Nogueira3, Marcos Vinicius Colago’, Regina Cély Barroso !

'Instituto de Fisica, Universidade do Estado do Rio de Janeiro (Rio de Janeiro, Brasil), 2Programa de
Engenharia Nuclear, Universidade Federal do Rio de Janeiro (Rio de Janeiro, Brasil), 3Institute of Clinical
Dentistry, University of Oslo (Oslo, Norway)

Synchrotron radiation phase-contrast microtomography is often particularly sensitive to high spatial
frequency features, giving an alternative view of the sample and being useful for investigating
microstructure inside biological specimens, without staining them with a contrast medium. The phase-
contrast technique has been widely used in the scientific community, as it is a technique associated with
radiography and microscopy and that enhances contrast in soft tissues, specifically at the edges, showing
details that could not be seen by the absorption technique. This presentation aims to show the ability of
phase-contrast micro-CT for visualization of soft tissues and hard internal structures of millimetre-sized
biological organisms. Case studies of the anatomy of Rhodnius prolixus head (Sena et al. 2016:
10.1016/j.ejmp.2016.05.051; Sena et al. 2018: 10.1088/1748-0221/13/05/C05007) and Thoropa miliaris
tadpole (Fidalgo et al. 2018: 10.1088/1748-0221/13/05/C05012; Fidalgo et al. 2020: 10.1038/s41598-
020-75993-8) are presented to illustrate the imaging technique. The X-ray phase-contrast microCT scans
were performed at the microtomography beamline (IMX) at the Brazilian Synchrotron Light Laboratory
(LNLS) and at the SYnchrotron Radiation on MEdical Physics (SYRMEP) beamline of the Elettra
Sincrotrone Trieste, ltaly.

Keywords: synchrotron radiation, microtomography, phase contrast

Supported by: CNPq and FAPERJ

SPBN-12.04 - Opportunities and challenges for achieving high-resolution in vivo tomographic
images in animal systems

Murilo Carvalho !

LNBIio/LNLS, Centro Nacional de Pesquisas em Energia e Materiais (Sao Paulo, Brazil)

The nature of dynamic processes in animals will be discussed. This is an essentially multidisciplinary field
to study events which are hierarchically organized across a wide range of spatial and temporal scales.
Although several techniques can be used, in this presentation | will talk about synchrotron applications in
experiments to address dynamics in animal systems from cells to tissues and whole small animals. The
Sirius micro and nano tomography beamline (MOGNO) is planned to have a permanent in vivo
experimental setup for small rodents. We will present the challenges and progress of this project from
development of electronics to measuring signals from samples (e.g. electrocardiogram) in real-time, to
sample environments and radiation impact. Altogether it should be possible to produce prospective and
retrospective X-ray computed tomographic imaging with compatible radiation dose and gain in temporal
and spatial resolution compared to pre-clinical equipment.

Keywords: bioimaging, synchrotron tomography, radiation damage

Supported by: FAPESP, CNPq, CAPES, MCTI
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SPBN-13. Multidisciplinar education and the employment perspectives

SPBN-13.01 - Multidisciplinary education: the case of the Radiology Technology Course of the
Federal University of Minas Gerais

Luciene Das Gragas Mota

departamento De Anatomia E Imagem, Universidade Federal De Minas Gerais (MG, BRASIL)

The School of Medicine of UFMG hosts three undergraduate courses: Medicine, Speech Therapy and Radiology
Technology, all of them with a multidisciplinary approach. The Radiology Technology is one of the courses created
by REUNI - Support Program for the Restructuring and Expansion Plan of Federal Universities — and its first class
joined in 2010, inaugurating UFMG’s performance in the field of technological graduations. The graduate student
in the Radiology Technology course at UFMG will be able to enter the join market, in addition to taking lato sensu
and stricto sensu postgraduate courses. The degree admits 80 students per year, 40 per semestre, with the
objective of training professionals able to work in all areas of peaceful use of ionizing radiation. Therefore, this
professional will be able to exercise the technical/practical principles, management, implementation and
entrepreneurship in radiological diagnostic imaging services and therapy, in addition to industrial radiology services
that make use of radiation emitting equipment. The Radiology Technologist will be competence to implement and
apply national and international principles of radiological protection in medical and industrial services.The
graduation in Radiology Technology requires affinities with the exact areas, anatomy, informatics and health. The
course’s faculty team is made up of professionals from different areas such as Technologists in Radiology,
Physicists, Pharmaceuticals, Computer Scientists, Radiologists and Nuclear Physicians. In specific subjects of the
course, these professionals teach together, each contributing their expertise so that the student can associate the
physical concepts with biological concepts, facilitating the understanding of the formation and interpretation of
medical images. This characteristic gives an important interdisciplinar character to the course. Our graduates have
been working in radiotherapy services, imaging diagnosis, as radiation protection supervisors and also inserted in
stricto sensu postgraduate courses, increasingly strengthening and highlighting more and more the profession of
Technologist in Radiology.

SPBN-13.02 - Radiation Technology in Health Sciences at IPEN: A multidisciplinary and
interdisciplinary Professional Master Degree

Denise Maria Zezell *

Centro de Lasers e Aplicagoes, Instituto e Pesquisas Energéticas e Nucleares (SP, Brazil)

The Professional Master Program in Radiation Technology in Health Sciences (MP-TRCS) of the Nuclear
and Energy Research Institute- IPEN/CNEN is a new program, started in August 2019. It is the only
graduation program in the country to offer two nuclear reactors for educational purposes, for the
development of dissertations, in addition to providing radiopharmaceuticals production in a nuclear
reactor, in linear accelerator for radioisotope production, as well light and lasers applications. In addition
to the infrastructure, the program has multidisciplinary training advisors working in an interdisciplinary
manner who use their vast experience in radiation applied to medicine to guide students in a productive
manner with a high degree of excellence. The MP-TRCS aims to fulfil a growing demand at IPEN/CNEN
from professionals working in hospitals and clinics, using ionizing and non-ionizing radiation. These
students need a more dynamic course directed to the practical professional activities. We have students
from the most diverse areas, such as medical doctors, biomedical doctors working in clinical analyses,
radiotherapy physicists, physiotherapists, dentists specializing in imaging diagnosis and laser, among
others, participating in the front line, who use radiation or assess its impact on their day-to-day routine.
The first students have already begin to present their dissertation. The employability has increased among
students enrolled in the program. These professionals bring their experience to the program, which
together with IPEN's academic structure and advisors, result in skilled students who are finding numerous
career opportunities in the job market. Keywords: Professional Master degree, interdicisplinarity,
Radiation. Supported by: IPEN/CNEN
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SPBN-13.03 - The importance of multidisciplinarity in Biology inserted at UFSM

Liliane de Freitas Bauermann *

Department of Physiology and Pharmacology, Health Sciences Center, Federal University of Santa Maria
(Rio Grande do Sul, Brazil)

Multidisciplinarity is the process of connecting disciplines. Multidisciplinary work enables dialogue
between different areas and their concepts, in order to integrate different knowledge and with the aim of
giving meaning to them. From these words we can understand the importance of multi and
interdisciplinarity at the various levels of education. In order to discuss and open new horizons about the
importance of the theme proposed in the title, the personal professional experience of the biologist teacher
will be presented in the different areas of science. For this also, a literature review was carried out to
support the discussion. The terms used were: teaching, interdisciplinarity, purpose areas, biological
sciences and curriculum in English and Spanish. Among these themes, modern biology is linked to multi
and interdisciplinarity, which in turn is interconnected with intersection, interaction and these with other
domains of knowledge. When the practice of multi and interdisciplinarity results in a break with traditional
patterns, leading to the prioritization of knowledge construction in a fragmented way, revealing
commonalities and thus favoring critical analyzes regarding the different approaches to the same subject.
We can conclude that multi and interdisciplinarity is essential for the growth of knowledge in general.
Keywords: study, discipline, physical and biological sciences

Supported by: CAPES

SPBN-13.04 - Multidisciplinary education in a private university: the University Center of Herminio
Ometto Foundation case

Fernando Russo Costa do Bomfim 1

Molecular Biology, University Center of Herminio Ometto Foundation (Araras, Brazil)

The University Center of Herminio Ometto Foundation is maintained by the Herminio Ometto Foundation,
a non-profit foundation that has 23 undergraduate courses, more than 30 specialization courses and two
master's degree programs (Biomedical Sciences and Dentistry), being Biomedical Sciences and Biology
courses are pioneers at FHO with more than 40 years. About the undergraduate courses, nine are in the
health area and six have in their curriculum subjects such as biophysics, physiology and chemistry, in
addition to specific subjects such as the Biomedical Sciences course. The specific disciplines are
biotechnology, imaging diagnosis, molecular diagnosis, among others. The courses of health area
maintained by FHO have preserved the tradition to promotes training of professionals in general field
related to insert in job market and also by encouraging scientific research, which results in high rates of
admission to postgraduate programs, master's or doctoral degrees programs. Education in private
universities has gone through several challenges over the years, including the COVID-19 pandemic
period. Educational models in health area should emphasize the importance of basic health disciplines
such as chemistry, biophysics and physiology, as well as during post-graduate courses. When thinking
about educational context, the training of human resources is a challenge given the heterogeneous
characteristics of incoming students and there is a need to keep the same level of our students. Demands
related to disciplines that are part of the health area courses need to prepare all students to be
homogeneously in academic training and continue to be a challenge in education.

Keywords: education, professional, biomedical sciences

Supported by: PROPESQ-FHO
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AA - Biomimetic systems and membrane biophysics

AA.01 - Effects of phase state and charge on membrane fusion using a novel fusogenic system
composition

Rafaela Ramos Mororo Cavalcanti ', Rafael Bezerra de Lira2, Karin do Amaral Riske'

'Biophysics, Universidade Federal de Sao Paulo (SP, Brazil), 2Molecular Biophysics, Groningen University
(Groningen, the Netherlands)

Cell membranes are believed to be heterogeneous and to exhibit lipid domains (or rafts) of coexisting phases, which
can govern cellular functions and processes. As previously reported by us, membrane fusion efficiency was
modulated by controlling membrane charge and phase state in giant unilamellar vesicles (GUVs, 10-50 pm) used as
biomimetic membranes. In this work, we proposed a new composition of the fusogenic system preferentially in the
gel phase at room temperature but fluid in physiological temperatures; additionally, membrane fusion efficiency was
also investigated. The fusogenic system was based on large unilamellar vesicles (LUVs, 100-150 nm) and composed
of an equimolar mixture of neutral and positively charged gel lipids, whereas the GUVs were composed of a mixture
of zwitterionic and/or negatively charged fluid lipids. Initially, the fusogenic system was characterized using dynamic
light scattering (DLS), zeta potential, anisotropy and differential scanning calorimetry (DSC). Then, fusion efficiency
was characterized using microscopy-based fluorescence assays (lipid and content mixing). The DLS and zeta
potential measurements exhibited a size average of = 120 nm and a surface charge of = 42 mV, respectively. The
anisotropy and DSC showed that the lipid mixture was in the gel phase at room temperature. The incubation of the
fusogenic system with neutral GUVs did not lead to significant lipid mixing and therefore no/low membrane fusion.
However, negatively charged GUVs exhibited high lipid and content mixing, as expected in systems with efficient
membrane fusion (Lira et al, in preparation). Interestingly, the highly membrane fusion efficiency induced phase-
separation in the GUVs. We demonstrated that membrane fusion can be controlled by modulating the membrane
charge of the system in spite of the membrane phase state of the fusogenic system. These findings can play an
important role in regulating the interaction between cells and liposomes used in drug delivery systems.

Keywords: fusogenic liposomes, biomimetic membranes, phase separation

Supported by: FAPESP

AA.02 - Reactivity and pH mapping with Catalytic Peptides

Caroline Dutra Lacerda ', Maria Aparecida Juliano?, Cleber Wanderlei Liria’, Maria Terésa Machini', Hernan
Chaimovich', lolanda Midea Cuccovia'

'Bioquimica, Universidade de S&o Paulo (SP, Brasil), 2Biofisica, Universidade Federal de Sdo Paulo (SP, Brasil)

The sulfhydryl group (-SH) of cysteine (Cys) is essential for the activity of several enzymes, and its apparent p Ka
determines the reactivity. Amphiphilic aggregates are useful models for studying chemical reactivity in dimensionally
restricted environments, such as enzyme'’s active sites. The acid dissociation, and the ensuing reactivity, of weak
acids, such as RSH is determined by the local proton/hydroxide (H */OH -) distribution. Characterize H*/OH- radial
distribution in vesicles and micelles as a function of the distance from the surface using the following Cys-containing
peptides: Hexadecyl-Arg-(Gly)n-Cys-His-NH2 and Hexadecyl-Lys-(Gly)n-Cys-NH,, where n is the number of glycine
residues. The pKap of -SH groups and rate constants (kobs) of the thiolysis of p-nitrophenyl-octanoate (NPO), in
micelles of N,N,N-trimethyl-N-hexadecyl ammonium chloride (CTAC), and N,N-dimethyl-N,N-dihexadecylammonium
chloride (DHDAC), vesicles were determined spectrophotometrically. The p Ka of -SH in water was 8.9 for all
peptides; in 20 mM CTAC the values were 7.5, 7.8 and 8.3, for n = 3, 6 or 9 Gly, respectively. The p Kap change, as
a function of n (1/2/3/4/5/6 or 9) shows that the SH groups are located at different distances from the interface. The
kobs of NPO thiolysis by the same peptide series decreased with Gly content. The kobs were 18 times higher in
DHDAC and 10 times higher in CTAC at pH 6, for probes with one Gly, compared to the reaction in water at pH 10.
The cationic aggregates surfaces have high OH- concentration, a microenvironment in which the sulfhydryl is
deprotonated, thus more available for the reaction with NPO. The kobs were not significantly different between probes
containing histidine. These results will lead to the first experimental mapping of the H*/OH- distribution on the
aggregate's surfaces as a function of distance. Keywords: micelle, pH probe, catalytic peptides
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AA.03 - Solubilization of Biomimetic Membranes by Detergents with Different Physical-Chemical
Characteristics

Mariana Silva e Silva de Oliveira !, Karin Riske'

'Biophysics, Federal University of Sao Paulo (SP, Brazil)

Detergents are used to solubilize biomembranes and extract their components. Previously, our group has shown
that, in giant unilamellar vesicles (GUVs) of ternary biomimetic compositions, the detergent Triton X-100 promotes
Lo/Ld phase separation followed by solubilization of the Ld phase only, while Lo phase remains unimpaired. The
present work extends the study to detergents with different physical-chemical characteristics: Triton X-165, Dodecyl
Maltoside (DDM), C10E5, Octyl Glucopyranoside (OG), Tween 20, CTAB, SDS and Chaps. The membrane
compositions studied were Ld phase (pure POPC), Lo phase (SM:cholesterol 7:3), and the ternary mixture
POPC:SM:cholesterol 2:1:2. We aim to study different composition vesicles solubilization by different detergents and
analyze their interactions. The solubilization profile of each detergent was followed by turbidity measurements on
large unilamellar vesicles (LUVs). Then, optical microscopy was used to observe GUVs in the presence of the
detergents. Except for CTAB and SDS, all detergents could completely solubilize vesicles in the Ld phase. On the
other hand, Lo vesicles were completely or partially insoluble to all detergents. Two different interactions with Ld
phase were determined: increase in GUV surface area and turbidity before solubilization (C10ES5, TX165, Tween 20
and OG) and vesicle rupturing/bursting (DDM, Chaps, CTAB and SDS) that pairs with no increase on solubilization
profile acquired by turbidity measurements. Detergents that promote increase in GUV surface area and turbidity
before solubilization apparently can insert on Ld phase and make flip-flop across the membrane. The other detergents
are not able to make flip-flop, so their insertion on Ld phase causes tension on the membrane curvature, which is
alleviate by bursting. This might be due to polar head size and charge. Keywords: Biomimetic Membrane,
Detergents, Solubilization. Supported by: CNPq

AA.04 - A biomimetic device combining microfluidics with nanotechnology allows studying the adhesion of
erythrocytes to blood vessels.

Nicolas Andrés Saffioti !, Maria Florencia Leal Denis?, Vanesa Herlax3, Pablo Schwarzbaum?, Diego Pallarola’
"Instituto de Nanosistemas, Universidad Nacional de San Martin (Argentina), 2Instituto de Quimica y Fisicoquimica
Bioldgicas, CONICET/UBA (Argentina), 3Instituto de Investigaciones Bioquimicas de La Plata, Universidad
Nacional de La Plata (Argentina)

Erythrocytes under pathological conditions undergo eryptosis, a process characterized by biochemical and
morphological changes such as phosphatidylserine (PS) exposure to the plasma membrane external layer. Eryptotic
erythrocytes adhere to the endothelial cells (ECs), which may be important in the pathology of bacterial infections
and congenital diseases like sickle cell disease. Externalized PS can bind to receptors expressed on ECs under
pathological conditions. To understand the adhesion mechanism, we designed a device combining microfluidics with
nanostructured surfaces to mimic the capillary architecture and the expression of adhesive molecules by the activated
ECs. Microfluidic chips were prepared in PDMS using molds fabricated by photolithography. Nanostructured surfaces
were synthesized by block copolymer lithography and consisted of a glass surface covered with 7 nm diameter gold
nanoparticles (AuNPs), arranged in a quasi-hexagonal array. The microfluidic chip was adhered to the nanostructured
surface by an O, plasma treatment. The AuNPs were functionalized with a polyethylene glycol chain (PEG) that binds
to the AuNPs by a thiol at one end and has a nitriloacetic group (NTA) at the other end. The NTA binds proteins
expressing a His-Tag. The surface not occupied by AuNPs was covered with PLL-g-PEG. We corroborated the
specific AuNPs functionalization by quartz microbalance and fluorescence microscopy using a GFP-His Tag. Then,
we studied the erythrocytes adhesion to a device functionalized with Annexin V-His Tag at different flows. Two
conditions that promote eryptosis, incubation at 50° C or treatment with ionomycin, significantly increased the
adhesion of erythrocytes at flows up to 1.5 dyn/cm?, in comparison with untreated erythrocytes. However, eryptotic
erythrocytes also showed adherence to a device functionalized with a PEG lacking NTA groups. This indicates that
erythrocytes adhesion may not be mediated only by PS receptors. Future experiments will test the erythrocytes
adhesion elicited by proteins usually expressed by the activated ECs.

Keywords: endothelium, nanostructured, biomimetic. Supported by: FONCYT (PICT-2019 03218), CONICET,
The Company of Biologists (travel grant), UBACYT 20820160401330BA.
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AA.05 - From Langmuir monolayers to miniemulsions: an approach to understand the liquid/liquid
interfaces

Milagro Mottola '2, Maria Angélica Perillo’2

'Dep. de Quimica, Catedra de Quimica Bioldgica, Universidad Nacional de Cordoba, Facultad de Ciencias
Exactas, Fisicas y Naturales. (Argentina), 2CONICET, Instituto de Investigaciones Biol6gicas y Tecnoldgicas
(IIBYT) (Argentina)

Lipid miniemulsions (ME) are oil in water (O/W) dispersions stabilized by an interfacial layer of a surfactant and are
systems commonly used to encapsulate, maintain, and release molecules of pharmacological interest. In this context,
Langmuir monomolecular films at the liquid-liquid interface can be used as experimental models to investigate the
dynamic behavior of surfactants at the oil/water (O/W) interface in ME. We have used this technique to characterize
the composition and thermal behavior of monomolecular layers of L-a-phosphatidylcholine (EPC) and 1,2-dipalmitoyl-
sn-glycero-3-phosphocholine (DPPC) at the Vaseline/water interface (VAS/W) by using a homemade Langmuir
interfacial trough. Besides, we have studied the interfacial behavior, at the air/water interface (A/W), of VAS/DPPC
pseudo-binary mixtures with different VAS/PC molar ratios. This combined analysis was carried out with the aim of
theoretically predict and design stable formulations of ME. From our study of adsorption isotherms of DPPC at the
VAS/W interface, we obtained the saturation equilibrium pressure of DPPC (mreq, sat ~ 27.3 £ 0.1 mN / m), which
could be interpolated in the T-MMA isotherm at the VAS/W interface to calculate the minimum area of DPPC
(MMAmin) corresponding to the equilibrium pressure of DPPC at this interface. With the aid of geometric calculations,
the MMAmin could be used as a starting point to estimate a suitable DPPC:VAS ratio to formulate stable
miniemulsions particles according to the desired size and concentration. Controlling the VAS:DPPC molar ratio, the
theoretical predictions made from the Langmuir film model were satisfactory for the synthesis of particles with average
diameters in the range of 100 nm to 400 nm and with low DPPC concentrations (0.01mM) in the global system. The
ME obtained were characterized by DLS and were stable at least for one month in suspension. Keywords: Langmuir
films, nanoemulsions, liquid/liquid interface. Supported by: CONICET, FONCYT, SeCyT-UNC.

AA.06 - Impact of macromolecular crowding on the mesomorphic behaviour of lipid self-assemblies
Agustin Mangiarotti', Luis Alberto Bagatolli!

'Biofisica, Instituto de Investigacion Médica Mercedes y Martin Ferreyra - INIMEC (CONICET)- Universidad
Nacional de Cérdoba (Argentina)

We established that intracellular water dynamics in yeast displaying oscillatory glycolysis, is coupled to, and oscillates
synchronously with, the concentration of ATP. These cytosolic water oscillations propagate to the membrane
interface. According to the Association Induction Hypothesis (AIH), this phenomenon involves changes in the
structure of intracellular proteins. We hypothesize that metabolic changes may regulate mesomorphic changes in
lipid self-assemblies via changes in the activity of intracellular water. We attempt to test in vitro, whether structural
features of polymers may influence the structure of lipid self-assemblies via changes in water activity. We used
LAURDAN fluorescence and Raman measurements. In our experiments the polymers are not in direct molecular
contact with the membranes (using a dialysis bag). Water dynamics seeing by LAURDAN in DOPC bilayers is
differentially regulated by the presence of crowded suspensions of different proteins (HSA, IgG, Gelatin) and PEG.
Specifically, we found that the extent of water dynamics correlates with an increased fraction of randomly oriented
configurations in the polymers, as Gelatin>PEG>IgG>HSA. Also we found that structural transitions from globular to
extended conformations in proteins induced lamellar to non-lamellar phase transitions in mixtures of DOPC and
monoolein. In addition, Raman experiments show that high proportions of randomly oriented conformations display
increased fractions of tetracoordinated water, a configuration that is dominant in ice. This indicates a greater capacity
of this extended polymers for polarizing water and consequently reducing its chemical activity. This effect is in line
with the tenets of the AIH, which predicts a long-range dynamic structuring of water molecules via their interactions
with proteins showing extended conformations. Our results suggest a crucial role of water in promoting couplings
between structural changes in macromolecules and supramolecular arrangements of lipids. This mechanism may be
of relevance to cell structure/function when the crowded nature of the intracellular milieu is considered. Keywords:
lipid polymorphism, macromolecular crowding, membrane hydration
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AA.07 - Micellar catalysis of the reaction of 4-nitro-naphthalimides with thiols. Quantitative analysis and
analytical applications in biology

lolanda Midea Cuccovia 1, Vanessa dos Santos Martins', Eduardo triboni Triboni2, Jodo Baptista Sargi Bonilha?,
Larissa Martins Gongalves', Laura Mortara’, Larissa Anastacio da Costa Carvalho', Caroline Lacerda Dutra,
Flavia Carla Meotti', Mario Jose Politi', Hernan Chaimovich'

Biochemistry, Chemistry Institute, USP (SP, Brasil), 2Chemistry Engineering, Escola de Engenharia de Lorena-
USP (SP, Brasil), 3Chemistry, Faculdade de Filosofia, Ciéncias e Letras, Ribeirdo Preto, USP (SP, Brasil)

Cysteine (Cys), a reactive amino acid, is essential in proteases, phosphatases, in peptides such as glutathione (GSH)
and may also maintain protein structures through disulfide bonds. Thiols react with 4-Nitro-Naphthalimides displacing
the nitro group and producing fluorescent compounds. Micelles can accelerate different reactions and are a
convenient alternative to organic solvents for the solubilization of hydrophobic compounds. Here we describe the
aromatic nucleophilic substitution reaction of the -NO2 group of 4-nitro-N-ethylene-N, N’-dimethyl, N"’-hexadecyl
ammonium-1,8-naphthalimide bromide, 4-nitro-NEHN, and 4-nitro-n-butyl-naphthalimide, 4-nitro-NBN, by Cys, GSH,
hexadecyl-cysteinamide (HCys), and the enzyme peroxiredoxin 2, PRDX2, in the presence of N, N, N-trimethyl-N-
hexadecyl ammonium chloride, CTAC, micelles and analyze the effect of micelles on the reaction rates (ky) and the
dissociation constant of the thiols (pKa). Reaction rates, quantification of SH groups and pKas were determined by
UV and fluorescence. The pKa of all thiols decreased as a function of [CTAC] to a minimum and increased at higher
detergent concentration. CTAC micelles accelerated all reactions to a maximum in ky. Micellar rate enhancement
reached ca. 2.5 x 107 for the reaction of HCys with 4-nitro-NEHN at pH 5.5 and 2.5 x 10 & with 4-NBN at the same
pH. The main factors leading to the observed effects were pKas changes, substrates concentrations, and changes
in the intrinsic micellar rate constant (km). Product fluorescence allowed SH's quantification. The thiol detection limit
was 1 x 106 M at pH 7.4. The addition of H202 did not change the fluorescence intensity. Micelles of CTAC strongly
catalyzed the reaction of thiols and 4-nitro-naphthalimides. 4-nitro-NBN and 4-nitro-NEHN are excellent probes for
thiol quantification, and the products are stable in oxidant conditions. Keywords: 4-Nitro-naphthalimides, catalysis,
micelles.

Supported by: FAPESP, CNPq, INCT-FCx, NAP-FCx

AA.08 - Topographic Analysis of Annexin A6-Proteoliposomes by Atomic Force Microscopy

Ekeveliny A. Veschi ', Mayté Bolean', Ana P. Ramos', Pietro Ciancaglini', Slawomir Pikula2, Thierry Granjon?
1Chemistry, University of S&o Paulo (Brazil), 2Biochemistry, Nencki Institute of Experimental Biology (Poland),
3Chemistry and Biochemistry, University of Lyon, Lyon (France)

The liposomes are the most used membrane mimetic model. They have been developed to facilitate the study of the
physicochemical properties of biological membranes and the interaction between lipids and proteins. Annexin A6
(AnxAB) is a protein found in three distinct regions of the matrix vesicle (MVs) membrane. These vesicles provide a
suitable microenvironment for mediation of bone mineralization. The present study aimed to evaluate whether AnxA6
interacts with liposomes composed by lipids present in MVs™ membrane- (dipalmitoylphosphatidylcholine (DPPC),
dipalmitoylphosphatidylserine (DPPS) and cholesterol (Chol)), using atomic force microscopy (AFM). For this,
liposomes (10 mg. mL-*) and proteoliposomes harboring AnxA6 (1:100 protein:lipid molar ratio) composed of pure
DPPC and 5:4:1 (molar ratios) DPPC:Chol:DPPS were prepared. Liposomes and proteoliposomes were fixed using
glutaraldehyde, dropped onto the surface of freshly cleaved mica and dried at room temperature. Measurements
were performed a Shimadzu SPM-9600 Scanning Probe Microscope operating in tapping phase mode. Liposomes
composed of DPPC and 5:4:1 DPPC:Chol:DPPS were identified as spherical particles with uniform size distribution
and a smooth and homogeneous surface without any evidence phase segregation. Conversely, proteoliposomes
harboring AnxA6 showed surface irregularities formed by protrusions that appear to agglomerate at various sites.
The AFM topographic cross sections revealed that these protrusions were 21.37+4.83 nm wide and 1.15+0.41 nm
height (N = 20) for DPPC proteoliposomes, whereas they were 26.97+7.62 nm wide and 2.01+0.89 nm tall (N=22)
for DPPC:Chol:DPPS (5:4:1) proteoliposomes. This finding is consistent with the size of AnxA6 dimers or trimers
assigned to the V-shaped AnxA6 with two flexible 6 nm-in-length loops. AFM images showed protrusions that suggest
dimeric or trimeric AnxA6 domains on the surface of proteoliposomes, revealing that AnxA6 may adopt different
conformations upon interaction with the lipid membrane. Keywords: Annexin A6, proteoliposome, atomic force
microscopy. Supported by: CAPES
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AA.09 - Matrix vesicle biomimetics carrying Annexin A5 and Alkaline Phosphatase bind to native collagen
produced by human smooth muscle cell transdifferentiated in osteo/chondrocyte cells.

Mayté Bolean ', Benedetta |zzi?, Soetkin van Kerckhoven?, Massimo Bottini4, Ana Paula Ramos', José Luiz
Millan®, Marc Hoylaerts®, Pietro Ciancaglini’

'Dep de Quimica, Faculdade de Filosofia, Ciéncias e Letras de Ribeirdo Preto, Universidade de Sao Paulo (SP,
Brasil), 2Dep of Epidemiology and Prevention, IRCCS NEUROMED (Pozzilli (IS), Italy), 3Functiemetingen
Pneumologie, UZ Leuven Gasthuisberg (Leuven, Belgium), “Dep of Experimental Medicine, University of Rome Tor
Vergata (Rome, ltaly), 5Sanford Burnham Prebys Medical Discovery Institute, Sanford Burnham Prebys Medical
Discovery Institute (CA, EUA), 6Dep of Cardiovascular Sciences, University of Leuven (Leuven, Belgium)

Vascular smooth muscle cells (VSMCs) transdifferentiated ectopically trigger vascular calcifications, contributing to
clinical cardiovascular disease in the aging population. AnxA5 and TNAP play a crucial role in (patho)physiological
mineralization. The goal is study the affinity of proteoliposomes harboring AnxA5 and/or TNAP and different types of
collagen matrix to simulate the MVs function during the ectopic calcification conditions. We performed affinity studies
between DPPC and 9:1 DPPC:DPPS-proteoliposomes carrying AnxA5 and/or TNAP and different types of collagen
matrix: type I, II, 1+Ill and native collagenous extracellular matrix (ECM) produced from VSMCs with or without
differentiation. AnxA5-proteoliposomes had the highest affinity for collagens, specially for type Il. TNAP-
proteoliposomes bound poorly and the simultaneous presence of TNAP in the AnxAS-proteoliposomes disturbed
interactions between AnxA5 and collagen. DPPC proteoliposomes-AnxAS affinities for ECM from transdifferentiating
cells went up 2-fold compared to that from native VSMCs. The affinities of DPPC:DPPS-proteoliposomes were high
for ECM from VSMCs with or without differentiation, underscoring a synergistic effect between AnxA5 and DPPS.
Co-localization studies uncovered binding of proteoliposomes harboring AnxA5 or TNAP+ANnxAS to various regions
of the ECM, not limited to type Il collagen. AnxA5-proteoliposomes showed highest affinities for type Il collagen,
deposited during chondrocyte mineralization in joint cartilage. In all, TNAP in the lipid/protein microenvironment
disturbs interactions between AnxA5 and collagen. These findings arise the hypothesis that TNAP would be cleaved
from the MVs membrane just before ECM binding, that such will facilitate MVs anchoring to ECM via AnxA5
interaction. Proteoliposomes as MV's biomimetics are useful in the understanding of mechanisms that regulate the
process and essential for the development of novel therapeutic strategies to prevent or inhibit ectopic mineralization.
Acknowledgments: FAPESP, CNPq and CAPES. Keywords: proteoliposomes, collagen, matrix vesicles

AA.10 - A plug-and-play microfluidic device for efficient generation of monodisperse giant unilamellar
vesicles

Hiroaki Suzuki ', R. Ushiyama', K. Koiwai2

'Dept. Precision Mechanics, Tokyo University of Marine Science and Technology (Tokyo, Japan), 2Laboratory of
Genome Science, Tokyo University of Marine Science and Technology (Tokyo, Japan)

Giant unilamellar vesicles, or GUVs, are cell-sized compartments widely used in biological and chemical applications.
The monodispersity of GUVs is essential in terms of the quantitative analysis and the experimental reproducibility as
biomimetic microreactors. Here we established a highly reproducible plug-and-play microfluidic-based method to
generate the monodisperse GUVs without surface treatment[1] of the channel or precise flow-rate adjustment[2]. In
this technique, the water-in-oil (W/O) droplets were generated in the microfluidic channel by hydrodynamic flow
focusing and transferred across the W-O interface to form thin-shelled water-in-oil-in-water (W/O/W) droplets as a
precursor of GUVs. The success rate of the W/O droplets transferring reached nearly 100% by stabilizing the co-flow
of oil and water as well as adjusting the curvature of the interface. Owing to interfacial energy minimization, the thin
oil layer of the W/O/W droplets was accumulated and detached to form GUVs. We performed a membrane protein
insertion assay to confirm the unilamellarity of the GUVs and shrinkage of the GUVs caused by osmotic pressure.
The present device can be operated right after bonding the monolithically replicated PDMS channel and plugging
tubes. The stable state of the W/O/W droplet generation can be obtained within a short time (1—2 min) so that the
amount of inner solution can be reduced down to ~20 ul. GUVs generated by the dewetting of the excess oil can be
used as a unilamllar biological compartment as a cell mimic, and the present technology is especially useful to
conduct rare or expensive reactions. We believe that this method will become one of the major platforms for artificial
cell studies and quantitative biochemical studies which involve the lipid membrane. References [1] Deshpande, S.
et. al., Nat. Commun. 2016, 7, 1-9. [2] Deng, N. N. Et al., J. Am. Chem. Soc. 2016, 138 (24), 7584-7591. Keywords:
microfluidics, monodisperse GUVs, bioreactor. Supported by: JSPS grant
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AA.11 - Effects of insecticide acephate on lipid monolayers and bilayers

Luis Fernando do Carmo Morato *, Gilia Cristine Marques Ruiz!, Wallance Moreira Pazin', Carlos José Leopoldo
Constantino?

Departamento de Fisica, Universidade Estadual Paulista — FCT/UNESP (S&o Paulo, Brasil)

Due the large production of agricultural products in Brazil, the use of pesticides, such as herbicides, fungicides and
insecticides, is highly widespread in the country. The irregular use of these chemicals (above the maximum limit or
used in crops other than the allowed) is a concern, once they can be harmful to the environment and human health.
Acephate is an insecticide of the organophosphorus family and it is the most irregularly used in Brazil. Once the main
effect of this pesticide on insects and mammals is the inhibition of the enzyme acetylcholinesterase, it was chosen in
order to assess its effects on lipid monolayers and bilayers as mimetic systems of the cell membrane. Three types of
mimetic system were chosen: the Langmuir films (monolayers, analyzed by T-A isotherms), formed by DPPC
(zwitterionic lipid), DODAB or DPTAP (cationic lipids); the giant unilamellar vesicles (GUVs - bilayers, analyzed by
phase contrast microscopy), formed by hydration of DPPC films and hydration followed by vortex of DODAB or
DPTAP films; and the large unilamellar vesicles (LUVs - bilayers, characterized by dynamic light scattering (DLS)
and zeta potential), formed by the extrusion of the DPPC, DODAB and DPTAP multilamellar vesicles previously
provided. The Langmuir films show that the acephate affects the cationic monolayers (DODAB and DPTAP) in
concentration equal to 10 -4 M, while the GUVs did not show any morphological effects in the presence of acephate
at concentration of 0.8x10 4 M. On the other hand, the cationic LUVs in the presence of acephate at concentrations
of 0, 0.1, 10, 25, 50, 75 and 100 uM show an increasing on their diameter and a diminishing of the superficial charge,
mainly at the higher concentrations. Although the pesticide did not change the GUVs morphology, the results indicate
that the acephate affects preferably the cationic monolayers and bilayers (LUVs).

Keywords: acephate, vesicles, lipids

Supported by: FAPESP (2018/01984-8), CNPq, CAPES

AA.12 - Comparative study of the native and mutant TNAP in in vitro biomineralization
Bruno Zoccaratto Favarin 2, Ana Paula Ramos?, Antonio Costa Fllho!, Pietro Ciancaglini?
Physics, University of Sao Paulo (S&o Paulo, Brasil), 2Chemistry, University of Sao Paulo (S&o Paulo, Brasil),
3Human genetics program, Sanford Burnham Prebys Medical Discovery Institute (USA, USA)

Osteoblasts are cells responsible for the bone biomineralization in a process mediated by the release of matrix
vesicles (MVs). The MV’'s membrane are enriched in Tissue Non-specific Alkaline Phosphatase (TNAP) when
compared to the plasma membrane. TNAP is a phosphomonohydrolase enzyme able to produce inorganic phosphate
(Pi) through PPi or ATP hydrolysis, thus initiating biomineralization. We also measured the ability of native and
mutant TNAP either in solution or anchored to DMPC-liposomes, in propagating mineralization in vitro. In the present
study, specific amino acids at positions Pro-244, Pro-307 or Ala-420 in native TNAP were replaced by cysteines for
spin labeling and subsequent ESR analyses. Since TNAP is inserted in the membrane through a GPI anchor, we
evaluated the influence of lipid microenvironments, which could cause conformational and functional changes in the
properties of TNAP . The ability of the proteoliposomes to induce biomineralization in vifro was assessed by
turbidimetry changes at 340nm/pg TNAP. Circular dichroism was used to confirm the structure of the mutants while
kinetic studies were carried out to characterize phosphate production. We observed that in vitro mineral propagation
for the TNAP-244 mutant and for the native TNAP was higher both in solution and into proteoliposomes. This finding
agreed with the increase in the values of kcat/K0.5 (higher for TNAP in solution) previously obtained. FTIR results
revealed changes in the intensity of the PO4-3/C=0 bands similar to apatite crystals for proteoliposomes containing
TNAP-244 and TNAP-420. Unfortunately, ESR signals were of low intensity hindering any further analysis. However,
with the aid of other techniques, we proved that the mutants with cysteines farther from the catalytic site and from
the GPI anchor yielded higher mineralization propagation and higher catalytic efficiency for ATP hydrolysis. Finally,
the lipid bilayer present in the proteolipossome were able to enhance in vitro mineral propagation.

Keywords: TNAP, Proteoliposomes, Matrix vesicles

Supported by: FAPESP (2016/21236-0, 2018/12092-0, 2019/08568-2), CNPq and CAPES.
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AA.13 - Localization of Annexin A6 in Matrix Vesicles During Physiological Mineralization

Ekeveliny A. Veschi', Mayte Bolean', Agnieszka Strzelecka-Kiliszek?, Joanna Bandorowicz-Pikula?, Slawomir
Pikula?, Thierry Granjon?, Mebarek Saida?, David Magne3, Ana Paula Ramos’, José Luis Millan4, Rene Buchets,
Massimo Bottini5, Pietro Ciancaglini'

Dep. de Quimica, Universidade de S&o Paulo (S&o Paulo, Brasil), 2, Nencki Institute of Experimental Biology
(Warsaw, Poland), 3Chimie Biochimie, Universite Lyon 1 (France), Sanford Burnham Prebys Medical Discovery
Institute (CA, USA), *Dep. of Experimental Medicine, University of Rome Tor Vergata (ltaly)

Annexin A6 (AnxA6, ~68 kDa) is the largest member of the annexin family of proteins present in matrix vesicles
(MVs). MVs serve as nucleation sites for crystal deposition during physiological mineralization. Biochemical analyses
revealed that AnxAG is present in three distinct regions of the MV membrane. The first, corresponds to CaZ*-bound
AnxAG6 interacting with the inner leaflet of MV membrane, the second, is AnxAG6 localized on the surface of the outer
leaflet of MV membranes, and the third, is AnxA6 inserted in the membrane’s hydrophobic bilayer and co-localized
with cholesterol. Here, we assess the localization of AnxA6 in the MV membrane using native MVs and MVs
biomimetics. Using monolayers and proteoliposomes composed of either dipalmitoylphosphatidylcholine (DPPC) to
mimic the outer leaflet of the MV bilayer or a 9:1 DPPC:dipalmitoylphosphatidylserine (DPPS) mixture to mimic the
inner leaflet, we confirmed that AnxA6 interacts differently with MV membranes in agreement with the biochemical
data. Thermodynamic analysis based on the measurement of the surface pressure exclusion, enthalpy and phase
transition cooperativity (At1/2) showed that AnxA6 interacts with both the lipid models and that this interaction
increases in the presence of cholesterol. The selective recruitment of AnxA6 by cholesterol molecules was observed
in MVs as probed by the addition of methyl-8-cyclodextrin (MBCD). AnxA6-lipid interaction was Ca2*-dependent as
evidenced by the greater increase in surface pressure in negatively charged 9:1 DPPC:DPPS monolayers and a
larger decrease in enthalpy in 9:1 DPPC:DPPS proteoliposomes caused by the addition of AnxA6 in presence of
Caz* compared to zwitterionic bilayers composed of DPPC. We conclude that the different localizations and ways of
interaction of AnxA6 with the lipid membrane suggest distinct functions in MV during biomineralization.

Keywords: Annexin A6, Proteoliposomes, Biomineralization

Supported by: FAPESP, CNPq and CAPES

AA.14 - Modulating membrane shape and mechanics by light

Mina Aleksanyan ', A, Grafmueller’, F. Crea 2, V. Georgiev', J. Heberle 1

1Science Park, Max Planck Institute of Colloids and Interfaces (Potsdam, Germany), 2Department of Physics, Freie
Universitaet Berlin (Berlin, Germany)

Over the years, light has been widely used as an effective trigger in biotechnology to interrogate biological systems
and provide a conditional control over the complex cellular processes. Of particular advantage are the reversibility,
physiological compatibility and high spatiotemporal precision of photo-induced processes. Understanding the
fundamental biophysics of light-triggered changes in bio-systems is crucial for cell viability and optimization of clinical
applications of light-induced processes in optogenetics and photopharmacology. Here, we employ cell-sized giant
unilamellar vesicles (GUVSs) to investigate light-triggered changes on the material properties of membranes doped
with azobenzene-phosphatidylcholine (azo-PC ) as a photoswitch. In particular, we examined light-triggered vesicle
area change, reversibility and kinetics of photoswitching and membrane bending rigidity. We show that light can be
used to manipulate the shape and mechanics of these synthetic cells. Light-induced changes in vesicle area were
quantified by employing vesicle electro-deformation. Our studies demonstrated membrane area increase due to cis
photoisomerization of azo-PC which is consistent with results from molecular dynamics simulations. At high azo-PC
fractions (>50 mol%), large and complex shape transformations were observed. Photoswitching was reversible but
showed faster kinetics from cis to trans isomerization. Trans-to-cis isomerization of azo-PC rendered the membrane
softer. With increasing fractions of trans azo-PC the GUV membrane stiffens, while increasing cis-azo-PC fraction
softens the membrane. Our results demonstrate that membrane mechanics could be easily controlled for azo-PC
containing membranes through light.

Keywords: biomembranes, biophysics, photoswitchable lipids
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AA.15 - Self-organization of protocell accompanied by micro phase-segregation in a crowding solution
Fumika Fujita 1, Hiroki Sakuta', Kanta Tsumoto?, Koichiro Sadakane!, Takahiro Kenmotsu', Kenichi Yoshikawa'
Faculty of Life and Medical Sciences, Doshisha University (Japan), 2Faculty of Engineering, Mie University (Japan)

Living cells on the Earth maintain their lives through the self-organization of their structure under the crowding
conditions of biopolymers on the order of 30 - 40 weight%. However, the underlying physico-chemical mechanism
why and how lives utilize the crowding condition still remains as a matter of unsolved problem. In this study, we aimed
to unveil the fundamental problem how intracellular order, stability and functions are controlled by creating protocells
under crowding environment. We report self-generation of a cell-like structure for water/water microdroplets in a
crowding polymer solution. When the aqueous solution of poly(ethylene glycol) (PEG) and dextran (DEX) is mixed in
the two-phase region near the binodal line, phase separation occurs and microdroplets of several 10 - 100 pm are
formed. We found that long DNA (A-DNA 49kbp) are entrapped spontaneously inside the droplets. In addition, we
report the generation of a cell-sized droplet covered with phospholipid membrane, containing DNA molecules in a
self-organized manner. We evaluated the stability of the droplets by experimenting with the time variation of the
droplets. Compared to the control droplets, the droplets with DNA and lipid membranes were found to be more stable.
Such experimental observations indicate that the droplets covered by lipid are rather stable over several hours,
suppressing the fusion between the droplets. Based on these experimental observations on the spontaneous
formation of stable cell-like structure, we propose a novel working hypothesis on the generation of primitive cell on
the Earth.

Keywords: aqueous two phase separation, cell model, self-organization

AA.16 - Lipid hydroperoxide impacts in the lipid bilayer structure and decreases the bending modulus
Gustavo Scanavachi Moreira Campos 1, A. Coutinho234, A. Fedorov24, Manuel Prieto24, A. Melo?4, Rosangela
Itri"

YInstitute of Physics, University of Sdo Paulo (S&o Paulo, 05508-090, Brazil), 2iBB - Institute for Bioengineering and
Biosciences, Instituto Superior Técnico, Universidade de Lisboa (Av. Rovisco Pais, Lisboa, Portugal), 3Dep.
Quimica e Bioquimica, Faculdade de Ciéncias, Universidade de Lisboa (Campo Grande, Lisboa, Portugal),
4Associate Laboratory i4HB—Institute for Health and Bioeconomy, Instituto Superior Técnico, Universidade de
Lisboa (Av. Rovisco Pais, Lisboa, Portugal)

It is well known that oxidized lipids play an important role in diseases and cell death. Here, we studied how the
presence of a lipid hydroperoxide derived from POPC, the lipid POPC-OOH, impacts in the lipid bilayer by coupling
advanced fluorescence techniques and small-angle X-ray scattering (SAXS). SAXS data analysis pointed out the
decrease of lipid bilayer bending modulus, which increased the swelling between different stacked bilayers.
Furthermore, we used the fluorescent probes TMA-DPH and Laurdan to investigate the impact of the POPC-OOH in
the apolar/polar interface. The TMA-DPH time resolved fluorescence analysis showed a decrease in the mean
fluorescence lifetime in function of the hydroperoxide concentration, revealing a higher content of water molecules at
the membrane interface. Also, there was an increase of the microviscosity in the TMA-DPH vicinity. Laurdan
relaxation process in pure POPC-OOH membranes indicated a higher viscosity and hydration near the -OOH group.
In conclusion, our results reveal that POPC-OOH alters the membrane order, increase hydration at the membrane
interface, increase the microviscosity and decrease the bending rigidity.

Keywords: biophysics, oxidized lipid, x-ray scattering
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AA.1T7 - Can inhibitors of ATPase/Alkaline Phosphatase modulate the activity of Matrix Vesicles released by
Chondrocytes?

Heitor Gobbi Sebinelli ', Bruno Z Favarin', Marcos Antonio Cruz', Massimo Bottini2, José Luis Millan3, Saida
Mebarek Mebarek*, Ana Paula Ramos', René Buchet?, Pietro Ciancaglini’
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Experimental Medicine, University of Rome Tor Vergata (Rome, ltaly), 3Human Genetics Program, Sanford
Burnham Prebys Medical Discovery Institute (CA, United States of America), 4Institut de Chimie et Biochimie
Moléculaires et Supramoléculaires, Université Lyon 1 (Lyon, France)

Na,K-ATPase(NKA) is physiologic essential for many cells and found in appreciable concentration in the matrix
vesicles(MV) membrane[1]. We hypothesized that the NKA-membrane orientation may be used to understand the
process of MVs biogenesis. Therefore, rightside/inside-out orientations could reveal whether the vesicles were
protruded from the apical cell membrane or if first invaginated and later released and if NKA can be a backup
mineralization pathway. Determine MV and NKA-proteoliposomes activity and ability to mineralize in vitro in the
presence of ATPase inhibitors. MV released from growth-plate femurs chondrocytes of chicken embryos by
collagenase were isolated[2]. Turbidity changes of synthetic cartilage lymph(SCL), 31P-NMR and colorimetric
techniques along with inhibitors were used to estimate MV activity and mineralization. Precipitates analyzed by FTIR.
DPPC and DPPC:DPPE(1:1w/w) proteoliposomes prepared by co-solubilization[3]. MV of 212nm diameter were
used[2] for 3" P-NMR and colorimetric techniques estimated the MV activity in the presence of ouabain is £95%,
Levamisole and SBI-450 were more effective because they inhibit TNAP, which is the main phosphatase in MV. The
proteoliposomes lipidic compositions are known to distribute different positions of NKA into the membranes. AFM
images revealed the formation of protrusions related to the NKA insertion into the liposomes, associated with the
height dimensions of the (ap)-unit orientation[3]. The a-subunit domain, containing the active site of NKA, has a 4nm
height, while the B-subunit domain is 8nm high. The height of the protrusions found in DPPC-NKA and DPPC:DPPE-
NKA proteoliposomes were 2.1 and 0.5nm, respectively, revealing the exposure of ATP binding site outwards for
DPPC:DPPE-NKA. The DPPC-NKA-proteoliposomes preserved activity was 61%, DPPC:DPPE-NKA 91%.
Proteoliposomes with reconstituted NKA achieved mineral propagation by ATP hydrolysis and may be helpful to
probe the mechanism of MVs mineral propagation. [1]Thouverey et al.(2011) J. Proteomics,74:1123. [2]Buchet et
al.(2013) Methods Mol. Biol.1053:115. [3]Sebinelli et al.(2019) Soft matter,15:2737. Funding: FAPESP, CNPq and
CAPES. Keywords: Na,K-ATPase, Matrix vesicles, Inhibitors

AA.18 - Obtaining, characterizing and reconstituting the salmonella enterica typhimurium PgtE protease in
liposomes: a study of the mechanism of resistance to antimicrobial peptides

Pamela Jacque de Souza Nascimento da Silva 1, Vitor Marcelo Siqueira Bueno Brand&o de Oliveira’, Marcelo
Ferreira Marcondes Machado', Katia Regina Perez !

'Departamento de Biofisica, Escola Paulista de Medicina - Universidade Federal de S&o Paulo (SP, Brasil)

Multi-resistant bacteria represent one of the most prominent public health problems. Bacteria use to produce
proteases to inactivate the host's defense proteins, including antimicrobial peptides. PgtE is an aspartyl proteases
present in the outer membrane of Salmonella spp. enterica tiphymurium that cleaves antimicrobial peptides rich in
arginine. Obtaining of the recombinant protein PgtE in its soluble and active form to reincorporate it in liposomes to
study the role of the lipid composition in PgtE insertion into lipid bilayer. The recombinant PgtE was obtained by
cloning its gene from the DNA of the S. tiphy 5535 strain using the vector pET 28a (+) in E. coli BL21 (DE3). To obtain
soluble and active form of the protein, the fractions of bacterial membrane were incubated with different detergents
and later ultracentrifuged. The solubilization yield was evaluated by SDS-PAGE, protein dosage and the proteolytic
activity in the supernatant. Our results indicate a good level of PgtE expression and a better recovery of the enzyme
in its active form using the CHAPS detergent. The solubilized and active PgtE was reincorporated into DPPC or
DPPC: DPPG 1: 1 liposomes using the co-solubilization method. The incorporation of the protein in the membrane
was evaluated by differential scanning calorimetry (DSC), protein and lipid dosage in the liposomes and assays of
proteolytic activity using the FRET method. The DSC tests showed a significant change in the profile of the membrane
lipids phase transition thermogram including relevant changes in the AH and in the cooperativity of the lipids of
proteoliposomes of DPPC: DPPG. In addition, the kinetic assays of PgtE in DPPC:DPPG membranes showed higher
proteolytic activity. The presence of the negative charge on the membrane is an important factor in modulating PgtE
insertion in the lipid bilayer. Keywords: antimicrobial resistance, proteases, proteoliposome
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AA.19 - Effect of Annexin A5 in the interaction between DPPS-enriched membranes and Ca?*
Claudio dos Reis Ferreira!, Marcos Antdnio Eufrasio Cruz', Ana Paula Ramos', Mayté Bolean', Pietro
Ciancaglini

'Quimica, Faculdade de Filosofia, Ciéncias e Letras de Ribeirdo Preto (S&o Paulo, Brazil)

The mineralization of bone is a process driven by matrix vesicles (MVs), which produce and release the first mineral
particles into the collagenous extracellular matrix. Annexin A5 (AnxAJ) is believed to play a crucial role in the mineral
nucleation inside MVs influenced by both calcium and DPPS. We aimed to evaluate the stability of membranes
composed of DPPC and DPPS in a medium containing Ca 2* ions, as well as the role of AnxA5 in this phenomenon
and its implication for the biomineralization process. We assessed the effect of Ca 2* ions on the organization of
membranes constituted by pure DPPC, 10%DPPS, 20%DPPS and pure DPPS (numbers depict molar percentage)
formed both as bilayers (liposomes, characterized by differential scanning calometry (DSC) and dynamic light
scattering (DLS) and monolayers (Langmuir monolayers, characterized by m-A isotherms and fluorescence
microscopy). Our data revealed that calcium ions in the concentration range of 0.5-2.0 mM induced the formation of
DPPS-enriched domains that make liposomes prone to vesicle fusion/aggregation, as observed by DSC and DLS
measurements. However, in the presence of AnxA5, these domains are stabilized in such a way that the calcium
fusogenic effect is retarded. In fact, fusion was observed only in concentrations higher than 1.0 mM Ca2* while in the
absence of protein it started at 0.5 mM Ca 2 . Microscopy images revealed the formation of small condensed lipid
domains for pure DPPC, that became larger when DPPS was present and even larger when AnxA5 was present. We
believe that this ternary behavior is central to the mineral nucleation inside the MVs that requires a significant amount
of calcium and phosphate ions concentrated on a small region of the membrane, since the negatively charged DPPS-
membrane associated to AnxAb facilitates the nucleation, growth and release of mineral.

Keywords: DPPS, AnxA5, Calcium

Supported by: FAPESP, CNPq, CAPES

AA.22 - Clotrimazole fluidizes phospholipid membranes and localizes at the hydrophobic part near the
polar part of the membrane

JUAN CARMELO GOMEZ FERNANDEZ 1, Alessio Ausili", llya Yakimenko', José A. Teruel!

Bioquimica y Biologia Molecular A, Universidad de Murcia (Espafia)

Clotrimazole (1-[(2-chlorophenyl)-diphenylmethyl]-imidazole) is an azole antifungal drug belonging to the imidazole
subclass that is being widely used in pharmacology and that it may incorporate in membranes. The objective to
understand its interaction with model membranes. We have used DMPC and POPC as phospholipids and DSC, and
1H NOESY MAS-NMR and Molecular Dynamic Simulations as studying techniques. We have studied its interaction
with DMPC phospholipid vesicles by using differential scanning calorimetry showing that clotrimazole decreases the
temperature of the phase transition and at high concentrations it forms areas of high proportions of clotrimazole. 1H-
NMR and 1H NOESY MAS-NMR was employed to investigate the location of clotrimazole in POPC phospholipid
membranes. In the presence of clotrimazole all the resonances originating from POPC were shifted upfield but mainly
those corresponding to C2 and C3 of the fatty acyl chains suggesting that the clotrimazole aromatic rings
preferentially locate near these carbons. In the same way 2D-NOESY measurements showed that the highest cross-
relaxation rates between protons of clotrimazole and POPC were with those bound to the C2 and C3 carbons of the
fatty acyl chains. After molecular dynamics simulations it was seen that indicating that clotrimazole is located near
the top of the hydrocarbon chains phase, the nitrogen atoms of the imidazole ring of clotrimazole being closest to the
polar group of the carbonyl moiety. These results are in close agreement with the NMR ones and the conclusion is
that clotrimazole is located near the water-lipid interface and located in the upper part of the hydrophobic bilayer.
Clotrimazole fluidizes phospholipid membranes and localizes at the hydrophobic part near the polar part of the
membrane.

Keywords: 1H NOESY MAS-NMR, clotrimazole, DSC
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AA.23 - A complete membrane fusion system: determining fusion intermediates, kinetics and efficiency
Rafael Bezerra de Lira 12, Rafaela M. Cavalcanti'?, Karin do Amaral Riske?, Wouter H. Roos'

Moleculaire Biofysica, Zernike Instituut, Rijksuniversiteit Groningen (Groningen, Netherlands), 2Max Planck
Institute of Colloids and Interfaces, (MPICI) (Potsdam, Germany), ®Dep of Biophysics, Universidade Federal de Sao
Paulo (Brazil)

Membrane fusion is ubiquitous for cells to carry out seemingly unrelated processes such as fertilization and
neurotransmission. Fusion occurs through specific intermediates; (i) docking, when the membranes bind, (ii)
hemifusion, when lipids in the outer leaflet mix, and (iii) full-fusion (content mixing), when lipids on both leaflets as
well as their aqueous contents mix. As a result, the end product is a larger compartment whose dimensions are the
sum of the fusing membrane areas. Due to the high complexity, fusion is often studied using spectroscopic methods
and reconstituted lipid vesicles, but these systems carry a number of limitations - the inability to detect intermediates,
the increase in vesicle area, and the inherent complicated kinetics. Recently, we have developed a reconstituted
system based on the fusion of charged large and giant unilamellar vesicles (LUVs and GUVs) that is able to
circumvent these limitations (Lira et al., Bioph. J. 2019). It enables the detection of fusion intermediates, efficiency
and kinetics in real-time using microfluidic devices. Here, we extended its capabilities by using a combination of
independent and quantitative imaging and micromanipulation techniques, allowing us to quantify fusion efficiency, to
estimate membrane’s composition upon fusion in real-time and measure membrane mechanics on the level of a
single vesicle. The quantification of area increase upon fusion is reported for the first time. The system is extremely
efficient, and tens of thousands LUVs fused to a single GUV. Using a double optical tweezer setup coupled to a
confocal microscope, we simultaneously detect fusion intermediates and measure the forces associated with the
interaction of the fusing membranes, which is in the picoNewton force range. We anticipate that the insights here will
help to unravel how regulatory factors mediate fusion in cells as well as it will support the development of highly
efficient drug delivery systems.

Keywords: Membrane fusion, fusion intermediates, reconstituted systems

Supported by: University of Groningen, MaxSynBio, Fapesp

AA.24 - The role of NPP1 in the biomineralization process: In vitro propagation of calcium phosphate
minerals.

Luiz Henrique da Silva Andrilli*, Bruno Zocaratto Favarin2, Ana Paula Ramos', Pietro Ciancaglini’
1Chemistry Department, 2Physics Department - University of Sdo Paulo (SP, Brazil

The process of bone mineralization is mediated by matrix vesicles (MVs) that act as starting sites of hydroxyapatite
formation. These vesicles are originated by the membrane budding of mineralization-competent cells with specific
composition. Ecto-pyrophosphatase/phosphodiesterase (NPP’s) consists of a large family of enzymes expressed in
several mammalian tissue. Evaluate the behavior of NPP1 when incorporated into liposomes. Evaluate its influence
on biophysical parameters in incorporated liposomes. Estimate whether NPP1 has the ability to propagate minerals
in vitro. The expression of NPP1 was performed as described by Siméo et al. 2010. Liposomes consisting of 1.5
mg/mL dipalmitoylphosphatidyl choline (PC) were prepared as described by Bolean et al. 2020. The incorporation of
NPP1 into PC-liposomes was performed as described by Favarin, et al. 2019. For in vitro assays, NPP1:PC-
proteoliposomes were incubated in SCL buffer, 74.0 mM Tris-HCI buffer (pH 7.4) and 2.0 mM of ATP, for 24h, at 37
°C.The mineral formation was followed by changes in the turbidity at 340 nm. Infrared spectroscopy was used to
investigate the chemical composition of the minerals precipitated. The mean diameter of the NPP1:PC-
proteoliposomes was 115.8 with a polydispersivity index Pl of 0.22, while 101.2 nm and PI 0.08 were obtained for
the liposomes, indicating heterogeneity in the enzyme incorporation. Calorimetric analysis revealed a AHtrans of 4.3
and 5.8 kcal/mol for the NPP1:PC-proteoliposomes and PC-liposomes, respectively. Tc close to 39.8 °C and t1/2 of
4.1 were obtained for the proteoliposomes. NPP1:DPPC-proteoliposomes induced mineral propagation only after
incubation with either PS-CPLX or in the absence of nucleators, as indicated by increase in the turbidity close to 53
and 45%, respectively. We conclude that NPP1 is present in the studied liposomes, as well as affecting the
thermodynamic properties of these liposomes. The in vifro mineralization data suggests that NPP1:DPPC-
proteoliposome supports the propagation of phosphate minerals in a biomineralization model.

Keywords: Biomineralization, Liposomes, Proteoliposomes

Supported by: CNPq
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AA.25 - Interaction of metallic nanoparticles with DOPC vesicles by dynamic light scattering
Cibely da Silva Martin Sonvesso 1, Carlos José Leopoldo Constantino'
'Fisica, Universidade Estadual Paulista (SP, Brasil)

Nanomaterials of all sorts have been widely explored in scientific studies, and new properties and applications are
constantly being discovered. In biotechnology, including biomedical applications, the nanomaterials stand out to
integrate a new generation of cell probes or carriers for drug delivery, especially because of their small size and
tunable surface properties. Thus, is important to evaluate the interaction of nanoparticles with the membranes
component to understand the interaction mechanism. Thus, in this work, we evaluated the interaction of silver
nanoparticles (AgNp), silica-coated silver nanoparticles (AgNp@SiO2), and gold nanoparticles (AuNp) with the
DOPC (1,2-dioleoyl-sn-glycero-3-phosphocholine), a phospholipid present in the cell membrane. Thus DOPC large
unilamellar vesicles (LUVs) with ~130 nm (biomimetic system) were exposed to 200 uL of AgNp, AgNp@SiO2, or
AuNp colloid for 180 minutes and evaluated by dynamic light scattering (DLS). The variation of DOPC LUVs sizes
was performed in function of intensity, volume, and number percentage. A significant decrease in the sizes, as well
as the number of vesicles in the system, was observed only for the AgNp up to 90 minutes. A small variation was
observed to AgNp@SiO2 up to 90 minutes, which can be scribed to AgNp residues present in the AgNp@SiO2
colloid, once the AgNp was applied as a precursor in the nanoparticle synthesis. No changes were observed for
DOPC LUVs in presence of AuNp. The results suggesting a high surface reactivity for AgNp onto DOPC lipid, which
promotes a break in DOPC bilayer. The latter can be related to the action mechanism as an antimicrobial agent. On
the other hand, the SiO2 coat decreases the surface reactivity, and as well as AuNp can be classified as
biocompatible nanoparticles. The DLS measurements showed to be an important tool for analysis of the nanoparticle
interaction at the biomimetic system

Keywords: pesticides, surface properties, vesicles
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AA .26 - Characterization of lipid membranes fluidity in Bacillus subtilis adaptive response to cold shock.
Yenisleidy de las Mercedes Zulueta Diaz ', Daniela Albanesi', Diego de Mendoza'

"Institute of Molecular and Cell Biology of Rosario (IBR), Department of Microbial Physiology, Faculty of
Biochemical and Pharmaceutical Sciences, National University of Rosario (Rosario, Argentina)

Homoviscous adaptation in Bacillus cells upon a decrease in the ambient growth temperature occurs by an increment
in the proportion of low-melting-point fatty acids in the membrane lipids. The short- term adaptation involves
desaturating the acyl chains of their membrane phospholipids. The temperature dependence of unsaturated fatty
acids (UFAs) biosynthesis relies on the transcriptional control of the des gene, which codes for the sole desaturase
of this microorganism, A5-Des, and is upregulated upon a cold shock. The increased expression of des in response
to low temperatures is strictly controlled by a canonical two-component system constituted by the histidine kinase
DesK and its cognate response regulator DesR. This regulatory pathway has been dissected at the genetic,
biochemical and structural levels. However, the membrane biophysical changes regulating this pathway remain
poorly studied. Therefore, the main objective of this work is to characterize and determine parameters associated
with lipid membrane fluidity changes in Bs, as well as with model membranes with a similar composition, upon
temperature variations. In order to obtain membranes with different lipid composition we resorted to a set of Bs
strains. A wild type strain exhibits 2 % UFAs at 37°C and 8 %UFAs at 25°C in the acyl chains of membrane
phospholipids. Overexpression of the des gene (Des+ strain) leads to membranes containing up to 12% and 20%
UFAs at 37°C and 25°C, respectively. In contrast, a mutant strain lacking the des gene (Des-) is unable to produce
UFAs. Lipid membranes of these strains were extracted and purified. We have determined quantitative parameters
associated with membrane fluidity by fluorescence spectroscopy and microscopy techniques. These studies provide
the first step towards the biophysical characterization of B. subtilis plasma membrane adaptation upon a temperature
decrease. The information obtained here could be extended to other bacteria and signaling pathways. Keywords:
Bacillus subtilis, lipid membranes fluidity, Fluorescence Spectroscopy

Supported by: This work was supported by the Consejo Nacional de Investigaciones Cientifcas y Técnicas
(CONICET). Y.M.Z.D. is a CONICET fellow.
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AA.27 - The Protective Effect of Artepillin C in Healthy Model Membrane Structure Against Reactive Oxygen
Species

Wallance Moreira Pazin ', Marcelo J.S. Oliveira, Pedro H.Benites Aoki2, Carlos J.L. Constantino'

Dep of Physics, S&o Paulo State University, School of Technology and Applied Sciences (Brasil), 2Dep of
Biotechnology, Sao Paulo State University, School of Sciences, Humanities and Languages (Brasil)

Artepillin C is the majority compound found in Brazilian green propolis, a well-known product used for disease and
antioxidant prophylaxis. Independent of its protonation state, artepillin C interacts with model membranes, either by
disrupting the lipid organization when in neutral state (acidic pH) or only by interacting preferentially in the surface
when in deprotonated state (physiological pH), without affecting structurally the membrane. The latter enforces the
advantage of using Artepillin C against lipid peroxidation caused by free radicals, which is a first step before
degenerative diseases. The protective effect of artepillin C against lipid peroxidation was evaluated by the analysis
of the surface pressure (SP) stability of Langmuir monolayers, after inducing reactive oxygen species (ROS)
generation by photoactivation of erythrosin in the presence of model membranes. Lipid films were formed of
dioleoylphophatidylcholine (DOPC). The pH of the system was controlled by using a Hepes buffer solution at 10 mM
+ 150 mM NaCl. Langmuir monolayers were formed after spreading 0.5 mg/mL of DOPC onto the subphase
containing erythrosin and/or artepillin C (10 uM), and the SP stability analyses were performed when the lipid film
reaches 30 mN/m, keeping the trough area constant over data acquirement. Erythrosin was photoactivated by using
a LED source at 530 nm. Without photoactivation, the SP of the lipid film has decreased near 10% for all system,
independent of the presence or the absence of erythrosin and artepillin C. When erythrosin was photoactivated, the
ROS generation lead the lipids to a lysis after peroxidation, increasing the area per lipid in the film and, consequently,
leading the SP for even lower values. The antioxidant potential of artepillin C and its interaction with Langmuir
monolayer preclude the lipid peroxidation caused by the ROS.

Keywords: Artepillin C, Model Membranes, Lipid Peroxidation
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AA.29 - Triglyceride lenses at the air-water interface as a model system for studying the initiating stage in
the biogenesis of lipid droplets

Benjamin Caruso 1, Natalia Wilke2, Maria Angélica Perillo’

1CONICET-UNC, Instituto de Investigaciones Bioldgicas y Tecnoldgicas (Cérdoba, Argentina), 2CONICET-UNC,
Centro de Investigaciones en Quimica Bioldgica de Cérdoba (Cérdoba, Argentina)

Lipid Droplets (LD) are intracellular structures consisting of an apolar lipid core, composed mainly of triglycerides
(TG) and steryl esters, coated by a lipid-protein mixed monolayer. The mechanisms underlying LD biogenesis at the
endoplasmic reticulum membrane are a matter of many current investigations. Although models explaining the
budding-off of protuberances of phase-segregated TG inside bilayers have been proposed recently, the assumption
of such initial blisters needs further empirical support. To evaluate the dispersability and wettability of TG-phase
(lenses) excluded from a PC monolayer. To describe the oil-water interfacial tension at the lens in relation to the
compression of the laterally surroundng PC monolayer. Langmuir films of PC/TG where compressed up to lateral
packing where TG molecules are excluded from the monolayer into Collapse Structures (CS). Surface Spectral
Fluorescence Microscopy (SSFM) was used characterize the solvatochromism of Nile Red (NR) both in monolayers
and inside CS. Brewster Angle Microscopy (BAM) was used to characterize the topography of films and thickness
and lateral size of individual CS. Upon TG exclusion from Langmuir TG and PC/TG films, CS exhibited highly
reproducible lateral size (~1 micron lateral radius) not varying with lateral packing changes, and being highly stable
at surface pressures beyond collapse. NR solvatochromism both in monolayers and inside CS indicated that CS
corresponded to a phase of liquid TG. These lenses were dramatically flattened when PC was present (6-12 nm
compared to 30-50 nm for lenses on PC/TG and TG films, respectively). The oil-water interfacial tension acting at
each individual microscopic lens varied with compression states of the laterally surrounding monolayer at the air-
water interface. Lenses formed on air-water Langmuir films can serve to assess variables of relevance to the initial
step of LD biogenesis -such as the degree of dispersion of excluded-TG phase and shape, spatial distribution and
oil-water interfacial tension of TG lenses-.

Keywords: Lipid Droplets Biogenesis, Langmuir monolayers, Neutral Lipids
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AA.30 - Stability of membranes containing different types of anionic lipids

Fernanda dos Santos Costa Leomil 2, Rumiana Dimova?, Karin do Amaral Riske'

'Biophysics Department, Universidade Federal de Sao Paulo (S&o Paulo, Brasil), 2Department of Theory & Bio-
systems, Max Planck Institute of Colloids and Interfaces (Potsdam, Germany)

Membrane stability is fundamental to sustaining life. When subjected to strong stimuli, such as electric pulses, pores
open in the membrane. Usually these pores reseal after that and membrane integrity is restored, as observed in
neutral PC (phosphatidylcholine) giant unilamellar vesicles (GUVs). However, GUVs containing charged lipids display
a different response to strong DC electric pulses: some micron-sized pores open indefinitely leading to vesicle burst
within less than a second after the pulse while GUVs that apparently restore their integrity after macropore closure
exhibit a long-lasting high permeability revealing the persistence of sub-microscopic pores minutes after the end of
the pulse. These phenomena are supposed to correlate with the fraction of the anionic lipid used. Here, the stability
of GUVs composed of PC and increasing fractions of other physiologically relevant anionic lipids, such as cardiolipin
(CL), phosphatidylinositol (PI) and phosphatidylinositol 4,5-bisphosphate (PIP2) is investigated with phase contrast
optical microscopy. First, the occurrence frequency of disturbing events is quantified in a large population of GUVs.
Then, the dynamics of vesicle contrast loss due to long-lasting permeability is assessed on individual GUVs. Finally,
the edge tension, which reflects the energy penalty per unit length to arrange lipids in pore rims, is measured from
the dynamics of macropore closure. A significant membrane destabilization occurs already at 10 mol% CL, whereas
for Pl and PIP2-containing membranes substantial vesicle perturbation was induced only at 50 mol% Pl or PIP2. The
edge tension for membranes composed of 50% of anionic lipid were significatively reduced when compared to pure
PC membranes. Membranes containing higher fractions of charged lipids are more unstable as a result of a reduced
pore edge tension. The results obtained are important to understanding the response of cells to electroporation, a
widely used protocol that renders biomembranes transiently permeable for several medical applications. Keywords:
electroporation, GUVs, anionic lipids

Supported by: CAPES and FAPESP 2016/13368-4

AA.31 - Construction and characterization of microreactors of Chlorocatechol 1,2- dioxygenase using low
complexity domains as molecular adhesives

Nathan Nunes Evangelista ', Mariana C. Micheletto', Luis F.Santos Mendes', Antonio José da Costa Filho'
'Dep. de Fisica, Faculdade de Filosofia, Ciéncias e Letras de Ribeirdo Preto (Sdo Paulo, Brasil)

Low Complexity Domains (LCDs) can be used as molecular adhesives on proteins and are capable of undergoing
Liquid-Liquid Phase Separation (LLPS. LLPS has been emerged as an interesting strategy to produce microreactors
with usefulness in vaccines development and tissue engineering. The 1,2- Choloratechol Dioxygenase (CCD) is an
enzyme with an increasing potential in bioremediation. Therefore, the construction of the CCD-LCD2 chimera could
lead to the development of microreactors capable of spatially and temporally controlling reactions for application in
environmental decontamination. The initial step was based on the construction of the DNA coding for both chimera
proteins — GFP-LCD2 and CCD-LCD2 - with subcloning in a vector containing the LCDs codes. The protocol for
expression in E. coli and purification was established and the behavior for LLPS was determined by DIC and
Fluorescence Microscopies. The stability of the proteins was determined by spectrophotometer, fluorimeter and DLS.
Finally, the structural stability was determined by Circular Dichroism. As a control, GFP-LCD2 gene code was
successfully constructed, and the recombinant protein was produced by a heterologous expression. CCD-LCD2 gene
coding is still in construction. The success in gene cloning was verified by electrophoresis in agarose gel for both
chimera proteins. The expression and purification of GFP-LCD2 resulted in a protein with 43 kDa, with great stability
of their LLPS in temperatures below 37°C and in the pH range of 5,0 to 7,0. The secondary and tertiary structures
were conserved with a slight increase in content of other structures such as intrinsically disordered regions. The gene
construction, expression and purification steps of GFP-LCD2 were well established, and the protein thermal stability
and structural characterization have been determined. Therefore, we expect, in the future, to optimize the same
protocols for CCD-LCD2.

Keywords: Biorremediation, 1,2-CCD, 1,2-CCD
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AA.32 - PHOSPHO1 interactions with membrane models

Ana Lara Nanzer dos Santos', Ciancaglini, P.", Millan, J.L.2, Ramos, A.P."

Department of Chemistry, University of S&o Paulo (Sao Paulo, Brazil), 2Biofisica, Sanford Burnham Prebys
Medical Discovery Institute (La Jolla, USA)

Bone biomineralization is a process mediated by osteoblasts through the release of matrix vesicles (MVs). The most
accepted theory describes the MVs” biogenesis by budding from cell membranes, secreted at specific sites in the
bone extracellular matrix. The presence of Ca2+ and inorganic phosphate (Pi) inside the MVs provides a suitable
environment to nucleate the first apatite crystals. The internal reservoir is composed by enzymes such as
PHOSPHO1, a phophatase that hydrolyzes phosphocholine and phosphoethanolamine, and generates Pi through
phospholipids degradation(1). In this study, we aimed to investigate the interactions of PHOSPHO1 with lipids
enriched in the membrane of MVs. We used DPPC and DPPS (8:2 molar ratio), in Tris/HCI (100 mM containing NaCl,
2 mM MgClI2) buffer, pH 7.4, and Langmuir monolayers as a mimetic membrane model. 0.76 pg.mL-1 PHOSPHO1
was added to the subphase. Chloroformic 1 mmol.L-1 DPPC and DPPS solutions were dripped onto the air-liquid
interface, and the monolayer was compressed. The DPPS monolayers were expanded in the presence of
PHOSPHO1 (minimum molecular area 63 A2), and the compressibility was reduced (Cs- 1 592.1 mN.m-1) when
compared to pure DPPC (56.9 A2 and 167.6 mN.m-1), evidencing a better lipid packing. The presence of the enzyme
reduced the minimum area occupied per lipid and the compressibility in DPPC monolayers. Thus the composition of
the monolayers and the lipid organization is crucial for the interaction of PHOSPHO1 with MVs 'membrane model,
shedlighting in the mechanisms of bionegis driven by this enzyme.

Keywords: PHOSPHO1, membrane, interactions
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BA - Membrane Permeation: Channels and Transporters

BA.01 - (Na*,K*)-ATPase activity in different tissues.

Romario da Silva Portilho 1, Romario da Silva Portilho!, Mila Marluce Lima Fernandes', Henrique Ranieri Covali
Pontes’, Igor Leal Brito?, Jeandre Augusto dos Santos Jaques', Malson Neilson de Lucena’

'Instituto de Biociéncias, Universidade Federal do Mato Grosso do Sul (Mato Grosso do Sul, Brasil)

The (Na*, K*)-ATPase, found in the plasma membranes of all animal cells, underpins many homeostatic processes
and is directly responsible for the asymmetrical, electrogenic counter-transport of Na* and K+ that results in strong
ionic gradients across their membranes. The (Na*, K*)-ATPase also hydrolyzes other phosphate-donating substrates
(K+-phosphatase activity), such as p-nitrophenylphosphate, O-methylfluorescein phosphate and acetyl phosphate.
The activities of (Na*, K*)-ATPase from three different rat tissues homogenates (kidney, brain and heart) were
characterized using the synthetic substrate p-nitrophenylphosphate (PNPP). The tissues were homogenized and
centrifuged at 10,000 x g for 35 min at 4 °C, the supernatant was rapidly frozen in liquid nitrogen and stored at —20
°C. PNPP hydrolysis (PNPPase activity) by the gill microsomal fraction was assayed at 37 °C, monitoring the release
of the p-nitrophenolate ion. The difference in measured PNPPase activity in the absence and presence of ouabain
was considered to represent the K+ -phosphatase activity. K+ -phosphatase activity in homogenate from kidney is 5-
and 12-fold higher than in homogenate from brain and heart, respectively. Differences are also observed in sensitivity
to ouabain. The results suggest that different isoforms of (Na*, K*)-ATPase are expressed in these tissues and the
(Na*, K*)-ATPase can be regulated to the different cellular needs.

Keywords: peptides, proteins, scorpion
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BA.02 - Mechanosensitivity and electric field modulates the water flow through plant and animal
aquaporins

Marcelo Ozu 1, Juan José Alvear-Arias34, Miguel Angel Fernandez Zufiiga34, Agustin Francisco Caviglia'?, José
Antonio Gérate 34, Gabriela Amodeo'2, Carlos Gonzalez34

'CONICET-UBA, Instituto de Biodiversidad y Biologia Animal y Aplicada (Argentina), 2Facultad de Ciencias
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Centro Interdisciplinario de Neurociencia de Valparaiso (Chile), *Universidad de Valparaiso, Facultad de Ciencias
(Chile)

Aquaporins (AQPs) are part of a large but conserved family of transmembrane tetrameric proteins that include water
channels as well as water-solute and/or gas channels. Each subunit has its own permeable pathway. Experiments
in oocytes show that the water-transport rate of plant and animal aquaporins decreases by increasing the osmotic
gradient and that this effect correlates with membrane tension increments. By other side, molecular dynamic (MD)
simulations predict how the water molecules move through the permeable pathway as well as how they might respond
to electric fields. Using the heterologous xenopus oocytes system, we studied the mechanosensitivity of homo and
heterotetramers of the plant FaPIP2;1. In addition, to test the effects of electric fields on the water transport rate we
performed molecular dynamic simulations on homotetramers of FaPIP2;1 and AQP4. Functional parameters were
obtained from the kinetics of cell volume changes with different osmotic gradients. Simulations were performed with
NAMD v.2.7 and the CHARMM27 force field, using a homology model of FaPIP2;1 developed with the crystal of
SoPIP2;1 (PDB 2B5F) and the structural data of human AQP4 (PDB 3GD8). Our experimental results show that
FaPIP2;1 behaves as a mechanosensitive aquaporin. In analogy with the study of ion channels, the transport capacity
of AQPs can be evidenced in a plot of water flux versus osmotic gradient (Jw-Aosm). For mechanosensitive AQPs
the Jw-Aosm plots show deviations from linearity with high gradients. On the other hand, molecular dynamic
simulations reveal that FaPIP2;1 has higher water load capacity than other aquaporins, such as SoPIP2; 1 and AQP4.
In addition, MD simulations predict that the water transport rate can change with the applied electric field in both
AQP4 and FaPIP2;1. Our results suggest that changes of membrane tension or electric field perturbates the water
flow through aquaporin channels.

Keywords: mechanosensitivity, gating, electric field

Supported by: CONICYT, Millennium Scientific Initiative of the Chilean Ministry of Economy, Development, and
Tourism (Chile); CONICET, ANPCYT, UBA (Argentina).
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BA.03 - Transitions During the Voltage Sensor Activation in the Voltage-gated Proton Channel (Hv1)
Changed According to the Absolute pH

Emerson Carmona', Osvaldo Alvarez'?2, Alan Neely', Carlos Gonzalez'

"Instituto de Neurociencias, Centro Interdisciplinario de Neurociencia de Valparaiso, Universidad de Valparaiso
(Chile), 2Departamento de Biologia, Facultad de Ciencias, Universidad de Chile (Chile)

The voltage-gated proton channel (Hv1) is a dimeric membrane protein able to dissipate acute acid loads in cells.
This is achieved because the aperture of the channel is regulated by both the voltage and ApH across the membrane.
Structurally, its function relays in the voltage sensor domain, as deletion of the N- and C-terminal domain produced
monomers that maintains the biophysical properties of the dimer. We wanted to study the coupling between the
voltage and pH sensing in the monomeric Hv1. We measured Hv1 currents to study the pH dependence of the
monomeric channel in excised membrane patches of Xenopus laevis oocytes. As in the dimeric channel, the
monomeric channel G-V curves were shifted according to the ApH established across the membrane, but this was
not the case for the kinetics of activation, which were different for the same ApH. Then, we measured the effect of
pH in gating currents of the monomeric Hv1 using a non-conducting mutant channel. In this case, the Q-V curves
were changed according to the ApH established across the membrane, but like the ionic currents, the kinetics of
decay of the ON-gating currents were not similar at the same ApH. Using different voltage protocols, we seek to find
the transitions effected at different pHs during the movement of the voltage sensor. Finally, we fit our data using a
Markov chain Monte Carlo method to try to quantify the modulation by pH. Our results showed that for the case of
the monomeric channel, ApH determines the initial and final states during activation of the channel, but the kinetic
mechanism to reach the states does not simply depend on the ApH, but it changed according to the absolute internal
and external pH. Keywords: voltage-gated proton channel, pH-dependence, gating currents

Supported by: Supported by CONICYT-PFCHA/Doctorado Nacional/2017-21170395 to E.C., Fondecyt 1180464
to C.G., and 1161672 to A.N. Millennium Scientific Initiative of the Chilean Ministry of Economy, Development, and
Tourism (P029-022-F).

BA.04 - Automatized and optimized analysis of video-registered volume time courses of aquaporin-
expressing Xenopus oocytes

Marcos Oliver Gibson 2, Florencia Guastaferri'2, Agustin Caviglia'2, Amodeo Gabriela’2, Marcelo Ozu'2,
Luciano Galizia'2

'Departamento de Biodiversidad y Biologia Experimental, Facultad de Ciencias Exactas y Naturales, UBA (Buenos
Aires, Argentina), 2UBA, CONICET, Instituto de Biodiversidad y Biologia Experimental y Aplicada (Buenos Aires,
Argentina)

Biophysical characterization of aquaporins expressed in oocytes is based on monitoring cell volume changes. This
model allows the recording of sequential images or videos with low-cost videomicroscopy equipment. However, one
bottleneck in the experimental workflow is image processing. Timelapses recorded at high temporal resolution may
contain thousands of images from where oocyte volume information must be extracted. The first step is oocyte
segmentation, a user-dependent process that requires training and experimental criteria and is prone to bias included
by the operator. Afterwards, oocyte area in each image is computed and converted to a relative volume curve (Vi/Vo),
assuming spherical shape of oocytes. Then, the osmotic permeability coefficient (Ps) is calculated using the slope of
the Vi/Vo curve. To achieve an accurate Ps estimation, detection of the initial frame is mandatory, and not trivial to
determine. This initial frame corresponds to an in-focus and stable oocyte image. Moreover, this frame must be
temporarily located as near as possible to the instant the oocyte is subjected to the osmotic gradient. The challenge
of this work is to present a new Phyton-based tool which allows us to process images, extract required information,
and calculate the initial frame, Vi/Vo curves and Ps of each oocyte. We developed this new script to produce an
automatic, faster, and operator-independent end-to-end solution to perform P analysis. To develop this tool we used
various image and data processing techniques such as shape recognition algorithms and in-depth classification of
image focus using cluster analysis. Comparison of results with the traditional approach show equal Ps values but with
better determination of the initial frame and significantly lower time of analysis. With this tool it is possible to greatly
increase the number of oocytes per experiment, gaining statistical power and substantially reducing the efforts spent
in manual analysis. Keywords: Cell volume, Aquaporins, Image processing. Supported by: UBA (UBACyT 2018-
2020 number 20020170200049BA and UBACyYT 2020-2021 number 20020190200141BA awarded to M.O) and
ANPCyT (PICT 2017-0368 awarded to M.O. and PICT2017-2338 to G.A.)
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BA.05 - Hydrolysis of nucleotide and non-nucleotide substrates by the Spfip P5A-ATPase.
Luciana Romina Mazzitelll 1, Julia Adriana Arpi Barrera', Gerardo Raul Corradi', Hugo Pedro Adamo'
Facultad de Farmacia y Bioquimica, Instituto de Quimica y Fisicoquimica Biologicas (Buenos Aires, Argentina)

P-ATPases are a large and ubiquitous family of transporters that use the energy of ATP hydrolysis to keep the
concentrations of different compounds on both sides of biological membranes out of thermodynamic equilibrium. The
P5-ATPases have atracted much interest after the reports of mutations in the human P5-ATPase ATP13A2 that
cause a juvenile form of Parkinson's disease. Spf1p from Saccharomyces cerevisiae is the best characterized P5A-
ATPase. Recent studies showed that Spfip has a peptidyl translocase activity and directly interacts with the
transmembrane segment of certain proteins, allowing their translocation when they are incorrectly inserted into the
ER membrane and place P5-ATPAses within the cellular proteostasis control network. The present work aimed to
explore the hydrolytic activity of Spf1p against different phosphorylated compounds using a purified preparation of
the recombinant protein in C12E10 micelles. The reaction media contained Tris-HCI 50mM (pH de 7,2 a 28°C),
MgCI2 2mM free, Na3NSmM, mM EGTA 0,5mM, the indicated amount of ATP o NTP and 1 pg of Spfip
supplemented with 40 pg of PC andC1 2E10. Pi was estimated with Baginski method after 20 minutes. We found
that in addition to ATP, Spf1p was capable of hydrolyzing other nucleotidic substrates as ITP, GTP and, to a lesser
extent, UTP. Interstingly, Spf1p did also hydrolyze non-nucleotide substrates, as pNPP with a maximum velocity
approximately 4 times higher than that of ATP. As with ATP, the activity increased with the concentration of pNPP
along a double hyperbolic curve with two components of low and high affinity. Based in these results, it might be
possible that under conditions of low cellular energy Spf1p function is preserved by using alternative substrates.
Knowledge of the functioning of P5A-ATPases can contribute to the design of strategies to avoid the loss of cellular
proteostasis that underlies different types of human diseases.

Keywords: NTPs, P5-ATPASE, SPF1

BA.06 - Mechanistic insight into pH gating in PIP aquaporins: role of specific loopD amino acids

Agustina Canessa Fortuna "2, Gerardo Zerbetto De Palma'23, Victoria Vitali'2, Jonathan Chevriau?, Ari Zeida®,
Dario Estrin®, Karina Alleva'?2

'Bioquimica, Dep de Fisicomatematica, Catedra de Fisica, Universidad de Buenos Aires, Facultad de Farmacia y
Bioquimica, (Argentina), 2Instituto de Quimica y Fisicoquimica Biol6gicas “Prof. Alejandro C. Paladini”, Universidad
de Buenos Aires-CONICET (Argentina), 3Instituto de Biotecnologia, Universidad Nacional de Hurlingham (Villa
Tesei, Argentina), 4Lab de Fisiologia de Proteinas, IQUIBICEN, Universidad de Buenos Aires-CONICET, Facultad
de Ciencias Exactas y Naturales (Argentina), *Dep de Bioquimica, Facultad de Medicina and Centro de
Investigaciones Biomédicas (Ceinbio), Universidad de la Republica (Montevideo, Uruguay), $Dep de Quimica
Inorgénica, Analitica y Quimica Fisica (INQUIMAE), Universidad de Buenos Aires-CONICET, Facultad de Ciencias
Exactas y Naturales (Argentina)

Aquaporins are membrane channels that transport water and other solutes. Their transport activity is regulated by
different stimuli such as pH, binding of cations, phosphorylation/dephosphorylation or interaction with other proteins.
All aquaporins share a general fold and tetrameric quaternary structure. Each protomer present two conserved
regions that regulate the specificity of transport: the Asn-Pro-Ala (NPA) motives and the aromatic/arginine (Ar/R)
selectivity filter. The plant PIP subfamily of aquaporins distinguish from other members of the family due to a longer
intracellular loopD which is involved in its gating mechanism. The open/closed conformational transition in PIP
channels is triggered by intracellular acidification, and different pHO,5 are found for homotetramers and
heterotertamers form by PIP1 and PIP2 paralogues. Our goal is to elucidate the role of specific LoopD’ s amino acids
in the modulation of PIP gating mechanism by intracellular pH. Our in vitro and in silico experiments, for wild type
and mutant PIP show that: i- a conserved Leu residue in the cytoplasmic constriction is the structural element that
determines pore blockage and, ii- a Pro residue present in PIP2 but not in PIP1 channels is involved in differential
pHO.5 of homo and heterotetramers dose-response curves. So, two loopD residues, Leu 206 and Pro 194, works in
combination with the pH sensor His 202 to control effective pore closing.

Keywords: aquaporin, gating, water transport

Supported by: Universidad de Buenos Aires (UBACYT 2018), Agencia Nacional de Promocién Cientifica y
Tecnologica (PICT-2017-0244, PICT-2019-0387), and Universidad Nacional de Hurlingham (PIUNHAUR-5 2018)
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BA.07 - EXPLORING THE CX26 HEMICHANNEL using MD simulations

Juan M. R. Albano'2, Jara Gabriel?, Julio FACELLI*, MARTA FERRARO'2, Monica Pickholz!2

'Fisica, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Argentina (Ciudad Auténoma de
Buenos Aires, Argentina), 2Fisica, CONICET- Universidad de Buenos Aires, IFIBA (Ciudad Autonoma de Buenos
Aires, Argentina), 3Institute of Chemistry, University of Campinas, (SP, Brazil), “Biomedical Informatics, University
of Utah (UTAH, United States)

Gap junctions provide a communication pathway between adjacent cells. They are formed by two connexons that
correspond to different cells. In this work, we investigated the dynamic behavior of a Cx26 connexon in a POPC lipid
bi-layer using Molecular Dynamics simulations. Specific amino acid interactions with calcium and their stability were
found. Few of these sites such as, GLU42, GLU47, GLY45 and ASP50, were already suggested in the literature.
Besides, we identified novel calcium biding sites: ASP2, ASP117, ASP159, GLU114, GLU119, GLU120 and VAL226.
Molecular Dynamics simulations. Furthermore, we focus our attention on the membrane protein interactions and the
ion flux though the connexon pore. We analyzed extensive atomistic simulations with and without calcium ions. We
found that lipid-protein interactions were mainly mediated by hydrogen bonds. Specific amino acids were identified
forming hydrogen bonds with the POPC lipids (ARG98, ARG127, ARG165, ARG216, LYS22, LYS221, LYS223,
LYS224, SER19, SER131, SER162, SER219, SER222, THR18 and TYR97, TYR155, TYR212, and TYR217). In the
presence of calcium ions, we found subtle differences on the HB lifetimes. Finally, these MD simulations are able to
identify and explain differential chlorine flux through the pore depending on the amount of the calcium ions and its
distribution within the pore

Keywords: CONNEXIN, Molecular Dynamics, POPC

Supported by: Universidad de Buenos Aires, CONICET and ANPCyT

BA.08 - Hydroperoxidized lipid membranes properties favor ion permeability

Lafarge Eulalie ', André Schroder ', Pierre Muller, Ekaterina Zaitseva?, Jan Behrends?

Physics of membranes and soft matter, Mcube, Institut Charles Sadron, CNRS (UPR22, Strasbourg, France),
2Membrane Physiology and Technology, Institut of physiology (Freiburg, Germany)

The self-assembled lipid bilayer is an effective semipermeable membrane. Indeed, water molecules cross the
membrane with a permeability coefficient around Pm=10 mm/s, whereas ionic species such as salt display
permeabilities many orders of magnitude smaller (Pm=10-11 mm/s for Na+). In the biological context, such small
permeabilities have led to the neglect of passive membrane permeation in favor of assisted transportation. Yet, the
exact pathways that allow ions to translocate across the membrane are still a matter of controversy [1]. In particular,
it is likely that common biological phenomena such as phase behavior or lipid oxidation [2-4] play not only a direct
role in passive membrane translocation but also in protein assisted transport. In the pursuit of a deeper understanding
of the effect of lipid oxidation in ionic transportation [5], we study the electropermeability and the phase transition of
lipid bilayers containing different amount of their hydroperoxidized form. We measure the ionic current induced by an
electric potential across model membranes of 1-palmitoyl-2-oleoyl-glycero-3-phosphocholine (POPC) with different
fractions of hydroperoxidized POPC. Even non-oxidized membranes from a single lipid species such as POPC
display a complex behaviour that has fascinated several generations of scientists [6-7]. At low voltage, the intrinsic
permeability results in a small but measurable current across the membrane. As the strength of the electrical field is
increased, current spikes can be observed, generally associated to water channels piercing the membrane allowing
ions to migrate across the membrane. In parallel, we study the main phase transition temperature between gel and
fluid phase and its evolution for two different single lipid model membranes containing increasing amount of their
hydroperoxide forms, giving us more information on hydroperoxydized membrane properties. We show with this work
how lipid hydroperoxidation fundamentally changes the membrane properties and conductive behaviour. We then
tentatively discuss the possible consequences for the insertion and functioning of membrane ionic channels that may
be hampered by the structural modification of oxidized membranes.

Keywords: membranes , Hydroperoxidized , lipid
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BA.09 - A solution NMR study of a prokaryotic Na+/Ca2+ exchanger incorporated in detergent micelles
Luis Andrés Casavilca Ramirez !, Phelipe Augusto Mariano Vitale!, Gustavo Penteado Battesini Carretero,
lolanda Midea Cuccovia', Roberto Kopke Salinas’

Departamento de Bioquimica, Universidade de S&o Paulo (S&o Paulo, Brasil)

Na+/Ca2+ exchangers (NCXs) are essential for the maintenance of Ca2+ homeostasis in different cell types and are
therefore considered important pharmacological targets. However, high-resolution structures for eukaryotic NCXs
have not been obtained to date. NCX-Mj, an orthologue from the thermophilic archaea M. jannashii, has emerged as
a structural model of the NCX transmembrane domain. While NCX-M; kinetic properties have been extensively
studied, only its outward-facing state structure has been solved and, hence, a complete model of the ion translocation
mechanism is missing. This project aims to study the NCX-M; intrinsic dynamics in DDM micelles by solution NMR
spectroscopy. A synthetic gene coding for NCX-Mj was cloned in pET24 to express a protein in fusion with a 9xHis
tag at the C-terminal end. E. coli C43 harbouring the pET24a-NCX-M; plasmids were cultured in minimal media with
15NHA4CI as nitrogen source. Harvested cells were sonicated and membrane proteins were solubilised with 2%
sarkosyl. After centrifugation, NCX-Mj was purified from the supernatant by batch Ni2+-affinity chromatography, at
which point sarkosyl was exchanged for 0.3% DDM. NCX-Mj was further separated by size-exclusion
chromatography, yielding 2 mg NCX-M; per culture litre. SEC-MALS analyses revealed monodispersity of the protein
detergent complex (PDC) fractions, as well as different elution times for empty micelles and PDCs, albeit with
surprisingly longer retention times for the latter. These analyses suggested that monodispersity could be
compromised by changes in the protein:detergent ratio. The observation of well-dispersed peaks along the 1H
dimension in preliminary 1H-15N TROSY spectra is consistent with a folded protein. Analyses of NCX-Mj mutants
that stabilise a given state (outward- or inward-facing) are underway. By comparing 1H-15N TROSY spectra of wild-
type and mutated NCX-Mj we expect to identify sets of peaks for each state.

Keywords: Na+/Ca2+ exchanger, Solution NMR spectroscopy, Structural biology

Supported by: FAPESP

BA.10 - BaCopA, a Cu(l) ATPase from the Antarctic bacterium Bizionia argentinensis
Noelia Inés Burgardt', Noelia Agostina Melian, Francisco Luis Gonzalez Flecha'
'Departamento de Quimica Bioldgica, Instituto de Quimica y Fisicoquimica Bioldgicas (Argentina)

Copper ions are cofactor for several enzymes and participate in some cellular redox reactions. Intracellular excess
of copper ions generates reactive radicals that cause damage to DNA, proteins and lipids. For this reason,
intracellular levels must be regulated to avoid toxic concentrations. A subfamily of P-ATPases (denoted as PIB-1) are
present in prokaryotic and eukaryotic organisms, and constitute one of the main transporters responsible for the
elimination of excess copper ions from the cytosol. In this work we characterize a putative PIB-type ATPase belonging
to Bizionia argentinensis(BaCopA), a gram-negative bacterium isolated from the superficial seawater of Potter Cove,
Antarctica. BaCopA was cloned and expressed in Saccharomyces cerevisiae as a GFP-fusion His-tagged protein for
its subsequent purification and detection. Activity assays indicate that purified BaCopA is able to catalyze ATP
hydrolysis at 5°C. ATPase activity of BaCopA increases when Cu (I) and ATP are added to the reaction
medium.However, an inhibitory effect of ATPase activity occurs with the addition of vanadate, a specific inhibitor of
P-ATPase-type enzymes.A structural model was built by homology modeling using the resolved structure of L.
pneumophilaCopA as template (PDB: 4BBJ). The structural alignment shows a high degree of similarity, with the
typical topological pattern of PIB-1 ATPases. Comparison with its mesophilic and hyperthermophilic counterparts led
to the identification of key residues conserved in functional domains and differences in non-covalent interactions and
surface charges. The detailed analysis of this interaction network suggests greater structural flexibility in BaCopA
and, therefore, a better adaptation to low temperatures.

Keywords: ion transport ATPases, psychrophilic enzymes, bioinformatics

127



E-Poster Session

BA.11 - The VRAC blocker DCPIB opens Ca?*-activated BK channels and increases intracellular CaZ* in
melanoma and pancreatic duct carcinoma cell lines

Paolo Zuccolini', Loretta Ferrera!, Alessia Remigante!, Cristiana Picco, Raffaella Barbieri', Sara Bertelli', Oscar
Moran', Paola Gavazzo', Michael Pusch?

1IBF, Istituto di Biofisica, CNR (Liguria, Italy)

The Volume Regulated Anion Channel (VRAC) is known to be involved in cancer cell behavior and response to
therapies. Since ion channels play an increasingly recognized role in cancer we investigated the effect of DCPIB, a
presumably specific VRAC blocker, in pancreatic duct adenocarcinoma (PDAC) and melanoma. We sought to define
the mechanisms of DCPIB in two PDAC lines (Panc-1, MiaPaCa-2), as well as on a primary (IGR39) and a metastatic
(IGR37) melanoma line. We performed whole-cell patch clamp electrophysiology, gene expression analysis and
calcium measurements. DCPIB induced a dramatic increase of currents in Panc1, MiaPaca2 and IGR39, but not in
IGR37 cells. Currents were sensitive to tetraethylammonium and thus not mediated by K2P channels, known to be
activated by DCPIB. Rather, currents were mostly mediated by the Ca2*-dependent BK channel. DCPIB activation of
BK as verified in transfected HEK293 cells. Further experiments showed that in IGR39, and to a smaller degree also
in Panc-1 cells, DCPIB induces a rapid Ca2* influx. This, in turn, indirectly potentiates not only BK but, in IGR39 cells,
additionally activates other Caz*-dependent channels. However, Ca%* influx is not required for BK activation by
DCPIB. The direct activation of BK by DCPIB involves the extracellular part of the protein, as no effect was detectable
when DCPIB was delivered inside the cell via the patch pipette. We conclude that the BK channel is a new target of
DCPIB, and that the compound can acutely increase intracellular Ca2+, elongating the list of DCPIB side-effects that
need to be taken into consideration for future development of DCPIB-based activators/inhibitors of ion channels and
other membrane proteins.

Keywords: BK channel, PDAC cancer, Melanoma

Supported by: AIRC, MIUR

BA.12 - Steady state kinetic analysis of Legionella pneumophila Cu+ transport ATPase. The activation by
Cu+ and ATP

Maria Agueda Placenti "2, Roman, E.A22, Gonzalez Flecha, F.L.12, Gonzélez Lebrero R.M."2

'Dep de Quimica Bioldgica, Universidad de Buenos Aires (Buenos Aires, Argentina), 2Instituto de Quimica y
Fisicoquimica Bioldgicas, Consejo Nacional de Investigaciones Cientificas y Técnicas (Buenos Aires, Argentina)

P-type ATPases are a family of membrane proteins which couple ATP hydrolysis to the transport of substrates across
biological membranes. Within them, Cu+-ATPases are the most widespread and conserved heavy metal ion
transporting ATPases (PIB-ATPases). Its reaction cycle is assumed to be described by the so-called Albers-Post
model postulated for the most studied P-ATPases such as the Na+,K+-ATPase or the Ca2+-ATPases. However, as
some structural and functional particularities arise for Cu+-ATPases, several authors posit some doubts about their
reaction cycle mechanism. The aim of our work is to perform a functional characterization of Legionella pneumophila
Cu*-ATPase (LpCopA) by measuring steady state ATPase activity. Cu+-ATPase activity of the enzyme presents a
maximum at ~37°C and pH 6.6-6.8. Phospholipids enhance LpCopA Cu+-ATPase activity in a non-essential mode
where optimal activity is achieved at an asolectin mole fraction of 0.15 and an amphiphile-protein ratio of ~30000. As
described for other P-ATPases, Mg2+ acts as an essential activator. When evaluating the role of ATP and Cu+ in the
reaction cycle of LpCopA we observed that ATPase activity increases as Cu+ concentration increases with a
functional dependence that can be described by a sum of two hyperboles. On the other hand, the increment on ATP
concentration in the reaction media produces an increment of ATPase activity that can be described by a hyperbola
plus a constant value. Based on that, and the [Cu+] and [ATP] dependencies of the best fitting parameters of the
functions pointed above, we propose a minimal reaction scheme for LpCopA catalytic mechanism that contemplates
two enzyme conformations with different affinities for ATP, enzyme phosphorylation and binding of at least two Cu+
ions with different affinities. This model is compatible with the structural information available and the main
characteristics of the reaction cycle models for the most characterized P-Type ATPases.

Keywords: Cu(l) transport ATPase, Kinetic mechanism, reaction cycle

Supported by: UBA, CONICET and FONCyT
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BA.13 - Unveiling the mechanism of irreversible inhibition of aquaporin-10 by organogold compounds by
biophysical methods and metadynamics

Catarina Gongalves Pimpao 1, Wragg, D?, Bonsignore, R.3, Aikman, B.34, Pedersen, P.A.5, Leoni, S.4, Soveral,
G.12, Casini, A

Research Institute for Medicines, Universidade de Lisboa (Portugal), 2Dep of Pharmaceutical Sciences and Medicines,
Universidade de Lisboa (Lisboa, Portugal), 3Department of Chemistry, Technical University of Munich (Germany),
4School of Chemistry, Cardiff University (United Kingdom), SDep of Biology, University of Copenhagen (Denmark)

Aquaporins (AQPs) are membrane protein channels that facilitate the diffusion of water and small solutes across cell
membranes. For their involvement in a variety of pathologies, AQPs have emerged as potential drug targets, unveiling the
use of selective AQP modulators as promising strategies for treatment of AQP-related diseases. Organometallic gold(lIl)
complexes have gained interest with Auphen being discovered as a potent human AQP3 inhibitor. The mechanism behind
this interaction was also reported, showing a reversible binding between the gold metal and AQP3 Cys40 residue. Here,
we investigated the inhibitory effect of new organogold compounds in human AQP10 (hAQP10), an aquaglyceroporin
expressed in the adipose tissue with relevance in body energy homeostasis. Using aqy-null yeast cells transformed with
a plasmid encoding hAQP10, we tested the compounds’ effect on glycerol permeability using stopped-flow fluorescence.
Knowing that these compounds can react with cysteine residues and lead to the formation of stable and irreversible C-S
bonds, we evaluated the reversibility of organogold compounds bond to hAQP10 cysteine residues, in the presence of f-
mercaptoethanol. Moreover, we investigated their binding mechanism through molecular modelling and metadynamics
atomistic simulations. Permeability assays revealed Au(lll) CCON complex as one of the most potent of the cyclometalated
Au(lll) CAN compound series to inhibit hAQP10-mediated glycerol transport. These compounds revealed to irreversibly
inhibit hAQP10-mediated glycerol permeability, probably due to the establishment of the stable covalent bond C-S.
Computational results showed a local arylation of hAQP10 Cys209 residue by Au(lll) CCON complex, resulting in alteration
of the glycerol conductance pathway with overall shrinkage of the pore while water flux was barely affected. Thereby, even
if the arylation occurs at a distance from the channel selectivity filters, the whole pore responds to this local modification.
Altogether, we found Au(lll) CCON complex as a potent inhibitor of hAQP10 glycerol permeability and identified a new
mechanism of hAQP 10 irreversible modulation by establishment of a covalent and stable C-S bond. Keywords: aquaporin,
inhibitors, organogold compounds. Supported by: The authors acknowledge FCT - Fundagéo para a Ciéncia e
Tecnologia, grant PTDC/BTM-SAL/28977/2017, fellowship 2020.04974.BD to C. Pimp&o and projects UIDB/04138/2020
and UIDP/04138/2020 to iMed.ULisboa

BA.14 - Inactivation properties of ORIC, VRAC-like current of filamentous fungus P. blakesleeanus: the role
of ATP and the first glimpse of the single channel behavior

Katarina Stevanovié , Zivié M", Todorovié N.2

Faculty of Biology, University of Belgrade (Sérvia), 2Institute for Biological Research, University of Belgrade (Sérvia)

Outwardly rectifying, inactivating current (ORIC), recorded in cytoplasmatic droplets of P.blakesleeanus is characterized
by a mild outward rectification, selectivity for anions, and a characteristic inactivation on depolarizing potentials. In absence
of ATP, ORIC has a fast rundown with increasing speed of inactivation, while both processes are delayed by ATPpip (for
at least 8min) and the non-hydrolysable AM-PCP (minimum of 5min). Extracellularly applied, ATP has a blocking effect.
Flavonoid querzetin leads to a gradual loss of current despite the presence of intracellular ATP. Our research group has
shown azide to be the potent respiration inhibitor of P. blakesleeanus, leaving the cells viable but significantly depleted
from ATP. We are presenting data recorded in whole cell configuration, showing that: 1.0RIC can be activated despite the
depletion of ATP in the cytoplasmatic droplet. However, its inactivation profile is significantly different comparing to normal
conditions with or without ATP in the pipette in the first minute of recording, with reduced 1 on lower depolarizing potentials.
The fraction of current blocked by querzetin with AM-PCP in pipette solution is greater comparing to experiments with
ATPpip , even with the 5-fold increase of AM-PCPpip concentration. The time required for current to recover from
depolarizing steps is shorter at more hyperpolarized potentials. We have also started to look for the first insights into ORIC
single channel activity in out-out configuration, and recorded, upon stimulation of ORIC in whole cell, and patch excision,
the step-like pattern of inactivation that strongly resembles one of ORIC. Based on current data, we can conclude that
ATP has a significant role in the inactivation process, with a more potent effect comparing to AM-PCP, whether by the
means of greater affinity for the binding site or an additional mechanism involving kinase activity. Keywords: biophysics,
ion, channels. Supported by: The Ministry of Education, Science and Technological Development of the Republic of
Serbia
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BA.15 - Cisplatin induced cardiotoxicity: macroscopic and cellular aspects.

Florencia Savio !, R. Cardozo', M. Alonso', V. Bassaizteguy', A. Freira', C. Costa', G. Ferreira de Mattos'
Departamento de Biofisica, Lab. de Canales l6nicos, Membranas bioldgicas y sefializacion celular (Montevideo,
Uruguay), 2Departamento de Biofisica, Universidad de la Republica (Montevideo, Uruguay)

Cancer and cardiovascular diseases are the main death-causes in Uruguay and in developed countries. These
pathologies have similar age of presentation, mainly in patients 60 years old and above, so it is frequent in clinical
practice to be in need of administrating chemotherapy agents to patients with cardiovascular comorbidities. Cisplatin
(CPT) is frequently used alone or in combination with other agents to treat: lung, testicular, ovarian and
gastrointestinal cancers. The aim of this work was to characterize the possible detrimental effects in cardiac function
by the acute exposition to CPT using isolated heart and cardiomyocytes from guinea pigs (C. Porcellus). Methods:
All the procedures regarding animal experimentation were performed following protocols submitted to and approved
by the “Comisidén Honoraria de Experimentacion Animal” (Exp #070153-000118-17). Isolated hearts were placed in
a Langendorff system and perfused with Tyrode 1.8 mM Ca?* alone (control) or with CPT (0-100uM). Strain was
recorded through a gauge force transducer at the base of the papillary muscle. Electrical responses were measured
with Ag-AgCl electrodes in the papillary muscle. Cardiomyocytes were isolated by enzymatic methods. Data were
obtained by patch clamp sometimes joined with confocal microscopy with Rhodamine and Fluo dyes for Ca2* imaging.
Statistic tests between treated and not treated were non- parametric t-tests (Mann Whitney-Wilcoxon). The best fit of
Hill’s equation to dose-response curves was done using nonlinear regression methods. Results are shown as mean
+/-s.e.m (n=3). Results: In isolated hearts, CPT showed a biphasic effect over both, tension development and cardiac
heartbeat. CPT increased the tension development with concentrations lower than 3.3 uM, whereas it decreased
tension development with concentrations higher than 10 pM. In isolated cardiomyocytes, calcium currents were
reduced accordingly by cisplatin. Confocal microscopy showed an increment of fluorescence by the calcium binding
dyes, implying an increase of cytoplasmatic calcium with 3.3 yM CPT. At higher doses than 10 uM, the fluorescence
diminished. A positive chronotropic effect was shown with concentrations lower than 3.3 uM, whereas a negative
chronotropic effect was seen with concentrations of 49.5 uM. Conclusions: Our results indicate that CPT, may affect
cardiac automatism and contraction, presumably by blocking L-type (Cav1.2) calcium channels and interference with
molecules involved in maintaining the homeostasis of intracellular Ca?".

Keywords: Cancer, cardiovascular diseases, Cisplatin

BA.16 - Going messy: Assessing SIRAH's ability to simulate Intrinsically Disordered Proteins

Florencia Klein 1, Exequiel E. Barrera'-2, Sergio Pantano’

'Group of Biomolecular Simulations, Institut Pasteur de Montevideo (Montevideo, Uruguay), 2Universidad Nacional
de Cuyo, Universidad Nacional de Cuyo (Mendoza, Argentina)

Simulate intrinsically disordered proteins (IDPs) is very challenging since these proteins have labile folding or
conformational preferences easily changing upon environmental conditions or in the presence of molecular
partners(1). Consequently, a lot of atomistic and coarse-grained (CG) simulations end up needing to develop and
reparametrize their current force fields to work with it. This is because the majority of fully atomistic force fields have
been created to reproduce folded or globular structures. Consequently, they may tend to over-stabilize initial
conformers or dynamics(2). On the other hand, the SIRAH force field uses three beads to represent the protein’s
backbone (corresponding to the nitrogen, Ca carbon, and carbonyl oxygen, respectively). This mapping permits a
direct evaluation between the conformational space explored at the CG and fully atomistic levels(3). However, in
analogy with many atomistic force fields, SIRAH was also developed to primarily reproduce secondary structure
elements. Therefore, conformational biases could not be ruled out. Studying the dynamical behavior of IDPs with the
CG SIRAH force field suggests that the current version attains a fair description of IDPs’ conformational flexibility.
References: 1.Wright PE, Dyson HJ (1999) Intrinsically unstructured proteins: Re-assessing the protein structure-
function paradigm. J Mol Biol 293:321-331. doi:10.1006/jmbi.1999.3110. 2.Robustelli P, Piana S, Shaw DE (2018)
Developing a molecular dynamics force field for both folded and disordered protein states. Proc Natl Acad Sci U S A
115:E4758-E4766. doi:10.1073/pnas.1800690115. 3.Darré L, Machado MR, Brandner AF, et al (2015) SIRAH: A
structurally unbiased coarse-grained force field for proteins with aqueous solvation and long-range electrostatics. J
Chem Theory Comput 11:723-739. doi:10.1021/ct5007746

Keywords: Coarse-Grained simulations, IDPs, SIRAH
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BB - Membrane-Active Peptides

BB.01 - Experimental and simulation study: Interaction of CARC peptides from HlyA with lipid membranes
Lucia Cané ', Fanny Guzman?, Galo Ezequiel Balatti34, Maria Antonieta Daza Millone®, Maria Elena Vela5, Maria
Florencia Martini$, Sabina Maté', Vanesa Herlax'

'Instituto de Investigaciones Bioquimicas de La Plata Y SInstituto de Investigaciones Fisicoquimicas Teoricas y
Aplicadas CCT, CONICET, Facultad de Ciencias Médicas, Universidad Nacional de La Plata (Buenos Aires,
Argentina), 2Nucleo Biotecnoldgico de Curauma, Pontificia Universidad Catdlica de Valparaiso (Chile), 3Dep de
Ciencia y Tecnologia, Universidad Nacional de Quilmes (Buenos Aires, Argentina), 4Instituto de Quimica y
Metabolismo del Farmaco, Universidad de Buenos Aires, Consejo Nacional de Investigaciones Cientificas y
Técnicas (CONICET) (Buenos Aires, Argentina), 6Catedra de Quimica Medicinal, Facultad de Farmacia y
Bioquimica, (Buenos Aires, Argentina)

Escherichia coli alpha hemolysin (HlyA) is a pore-forming protein which belongs to the 'Repeat in toxins' (RTX) family.
Although HIyA does not need cholesterol as a receptor to be active, the presence of this lipid in target cells enhances
its activity. Several CRAC (Cholesterol Recognition/interaction Aminoacid Consensus sequence) and CARC (similar
to CRAC but with the opposite orientation) were found in HlyA sequence. Only one CARC is present in the membrane
insertion domain of the toxin. The aim of this work was to study the role of the CARC domain present in the N-terminal
portion of the toxin in the interaction with membranes. Two peptides derived from HIyA were synthesized: PEPY:
corresponds to a CARC sequence in the transmembrane domain of HlyA and PEPA: similar to PEPY but with residue
Y37 substituted by A. Peptides were synthesized by the solid phase peptide synthesis method (Fmoc strategy) and
purified by HPLC; peptide molecular mass and structure were determined by mass spectrometry and circular
dichroism. Langmuir monolayer assays and Surface Plasmon Resonance (SPR) were performed to study insertion
and association of the peptides into different POPC:Cho lipid mixtures (1:0, 4:1; 2:1). In addition, Molecular Dynamics
(MD) simulations of the peptides with bilayers of those same compositions were carried out by using the united-atoms
force field GROMOS. MD simulations and SPR assays show that PEPY has more affinity for POPC:Cho (4:1)
membranes and also that PEPA presents less affinity for lipid bilayers in general. On Langmuir monolayer
experiments, the same results were observed regarding insertion into monolayers. These results indicate that the
CARC peptide derived from the N-terminal region of HlyA has a strong affinity for POPC:Cho (4:1) membranes, and
that peptide-lipid interaction strongly depends on the presence of residue Y3+7.

Keywords: alpha hemolysin, biophysics, cholesterol. Supported by: CONICET, UNLP.

BB.02 - PROJECT - In vitro evaluation of the antitumor potential of the Pep 5 peptide and its effects on
Na,K-ATPase activity and analysis of the lipid composition of the plasma membrane

Priscilla Oliveira Gil 1, Vanessa Faria Cortes’, Debora de Oliveira Lopes'

'Bioquimica e Biologia Molecular, Universidade Federal de S&o Jodo del-Rei (Minas Gerais, Brasil)

Cancer is one of the most studied diseases today, as it has a high mortality rate and affects people of all ages. The
development of this disease is due to the disordered growth of cells that invade tissues and organs and tend to be
very aggressive and uncontrollable. The Na,K-ATPase (NKA) pump is an integral enzyme of the plasma membrane
that depends on ATP for the active transport of the Na+ and K+ ions and is responsible for maintaining a low
intracellular Na+ / K+ ratio. The enzyme has three subunits: The alfa subunit, responsible for catalytic activity and
ionic transport; The beta subunit, responsible for the normal activity of NKA and contains several glycosylation sites;
And the gama (or FXYD2) subunit that has a modulating function and influences the kinetic properties of the enzyme.
This pump plays a fundamental role in the survival of cells, and is closely related to the amount of phospholipids and
cholesterol in the membrane, which are necessary for its correct operation. Generally, the NKA pump has its
expression increased in tumor cell lines compared to non-tumor cells, which makes this enzyme an excellent target
for anticancer therapy. Bacteriocins are peptides or proteins secreted by bacteria that have antimicrobial and
anticancer properties. Therefore, the present study aims to evaluate the interaction of the bacteriocin-like peptide
Pep 5, secreted by Staphylococcus epidermidis 5, with the NKA pump and the plasma membrane in tumor cells.
Cytotoxicity, cell migration, enzymatic activity and expression of its subunits will be performed, in addition to
determining the dosage of phospholipids in the membrane of lung carcinoma cells, in order to propose new treatments
against cancer, more effective and with lower side effects. Keywords: Cancer, NKA, Bacteriocins

Supported by: Universidade Federal de S&o Joao del-Rei — UFSJ
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BB.03 - CaDef2.1G27-K44, an antimicrobial peptide bioinspired on defensin from C. annuum fruits: anti-
Candida and antimycobacterial activities, mechanisms of action on yeasts and cytotoxicity on mammalian
cells

Gabriel Bonan Taveira *, Erica de Oliveira Mello!, Thatiana Lopes Bia Ventura23, Milena Belei Cherene!, André
de Oliveira Carvalho!, Michelle Frazao Muzitano?, Elena Lassounskaia®, Olney Vieira da Motta4, Valdirene Moreira
Gomes'

1Centro de Biociéncias e Biotecnologia/LFBM, Universidade Estadual do Norte Fluminense Darcy Ribeiro (RJ,
Brasil), 2Pélo Novo Cavaleiro-IMMT/LPBIo, Universidade Federal do Rio de Janeiro (RJ, Brasil), 3Centro de
Biociéncias e Biotecnologia/LBR, Universidade Estadual do Norte Fluminense Darcy Ribeiro (RJ, Brasil), “Centro
de Ciéncias Tecnologias e Agropecuarias/LSA, Universidade Estadual do Norte Fluminense Darcy Ribeiro (RJ,
Brasil)

The growing resistance of microorganisms to multiple drugs associated with the high host toxicity of drugs in the
current scenario is a major concern in Public Health. Therefore, new therapeutic strategies are necessary to cope
with these problems. Antimicrobial peptides, natural or synthetic, appear as promising molecules for antimicrobial
therapy because of their both broad antimicrobial activity and mechanism of action. To determine the anti-Candida
and antimycobacterial activities, mechanism of action on yeasts, cytotoxicity activity on mammalian cells in the
presence of CaDef2.1¢27.k44 peptide (sequence under patent review). The CaDef2.1c27.x44 peptide was designed
meeting the following criteria: positive net charge; low molecular weight (<3000 Da); Boman index < 2.5; total
hydrophobic ratio = 40%. The mechanism of action of was studied by grow, plasma membrane permeabilization,
ROS induction, mitochondrial functionality, and caspase activity assays. The cytotoxicity on Murine macrophages
RAW 264.7 cells, human monocytes cell line THP-1 and hemolytic activity were also determined. CaDef2.1627.ka4
inhibited the growth of C. albicans, C. buinensis, C. parapsilosis and C. tropicalis with MIC100 values ranging from
12.5 to 25uM. For C. albicans, C. buinensis and C. tropicalis the MIC100 value corresponds to the lethal dose that
kill 100% of the treated cell. CaDef2.1s27.k44 Showed inhibitory activity against laboratory Mycobacterium tuberculosis
strain H37Rv and highly virulent strain of M. tuberculosis with MIC50 of 33.2 and 55.4uM, respectively. Additionally,
we demonstrate that CaDef2.1c27.k44 is active against yeasts even at different salt concentrations, induced
morphological alterations such as, smaller cell size and cytoplasm condensation, presented cell membrane
permeabilization and increased ROS levels, causes loss of mitochondrial functionality and activation of caspases.
CaDef2.1627.k44 has low cytotoxicity against mammalian cells. CaDef2.127.x44 has great potential as an antimicrobial
agent with low toxicity to host cells.

Keywords: Antimicrobial peptide, Candida sp., Mycobacterium tuberculosis

Supported by: FAPERJ, UENF, CNPq, CAPES
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BB.04 - Design, synthesis, purification and characterization of the wild type and four analogues of the
SARS-CoV-2 fusion peptide (FP2) to evaluate the specific interaction with calcium ions

Matheus Marchetti Melo', Luis Guilherme Mansor Basso?, Eduardo Festozo Vicente'

Departamento de Engenharia de Biossistemas, Universidade Estadual Paulista (Unesp), Faculdade de Ciéncias e
Engenharia, Campus de Tupa (S&o Paulo, Brasil), 2Centro de Ciéncia e Tecnologia, Laboratério de Ciéncias
Fisicas, Universidade Estadual do Norte Fluminense Darcy Ribeiro (Rio de Janeiro, Brasil)

The SARS-CoV-2 fusion process occurs through interaction with membranes of the so-called fusion peptide, a
relatively hydrophobic and highly conserved amino acid fragment of the Spike protein within the Coronaviridae family,
which is essential for the virus's fusogenic activity. It has been hypothesized that coordination of calcium ions at
peptide sites is essential for the peptide binding to the target membranes. Thus, this study evaluates the importance
of calcium ions in the modulation of the fusion peptide conformation. For this, solid phase peptide synthesis of the
wild type fusion peptide (FP2) was performed, designed with a polyglycyl-lysine tail at C-terminus to increase
peptides’ solubility. In addition, three peptide analogues were synthesized containing strategic substitutions at
positions 4 (Glu), 5 and 15 (Asp) by GIn and Asn, respectively, to determine which residues modulate calcium binding.
Also, another peptide analogue containing a Asn replacement at position 9 by Asp was synthesized, aiming to
hypothetically increase fusogenicity, by potentially creating a second calcium binding site. Further, purification,
characterization of the synthesized peptides by HPLC and Mass Spectrometry were successfully evaluated and
Circular Dichroism was performed to analyze secondary structure formation with and without calcium ions in solution
and in lysophosphatidylglycerol micelles. Interestingly, the results evidenced that the secondary structures of FP2,
Asn5 and Ans15 analogues are modulated by calcium binding, indicating that both Asp5 and Asp15 residues of the
FP2 may not represent the calcium coordination sites. In contrast, the secondary structures of both Asp9 and GIn4
analogues are no longer affected by calcium binding, even in the micellar environment. This result suggests that the
FP2 Glu4 residue is a putative calcium binding site. In conclusion, our results showed that a Ca2+-dependent
secondary structure formation of FP2 and its analogues, identifying the putative Ca2+-coordination site, which most
likely affects the peptide fusogenicity.

Keywords: Biophysics, Peptides, SARS-CoV-2. Supported by: FAPESP

BB.05 - Effect of membrane potential on entry of lactoferricin B-derived antimicrobial peptide into single
bacterial cells and lipid vesicles

Farzana Hossain', Hideo Dohra2, Masahito Yamazaki':3

'Integrated Bioscience Section, Graduate School of Science and Technology, 2Research Institute of Green Science
and Technology, 3Research Institute of Electronics, Shizuoka University (Japan)

Recently, we reported that antimicrobial peptide (AMP)-induced damage of membrane, increased with increasing
negative membrane potential (Ag) (JBC. 2019). AMP LfcinB(4-9) (sequence-RRWQWR) derived from lactoferricinB,
can enter E. coli cells without damaging cell membranes. Thus, LfcinB(4-9) is a cell-penetrating peptide (CPP)-type
AMP. Effect of A on the action of CPP-type AMPs is not well known. In this study, we investigated the effect of Ag,
on interactions of Rh-LfcinB(4-9), with single E. coli cells, spheroplasts and giant unilamellar vesicles (GUVs) to
reveal the mechanism of its antimicrobial activity (J. Bacteriol, 2021). First, we investigated interaction of Rh-LfcinB(4-
9) with single E. coli cells and spheroplasts containing calcein by adding peptide to their vicinity and observed their
fluorescence intensity change using CLSM. Next, we examined effect of A@ on interaction of Rh-LfcinB(4-9) with E.
coli lipid-GUVs containing AF647 and small GUVs using single GUV method. At low peptide concentrations, Rh-
LfcinB(4-9) entered cytosol of E. coli and spheroplasts without damaging membranes and the protonophore carbonyl
cyanide m-chloro-phenylhydrazone (CCCP) suppressed its entry. Studies of time-kill method indicate that these low
concentrations of peptides exhibit antimicrobial activity, but CCCP inhibits this activity. We also found that, Rh-
LfcinB(4-9) entered the GUV lumen without pore formation in the presence of A@ and the rate of peptide entry into
GUV lumen increased with increasing Ag. All the results show that A@ increases the rate of Rh-LfcinB(4-9) entry into
the cytosol of E. coli cells and spheroplasts, and the lumen of GUVs without pore formation. To the best of our
knowledge, this is the first report demonstrating the role of Ag in the antimicrobial activity of CPP-type AMPs and in
their entry into the cytoplasm, which is a key process to determine their antimicrobial activity. These results indicate
that antimicrobial activity of Rh-LfcinB(4-9) and hence LfcinB(4-9) increases with increasing negative Ag.
Keywords: antimicrobial activity, membrane potential, entry. Supported by: JSPS
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BB.06 - Translocation of the Nonlabeled Antimicrobial Peptide PGLa across Lipid Bilayers and its Entry
into Vesicle Lumens without Pore Formation

Ali M.H', Shuma M.S', Dohra H2, Yamazaki, M."3

'Integrated Bioscience Section, Shizuoka University (Shizuoka, Japan), 2Research Institute of Green Science and
Technology, Shizuoka University (Shizuoka, Japan), 3Research Institute of Electronics, Shizuoka University
(Shizuoka, Japan)

Fluorescent probe-labeled peptides are used to investigate the interaction of antimicrobial peptides (AMPs) with cells
and lipid vesicles to elucidate the mechanism of their activity. However, it is reported that labeling can significantly
change the interactions of AMPs with plasma and lipid membranes. To eliminate the effect of fluorescent probe
labeling, we investigated the entry of nonlabeled AMP PGLa into the lumen of single giant unilamellar vesicles (GUVs)
using the new method devloped in our lab (Biochemistry, 2020). First, we investigated using confocal laser scanning
microscopy the interaction of nonlabeled PGLa with single DOPG/DOPC (4/6)-GUVs containing fluorescent probe
AF647 and DOPG/DOPC (8/2)-large unilamellar vesicles with self-quenched calcein in their lumen. Second, we
simultaneously measured the PGLa-induced increase in fluorescence intensity of the GUV lumen due to calcein
(laicein) @nd the PGLa-induced fractional area change of the GUV membrane (0), as well as the lumen intensity due
to AF647. In the interaction of nonlabeled PGLa with single GUVS, (laicein) increased with time without leakage of
AF647 after a lag time from starting the interaction. This result clearly shows that PGLa can enter into the GUV lumen
without damaging the GUV membrane, i.e., without pore formation. With increasing PGLa concentration, the fraction
of PGLa entry increased. The results of simultaneous measurement show that PGLa entry occurs during the second
increase in (8), indicating that PGLa enters the lumen only during the translocation of PGLa from the outer to the
inner leaflet of GUV membrane. Membrane tension due to an external force elevated the rate of PGLa entry. This is
the first report to demonstrate experimentally that nonlabeled AMPs enter the vesicle lumens without pore formation
(BBA-Biomembrane, 2021). Based on these results, we discuss the mechanism of nonlabeled PGLa entry into lipid
vesicle. Keywords: PGLa, entry, giant unilamellar vesicle. Supported by: JSPS

BB.07 - Semi-quantitative RT-PCR analysis of an antimicrobial peptide expression in hemolymph and
hepatopancreas of shrimp Macrobrachium rosenbergii (De Man, 1879) challenged with Aeromonas
hydrophila

Flavia Bordignon Hendges ', Victor Donatti Machado?, Gabrielle Caroline Peiter!, Hércules Tancredo Moreira,
Andressa Piacentini Betti2, Flavio Augusto Vicente Seixas?®, Adriana Fiorini Rosado’, Eduardo Luis Cupertino
Ballester4, Fabio Rogério Rosado'

'Programa de P6s-Graduagdo em Bioquimica e Biologia Molecular, 2Dep de Biociéncias, “Dep de Zootecnia,
Universidade Federal do Parana — Setor Palotina (Parana, Brazil), 3Dep de Tecnologia, Universidade Estadual de
Maringa — Campus Umuarama (Parana, Brazil)

Macrobrachium rosenbergii, known as freshwater giant shrimp, stands out for being one of the most economically
important crustaceans with a high market value, being cultivated on a large scale in the world. The species was
introduced in Brazil in 1970 and is currently the most favored for cultivation in the country. In the production
environment, shrimp are exposed to several microorganisms that can burden the rearing systems, causing the crop
to be threatened. Thus, crustaceans need an efficient and active immune system, responding through quick reactions
to stimuli caused by the environment. Small chains of amino acids called antimicrobial peptides (AMPs) are secreted
and actively react to fight infections. AMPs are considered essential molecules of the innate immune system, being
present in several species. This work aimed to evaluate the production of a specific type of AMP expressed in M.
rosenbergii, named Pellino, in response to septic injury caused by Aeromonas hydrophila after 12 hours of injection.
The transcriptional profile of genes involved in the production of Pellino was analyzed by semi-quantitative RT-PCR
analysis, with the B-Actin gene as expression normalizer. Different primers were used for the cDNA reaction. Results
indicated that it was possible to express Pellino AMP under the conditions tested. It was observed Pellino gene
expression in hemolymph of animals challenged with A. hydrophila and no expression was observed in the control
sample, indicating a possible immune defense activation. Keywords: freshwater shrimp, hepatopancreas, immune
system. Supported by: Fundacgao Araucaria and CAPES
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BB.08 - Introducing the multispectral phasors: a tool for the analysis of fluorescence excitation-emission
matrix and spectral signal unmixing

Luis Benito Pérez Socas !, Ernesto E. Ambroggio?

Centro de Investigaciones en Quimica Bioldgica de Cérdoba (CIQUIBIC), Universidad Nacional de Cérdoba.
Facultad de Ciencias Quimicas. Departamento de Quimica Biologica-Ranwel Caputto (Argentina)

The use of phasors to analyze fluorescence data was first introduced for time-resolved studies in order to reduce the
mathematical complexity of the models used. Recently, this approach was extrapolated to steady-state experiments,
in what is called spectral phasors (SP), which are obtained from the Fourier transform of the fluorescence emission
spectrum. In this work, we revise key mathematical aspects that lead us to re-interpret SP as the characteristic
function of a probability distribution. This allows us to introduce a new tool, called multispectral phasor (MSP), that
seize not only the information from the emission spectrum, but from the full excitation-emission matrix (EEM).
Additionally, here we also developed an open-source Java software in order to facilitate the data processing. Using
simulated spectra, we prove that there is a tight relationship between the MSP polar coordinates and the
characteristics of the EEM, similar to what is known for SP. Due to our mathematical re-interpretation, we also show
that MSP can be a powerful tool to tackle spectral signal unmixing problems in a more general case than SP. In
addition, we proposed two main biophysical applications of MSP: protein conformational studies and Foster
Resonance Energy Transfer (FRET). As a prove of concept, we experimentally measure the EEM changes upon
denaturation of the human serum albumin (HSA) and during a HSA-ANS FRET. In this sense, we were able to use
MSP to interpret the results in a simpler and finer way and in complete agreement with what is known in the literature.
Understanding a protein’s EEM as a molecular conformation fingerprint will open a door for the use of MSP as a tool
to analyze and comprehend protein conformational changes. Keywords: Spectral phasor, fluorescence excitation-
emission matrix, signal unmixing. Supported by: CONICET (PIP2013-2015),FonCyT (PICT2012-1377, PICT2015-
2575). L.B.P.S. holds a PhD fellowship from CONICET and E.E.A is a Career Member of CONICET. We are also
grateful to all the members of the biophysical area at CIQUIBIC for helpful discussions

BB.09 - Biophysical and structural studies of an antimicrobial membrane-modifying peptide of Piscidin
family

Kelton Rodrigues de Souza', Lucio Otavio Nunes', Evgeniy Salnikov2, Talita Lopes Santos’, Victor Hugo de
Oliveira Munhoz', Jarbas M.Resende3, Christopher Aisenbrey?, Rodrigo M.Verly!, Burkhard Bechinger2#
'Chemistry, Federal University of Jequitinhonha and Mucuri Valleys (MG, Brasil), 2Chemistry, University of
Strasbourg (France), *Chemistry, Federal University of Minas Gerais (Brasil), “Chemistry, Institut Universitaire de
France (France)

Antimicrobial peptides are potential templates for the design of novel antibacterial drugs due to their low propensity
for resistance development and their ability to kill multi-drug-resistant bacteria. The ecPis-4s peptide isolated from
the fish species Epinephelus coioides has been described as a potent antimicrobial agent against several bacterial
and fungal strains1. It is composed of 22 residues (FFRHIKSFWKGAKAIFRGARQG-NH2) and carries a natural C-
terminal carboxamide. The mode of interaction of ecPis-4s with membrane mimetic media is studied employing a set
of biophysical techniques. The mode of interaction of ecPis-4s with membrane mimetic media is studied employing
a set of biophysical techniques. Firstly, the ecPis-4s was chemically synthetized by SPPS using the Fmoc strategy,
purified by HPLC, and characterized by mass spectrometry. Circular dichroism (CD) spectroscopy shows a high
content of peptide helical structure when it is associated with POPC:POPG vesicles, and a low helix structuration in
the absence of membranes. Solution NMR experiments have been performed in the presence of negatively charged
SDS micelles to determine the three-dimensional structure of the peptide. The structure confirmed the helical
conformation throughout the linear chain of ecPis-4s. Proton-decoupled 15N and 2H solid-state NMR of
macroscopically oriented lipid bilayers have been used to determine the peptide topology in membranes made of
POPC:POPG or E. coli lipid extract. The chemical shift around 70 ppm indicates that the peptide adopts a surface
orientation with a tilt angle close to 90°. Carboxyfluorescein (CF) release experiments demonstrate a Iytic activity of
this peptide in the presence negatively charged vesicles made of POPC:POPG. In conclusion, the ecPis-4s peptide
presents a high affinity to anionic membranes where it adopts an amphipathic helical conformation that aligns parallel
to the phospholipid bilayer surface. This mode of interaction suggests a membrane-lytic activity once the local
concentration or peptide reaches a threshold.

Keywords: antimicrobial peptide, peptide-membrane interaction, peptide topology
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BB.10 - Whole cell 2H Solid-state NMR of Antimicrobial Peptides Interacting with Cell Envelopes: Role of
Lipopolysaccharide

Sarika Kumari ', Michael Morrow?, Valerie Booth'2

Department of Biochemistry, University of Newfoundland (John's, Canadé), 2Oceanography, Memorial University
of Newfoundland (John's, Canadé)

Antimicrobial Peptides (AMPs) have been studied for more than two decades because they promise to help overcome
the problem of resistance conventional antibiotics. However, AMPs have not been as successful as hoped, perhaps
because we lack a detailed understanding of their mechanisms of action. To understand these mechanisms,
numerous biophysical techniques, including solid-state 2H NMR, have been used to study membrane disruption both
in model lipid system and in intact bacteria. In the real biological context of AMPs, studies have suggested that, in
addition to interaction with lipids, it is essential to consider the non-lipid component of Gram- negative bacteria. Which
has the lipopolysaccharide layer (LPS), one of the outer membranes of cell envelope component that protects
bacteria from AMPs. This study investigated how LPS affects AMP-induced membrane disruption. MSI-78 is an AMP
that has been shown to disrupt lipid membranes of target bacteria. We disrupt the LPS layer of Escherichia coli cells
(E. coli) via chelation of the stabilizing divalent cations. However, the 2H NMR spectra of E. coli demonstrated that
the 2.5 mM and 9.0 mM EDTA concentration used does not affect the lipid acyl chain order. MSI-78 is an AMP that
has been shown to disrupt lipid membranes of target bacteria. Interestingly, we found that the 2H NMR spectra of E.
coli with a 9.0mM concentration of EDTA in the presence of MSI-78 shows a slight increase of the lipid acyl chain
disorder compared to MSI-78 alone. Thus, our results suggest that disruption of the LPS layer very slightly sensitizes
bacteria to membrane-disruption by MSI-78.

Keywords: NMR, Peptides, Lipopolysaccharide
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BB.11 - Studying flavivirus capsid proteins interactions with viral RNA

Nelly Marine Carreira da silva ', S. Martins S. Martins’, Nina Karguth', Francisco J. Enguita’, Roland G. Huber?,
Nuno C. Santos’, Ivo C. Martins’

"Instituto de Medicina Molecular, Universidade de Lisboa (Lisbon, Portugal), 2Bioinformatics Institute, Technology
and Research (Singapore, Singapore)

Dengue virus (DENV) and Zika virus (ZIKV) are mosquito-borne flaviviruses, sharing structural features. The
nucleocapsid core of the mature virion is formed by the 11 kb viral (+) single- stranded RNA condensed with multiple
copies of the capsid (C) protein [1,2]. This is an essential protein, conserved among flaviviruses, which is involved in
key steps of the viral life cycle, namely encapsidation and viral assembly [3]. One key step, essential for viral
replication, requires DENV C specific binding to intracellular lipid droplets (LD), an interaction that was fully
characterized. In addition to the interaction with LDs, it was also demonstrated by us that DENV C interacts
specifically with host very low-density lipoproteins (VLDL) and viral RNA [3]. Those findings led to the development
of pep14-23, a patented peptide based on the region comprising amino acids 14 to 23 of DENV C, which is able to
inhibit DENV C binding to LDs and VLDL [3,4]. Then, in order to characterize DENV and ZIKV C binding to the viral
RNA, through biophysical approaches, we started examining locations within the viral RNA to which the protein has
higher affinity, with specific RNA sequences being identified [5]. Preliminary circular dichroism data show that some
analogous DNA sequences used as proxies of selected RNA sequences do indeed interact with DENV C, causing
changes in the protein secondary structure. Other biophysical approaches, such as dynamic light scattering,
fluorescence and nuclear magnetic resonance spectroscopies, are being applied to better characterize this
phenomenon, DENV C regions to which the viral RNA is prone to bind. These data will allow to select, test and
develop inhibitors against this essential interaction of DENV C with viral RNA. This methodology used for DENV
might be applied to other related flaviviruses (such as ZIKV), as well as other human viral pathogens.

Keywords: Dengue virus, Zika virus, flaviviruses
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BB.12 - The possible anticancer role of bioactive peptides from European amphibian skin secretions
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Universidade do Porto (Portugal), 3Nucleo de Pesquisa em Morfologia e Imunologia Aplicada, Universidade de
Brasilia (DF, Brazil), “Joseph Banks Laboratories, University of Lincoln (UK)

Bioactive peptides with potential therapeutic value have been isolated from amphibians for decades. They can exhibit
many physiological activities such as antimicrobial, analgesic, antioxidant and anticancer (Xu and Lai 2015). Four
peptides were isolated from the skin of Pelophylax perezi, an amphibian captured in Azores islands (Portugal), and
later also produced by chemical synthesis. One in particular, PpT-2, was found to belong to the tryptophyllin family
(TPHs) (Chen et al. 2004), a heterogeneous small peptide group characterized by the presence of a tryptophan
together with one or two proline residues. TPHs bioactivity remains uncertain, but their neuromodulator and
antioxidant role were already studied. Indeed, some TPHs showed a sedative effect on birds, together with relaxation
events in rat arterial and urinary bladder smooth muscle, as bradykinin antagonists (Wang et al. 2009). Since
bradykinin is implicated in cancer progression, their antiproliferative effect in human prostate cancer cells was also
tested and the proliferation inhibition was proven to be effective (Wang et al. 2013, 2014). Therefore, in this work, we
evaluated and further investigated the anticancer potential of PpT-2 and of three new histidine-rich peptides from
Pelophylax perezi skin secretion, as they displayed a moderate antiproliferative effect against prostate cancer cells.
Keywords: Bioactive peptides, Tryptophyllins, Anticancer

Supported by: CT-MCTES fellowship PD/BD/136860/2018 and financed by national funds through the FCT—
Fundag&o para a Ciéncia e a Tecnologia, I.P., within projects with references UIDB/50006/2020 and PTDC/BII-
BIO/31158/2017. A. Placido is a recipient of a post-docto
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CA - Applications in Biomedical and Materials Science

CA.01 - Luminescence of complex cis-[Ru(phen)2(3,4Apy)2]2+ in model membranes
Maria Laura da Cruz Garcia ', Rose Maria Carlos’
'Departamento de Quimica, Universidade Federal de S&o Carlos (S&o Paulo, Brazil)

The study of the interaction between the transition metal complex cis-[Ru(phen)a(3,4Apy)2] 2 (RuApy) and cell model
membranes was motivated by previous studies from our laboratory that demonstrate that RuApy has spectroscopic
properties (in physiological environment pH 7,4: Aaps = 480nm, €480nm = 9500 mol ' Lecm !, Aem = 655 nm, Tem = 120
ns) that allow its use as a luminescent probe for the f-amyloid peptide(AB). These properties are important as the
toxicity of AB can be influenced by those in neuronal cell membranes. In this context, this work investigates the
interaction between RuApy and cell model membranes such as large unilamellar vesicles (LUVs) and giant
unilamellar vesicles (GUVs) prepared with the negatively charged lipid DOPG. The luminescence auto suppression
studies of RuApy in aqueous solution pH 7.4 (phosphate buffer) indicated a limit for the steady state luminescence
studies at 60 uM. The complex was a sensitive probe in the presence of the DOPG(LUVs) vesicle, and this can be
observed by the continuous suppression of RuApy emission at 655 nm. Studies carried out to determine the sensitivity
of the RuApy complex against the LUV vesicle of DOPG indicated that 10 uM of complex is sensitive to a
concentration of 5uM of vesicle. The results obtained so far indicate an electrostatic interaction between RuApy and
DOPG(LUVs).

Keywords: fluorescence, model membranes, ruthenium complex

Supported by: CNPq, FAPESP and Capes

CA.02 - Improvement of the Methodological Strategies to Product Functionalizes Antibodies using Small
Angle Neutron Scattering (SANS)

Beatriz Tremarin ', Fabiano Yokaichiya', Guinther Kellermann', Margareth Kazuyo Kobayashi Dias Franco 3,
Joachim Storsberg?

'Departamento de Fisica, Universidade Federal do Parana (Parana, Brazil), 2Healthcare, Biomaterials and
Cosmeceuticals, Fraunhofer-Institute for Applied Polymer Research (Potsdam, Germany), 3Rejeitos Radioativos -
GRR, Instituto de Pesquisas Energéticas e Nucleares (Sdo Paulo, Brazil)

Antibodies are used by jawed vertebrates for defense against invading pathogens. Usage of those versatile tools in
a plethora of settings in clinics and biomedical sciences hinges on functionalization strategies that retain native
antibody reactivity. To this date, antibody functionalization is performed by trial and error. We aim to reduce costs by
providing general principles to allow the full spectrum of antibody functionalization by correlating functionalized
antibody reactivity to cognate antigen by small angle neutron scattering, SANS, measurements and mathematical
modeling of antibody and antibody-antigen super-complexes, obtained by titration experiments. For this research we
have used for as antibody pure goat anti rabbit immunoglobulin, and for the antigen, pure Horseradish Peroxidase
Preliminary results show that the systems (antibody and antibody-antigen complexes) do not change in the range of
a temperature related to storage temperature (25° C), body temperature (37° C) and 40° C. These results will give
us the pair distribution function of these systems and the results will be viewed in light of published precedence to
highlight areas where future effort is needed to refine such versatile tools and improve their production. However,
between the antibody and the complexes structure, different conformations were observed. The antibody has a
globular structure with a radius of gyration around 33 A, and the complexes display an elongated cylindrical shape
with radius of gyration around 63 A. This study shows how the scattering techniques (SANS) can provide useful
information about the conformation of the antibody and antibody-antigen formation and help to shed light in the
understanding the physical, chemical, and structural changes on the organization of these important antibody
functionalization for the immunological system.

Keywords: Antibody-Antigen, Biophysics, SANS

Supported by: CNPq
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CA.03 - Evaluation of Photoinduced Membrane Damage by Substituted Magnesium Porphyrazines
Otavio A.O. Reis 1, Camila F.N. Silva', Thiago T. Tasso?, Helena C.Junqueira’, Mauricio da S. Baptista’
Dep de Bioquimica, Instituto de Quimica, Universidade de S&o Paulo (S&o Paulo, Brasil), 2Dep de Quimica,
Instituto de Ciéncias Exatas, Universidade Federal de Minas Gerais (Minas Gerais, Brasil)

Photodynamic Therapy (PDT) is an innovative and efficient treatment modality for a wide array of diseases, including
infectious and many types of cancer. PDT is usually based on a photosensitizer (PS), its excitation by light and the
subsequent energy or electron transfer to molecular oxygen (302), generating reactive oxygen species (ROSs),
specially singlet oxygen ('02). However, new experimental evidences suggest that contact-dependent reactions
between the PS and biomolecules in the cell membrane — mainly lipids — are essential to cause membrane leakage,
therefore unbalancing the chemical gradients that keeps the cell functioning and generating cell death. In order to
advance in the development of this treatment, research on PSs that act by the mechanism of contact-dependent
reactions with the cell membranes is essential. We have prepared a series of magnesium porphyrazines octa-
substituted with fluor and trifluoromethyl groups (FMgPz and CFsMgPz, respectively) and have investigated their
properties in interaction with membrane models, more specifically SUVs and GUVs (small and giant unilamellar
vesicles, respectively), which are made of unsaturated lipids. The membrane damage was investigated in the
presence of the porphyrazines after red light irradiation (A = 630 nm), which is the wavelength of maximum absorption
by the porphyrazines (¢=~6x104 L.mol-* .cm-!). Both FMgPz and CFsMgPz have equal 'O, quantum yields (®a =
0,34). Our results showed a greater photoinduced membrane leakage in the presence of CFsMgPz when compared
to FMgPz. We attributed the higher efficiency of CFsMgPz to the contact-dependent reactions between the CFsMgPz
and the vesicles, which also causes PS photobleaching. Interestingly, the photobleaching rate of CFsMgPz was also
far greater than that of FMgPz, indicating that the greater membrane damage is parallel with the higher
photobleaching rate. Therefore, in order to develop more efficient PS, we need to consider strategies to have the
bleached photosensitizer replenished during PDT. Keywords: Redox Biochemistry, Photochemistry, Membrane.
Supported by: FAPESP

CA.04 - Effects of Amburana cearensis dichloromethane extract in cerebral ischemia models focusing on
glial cells

Rafael Short Ferreira *2, Juliana H.C. e Silva , Juliana B. Hoppe3, Monique M.A. de Almeida'?2, Francesca Pieropan?,
Erica P.L. Pereira’, Andrea Rivera?, Beatriz C.L.Ferreira'!, Gustavo B.S. Andrade', Paulo R. Ribeiro*, Luzimar
G.Fernandez’, Christianne G. Salbego?, Jose CI.F. Moreira?, Silvia L.Costa', Arthur M. Butt?, Victor D.A. da Silva'?
'Lab of Neurochemistry and Cell Biology, Institute of Life Sciences, Federal University of Bahia (Brazil), 2Institute of
Biomedical and Biomolecular Sciences, University of Portsmouth (England), 3Dep of Biochemistry, Institute of Basic
Health Sciences, Federal University of Rio Grande do Sul (Brazil), “Dep of Organic Chemistry, Institute of Chemistry,
5Biochemistry, Biotechnology and Bioproducts Laboratory, Federal University of Bahia (Brazil)

Glutamatergic excitotoxicity is a pathophysiological mechanism present in chronic neurodegenerative diseases
(Alzheimer's Disease) and acute (Brain Ischemia), and it especially affects the hippocampus, as it has a high density of
glutamatergic neurons. Under these conditions, neurons and oligodendrocytes can be severely affected. However,
astrocytes can attenuate or prevent cell death through this mechanism by re-uptake excess glutamate. It is known that
secondary metabolites of Amburana cearensis may be related to neuroprotection mechanisms against excitotoxic damage.
The aim of this work was to investigate the neuroprotective effects associated with treatment with A. cearensis
Dichloromethane Extract (EDAC) in models of cerebral ischemia. Hippocampal slices from wild-type Wistar rats (P6-8) or
transgenic SOX10-EGFP and GFAP-EGFP reporter mice (P10-12) were used to identify oligodendrocytes and astrocytes,
respectively. These slices were submitted in two models treated with EDAC: 1) oxygen and glucose supply (OGN) or
deprivation (OGD); and 2) in organotypic culture (OHSC) submitted to glutamate excitotoxicity. Protein expression, cell
morphology, cell viability and genetic transcription tests were performed. Under OGD conditions, our results showed that
EDAC prevented the reduction of cellular processes of SOX10 expression, without an increase in the expression of
astrocytic proteins between the OGN and OGD control groups. However, EDAC increased GFAP expression under OGD
conditions. In OHSC, we observed that excess glutamate induced an increase in cell death and that this was inhibited by
treatment with EDAC. However, under these conditions, EDAC does not protect neurons. On the other hand, GFAP, GLT1,
GLAST and GS were overexpressed in cultures treated with EDAC under glutamatergic excitotoxicity. We also observed,
by RT-qPCR, a slight increase in transcription in GDNF, GLT1, GS, NGF and OLIG2 in EDAC-treated hippocampal slices.
Our results demonstrate that EDAC has a potential pharmacological effect in brain ischemia models. Keywords:
Amburana cearensis, Neuroprotection, Glia. Supported by: FAPESB, CAPES and CNPq
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CA.05 - PROJECT: Multiplatform Metabolomic Prospection of Biomarkers and Biochemical Aspects of
Sickle Cell Disease and Osteonecrosis Secondary to Sickle Cell Disease.

Tayla Da Cruz Santos Pereira ', Paulo Roberto Ribeiro de Jesus'

'Departamento De Quimica Organica, Universidade Federal Da Bahia (Brasil)

Sickle cell disease is the most frequent hemoglobinopathy in Brazil and is a worldwide public health problem, with a
greatimpact on the morbidity and mortality of the affected population. In patients with this pathology, the predominant
clinical manifestation of the joint is osteonecrosis, which commonly progresses to a terminal disease. Metabolite
profiling approaches in complex systems have become a powerful tool to investigate metabolic processes, identify
potential biomarkers and unravel metabolic reprogramming in various diseases. Thus, metabolomic studies can
reveal new ways to study this pathology as well as a better understanding of the sickling process of red blood cells,
dysregulated pathways, unrecognized biomarkers, and new therapeutic possibilities. In this context, this work aims
atidentifying biomarkers related to osteonecrosis secondary to sickle cell disease, using nuclear magnetic resonance
and high-performance liquid chromatography in a multiplatform metabolomics approach. Blood plasma from control
individuals and from sickle cell disease patients with and without osteonecrosis will be used. Based on the clinical
stage of osteonecrosis, graded with the modified Ficat and Arlet method, the samples will be classified as early,
intermediate and advanced stage of osteonecrosis. After processing the data, the identification of metabolites will be
carried out using the Chenomx NMR Suite 8.4 software and the search in a database (Metlin, HMDB). The metabolic
pathways will be associated through the KEGG metabolic pathway bank. The statistical treatments of the data will
be performed in MetaboAnalyst 3.0 software. Preliminary results identified differences between the metabolic profile
of the study groups in this work, as well as a map of metabolic alterations associated with sickle cell disease. The
present study may provide support for the validation of biomarkers for osteonecrosis secondary to sickle cell disease.
Keywords: metabolomics, osteonecrosis, sickle cell disease

CA.06 - Interleukin-10 gene promoter region polymorphism is associated with worse sudden cardiac death
risk and echocardiographic parameters in chronic Chagas disease

Jodo Paulo da Silva Liberalino "2, Dayane Carla Costa Paiva Dantas', Valeria Duarte Aimeida’, Micassio
Fernandes de Andrade'-2, Cleber de Mesquita Andrade!, Wogelsanger Oliveira Pereira’2, Christiane Medeiros
Bezerra®, Thales Allyrio Araujo de Medeiros Fernandes'?

Dep de Ciéncias Biomédicas, 3Dep de Microbiologia e Parasitologia, Universidade do Estado do Rio Grande do
Norte (Brazil), 2PMBgBM-UERN, Programa Multicéntrico de Pés-Graduagao em Bioquimica e Biologia Molecular
(Brazil)

Functional genetic polymorphisms involved in the immune response may modulate the clinical variability in Chagas
disease (CD). Several studies have proposed a protective role for IL-10 in CD pathophysiology. One study found an
association between the G allele in rs1800896 single nucleotide polymorphism (SNP) and the cardiac form of CD,
while others were not able to find the same results. This study aimed to evaluate the association between rs1800896
SNP and clinical and echocardiographic manifestations in CD patients. We conducted a cross-sectional study with
185 chronic CD patients, of which 95 were male and 90 females, with a mean age of 47,9 £ 11,6 years. They were
genotyped by the polymerase chain reaction-restriction fragment length polymorphism method. The clinical forms,
risk of sudden death (Rassi score), the score of cardioembolic ischemic stroke scores, and echocardiographic
parameters were obtained by accessing the patients' medical records. P-value < 0.05 was considered significant. We
observed that 72 patients presented the AA genotype, 96 AG and 17 GG. The expected and observed genotype
frequencies obeyed the Hardy-Weinberg equilibrium. The statistical analyses conducted showed no significant
associations between the allelic and genotypic frequencies and the clinical forms of chronic CD (cardiac, digestive,
or cardiodigestive) nor the score of cardioembolic ischemic stroke. On the other hand, the G allele was associated
with higher sudden cardiac death risk (Rassi score) (p=0,025), systolic (p=0,004) and diastolic (p=0,035) left
ventricular diameters above echocardiographic reference values and lower left ventricular ejection function (p=0,026).
This study found an association between the G allele of rs1800896 and worse sudden death risk and
echocardiographic parameters compatible with CD dilated cardiomyopathy pathophysiology. Therefore, rs1800896
polymorphism seems to be a promising biomarker for CD, although other studies may be necessary to reinforce
those findings.

Keywords: Chagas Disease, Interleukin-10, Single Nucleotide Polymorphism. Supported by: CNPq and CAPES
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CA.07 - Molecular cloning, expression and purification of FbxI17 fragments for antibodies produce
Camila Rolemberg Santana Travaglini Berti de Correia !, Patricia Passos', Valentine Spagnol', Felipe Roberti
Teixeira'

Departamento de Genética e Evolugéo, Universidade Federal de Sao Carlos (SP, Brasil)

FbxI17 is one of the 69 human F-box proteins, which interacts with SKP, Cullin and RBX to form the SCF-type E3
ubiquitin ligases. In addition to the F-box domain of interaction with SKP1, FbxI17 contains the LRR domain (Leucine
Rich Repeat) which interacts with its substrates. Analysis of 1992 patient samples from the METABRIC (Molecular
Taxonomy of Breast Cancer International Consortium), showed that FBXL17 was mutated in 135 samples in the
region that encodes its LRR domain. Truncating FbxI17 LRRs impaired its association with other SCF components
and decreased its ubiquitination activity. We are investigating the consequences of FBXL17 truncations in cellular
level, therefore, we are interested in producing antibodies for use in western blotting and immunofluorescence.
Clonning, expression and purification of the N-terminus, F-box and C-terminus fragments of FbxI17 from bacterial
expression vectors. To obtain anti-FbxI17 antibodies from these fragments that interact with FbxI17 in mammalian
cells by western blotting. Synthetic FBXL17 codon usage to bacteria was used as template to cloning FbxI17
fragments into pET28a vector. Induction of heterologous expression was performed with IPTG 0,2 uM at 37 °C for 4
hours. Insoluble FbxI17 N-terminus were purified by affinity chromatography and submitted to SDS-PAGE. The
Coomassie stained band of FbxI17 N-terminus was excised and used to immunization of rabbits. The specificity of
total immunoglobulins obtained were tested in western blotting. Cloning of the Fbx117 fragments into pET28a was
confirmed by sequencing. The N-terminus fragment was expressed in insoluble fraction and purified. The anti-FbxI17
N-terminus was specific and selective for the purified fragment, however did not probe FbxI17 from cell extracts. The
anti-FbxI17 N-terminus obtained was unable to identify FbxI17 in cell extracts, but it will be used in protein-protein
interaction assays when this fragment was used as a bait.

Keywords: FbxI17, breast cancer, E3 ubiquitin ligase

Supported by: FAPESP

CA.08 - Development of an electrochemical device for the fast and label free detection of the biomarker
ADAM-33 related to the triple negative breast cancer

Calaga G. N.*, Lima, D.2, Santos, C. S.3, Manica, G.C.M¢4, Klassen, G#, Pessda, C.A.2, Wohnrath, K.2, Juliana
Inaba !

'Bioquimica, Instituto Federal do Parana (Parana, Brasil), 2Departamento de Quimica, Universidade Estadual de
Ponta Grossa (Parana, Brasil), ®Bioquimica, Instituto Federal Farroupilha (Rio Grande do Sul, Brasil),
“Departamento de Patologia Basica, Universidade Federal do Parana (Parand, Brasil)

The classification of breast cancer is defined by clinicopathologic parameters and immunohistochemical markers.
Recently, the lack of expression of ADAM-33 was related to the triple negative breast cancer, basal-like markers and
correlated with shorter overall survival and metastasis-free survival. Usually, the detection of ADAM-33 is performed
by immuhistochemistry, which is laborious and time consuming. In this context, electrochemical immunosensors are
a good alternative for protein detection as they may provide fast, straightforward, and label-free determinations. We
developed an electroanalytical immunosensing platform consisting of a gold electrode modified with self-assembled
monolayers of cystamine with anti-ADAM-33 IgG monoclonal antibodies covalently attached. Cyclic voltammetry and
electrochemical impedance spectroscopy (EIS) experiments were employed to characterize the immunosensor. The
ADAM-33 detection was based on the variation of the charge transfer resistance (ARct), obtained through EIS using
[Fe(CN)6]3-/4- as probe, after incubating the immunosensor in the presence of the biomarker. ARct increased linearly
with ADAM-33 concentration in the range of 0.5-1.5 pg mL-1, with a detection limit of 0.31 pyg mL-1. The
immunosensor was able to successfully detect ADAM-33 in cell extracts from human breast cancer lines, without
suffering significant influence from other coexisting biomolecules. The results suggest that the developed device is a
promising, feasible, and sensitive tool to detect ADAM-33 in breast cancer isolated material. Thus, it could consist in
an alternative to support fast breast cancer diagnosis and prognosis.

Keywords: breast cancer, ADAM-33, electrochemical immunosensor

Supported by: UEPG, Propesp, C-LABMU, Fundagao Araucaria, CNPq and CAPEs
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CA.09 - Direct visualization of virus removal process in hollow fiber membrane using an optical
microscope

Takayuki Nishizaka 1

Dept. Phys., Gakushuin University (Tokyo, Japan)

Virus removal filters developed for the decontamination of small viruses from biotherapeutic products are widely used
in basic research and critical step for drug production due to their long-established quality and robust performance.
A variety of imaging techniques have been employed to elucidate the mechanism(s) by which viruses are effectively
captured by filter membranes, but they are limited to ‘static’ imaging. Here, we propose a novel method for detailed
monitoring of ‘dynamic process’ of virus capture; specifically, direct examination of biomolecules during filtration
under an ultra-stable optical microscope. Samples were fluorescently labeled and infused into a single hollow fiber
membrane comprising cuprammonium regenerated-cellulose. While proteins were able to pass through the
membrane, virus-like particles (VLP) accumulated stably in a defined region of the membrane. After injecting the
small amount of sample into the fiber membrane, the real-time process of trapping VLP in the membrane was
quantified beyond the diffraction limit. The method presented here serves as a preliminary basis for determining
optimum filtration conditions, and provides new insights into the structure of novel fiber membranes. For details,
please refer the following publication. https://www.nature.com/articles/s41598-020-78637-z

Keywords: molecular imaging, dynamics of virus filtration, VLP visualization

CA.10 - Imidazolium-based ionic liquids as additives to preserve green fluorescent protein activity at room-
temperature and under stress

Nathalia Vieira Verissimo .23, Carolina Falaschi Saponi'-2, Timothy M. Ryan4, Ricardo Pinheiro de Souza
Oliveirad, Tamar L. Greaves?, Jorge Fernando Brand&o Pereira®

Department of Engineering of Bioprocesses and Biotechnology, Sdo Paulo State University (S&o Paulo, Brazil),
2School of Science, Royal Melbourne Institute of Technology (VIC, Australia), 3School of Pharmaceutical Sciences,
Séo Paulo University (Sao Paulo, Brazil), *SAXS, Australian Synchrotron (VIC, Australia), Department of Chemical
Engineering, University of Coimbra (Portugal)

Advances in biotechnology have allowed the development of fluorescent proteins (FP) for several industrial
applications. However, there are still difficulties in their use at large scales and in novel fields due to the low stability
of FP, which limit their application, distribution, and storage. The discovery of additives capable of preserving the
activity of FP at room temperature and under stress conditions is needed to help expand and facilitate their
commercial use. Hence, we aimed to evaluate the use of ionic liquids (ILs) as additives capable of preserving the
activity of the Enhanced Green Fluorescent Protein (EGFP), an important biomarker and biosensor, at different
storage times and under unfavorable conditions. We evaluated the effect of 1-alkyl-3-methylimidazolium chloride-
based ILs ([Cnmim]CI) aqueous solutions on EGFP fluorescence at short (48 h) and long-term studies (3 months),
and then their ability to protect the EGFP in the presence of denaturing agents. All [Cnmim]Cl ILs (at 0.100 M) were
able to preserve EGFP fluorescence for longer than the phosphate-saline buffer (PBS) and NaCl solutions, increasing
from 1 to 3 months. ILs solutions with shorter to medium cation alkyl chain length were the most effective for
maintaining EGFP fluorescence, as well as protectors of EGFP activity in the presence of the surfactant SDS, an
acid of guanidine hydrochloride, and for H202. [Cnmim]ClI solutions can be added to aqueous solutions to preserve
EGFP fluorescence activity at room temperature for long-storage times and to reduce the negative impact of
denaturing agents on EGFP. Therefore, there is a massive potential for the application of ILs as additives to preserve
FP in the long-term without refrigeration and under unfavorable conditions, which is fundamental to expanding their
industrial and commercial uses.

Keywords: protein stability, ionic liquids, preservatives

Supported by: FAPESP (projects 2018/50009-8, 2014/19793-3, 2014/16424-7, 2018/25511-1, 2016/07529-5,
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UIDB/EQU/00102/2020 and UIDP/EQU/00102/2020).
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CB.01 - A new approach for purification of the catalytic site of the Angiotensin Conversion Enzyme, N
domain, mediated by the ELP-Inten system

Carolina Machado dos Santos', Suelen de Barros Sampaio?, Fagner Santana !, Rodrigo Costa Leite', Beatriz
Angelo Prata', Regina Affonso !

Centro de Biotecnologia, Instituto de Pesquisas Energéticas e Nucleares (Sao Paulo, Brasil), 2Bioquimica e
Biologia Molecular, Instituto de Quimica, Universidade de Sao Paulo (S&o Paulo, Brasil)

Angiotensin-converting enzyme |, ACE, is a key part of the renin-angiotensin system whose main function is to
regulate blood pressure and balance of salts in the body. ACE1 has two isoforms, somatic, SACE, and testicular,
tACE. sACE possesses two domains, N- C-, with catalytic sites which exhibit 60% sequence identity. These domains
differ in terms of chloride-ion activation profiles, rates of peptide hydrolysis and sensitivities to various inhibitors. N-
domain has specific action in the hydrolyze of Alzheimer’s diseases beta amyloid bodies and angiotensin 1-7, which
active the MAS receptor and triggering anti-thrombotic and anti-inflammatory actions. The objective this work was to
obtain catalytic site Ala361 to Gli468 of the N-domain region, cSACEN, isolation without chromatographic and
denaturant chemical process. For that, a new methodology was used in the expression of the csACEN peptide, in
which the peptide was linked to the elastin-like polypeptide, ELP, and Intein, and expressed at 37C. The
characterization of catalytic site was made by SDS-PAGE and dot blotting. The culture temperature at 37C
significantly increased the expression of the ELP/Intein/csACEN fusion protein. This culture was lysed at a low
temperature allowing the fusion protein to become soluble. The precipitation of ELP at high concentrations of
ammonium sulfate were obtained in 0.57 M and 0.8 M. Intein autocleavage occurs at acidic pH and it is important to
pay attention to: pl 6.65 for csACEN and pl 6.87 for ELPcSACEN, which are very low. The best autocleavage
efficiency was with MES and TriHCI buffers, pH 6.3 and 6.8, respectively, in which pure csACEn peptide was
obtained. The strategy used to obtain the Ala361 to Gli468 catalytic site in soluble and pure form was obtained with
success and the protocol for obtaining similar peptides was established. Keywords: N Catalytic site of ACE1, elastin-
like polypeptide/Intein, high temperature of cultivation

CB.02 - Entrepreneurial university: the search for transfer of technology from a schistosomiasis diagnostic
kit.

Michelli Dos Santos ', Lais Moreira Nogueira', Jonatas Oliveira Da Silva', Mariana Teixeira Faria', Juliana
Martins Machado', André Vinicius Fernandes Ferreira’, Ana Amélia Maia Silva', Mariana Campos Da Paz Lopes
Galdino?, Alexsandro Sobreira Galdino'

1Lab de Biotecnologia de Microrganismos, 2Lab de NanoBiotecnologia & Bioativos, Universidade Federal de Sao
Jo&o Del-Rei, Campus Centro Oeste (MG, Brazil)

Schistosomiasis is a neglected tropical disease caused by the helminth infection from species of the genus
Schistosoma. Globally, it is estimated that the disease affects over 250 million people in 78 countries of the world
and is responsible for some 280,000 deaths each year. In the Americas, the only pathogenic human schistosome
species is Schistosoma mansoni (S. mansoni). Available methods for the diagnosis of schistosomiasis comprise
microscopic, molecular and serological approaches, with the latter detecting antigens or antibodies associated with
S. mansoni. Throughout the last decades, efforts are aimed at developing news strategy for diagnostic to be used
especially for low intensity infections in lowly endemic areas. With a view to innovation and technology transfer from
the university to the private company, the objective of this work is to evaluate the optimization parameters of an
ELISA diagnostic kit using rationally designed chimeric proteins. Thus, one of the steps evaluated was coating buffer
using PBS pH7.2, Tris-HCI pH8.5 and coating buffer provided by the company were used. The conditions established
for the ELISA were: 96-well polystyrene microplates, concentration of protein 140ng/well, dilution of serum 1:20, the
conjugate was an anti-IgG antibody peroxidase-conjugated dilution of 1:5.000 (v/v), and measure the absorbance at
405 nm. The ratio of positive to negative was used to determine which of them is the best to discriminates the
samples. The Tris-HCI pH 8.5 coating buffer showed the best discrimination between positive and negative samples
when used SM1 protein; however, the company's coating buffer was better to discriminate the same samples groups
when used SM2 protein. In this way, SM2 protein is more advantageous than SM1 protein and it had better results
with the company’s coating buffer standardized. In conclusion, the protein SM2 is a potential tool to be investigated
for schistosomiasis diagnosis on an industrial scale. Keywords: S. mansoni, innovation, diagnosis. Supported by:
UFSJ, CNPq, and Capes
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CB.03 - The Presence of Solvents can Induce Cubic-to-Inverted Micelar and the Cubic-to-Hexagonal-to-
Inverted Micellar phase transitions on phytantriol-based cubosomes
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Biochemical and Pharmaceutical Technology, Faculty of Pharmaceutical Sciences and 2General Physics, Institute
of Physics, Universidade de Sao Paulo (SP, Brazil)

Cubosomes are nanoparticles composed of a specific combination of amphiphilic lipids, like phytantriol (PHY), and a
nonionic polymer. They have a high hydrophobic volume, as compared to regular liposomes and are good candidates
for drug delivery applications. Due to their unique structure, these nanoparticles possess the ability to incorporate
highly hydrophobic drugs. A challenge for the encapsulation of hydrophobic molecules is the use of organic solvents
in the sample preparation process. In this study, we investigated the structural influence of different solvents (acetone,
ethanol, chloroform, octane, DMSO, and methanol) on the inner structure of cubosomes. Small Angle X-ray
Scattering (SAXS) technique was used to get the structural information and the phase behavior of cubosomes. The
presence of high amount of acetone and ethanol (around 16% v/v) are not able to change the cubic symmetry (Pn3m),
despite the increase in the unit cell parameter, observed in the case of ethanol. In both cases, a cubic-to-inverted
micellar phase transition was observed. Chloroform and Octane, on the other hand, have different effects over the
cubosomes as compared to acetone and ethanol, both of them induced a cubic-to-reversed hexagonal phase
transition at ~0.25 and 2.5 v/v% for chloroform and octane respectively. those are attributed to the insertion of the
solvent in the hydrophobic region of the cubosomes, increasing its volume and inducing such a transition. Before this
phase transition, no change in the unit cell parameter was observed at smaller solvent concentrations. Moreover, a
second phase transition from reversed hexagonal-to-inverted micellar was observed 1.0 and 17 v/iv% for chloroform
and octane, respectively. Our data also suggest that after 24 hours of solvent/cubosome incubation, some structural
features of cubosomes changes. We believe that this study could shed light on researchers working on drug delivery
systems using cubosomes.

Keywords: Cubosome, nanoparticles, solvents, SAXS, phase diagram, lyotropic liquid crystal, LLC,
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CB.04 - Rubella diagnostic assay using rp1, a novel rationally designed antigen

Jonatas Oliveira Da Silva !, Michelli dos Santos!, André Vinicius Fernandes Ferreira', Juliana Martins Machado,
Ana Amélia Maia Silva', Lais Moreira Nogueira', Mariana Campos da Paz', Alexsandro Sobreira Galdino’
Microbial Biotechnology Laboratory (LABIOM), Universidade Federal Sao Jo&o Del Rei (Minas Gerais, Brasil)

Rubella is a disease of epidemiological importance, especially when pregnant women are infected, causing
congenital rubella syndrome. Thus, the specific diagnosis is essential since the clinical manifestations are similar to
other diseases. In this context, the development of local antigens with high sensitivity and specificity, at low cost, can
be a promising alternative compared to imported antigens. This study aimed to the development of an in-house IgG
Rubella-specific ELISA using a novel antigen. The new antigen was designed and predicted by bioinformatic tools.
After synthesis, two in-house ELISA assays were performed: The first one, for titration of the peptide and the other
one to evaluate the reactivity of the peptide against different human sera. Two potential epitopes were predicted as
the potential antigenic target was selected, originating the RP1. The results of the in-house ELISA showed an optimal
concentration of 200 ng of peptide/well. This new peptide was able to discriminate between positive and negative
human samples. Our results demonstrate the potential of the peptide for the detection of rubella-specific 1gG
antibodies, being use full for the development of national kits in the future.

Keywords: rubella virus, german measles, diagnosis rubella
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CB - 05 - Photopolymerizable liposomes: Biophysical Caracterization

Sofia Leila Candido'2, Estefania Achilli'-2, Maria Natalia Calienni!, Fernando Carlos Alvira'2, Silvia del V.
Alonso'2

Science and Technology, Universidad Nacional de Quilmes, Departamento de Ciencia y Tecnologia, Laboratorio
de Bio-Nanotecnologia, Buenos Aires, Argentina. (Buenos Aires, Argentina), 2CONICET, IMBICE-CONICET.
Instituto Multidisciplinario de Biologia Celular, CCT La Plata, Argentina (La Plata, Argentina)

The design of nano-photopolymerizable liposomes relies on two advantages: lipid self-assembly properties and
photoactivable bonds in diacetylene lipids moiety along their acyl chain. Closely packed and adequately ordered,
diacetylene lipids undergo UV irradiation polymerization via 1,4-addition to form alternating ene-iyne polymer chains
upon irradiation with 254 nm light. Lipopolymers can aggregate into various vesicular and non-vesicular assemblies
depending on the lipid concentration, structure, and processing conditions. Thus, this study aimed to evaluate the
potential use of the binary mixtures of polymerizable diacetylene lipid 1,2-bis(10,12-tricosadiynoyl)-sn-glycero-3-
phosphocholine (DC8,9PC) with DMPC, DOTAP, DSPE PEG 2000 and DSPE PEG 2000 amine and ternary mixtures
of DC8,9PC:DOTAP: DESPE PEG 2000 and DC8, 9PC.DMPC. DSPE PEG200 amine. An overview is given over
UV diacetylene nano-sized liposomes, their characterization structurally and functionally. The lipopolymers were
studied by UV-Vis, and FTIR spectroscopy, Bright Field, Confocal microscopy, DLS, and its interaction with red blood
cells. The degree of polymerization over 35 UV irradiation cycles and polymer length formed (between 5-11
monomers units) was calculated. We performed a detailed deconvolution analysis of ATR-FTIR peaks of the
DC8,9PC over the range 2300-1900 cm-1 shows, an expected significant change: reducing the triple carbon bond,
accompanied by the increase of a double carbon-carbon bond (C=C), which is initially absent in monomers. Region
1750-1650cm-1study the hydrogen bonding of the headgroup. The deconvolution revealed at least three main peaks
in the monomer state and broad background peaks that appear upon UV exposure. The region 1500-1450cm-1
corresponds to CH2 in-plane bending and CH2 symmetric stretching. They show an anisotropic packing of alkyl
chains. According to its biophysics, the NPs are spherical with amorphous-like areas, and micro-crystal domains
were observed with variable-sized liposomes. The liposomes had variable toxicity reaction for red blood cells
according to lipids involved. Keywords: Polymerizable Liposomes, biophysics, drug delivery
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CB.06 - Evaluation of the immunomodaulatory effect of the rhodium chloride/polycyclodextrin complex
Juliane de Carvalho Albuquerque ', Paloma Esteves de Carvalho!, Caio César de Souza Alves?, Alessandra de
Paula Carli2, Sandra Bertelli Ribeiro de Castro', Jeferson Gomes da Silva', Angelo Marcio Leite Denadai'
'Institute of Life Science, Universidade Federal de Juiz de Fora (Minas Gerais, Brasil), 2Faculty of Medicine,
Universidade Federal dos Vales do Jequitinhonha e Mucuri (Minas Gerais, Brasil)

The Rhodium chloride (RhCls) shows several biological activities, such as anti-inflammatory, and its complexation
with polycyclodextrin (RhCls/pCD) could enhance its biological activities. The aim of this study was to synthesize and
characterize the RhCls/pCD and to evaluate its immunomodulatory effect in macrophage response and in
carrageenan-induced paw edema model. Materials and methods: Physical-chemistry characterizations of RhCI3/pCD
were performed by FTIR, 1 H-NMR and ITC. RAW264.7 was cultured in 96-well plates at 2x10 5 cells'mL -1 in
supplemented RPMI-1640. Cells were maintained for 3h in the presence or absence of RhCI3/pCD. NF-kB expression
was measured in RAW264.7 cells stimulated with LPS (1 pg-mL -1 ) and IFN-y (0.9 ng-:mL -1 ). The paw edema
model was induced by carrageenan (2.5%) injection (20 L) into the left footpad, and 20 L of PBS into the right
footpad, of all groups. The left and the right paws were measured at 1, 2, 3 and 4h after the injection of carrageenan
and the difference were calculated. 30 minutes before the paw edema induction, the RhCls/pCD (5 mg/Kg) were
administered intraperitoneally (100 uL). FTIR and 1 H-NMR confirmed the formation of the complex in the solid state
and in solution. Moreover, ITC suggest a 1:3 RhCls/pCD stoichiometry, per monomer of pCD. The RhCl3/pCD was
more potent to reduce the NF-kB expression in RAW 264.7 and J774 A.1, than RhCls, at all tested concentrations.
Moreover, both RhCI3 and RhCls/pCD were able to reduce paw edema. Both RhCl3 and RhCls/pCD were able to
reduce the paw edema. However, the RhCls/pCD showed better ability to reduce the NF-kB expression than RhCls,
suggesting a better imunomudulator effect. Further studies are necessary to determine the molecular mechanisms
of the immunomodulation. Keywords: RhCls, Cyclodextrin, immunomodulation
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145



E-Poster Session

CB.07 - Project - Efficacy and safety of magnetic-fluorescent nanoparticles for tracking mesenchymal stem
cells

Willian Pinheiro Becker', Gabriela Salvador Valle?, Juliana Barbosa Torredo Dau?, Rosana Bizon Vieira Carias?,
Jasmin Jasmin'

NUMPEX-BIO, Universidade Federal do Rio de Janeiro (RJ, Brasil), 2Centro de Medicina Regenerativa,
Faculdade de Medicina de Petrépolis (RJ, Brasil)

Stem cells are characterized by their capacity for self-renewal and differentiation into several specialized cell types.
Interest in these cells has increased in recent years due to their plasticity and regenerative potential. For the
implementation of advanced therapies, such as therapies with mesenchymal stem cells, pre-clinical and clinical
studies that demonstrate the absence of adverse effects and the presence of desired therapeutic effects are essential.
Stem cell tracking allows obtaining information on the lifespan and better route of cell administration, enabling a
greater understanding of the effects of these new therapies. The superparamagnetic iron oxide nanoparticles have
been explored with the aim of tracking stem cells, as they have applicability in clinical studies in the construction of
magnetic resonance images, allowing the comparison of functional data with tracking data simultaneously, in addition
to being biocompatible. This project proposes evaluate the efficacy and safety of magnetic-fluorescent nanoparticles
to label mesenchymal stem cells for posterior tracking. The nanoparticles used in this project will be the Molday ION
Rhodamine-B (MIRB), efficacy and safety evaluations will be carried out in mesenchymal stem cells extracted from
human adipose tissue. To assess viability, the MTT colorimetric test will be performed; proliferation and cell death
will be evaluated by immunocytochemistry using antibodies to anti-ki67 and anti-caspase 3, respectively; and the
cells will be induced to differentiate into adipocytes, osteocytes and chondrocytes. With this project we hope to
determine if MIRB is efficient and safe for tracking mesenchymal stem cells for long-term use in preclinical models.
Keywords: mesenchymal stem cells, cell tracking, superparamagnetic iron oxide nanoparticl
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CB.08 - PROJECT: In silico molecular characterization of the prenyltransferase gene family and its
contribution to the genetic improvement of Ricinus communis

Nara Emilia Santos Benedicto!, Paulo Roberto Ribeiro*

"Instituto de Quimica, Universidade Federal da Bahia (Bahia, Brasil)

Ricinus communis L. is an oilseed species with great potential for pharmaceutical and other industrial applications.
Thus, it is important to research mechanisms to guarantee its production despite the abiotic stress conditions that
most crops are subjected to, since the largest planting in Brazil is in the semi-arid area of the northeast region. The
prenyltransferase (PT) gene family is responsible for the formation of enzymes that catalyze the formation and
structural modification of isoprenoids that give rise to an extensive group of natural products present in plants and
involved in primary and secondary metabolisms and responses to environmental stresses. These products can have
cis and trans stereochemistry and in other species, such as A. thaliana, they have highly conserved domains. In this
project, bioinformatics will be applied to characterize this important gene family, whereas in silico gene expression
patterns of PT genes will be analyzed by microarray. R. communis PT genes will be submitted to several
bioinformatics tools such as phylogenetic analysis, identification of conserved domains, prediction of cell sublocation,
physical-chemical characteristics as well as analysis of the promoter upstream regions. The presence of conserved
domains PF00432, PF01239, PF01255, PF01040 and PF00348 referring to prenyltransferases identified based in
PFAM domain database will assist the characterization of the genes. The results of this project aim to promote the
understanding of the genes of the PT family and establish a basis for the study of this family in R. communis, as well
as the possibility of developing strains more resistant to abiotic stresses.

Keywords: bioinformatics, prenyltransferases, R. communis
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CB.09 - Development of Sars-CoV2 Spike protein binding peptides for covid diagnosis

Anderson Albino Gomes ', Leonardo Antnio Fernandes', Lina Maria Salazar Echeverri', Ketriane Mota de
Souza', Bruna Andersen Pereira de Jesus ', Gustavo Felippe da Silva', Maria de Lourdes Borba Magalh&es'
Departamento De Produgé@o Animal E Alimentos CAV, Universidade do Estado de Santa Catarina - Centro de
Ciéncias Agroveterinaria (Santa Catatina, Brasil)

COVID-19 is an infectious disease caused by the new coronavirus called severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2). The virus is highly contagious and can be transmitted through direct and indirect
contact with infected people through respiratory droplets when sneezing, coughing, or even speaking. Real-time
polymerase chain reaction (RT-PCR) testing is the standard reference for confirming Sars-CoV2 infection, and with
the rapid increase in the number of infected people, most countries are finding a shortage of diagnostic kits. This
project intends to develop a new molecule capable of binding to the virus that causes COVID-19 to develop new
diagnostic kits. Through protein engineering techniques and prior knowledge about the interaction between the virus
and its receptors in the human host cell, the project generated a chimeric peptide with binding capabilities to SARS-
CoV-2. Computational analyses were performed to create a peptide with the binding domain of the human ACE-2
coupled to a rigid peptide that improves stability. The synthetic gene for this peptide was acquired, followed by protein
expression and purification. ELISA assays using the Sars-CoV2 Spike protein as an antigen were successful. Further
studies are necessary to validate new diagnostics tests using the protein developed in this study.

Keywords: diagnosis, Imnmunoassays, SARS-CoV-2
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CB.11 - Identification of beta-casein A1 and A2 in cow kinds of milk using a chicken IgY based ELISA
Bruna Andersen Pereira de Jesus ', Lina Maria Salazar Echeverri!, Anderson Albino Gomes', Leonardo Anténio
Fernandes', Maria de Lourdes Borba Magalhdes', Anelize Felicio Ramos', Gustavo Felippe da Silva'

'Engenharia Florestal, Centro de Ciéncias Agroveterinarias (Santa Catarina, Brasil)

Beta-caseins A2 and A1 are the most abundantly proteins found in bovine milk. Each animal, depending on its
genetics, can produce proteins A1 and A2 simultaneously or independently protein A1 or A2. The difference between
protein A2 (ancestral origin), is a mutation suffered in the codon responsible for position 67, with a substitution of a
proline for a histidine. A bioactive peptide known as beta-casomorphine-7 (BCM7), which is derived mainly from
partial proteolysis of version A1, has been linked, by several clinical studies, as the trigger of several serious disorders
of the human gastrointestinal system. The objective of the project was to develop an immunodiagnostic method
based on antibodies capable of recognizing, in a discriminatory way, beta-caseins A1 and A2 in milk samples from
producing cows. With this detection using our method, due to the low cost of the methodology when compared to
genetic sequencing methods, we will be able to identify A2A2 milk producing matrices of the order of thousands of
animals in a relatively short time, expand the milk market A2 and ascertain the quality of batches produced in the
dairy industry. In the immunodiagnostic test type ELISA, 1gYs were used as primary antibodies from international
production and another from national production. For better test reliability, the 25 animal samples were previously
genotyped. The sensitivity and specificity were evaluated, obtaining sensitivity and specificity of 100% when using
the commercial IgY anti-A1 antibody and 95.2% sensitivity and 100% specificity when using the national anti-A1
antibody. Thus, the technique developed with both primary antibodies could differentiate the A2A2 milk from A1A1
and A1A2 types.

Keywords: Dairy industry, ELISA, Milk A2,
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CB.12 - Project: Use of anti-pgl 1 serology as an active search tool for sources of infection by
Mycobacterium leprae in hyperendemic municipalities — Mossoré/RN

Lais Fernanda De Pontes Santos ', Caio Augusto Martins Aires’

Departamento de Ciéncias Biomédicas, Universidade do Estado do Rio Grande do Norte (Rio Grande do Norte,
Brasil)

Leprosy is an infectious and contagious disease, caused by the bacillus Mycobacterium leprae, which can cause
physical disabilities, becoming a worldwide public health problem. In 2019, Brazil ranked second in the detection of
new cases, with Rio Grande do Norte being the state with the lowest detection coefficient, however, from 2001 to
2013, about 20% of its university students had very high or hyperendemic coefficients. Among them is the municipality
of Mossoro, in the western region. Therefore, the present study intends to investigate the usefulness of anti PGL-1
serology through the rapid test to detect cases of multibacillary leprosy in residents of the hyperendemic area of the
city of Mossoré / RN, contributing to blocking the transmission of M. leprae to the community, through an innovative
strategy. The collection of 500 people belonging to the male sex has been carried out since June 2021 at the
Laboratory of the Clinical Center Vingt-un Rosado, in Mossor6 / RN. The greetings are identified by the laboratory
team, after identification, they are transported in a thermos box to the Laboratory of Biochemistry and Molecular
Biology - BIOMOL of the State University of Rio Grande do Norte - (UERN). Serology for anti-PGL-1 analysis is
performed by depositing 5 ul of serum into the lateral flow test receptacle (ML Flow) together with carrier solution.
Results are interpreted after 10 minutes, and the test positivity is scaled up according to the color intensity of the test
line. According to the serological analyzes of 101 that were carried out from June to July 2021, with approximately
17 analyzed weekly, a total of 8 desired tested positive and 7 were considered doubtful, even with the preliminary
results, this is a project that aims to screen patients and colonize through clinical diagnoses.

Keywords: Leprosy, Epidemiology, Serology.

CB.13 - Toxicity evaluation of Bauhinia monandra extract containing phytochemicals and leaf lectin
(BmoLL) on embryos of Biomphalaria glabrata

Luana Cassandra Breitenbach Barroso Coelho *, Silvio Assis de Oliveira Ferreira', Kaio Henrique de Freitas’,
Leticia da Silva Santos', Magda Rhayanny Assungéo Ferreirad, Luiz Alberto Lira Soares ®, Ana Maria Mendonga de
Albuquerque Melo*, Ménica Camelo Pessoa de Azevedo Albuquerque?®, Hallysson Douglas Andrade de Araujo?,
André de Lima Aires®, Thierry Wesley Albuquerque Aguiar’

Departamento de Bioquimica and 3Departamento de Ciéncias Farmacéuticas and “Departamento de Biofisica e
Radiobiologia and 5Departamento de Medicina Tropical,Universidade Federal de Pernambuco (Recife, Brasil)

Biomphalaria glabrata mollusks are the main vector of schistosomiasis in Brazil and the search for natural
molluscicides interrupting the parasite evolutionary cycle is necessary. Plants of the Bauhinia genus are widely found
in endemic continents for the disease and leaves of Bauhinia monandra contain a BmoLL lectin with biocidal action.
To analyze the extract (E) from leaves of B. monandra and the embryotoxic effect on B. glabrata. E was obtained
with powder from B. monandra leaves in 10 mM citrate-phosphate buffer, pH 6.5, containing 0.15 M NaCl. Secondary
metabolites were investigated by thin-layer chromatography (TLC); quantitative protein, hemagglutinating activity
(HA) and specific HA (SHA) were evaluated. B. glabrata embryos at the blastula, gastrula, trocophore, veliger and
hippo stages (300 of each) were exposed to E for 24 h at different concentrations (12.5-600 ug/mL). Subsequently,
the embryos were washed and transferred to plates with filtered and dechlorinated water, analyzed with a magnifying
glass for their viability (normal) and unviable forms (malformations and death). TLC detected cinnamic derivatives,
flavonoids and saponins; protein concentration (21.2 mg/mL) and SHA (96.6) confirmed the lectin presence. In the
concentration of 100 ug/mL, E provided 65.3% and 88.7% of unviable blastula and gastrula, respectively, while at
200 ug/mL 100% of unviable embryos were observed for both stages. In trocophore 400 and 600 pg/mL of E made
90.3% and 100% of non-viable embryos. At the same E concentrations, the velliger and hippo stages showed lower
unviability at 400 pg/mL of 59.3% and 51.6%, respectively, and 100% of malformations and/or deaths at 600 ug/mL.
E showed teratogenic/toxic effects in all evolutionary stages of B. glabrata, proving to be an efficient molluscicide.
Keywords: Lectin, Embryotoxicity, Schistosomiasis
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CB.14 - Bactericide activities of purified tripsin inhibidor from seeds of Enterolobium timbouva

Paula Bélit Mazacote Zenteno !, Caio Fernando Ramalho de Oliveira’, Janaina de Cassia Orlandi Sardi’, Maria
Ligia Rodrigues Macedo'

'Instituto de Biociéncias — INBIO, Universidade Federal de Mato Grosso do Sul (Mato Grosso Do Sul, Brasil)

Among the biggest problems facing the world, microorganism resistance to antibiotics could, by 2050, kill more than
10 million people. Within the biomolecules studied for new antibiotics, protease inhibitors from plant organs have
shown high antimicrobial and antibiotic potential. In this study we aimed to verify the bactericidal, antibiofilm and
synergistic activities of a trypsin inhibitor from the seeds of Enterolobium Timbouva (EtTI). Using five Gram-positive
and five Gram-negative bacterial species, the minimum inhibitory concentration was defined as the lowest
concentration of EtTI capable of inhibiting visible microbial growth by the Miller Hinton broth microdilution technique.
The minimum bactericidal concentration was the lowest concentration of EtTI that did not allow bacterial growth on
solid medium. The effects of EtTI on bacterial biofilm inhibition and on mature biofilms were done in 96-well
microplates and after the incubation period, seeded onto BHI agar plates for counting. Mechanism of action: SYTOX
Green was used as indicator of membrane damage. To evaluate the synergistic activity, the test, also called
"chessboard", was based on the CLSI protocol. EtTl had a MIC/MBC for S. haemolyticus, S. saprophyticus and S.
epidermidis and only MIC for E. coli. EtTI showed the best result for the S. saprophyticus strain, with MIC and MBC
of 4.5 uM. This strain was the chosen for antibiofilm treatments with MIC and 10 X MIC that caused reduction 61,5%
in biofilm formation and 50% in mature biofilm. EtTl had a linear damage kinetics pattern, with 48% death after 2
hours. In addition, EtT| was shown to be synergistic with the standard drug vancomycin (ZFIC: 0,28ug/mL), reducing
the MIC value for EtTI by 32 times and the MIC of vancomycin by 4 times. In conclusion, the biological activity of EtTI
shows the potential as antimicrobial and, as further steps are taken, possible drug.

Keywords: Biofilm, Synergism , SYTOX Green; Supported by: FUNDECT

CB.15 - Metal-Organic Frameworks Formed by Nucleotides, Transition Metals and Quantum Dots
Renata Lara Mori !, Lucas Rodrigues de Mello, Emerson Rodrigo da Silva’
'Departamento de Biofisica, Universidade Federal de S&o Paulo (SP, Brazil)

Nucleotides are excellent metal ligands able to stablish coordination interactions with metal ions, specially with
transition metals. The co-assembly of nucleotides and metal ions through coordination interactions at specific sites
give raise to nanoscopic scaffolds called metal-organic frameworks (MOFs). These materials display a range of
promising applications in biomedicine including drug loading, molecular delivery and bioimaging. In the current work,
we perform the synthesis and structural characterization of MOFs based on coordination polymers formed between
nucleotides, metal ions and quantum dots. OBJECTIVE: our purpose is to develop a synthesis protocol to produce
complexes involving purine-based nucleotides, metal ions and ZnO quantum dots. We aim to provide detailed
characterization on the structure of these nanostructured materials and test their in vitro behavior toward tumor cell
lines. The synthesis protocol consists in the solubilization of guanosine or adenosine monophosphates, which have
versatile binding sites, in the presence of metal ions such as Ca, Mg, Mn, Fe, Co, Cu, Ni and Ag. ZnO quantum dots
(QDs) are prepared through a hydrolisis reaction of zinc acetate in the presence of sodium hydroxide and methanol.
This procedure leads to the formation of QDs that emit greener light upon UV irradiation. The QDs are co-solubilized
with nucleotides and metal ions leading to the spontaneous formation of nanoparticles over a course of hours or
days. To perform structural and morphological characterization of the complexes, we have used fluorescence
microscopy, atomic force microscopy (AFM), fluorimetric assays and circular dichroism (CD). The characterization
techniques allowed to select complexes that are most viable for the research. Interestingly, metal ions that participate
in biological roles (e.g., Ca and Mg) have led to better results in comparison to those that do not have a biological
function. The formation of complexes has been observed for atoms with neighbors regarding their valence layers and
having relatively similar atomic masses. Importantly, the incorporation of ZnO has been observed and complexes
have been found to form well ordered, crystal-like, nanoscopic assemblies. A viable protocol to produce ordered
nanoparticles with QDs embedded in the crystal structure has been developed. From the results obtained so far, the
nanostructured materials are promising for tests with cell membranes.

Keywords: coordination polymers, quantum dots, metal-organic frameworks; Supported by: CNPq
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CB.16 - PROJECT Characterization of the antifungal activity of metabolites from native Brazilian plants
against the strains of the genus Cryptococcus and Candida

Ménica Maria de Almeida !, Karen Luise Lang', Gabriella Freitas Ferreira’

Multicéntrico em Bioquimica e Biologia Molecular (PMBgBM), Universidade Federal de Juiz de Fora campus
Governador Valadares (Minas Gerais, BRASIL)

The frequency of invasive fungal infections caused by opportunistic pathogens has increased worldwide.
Cryptococcosis and candidiasis are systemic fungal infections of great medical relevance worldwide. Therapeutic
options for the treatment of these infections are restricted, both because of the increased resistance of Cryptococcus
and Candida strains and because of the drugs used and the high toxicity of antifungal agents for the human body, all
of which have made drug treatment difficult. Thus, the search for prototypes for the development of new antifungal
agents is an important public health issue and requires investment in research so that new drug candidates can be
discovered. Thus, this work aims to characterize the antifungal activity of native plants in Brazil against strains of the
genus Cryptococcus and Candida. The extracts and fractions and/or subfractions with the best anticryptococcal and
anticandida activity will be subjected to chemical characterization (high performance liquid chromatography and
nuclear magnetic resonance) and cytotoxicity analysis. Regarding the antifungal activity, the Minimum Inhibitory
Concentration (MIC) and the fungicidal/fungistatic concentration against Cryptococcus and Candida strains will be
determined. After this initial screening, tests will be carried out to understand the effect of extracts on the oxidative
stress of fungal cells (dosing of antioxidant enzymes, reactive oxygen and nitrogen species, and analysis of
mitochondrial and lysosomal stability by flow cytometry) in the cell membrane (ergosterol dosage), cell wall (sorbitol
test), capsule (morphometry and zeta potential) and cell volume (morphometry). Thus, it is expected that this project
can contribute to the management of candidiasis and cryptococcosis, since native plants are an excellent option for
these diseases that are often neglected.

Keywords: Cryptococcus, Candida, treatment

Supported by: FAPEMIG

CB.17 - Detection of SARS-Cov-2 Protein Using an ACE2-Like Protein
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Pereira de Jesus', Ketriane Mota de Souza ', Maria de Lourdes Borba Magalh&es', Gustavo Felippe da Silva’
'Departamento de Engenharia Florestal, Universidade Do Estado De Santa Catarina (Santa Catarina , BRAZIL)

COVID19 is a respiratory disease caused by the SARS-CoV-2 virus and is transmitted by aerosols. The penetration
of SARS-CoV-2 into respiratory tract cells is mediated by the Spike protein using the ACE-2 (angiotensin-converting
enzyme 2) receptor as a gateway. The structure of ACE-2 responsible for the interaction with the viral Spike protein
is constituted by an alpha-helix. Based on this, by protein engineering technique, an ACE-2 peptidomimetic
denominated K2ECA2 was developed to bind SARS-CoV-2 spike protein. The aim of this study is to develop new
technologies for SARS-CoV-2 detection. The protein was successfully expressed in E. coli and purified to
homogeneity. The protein gene was cloned into pET32a and transformed into E. coli BL21 PLysS bacteria for
expression. ELISA assays were performed by sensitizing a 96-well plate with 75 ng ECD (Spike Extracellular Domain)
protein and detected with 5 pg/mL biotinylated K2ECA2 protein. A Dot Blot was performed by immobilizing 100 ng
of ECD on a nitrocellulose membrane and detected with increasing amounts of K2ECA2 protein. Protein was
expressed during 6 hours of induction. In both ELISA and Dot Blot, the recombinant protein was able to detect the
immobilized ECD protein. The K2ECA2 protein was able to detect the ECD portion of the Spike protein of SARS-
CoV-2. More complex trials using samples obtained from infected patients will be performed.

Keywords: COVID19, Diagnosis , Immunoassays
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CB.18 - Construction of a recombinant chimeric protein using epitopes of T. evansi ISGs75

Gabriella Bassi das Neves', Amanda Martins Ungri !, Julia Marques ', Lina Maria Salazar Echeverri', Sandra
Regina de Mello', Luiz Claudio Miletti

Departamento de Producdo Animal e Alimentos, Universidade do Estado de Santa Catarina (Santa Catarina,
Brasil)

Trypanosoma evansi, the causative agent of Surra, main strategy of evading the host's immune systemis antigenic
variation, where VSGs undergo remodeling instead of ISGs that do not present this variation. Previous bioinformatics
analyzes demonstrate a variety of unique epitopes in T. evansi ISGs 75. This fact, combined with the potential use
of chimeric proteins, can enhance their use for differential diagnosis. In which, these tests using recombinant antigens
generally have greater specificities when compared to raw antigens. The aim of this work was the expression of a
chimeric protein consisting of sequential peptides epitopes of the T. evansi ISGs75. The synthesis of peT31 with the
peptide chimera was made by the company FastBio. The expression was made according to the peT31 manual. To
determine the best expression time, the total protein profile was analyzed before the addition of IPTG, TO (time zero)
and after (0.1 mM IPTG) until T6 (six hours). Pellets were sonicated (0°C) and centrifuged to obtain total proteins.
The analysis and visualization of the protein profile (E. coli, pLysS) and determination of the best expression time
was performed by SDS-PAGE. And confirmation of the expression was made by marking the His-Tag by Dotblotting.
In the analysis of the electrophoretic profile of the cell lysate, bands of proteins with different molecular masses were
found. The recombinant protein is located at the 21KDa position, between 20 and 29 kDa markers, and the best
expression time was 6 hours. For confirmation, the soluble and insoluble T6 fractions were subjected to Dotbloting
and anti-His-Tag antibodies were detected. Successful construction and expression of the recombinant chimera was
achieved. It was possible to confirm the presence of the recombinant protein and from that, new studies will be
developed in order to use the chimera as a target for diagnosis or vaccine production.

Keywords: Glycoprotein, Recombinant protein, , Surra.

CB.19 - PROJECT: Biochemical and physiological effects of plant growth promoting bacteria (PGPB) as
nutrients solubilizer in the soil during the growth and vegetative development of Zea mays

Higor Oliveira dos Santos Borges !, Rafael Da Concei¢éo Simdes

'Centro das Ciéncias Bioldgicas e da Saude - CCBS, Universidade Federal do Oeste da Bahia (Bahia, Brasil)

Corn (Zea mays L.), belongs to Poaceae family, originates from a tropical American region. The adaptive qualities
are a result of the work done by Native Americans. However, the domestication of primitive corn became extremely
dependent on man. Submitted to suitable field conditions, the seed develops from the absorption of water, starting
its plant development. The corn crop presents particularities in the absorption of chemical compounds during its
cultural cycle. Fertilization using chemical compounds as a means of nutritional gain for the soil is one of the pillars
of modern agriculture. However, the exaggerated use of mineral fertilizers in agriculture has become a problem. Plant
growth promoting bacteria (PGPB) are microorganisms known in the literature due to their great potential for
agricultural production. Plant macronutrients such as phosphorus are often found in large amounts in Brazilian soils,
but the vast majority are not available for absorption due to mobility, insolubility or their structural shape. In this
context, the PGPB present a sustainable alternative for soil management, acting as biofertilizers, which can help in
cultural growth and development, providing micro and macronutrients for plant absorption. The aim of this master's
degree project is to evaluate the physiological and biochemical changes of corn seedlings germinated in different
PGPB preparations. Physiological parameters such as germinability, emergence speed, fresh mass, radicle and
shoot growth and biochemical parameters such as Sugar Composition, Production of Non-enzymatic Antioxidant
Compounds, Activity Determination of Catalase and Superoxide Desmutase Antioxidant Enzymes, Identification of
Isoform of SOD in addition to evaluation of the micronutrient and macronutrient content of the soil before planting
and after seedling establishment. With the results obtained, it is expected to indicate a PGPB lineage capable of
improving corn production.

Keywords: Corn, Antioxidant Activity, Plant Biochemistry
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CB.20 - Histopathological evaluation of ZEUS® toxicity on the gills of Oreochromis niloticus

Alaide Cristina de Bem Matos !, Caroline Kuhnen Lima?, Mariele Abadia Elias3, Indianara Fernanda Barcarolli4,
Carla Ivane Ganz Vogel5, Karim Hahn Luchmanné

'PPGBQBM and 2Medicina Veterinaria, “Engenharia Ambiental e Sanitaria, *Produc&o Animal, SEducacéo
Cientifica e Tecnol6gica da Universidade do Estado de Santa Catarina (Santa Catarina, Brasil), ®Biotecnologia,
Instituto Federal de Santa Catarina (Santa Catarina, Brasil)

Corn is one of the most cultivated crop worldwide, but is commonly affected by stink bugs. To avoid crop losses due
to pests, insecticides have been used. However, insects acquire resistance, requiring the use of new compounds.
One of them is the insecticide ZEUS® (Ihara), a combination of dinotefuran and lambda cyhalothrin, produced in
order to reduce their environmental impacts. Therefore, our objective was to analyse the histopathological effects of
sublethal concentrations of ZEUS® on the gills of Nile tilapia (O. niloticus). Juveniles tilapia were purchased from a
commercial fish farm in Santa Catarina state, Brazil, acclimatized for 81 days, and then exposed for 96 hours to 0.01
mg.L-1(T1), 0.05 mg.L-1 (T2) and 0.1 mg.L-1 (T3) ZEUS® concentrations, in addition to the control group (CT). After
the exposure period, fish were sacrificed and their gills were fixed in buffered formaldehyde, followed by dehydration,
diaphonization and inclusion in paraffin. The hematoxylin and eosin stained slides were analysed under light
microscope at 1,000 x. The histopathological alterations in the gills were hyperplasia, lamellar fusion, cell necrosis,
parasitosis, and aneurysm. For all ZEUS® concentrations, the most frequent damage was the aneurysm, which can
lead to the disruption of pillar cells and structural disarrangement of the branchial lamellae, possibly affecting the gas
exchange and osmotic regulation. In general, fish of CT, T1 and T2 groups were classified as containing soft
damages, while the T3 group presented moderate damage. Although damage was apparently different among
treatments, there was no statistical differences between exposed and control group. Therefore, we can suggest that
0.1 mg.L-1 of ZEUS® can cause concerning histopathological changes on O. niloticus gills.

Keywords: Histology, Insecticide, Toxicity

CB.21 - Selection of binding peptides against the Spike protein of SARS-CoV2 using Phage display
Lina Maria Salazar Echeverri 1, Bruna Andersen Pereira De Jesus', Leonardo Antonio Fernandes!, Anderson
Albino Gomes', Maria De Lourdes Borba Magalhaes', Gustavo Felippe Da Silva'

Departamento de engenharia Florestal, Universidade do Estado de Santa Catarina centro de ciéncias
agroveterinarias (Santa Catarina, Brasil)

The worldwide outbreak caused by the pathogen called SARS-CoV-2 originated from Wuhan in China has spread to
6 continents and claimed to date over 4 million human lives. Therefore, the development of fast diagnostic strategies,
therapy, and vaccines is urgent. On the other hand, the Spike protein of SARS-CoV-2 and its proteins derivatives
such as the ECD (ExtraCellular Domain) or even the tiny receptor-binding domains (RBD) has become an essential
target to many researchers since these proteins are needed to recognize the ACE2 human cell receptors and
subsequent invasion. Therefore, specific ligands identified against RBD or ECD may be required tools for developing
new diagnostic or even drug candidates. The phage display technology allows the display of peptides or proteins on
the surface of bacteriophages, a technique used to identify specific ligands to virtually any biological target moderately
fast. Our goal was to test a synthetic Kunitz phage-displayed library to discover specific ligands to the ECD SARS-
CoV-2. After five rounds of library selection against ECD protein immobilized on ELISA microwells, phages binders
were collected and re propagated in E. coli XL1 Blue bacteria. Input and output Phage populations were quantified
on each selection round to assess the evolution of sub-libraries. In the last round, some colonies were selected,
amplified individually, and tested as monoclonal phage in ELISA. We obtained two clones that showed strong binding
to the ECD protein compared to the control. Thus, our synthetic Kunitz phage display technique was able to identify
specific ligands against SARS CoV-2 ECD protein. The phage display technique proved to be efficient for detecting
ligands and possible inhibitors

Keywords: Peptide library, ELISA, Kunkel mutagenes

Supported by: UDESC
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CB.22 - Ultrastructural and viability analysis of biofilm formed by oral streptococci under the action of N-
acetylcysteine

Gisele da Silva Sarkis 1, Ana Angélica Macedo?, Fernando Mendes3, Daniel Saito!, Cristiane P.Borges Saito!
Programa Multicéntrico de Pés-Graduagao em Bioquimica e Biologia Molecular, Universidade do Estado do
Amazonas (Brasil), 2Laboratorio de Pesquisa, Instituto Federal do Maranhao (campus Imperatriz) (Maranhao,
Brasil), ®Instituto Politécnico de Coimbra, Escola Superior de Tecnologia da Satde de Coimbra (Coimbra, Portugal)

Biofilm is the name given to the aggregated microbial life form, possible through the adhesion of these
microorganisms to a matrix or extracellular polymeric substance (EPS), which provides stability, protection and
resistance to disinfecting agents. N-acetylcysteine (NAC) has been proposed as an alternative for the control of
bacterial biofilm in several human infections, as it disturbs the stability of the biofim matrix and exposes
microorganisms to antimicrobials. The aim of this study is to evaluate the ultrastructure of oral biofilms, under the
action of NAC, formed by oral streptococci from the groups: S. gordonii, S. mitis, S. mutans, S. oralis, S. salivarius,
S. sanguinis, and the structure of the multispecies biofilm, under scanning electron microscopy (SEM) and confocal
microscopy (MC), in hydroxyapatite (HA) discs. The bacterial inoculum was standardized by means of
spectrophotometry due to optical density (630 nm). Final bacterial concentrations of 1.5x108 CFU/mL were obtained,
which corresponds to tube No. 0.5 on the MacFarland scale. Biofilm susceptibility to NAC at different concentrations
(0.78 to 25 mg/mL) was evaluated by colorimetric assay with crystal violet. NAC at a concentration of 12.5 mg/mL
was shown to inhibit biofilm formation for all species, while, concentrations of 0.78 to 25 mg/mL inhibited biofilm
formation by S.oralis. On the next step, HA discs will be soaked in saliva and then distributed in 24-well microplates
along with bacterial inocula to obtain mono and multispecies biofilms. Biofilm degradation activity will be evaluated
under different concentrations of NAC: 6,25 and 12,5 mg/mL. The ultrastructure of biofilms after treatment will be
analyzed under SEM and CM, using SYTO 9 (excitation wavelength of 488 nm and emission wavelength of 500-550
nm) to analyze the biofilm in x—y planes. The parameters of the coefficient of thickness and roughness of biofilms will
be measured using the MATLAB software. Keywords: oral biofilm, orals streptococos, scanning electron
andconfocal microscopy. Supported by: Fundagdo de Amparo & Pesquisa do Amazonas

CB.23 - PROJECT: Ecotoxicological effects of microplastic leachates in Ruditapes decussatus

Juliano Marcelo Vilke 12, Maria Bebianno?, Karim Lichmann'

Departamento de Educagéo Cientifica e Tecnologica, Universidade do Estado de Santa Catarina (Santa Catarina,
Brasil), 2Centro de Investigagdo Marinha e Ambiental, Universidade do Algarve (Faro, Portugal)

Plastics are the main category of waste reported in the oceans; they are ubiquitous in all ecosystems, especially
marine environments. These compounds became notably important because they are made from raw materials like
natural gas or refined crude oil; most are not biodegradable. Plastics can be produced in different size scales, from
macro-, meso-, micro- and nanoplastics. When in the marine environment they can suffer from the action of waves,
photodegradation, and weathering, leading to their fragmentation into smaller particles. These processes can also
leach of their structural chemical components, which in turn might cause negative effects on marine biota, especially
on filter-feeding organisms. Therefore, this project aims to evaluate the response of biochemical biomarkers in
different tissues of the clam Ruditapes decussatus exposed to microplastic leachates under laboratory conditions.
Clams will be exposed for 30 days to two environmentally relevant concentrations of plastic leachates (1 mg/L and
100 mg/L), made from plastics collected at different beaches of the Algarve coast, south Portugal. The biochemical
biomarkers include those involved in the antioxidant defence system: superoxide dismutase (SOD), catalase (CAT),
glutathione peroxidases (GPx), glutathione reductase (GR) and glucose-6-phosphate dehydrogenase (G6PDH),
xenobiotic biotransformation system: glutathione S-transferase (GST), oxidative damage: levels of lipid peroxidation
(LPO) and protein carbonylation (PC), neurotoxicity: acetylcholinesterase (AChE), genotoxicity (comet assay) and
filtration rate (FR). Chemical analyses will be performed to identify the chemical compounds present in the
microplastics leachate. Finally, bioaccumulation analysis of contaminants will also be evaluated in the clam tissues.
Overall, we expect to provide valuable information on the toxicity of microplastics leachate in order to guide future
decisions on the use and destination of plastics worldwide. Keywords: biomarkers, environmental pollution, chemical
analysis. Supported by: RESPONSE - JPI OCEANS
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CB.24 - Bothrops jararacussu ontogenetic venom variability: from birth to adulthood

Weslei da Silva Aguiar "2, Nathalia da Costa Galizio'2, Kathleen Fernandes Grego!, Giovanni Perez Machado da
Silveira', Karen de Morais-Zani', Anita Mitico Tanaka-Azevedo'

1Laboratério de Herpetologia, Instituto Butantan (S&o Paulo, Brasil), 2Instituto de Ciéncias Biomédicas,
Universidade de Sao Paulo (S&o Paulo, Brasil)

Variability in activity and composition of venoms is a fact previously described and occurs at various levels, such as
ontogenetic, geographic, sexual, diet, inter and intra-specific. Ontogenetic changes are observed in snake species
from different genus. Bothrops jararacussu snake belongs to Viperidae family. These individuals show sexual
dimorphism in both size and color. Their diet undergoes ontogenetic change, young individuals feeding on
ectothermic animals and adults predominantly preying on small mammals. Individuals of this species have large
amounts of myotoxic PLA; in their venom composition. This present study aims to perform an ontogenetic analysis
of venom from B. jararacussu, following the development of newborn individuals in Instituto Butantan until adulthood.
Venom samples were obtained from B. jararacussu snakes born from the same litter at the Laboratory of Herpetology
of Instituto Butantan. Venom samples were subjected to SDS-PAGE, followed by HPLC and L-amino acid oxidase
enzymatic activity. A protein band within the range of 15-10 kDa appears on male individuals around 9 months of
age, while in females this band appears around 15 months. HPLC profile shows a peak eluted around 45-minute that
also increases over time, while the peaks eluted at 80-90 region decrease in same proportion. This peak/band,
possibly a PLA, with myotoxic activity, increases in intensity with each subsequent extraction. LAAO activity was
higher in female individuals up to 15 months of age, when the difference with male individuals started to became less
noticeable. We observed that transition of protein profile from young to adult occurs around 15 months in female and
9 months in male individuals. We observed that this change happens gradually. A trend of increased LAAQO activity
in these individuals was observed. The greatest advantage of our work was following the growth of venom from same
individuals, from birth to adulthood. Keywords: variability, ontogeny, biotechnology. Supported by: CAPES, CNPq,
FAPESP (2018/25786-0; 2017/16908-2; 2018/20651-0)

CB.25 - Structural and mechanical characterization of self-assembled guanosine-hydrogels loaded with
methylene blue

Juliana Sakamoto Yoneda 4, Daniele R. de Araujo?, Francesco Spinozzi®, Paolo Mariani3, Rosangela Itrit

'Fisica Aplicada, Instituto de Fisica - Universidade de Sao Paulo (S&o Paulo, Brasil), 2Centro de Ciéncias Naturais
e Humanas, Universidade Federal do ABC (S&o Paulo, Brasil), *Dipartimento di Scienze della Vita e del’Ambiente,
Universita Politecnica delle Marche (Italy), “Brazilian Synchrotron Light Laboratory, Brazilian Center for Research in
Energy and Materials (S&o Paulo, Brasil)

Hydrogels are attractive biomaterials finding many applications, including the biomedical field. Guanosine is a low
molecular weight gelator, being a building block to produce supramolecular hydrogels. Its self-assembling in aqueous
medium can produce flexible and long fibers (G-quadruplex), which can entangle into a 3D network. Being a natural
compound, the guanosine-derived hydrogel exhibits biocompatibility and biodegradability, which promote its bio-
application. The aim was characterizing the guanosine-based hydrogels loaded with methylene blue (MB) comparing
to the drug-free formulation. Stable hydrogels were formed by mixing: Guanosine (G)-neutral and Guanosine 5'-
monophosphate (GMP)-negatively charged (G:GMP molar ratio = 1:6; 1:2; 1:1). AFM, rheology and SAXS were
applied to study the structural and mechanical features of the G-hydrogels. AFM revealed the G-wires in the sample
containing MB like those in the absence. The Tgel-sol obtained by rheology was 62.3°C, 58.2°C, and 47.2°C for MB-
free and 62.2°C, 57.4°C and 45.5°C for MB-loaded to 1:1, 1:2, and 1:6 samples, respectively. The MB-loaded
hydrogels were less viscous compared to the MB-free, mainly for the 1:6 sample, due to the higher GMP proportion,
enhancing the electrostatic interaction with MB (positively charged). The volume-fraction distribution of the different
chemical groups from SAXS showed the MB position overlaps with the ribose and phosphate groups, with slight
differences related to the G:GMP and MB concentration. It was shown that the Gibb's free energy for MB binding to
GMP is lower (-30 kd/mol) than to G, (-20 kJ/mol) demonstrating a preference of MB to bind to GMP. Other interesting
properties of guanosine-hydrogels such as a pH-dependent swelling behavior and drug release, besides the self-
healing property were demonstrated. Concluding, the encapsulation of a drug model did not significantly perturb the
structure of guanosine-based hydrogel. The results qualify the G:GMP hydrogel as an excellent biomaterial that can
entrap and deliver bioactive molecules. Keywords: biomaterial, drug encapsulation, supramolecular hydrogel
Supported by: FAPESP - grant number: 2018/07194-9, CNPq and CAPES
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CB.26 - PROJECT: Comparative study on yield, chemical composition and antifungal activity of essential
oils from Croton blanchetianus Baill from different populations in serra do lima, Patu-RN

Carlos Walber Batista Henrique !, Cynthia Cavalcante de Albuguerque'

Iciéncias Biomédicas, Universidade Do Estado Do Rio Grande Do Norte (Rio Grande Do Norte, Brasil)

Croton blanchetianus Baill (Quince), belonging to the Euphorbiaceae family, is a widespread species in the Caatinga
biome of northeastern Brazil. Several studies report the importance of this species' essential oil for folk medicine and
pharmaceuticals. Therefore, the objective of this study will be to analyze the yield, chemical composition and
antifungal activity of essential oils from different populations of C. blanchtianus from Serra do Lima in Patu, Rio
Grande do Norte. For the study, branches and leaves will be collected over a year, both in the dry season and in the
rainy season, at 6, 12 and 17 h. The collected plant material will be packed in nylon bags and taken to the Plant
Physiology and Biochemistry Laboratory (LFBP) for the extraction of essential oils, which after being extracted will
be dehydrated and sent for analysis of chemical compounds by means of gas chromatography. The oils will also be
evaluated for their antifungal activity against Fusarium oxysporium, an important pathogen that causes disease in
bananas. For this step, tests will be carried out on spore germination and mycelial antifungal activity, using a 96-well
plate, each well containing 100 L of different concentrations of essential oils at different concentrations and 100 pL
of potato-dextrose broth containing spores . To inhibit the mycelia, a thin layer of PDA medium will be deposited in a
Petri dish, where they will be deposited on a solid surface, the plates will be incubated at 35°C for 72h and the
diameters of the inhibition zones will be observed every 24h. It is expected to identify in which period of the year (dry
or rainy) there is greater production of essential oils, and if there will be any change in their chemical composition. It
is expected to prove antifungal activity of the oil against the deposited fungus.

Keywords: Antifungal activity, C. blanchetianus, Essential oil

CB.27 - PROJECT - Analysis of the effect of exposure to pesticities in pregnants and newborns and its
relationship with changes in oxidative metabolism and DNA repair

Graziela Rodrigues Rédio 1, Ana Paula Carneiro Brandalize', Isac George Rosset'

Programa Multicéntrico de Pds-graduagao em Bioquimica e Biologia Molecular, Universidade Federal do Parana
(Parand, Brasil), ZPrograma de Pés-Graduagao em Biotecnologia, Universidade Federal do Parana (Parana,
Brasil), 3Faculdade de Medicina, Universidade Federal do Parané (Parand, Brasil)

In today's world human beings are exposed to pesticides throughout their entire lives, including during pregnancy
due to the passage of these products via the placenta. Exposure to these compounds has been associated with
changes in oxidative metabolism and DNA, with consequences on the development and health of the newborn.
Despite the evidence pointing to a relationship between fetal exposure to pesticides and the development of diseases,
knowledge about the genotoxic effects of exposure to pesticides on the fetus is negligible, with no conclusive studies.
Therefore, the objective of this work is to evaluate the association between exposure to pesticides, occurrence of
DNA damage and changes in DNA repair pathways in mothers and newborns. The present study will be carried out
from maternal peripheral blood and umbilical cord blood samples from newborns treated at a city hospital in
Palotina/PR. The samples will be submitted to tests to detect the presence of organophosphates, carbamates,
organochlorines and glyphosate, as well as to verify possible damage to the genetic material through micronucleus
tests, comet assay and expression tests of genes encoding repair proteins. In addition, a possible state of oxidative
stress will be investigated by checking the activity of the enzyme Glutathione Reductase, the products of lipid
peroxidation and the levels of 8-oxodg. It is expected with this to verify the existence of transplacental passage of
pesticides, and consequent exposure of the fetus still in the gestational period. Through this, we will be able to
understand how exposure to these products can damage the genetic material and interfere with maternal-fetal health.
Keywords: DNA damage, Pesticides, Pregnancy

155



E-Poster Session

CB.28 - Project: Development on the Genome Surveillance Methodology of SARS-CoV-2 Independent of
Genetic Sequencing

Mayanna Moreira Costa Fogaga ', Jaime Henrique Amorim Santos’

Programa Multicéntrico de Pds-Graduagao em Bioquimica e Biologia Molecular, Universidade Federal Do Oeste
Da Bahia (BA, Brasil)

COVID-19 is a disease caused by the Sars-CoV-2 virus that belongs to the Coronaviridae family and the
Betacoronavirus genus, which comprises a group of large RNA positive viruses simple tape. This disease, which
currently affects more than 205 million confirmed cases of COVID-19 in the world, and more than 4 million deaths,
due to the high transmissibility and the seriousness of the cases. The COVID-19 pandemic has generated a worrying
epidemiological situation that highlights the importance of epidemiological surveillance in ensuring effective actions
for rapid diagnosis, tracking of the disease for early control, in order to minimize transmission and prevent future
outbreaks. Among the laboratory techniques used, the test considered standard for diagnosis is the RT-PCR, and for
genomic analysis and alterations it is the genetic sequencing method. However, one of the biggest concerns is the
emergence of viral variants, with genetic mutations that confer greater transmissibility to the virus, which emphasizes
the need for studies of methodologies that help genomic surveillance more quickly. This study is an applied research
that will be carried out at the Laboratory of Infectious Agents and Vectors (LAIVE) of the Federal University of Western
Bahia - UFOB, which aims to develop an alternative method of genomic surveillance, in a less expensive and simpler
way. An analysis of the genomic sequences of SARS-CoV-2 will be performed to find conserved regions that will be
targeted for amplification and subsequent enzymatic restriction. Through the analysis of the restriction fragmanides
polymorphism (RFLP) it is expected to find a specific pattern that identifies the different viral variants. With this
research, it is expected that an alternative, simpler and cheaper genomic surveillance methodology capable of
differentiating the SARS-CoV-2 variants will be developed. And with that, knowledge is generated that will help in
preventive measures to control the disease.

Keywords: COVID-19, Coronavirus, Mutation

Supported by: FAPESB

CB.29 - Biochemical characterization of plant growth-promoting fungus Penicillium chrysogenum 34-P to
enhance the salinity tolerance of non-halophytic crops

Rodrigo Mattos Silva Galeano ', Samanta Mongé&o Silva', Murilo Kioshi Aquino Yonekawa', Nelciele Cavalieri de
Alencar Guimaraes', Douglas Chodi Masui', Giovana Cristina Giannesi', Marivaine Silva Brasil?, Fabiana Fonseca
Zanoelo'

1Lab de Bioquimica Geral e de Microrganismos, Instituto de Biociéncias, Universidade Federal de Mato Grosso do
Sul (Brazil), 2Lab de Genética e Microbiologia, Universidade Federal de Mato Grosso do Sul, Campus do Pantanal
(Brazil)

Soil salinity is one of the major causes of abiotic stress in plants, decreasing food productivity in many regions of the
world. Plant growth-promoting fungi can help plants to tolerate stressful conditions and confer an improved growth
on saline soils. In the present study, we evaluated the potential of Penicillium chrysogenum 34-P to promote plant
growth under salinity stress. The tolerance of isolate to saline conditions was investigate in Potato-Dextrose-Agar
(PDA) with different concentrations of NaCl (0-20% wi/v). The fungal was grown in PD broth (0 and 5% NaCl) for 7
days at 30°C (110 rpm) to measure dry weight. The strain has been investigated for indole-3-acetic acid (IAA),
ammonia and siderophores production, and phosphate solubilization in presence of NaCl at 5% (w/v). Amylase,
CMCase, pectinase, protease and xylanase production was investigated under saline conditions (5% w/v) in TLE
medium for 168 hours. P. chrysogenum 34-P showed tolerance to different concentrations of NaCl (3, 5, 10 and 15%
wiv). The fungus growth in PD broth with NaCl showed significant decrease (27.9%) of dry weight when compared
with the control, from 257 to 201 mg, respectively. The presence of NaCl reduced in 71% the synthesis of IAA (17.67
Mg mL-1). On the other hand, phosphate solubilization was increased by an average of 24% in relation to control
(92.54 mg L-1). The isolate exhibited ammonia and siderophores production under NaCl presence. The enzymatic
activity of amylase (11.3 U mL-1 in 72 h) and xylanase (5.82 U mL-1 in 120 h) were decreased in presence of salt,
however, activities of CMCase (0.84 U mL-1 in 48 h), pectinase (0.81 U mL-1in 120 h) and protease (10.02 U mL-1
in 120 h) were increased. Our results indicate that the P. chrysogenum 34-P displays plant growth-promoting abilities
showing potential for applications in saline environments.

Keywords: salt stress, plant growth-promoting fungi, enzymes. Supported by: CNPq and CAPES
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CB.30 - PROJECT: Study of the interaction and modulating effect of lectin from seeds of Dioclea violacea
and the antibiotic neomicin applied to skin wounds using carboximethylcellulose and alginate biological
membrane.

Luiz Neldecilio Alves Vitor ', Claudener Souza Teixeira’

'bioquimica E Biologia Molecular, Universidade Federal Do Cariri (CE, Brasil)

Skin lesions can increase the risk of local and systemic infections by pathogens. To speed up the healing process,
bacterial contamination levels need to be reduced and dressings associated with traditional antibiotics have been an
option in this treatment as they release the drugs in a controlled manner, reducing the risk of toxic effects in patients.
Lately, studies of the action of lectins have converged in this purpose of fighting infections, especially when
associated with aminoglycoside antibiotics, since lectins have DRC (Carbohydrate Recognition Domain). This work
will aim to analyze the modulating effect of Dioclea violacea (DVL) seed lectin on the antibiotic activity of Neomycin
in multiresistant bacterial strains present in mouse skin lesions. The DVL lectin will be extracted and purified from the
seeds of D. violacea which, by means of a hemagglutinating assay, will characterize its interaction with neomycin.
Inoculums of multiresistant bacterial strains will be added to wounds induced in Swiss mice that will be divided into
06 groups, 01 uninfected group, with aseptic wounds treated with saline (50 uL); and 05 infected groups treated with:
saline (50 pL); the formulation (membrane); formulation containing the D. violacea lectin; formulation containing the
neomycin and formulation containing the lectin and neomycin, respectively. In each group with its defined treatment,
clinical analysis of the lesions, count of viable bacteria and histopathological analysis will be performed. Results will
be expressed as the mean + standard error of the mean. Inhibition percentages will be calculated as the mean of the
inhibitions obtained for each individual experiment. The statistical evaluation of the results will be performed using
analysis of variance (ANOVA), followed by the Boferroni and Kruskal-Wallis test, for parametric and non-parametric
data, respectively. The significance level equal to 0.05 will be adopted. Keywords: lectins, membrane, neomycin

CB.31 - Ontogenetic and sexual comparison of Bothrops erythromelas (jararaca-da-seca) snake venom
Daniela Miki Hatakeyama 12, Giovanni Perez Machado da Silveira®, Savio Stefanini Sant'/Anna’, Kathleen
Fernandes Grego', Karen de Morais Zani'.2, Anita Mitico Tanaka Azevedo'2

1Lab de Herpetologia, Instituto Butantan (SP, Brazil), 2Biotecnologia, Interunidades em Biotecnologia, Instituto de
Ciéncias Biomédicas, Instituto Butantan, Instituto de Pesquisas Tecnoldgicas (SP, Brazil)

The genus Bothrops is responsible for approximately 85% of the more than 27,000 snakebite envenomations
reported yearly in Brazil. In the northeast region, Bothrops erythromelas is one of the most medically important
species. The snakes from this species shift their diet from predominantly amphibians and lizards to mainly mammals
as they develop from juveniles to adults. As ontogenetic changes in snake venoms were observed in other species,
we aimed to analyze the shift in the venom of B. erythromelas snakes from newborns to adults. Thirteen B.
erythromelas snakes born and maintained in captivity in the Laboratory of Herpetology at Butantan Institute had their
venoms milked and pooled every six months after they were born, separated in males and females (at 24 months-
old the venoms were stored individually). Additionally, thirteen adult snake venoms were milked and stored
individually. All venoms were submitted to protein quantification by Bradford method, phospholipase A, (PLA2; 4-
nitro-3-(octanoyloxy)benzoic acid substrate), L-amino acid oxidase (L-methionine substrate), and caseinolytic
(azocasein substrate) activities; the latter was also performed with previous incubation with antibothropic serum to
measure this activity’s inhibition. Venoms from newborns presented less protein quantification, PLA,, and caseinolytic
activities, which increased as the snakes aged. Male venoms had slightly higher PLA, and proteolytic activities in
general. L-amino acid activity, however, was not detected in any of the pools and was low in 6 individuals. Individual
variation was observed among the venoms in all assays, including inhibition of the caseinolytic by the antivenom,
which inhibited male venom slightly better (average of 10.9% and 9.9% inhibition of male and female venoms,
respectively). In conclusion, the B. erythromelas venoms studied in this work showed that ontogeny might influence
them more than gender, individual variation is also remarkable in this species, and antivenom is not able to efficiently
neutralize proteolytic activity over casein.

Keywords: Bothrops erythromelas, Ontogeny, Individual variation

Supported by: CNPq (140872/2019-1) and FAPESP (2018/25786-0)
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CB.32 - Bactericidal and antioxidant potential of microalgae Skeletonema costatum and Diacronema
lutheri, by the influence of temperature and light incidence variation.

Fabrine Souza de Andrade ', Suzana Telles da Cunha Lima’

'Dep de Biologia Geral, Lab de Bioprospecgéo e Biotecnologia, Instituto de Biologia, Universidade Fed. da Bahia
(Brazil)

Microalgae have been a growing object of scientific interest due to their relevance in several areas. With their
photosynthesizing characteristics and amplitude of occurrence in the planet, they are an efficient alternative producer
of bioactive compounds with application in several areas and with high biological and biotechnological value.
Modifications in abiotic conditions can promote changes in the production of metabolites and, consequently, in
antibacterial and antioxidant properties of microalgae. The project proposes to evaluate the increase in the production
of metabolites with antibacterial and antioxidant properties of the microalgae Skeletonema costatum and Diacronema
lutheri, through responses induced by temperature variation and light incidence, in their production of algal biomass.
For temperature conditions, the project will use the regular cultivation one (22°C) and 30°C. For light incidence,
microalgae will be subject to 70 and 100 pmol of photons m-2 s -'. Extracts will be prepared by maceration in 99.5%
ethanol. To evaluate the antibacterial activity, the method of disk-diffusion in agar and microdilution in broth will be
performed for six strains of bacteria. The antioxidant activity (AAO) will be evaluated by the radical scavenging activity
method using 2.2-diphenyl-1-picrilhidrazil radical (DPPH). With the results obtained from the previous steps, the
profile of the microalgae metabolites with the best potential in the activities tested will be analyzed using the Ultra-
Efficiency Liquid Chromatography (CLUE) method coupled to a Mass Spectrometer (MS). As an expected result, the
project aims to obtain the profile of metabolites to understand how abiotic changes in the cultivation of these species
can alter the production of their bioactive compounds. In addition, to identify the antibiotic and antioxidant potential
of the studied microalgae, contributing to the isolation or synthesis of new pharmacological targets. Keywords:
Bioactivity, Cultivation condition, Microalgae
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CB.33 - In vitro antitumor effects of sodium selenite in chronic myeloid leukemia cell lineages.
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Pesquisa UFRJ-Xerém em Biologia (Rio de Janeiro, Brasil)

Selenium compounds have been studied as an antitumor agent due their oxidant role and the negative interaction
with glycolysis pathway, leading cancer cells to death by starvation. In this scenario, the objective of this work is to
evaluate an antitumor activity of sodium selenite (Na2SeO3) in chronic myeloid leukemia cell lineages K562 and
LUCENA. LUCENA cells is a resistant lineage obtained through treatment with low doses of vincristine, an antitumor
agent used in the clinic treatment. Cell viability was measured by MTT assay and the mitochondrial membrane
potential (MMP) was performed by JC-1 probe. The cells were previously treated with 10 uM, 100 uM or 1000 M
of Na2SeO3 for 48 hours, where a proliferation of 75% of control K562 cells was observed, while a significant
reduction was observed for the concentrations of 100 uM and 1000 uM of Na2Se03. For the LUCENA lineage, the
proliferation rate was 63% for the control, whereas a 66% reduction in cell number occurred for the 1000 uM
concentration of Na2Se03. On these conditions, the cell viability was significant reduced only in 100 uM or 1000 uM
of Na2SeO3 for both cell types. To MMP, the treatment was performed for 24 hours, and the result obtained was a
significant reduction for all concentration for K562 cells, while for the LUCENA lineage only at concentrations of 100
MM and 1000 uM of Na2SeO3 was performed a significant reduction. The preliminary results of this work show that
K562 and LUCENA cells are sensitive to Na2SeO3 supplementation and that the treatment affects mitochondrial
physiology.

Keywords: metabolism, cancer, selenium

Supported by: FAPERJ

158



E-Poster Session

CB.34 - The use of metformin as adjuvant to restore allantoin-reduced cisplatin cytotoxicity in vitro
Grazielle Silva Paz 1, Janaina Fernandes', Gisele Amorim'
NUMPEX-BIO, Universidade Federal do Rio De Janeiro (Rio de Janeiro, Brazil)

The tumor lysis syndrome (TLS) is a metabolic disorder frequently associated to hyperuricemia. As a tool for the
treatment of TLS, rasburicase has been employed, producing allantoin. In recent studies by our group, was observed
that high levels of allantoin promote the reduction of the cytotoxic effect of cisplatin both in H460 and K562 cells lines.
Therefore, in view of the maintenance of the concomitant use of cisplatin and rasburicase, search for adjuvant agents,
like metformin, that can maintain their efficience it is of great interest. Recently, our group demonstrated the capacity
of metformin in restores cisplatin cytotoxicity in the presence of allantoin in K562 cell line. Through this observation,
this study sought to understood how metformin promoted the recuperation of cisplatin cytotoxicity. To realize this
study, the K562 cell line was maintained in RPMI 1640 media supplemented with 10% of fetal bovine serum and
0.5% of penicilin-streptomicin at 37°C and 5% of CO2. For the assays, the cells were incubated in RPMI 1640 low
glucose media (0.5mM) for 2h and treated with metformin (0.5 to 3mM), cisplatin (15 to 33uM), allantoin (100 and
200pug/ml), rotenone (0.125 to 2juM) and their combination for 48h. Cell viability, cell cycle, morphology analysis and
NMR assays were performed. Our results showed: (1) the synergism between metformin and cisplatin, (2) the
cytotoxicity recuperation of cisplatin by metformin at morphology level, (3) the alterations of cisplatin effect in cell
cycle after combination with allantoin, (4) the absence of metformin-cisplatin interaction, (5) the interaction between
metformin and allantoin, (6) the increase of cisplatin cytotoxicity after its combination with rotenone and (7) the
similarity between metformin and rotenone effects in restores cisplatin cytotoxicity in the presence of allantoin. This
study demonstrated that metformin restores allantoin-reduced cisplatin cytotoxicity independently and dependently
of the mitochondria.

Keywords: Metformin, Cisplatin, Allantoin
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CB.35 - PROJECT: FTIR for diagnosis and prognosis of COVID-19
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Da Bahia (BA, Brasil)

The Sars-Cov-2 virus belongs to the Coronaviridae Family, is the causative agent of the Coronavirus Disease of
2019. The gold standard for COVID-19 diagnosis is Reverse Transcription Polymerase Chain Reaction (RT-PCR)
and uses the respiratory tract specimen for the analysis. Among the main COVID-19 biomarkers included acute
phase proteins like C Reactive Protein (CRP), IL-6 cytokine and Lactate Dehydrogenase (LDH). However, the
collection of respiratory tract specimen brings a series of limitations that range from patient discomfort and high risk
of transmission to health operators. Vibrational spectroscopic techniques are applied for the human disease’s
diagnosis and are already well knowledge in the literature for biological fluids analysis such as urine, blood and saliva.
The advantages of its use are reproducibility, small amount of sample and specificity in the biochemical arrangement
recognizing of the different biomolecule’s classes. Therefore, the aim of this project is evaluating the use of Fourier
Transform Infrared absorption spectroscopy (FTIR), with multivariate analysis, as a new diagnosis tool, besides
detect and quantify salivary biomarkers associated with clinical forms of COVID-19 for determining patient’s
prognosis. This is an epidemiological study, prospective cohort, to be carried out at the Laboratory of Infectious
Agents and Vectors -LAIVE of the Federal University of Western Bahia- UFOB. The sample will consist of 200 patients
attended in the LAIVE services. The method to be used involves the following steps: (i) saliva and nasopharyngeal
swab collection; (ii) samples processing; (i) PCR analysis; (iv) implementation and validation of the FTIR diagnostic
method; (v) implementation and validation of the quantification of salivary biomarkers by FTIR. Thus, a new, faster
and less expensive diagnostic and prognostic method of COVID-19 it is expected, and that will be able to prioritize
the analysis of non-invasive biological samples, ensuring patient comfort, safety of the health operator and good
results. Keywords: Sars-CoV-2, Spectroscopy, Saliva
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CB.36 - PROJECT: Pharmacological activity of carvacrol cigarette in a smoke-induced acute lung injury
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Universidade Federal Rural do Semi-Arido, Mossord-RN, Brazil (RN, Brazil), 4Instituto Superior de Ciéncias
Biomédicas, Universidade do Estado do Cearéa (CE, Brazil), ®Instituto do Coragéo, Universidade de Sao Paulo (SP,
Brazil)

Acute lung injury is a condition characterized by tissue damage and increase of oxidative stress and inflammation,
increasing inflammatory marker such as inflammatory cells and cytokines. Cigarette smoking is one of the risk factors
for reactive oxygen species (ROS) generation, which induces oxidative stress and lung inflammation. Carvacrol
(CAR) is a promissor terpene that have been used against pulmonary inflammation and antioxidative activity. This
study aims to evaluate of anti-inflammatory and antioxidant activity of carvacrol in Cigarette smoke-induced acute
lung injury. Mice C57BL/6, male, (25-28g) will be divided into two groups: control and cigarette smoke (CS). The CS
group will be exposed to 12 cigarettes per day for 5 days. The control group will be exposed to sham smoking (without
cigarrete smoke). The CS group will be treated with CAR (1, 3 or 10 mg/mL) or vehicle by inhalation (15 min/daily)
for 5 days. After 5 days bronchoalveolar lavage (BAL) to analyses of cytokines release (TNF-a, IL-6, KC and IL-10)
by ELISA. The trachea will be used to airway hiperresponsivines analyse by dose-response curve to carbachol (CCh;
0,01 = 100 uM) and potassium chloride (KCI; 10 — 80 mM). Right lung will be collected to morphological analysis
such as lung inflammation score, bronchoconstriction index and count of inflammatory cells (macrophages and
neutrophil) and left lung will be used to redox marks analyses (superoxide dismutase and catalase activity and,
malondialdehyde levels).Statistical analysis were performed by Analysis Variance (ANOVA) followed by Tukey’s post
hoc test. Significant difference when p < 0.05. The literature suggests that terpenes, such as carvacrol, has anti-
inflammatory and antioxidant activity. Therefore, we expect that carvacrol will act reducing inflammation and oxidative
damage, consequently being a promissory substance to treat the acute lung injury induced by cigarette smoke.
Keywords: Carvacrol, Antioxidant, Antiinflamatory
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CB.37 - PROJECT: Toxicological and antitumor evaluation of fabaceae family lectins
Adrielle Rodrigues Costa !, Claudener Souza Teixeira" !
Faculdade de Medicina, Universidade Federal do Cariri (Ceara, Brazil)

Cancer is one of the major public health problems worldwide, accounting for about 10 million deaths per year. In
Brazil, as malignant neoplasms are considered as the second cause of death among non-communicable diseases,
which usually arise through a slow process, and it may take several years before they are diagnosed, however,
anticancer drugs are often ineffective, present a number of side effects and drug resistance. In this context, more
efficient scientific research in the search for drugs has grown considerably, and products of plant origin are a viable
alternative. In view of the above, the objective of this work is to evaluate an antitumor and toxicological activity of
vegetable lectins from Vatairea macrocarpa (VmL) and Dioclea violacea (DvL). The purification of the lectins will be
carried out by affinity chromatography techniques. In vitro and in vivo techniques will be developed to evaluate
possible mechanisms of cytotoxic actions, genotoxicity and oxidative stress markers. In vitro tests will be evaluated
for cytotoxicity with cancerous and healthy cells, mechanisms of apoptosis, mitochondrial transmembrane potential,
cell cycle, DNA fragmentation and levels of gene expression of proteases (caspases 2, 3, 6, 8, 9 and Apaf-1), in
addition to evaluating damage caused to the cell's DNA, by the comet assay. The in vivo experiments will be carried
out with Drosophila melanogaster, a promising invertebrate in tests to evaluate toxicological parameters, such as:
cell viability, total thiols, non-protein thiols, lipid peroxidation, determination of free Fe2+ levels and nitrite levels. This
research aims to contribute to the advancement of the knowledge of the therapeutic properties of lectins, that once
these properties of the species under study have been proven, it will be possible to favor the development of a new
anticancer substance.

Keywords: Cancer, Oxidative stress, Lectins
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CB.38 - Cloning and expression of yBjPLI, a natural inhibitor of phospholipase A2 from Bothrops jararaca
snake blood
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yBjPLI is a phospholipase Az inhibitor (PLI) present in low concentrations the Bothrops jararaca snake blood serum.
This protein is classified as a gamma type based on its characteristic structural domains. yBjPLI has approximately
22 kDa and an inhibitory activity of enzymatic, edematogenic and myonecrotic activities, suggesting a role of this
inhibitor for protection of these snakes against self-envenomation. Phospholipase Az acts in the cell membrane
phospholipids resulting in fatty acids, lysophospholipids and deconstructing the cell membrane. This protein is
commonly responsible for the local effect of snake envenomation, causing tissue inflammation in the affected area.
To improve the yield in obtaining this inhibitor, this work aims to clone and express yBjPLI in its recombinant form.
First, by PCR, a 543 bp fragment was amplified from a cDNA library produced from the liver of B. jararaca snake.
The yBjPLI fragment was inserted into the pGEM-T easy vector, cloned using the DH5astrain. The fragment was
purified and introduced into a pET28a expression vector and cloned again into the DH5a strain. Plasmid
pET28a+yBjPLI was isolated and sequenced to confirm the composition of the nucleotide sequence. Finally, by heat
shock, pET28a+yBjPL was inserted into the expression strain Shuffle of Escherichia coli, the expression was induced
with different concentrations of IPTG for 16 h at 37 °C, and analyzed by 15% SDS-PAGE. In the first step, 2 were
positive for the pGEM-T+yBjPLI vector. In the next step, 4 were positive for the presence of pET28a+yBjPLI. The
nucleotide sequence was confirmed, and the 4 colonies were able to express a 22 kDa band with IPTG 0,1 mM and
0,4 mM. In this work, the cloning and expression of yBjPLI in its recombinant form was carried out for the first time,
using the pET28a vector and the SHuffle expression strain of the E. coli bacterial species.

Keywords: Snake plasma, Phospholipase A2 Inhibitor, Bothrops jararaca
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CC.01 - Investigation of the use of xanthan gum as a controlled release system for doxycycline

Katia Maria De Oliveira Almeida ', Angelo Danadai', Gabriella Ferreira’

Departamento de Farmécia, Universidade Federal de Juiz de Fora Campus Governador Valadares (Minas Gerais,
Brasil)

Xantham gums or Xanthans are biopolymers obtained by fermentation of bacteria from the Xanthomonas genus.
They are biodegradable and biocompatible, being widely used by the pharmaceutical industry, especially as
controlled drug release systems. Concerning their anionic feature, the present work aimed to investigate the formation
of the complex spontaneously formed with the cationic antibiotic doxycycline (DOX), as well as its biological activity.
The samples were characterized in solid state by FTIR and thermal analysis (TGA and DTA). The interactions
between doxycycline and xanthan were characterized in solution by ITC, zeta potential (ZP) and rheological titrations.
The antimicrobial action of the doxycycline/xanthan complex and its precursors was evaluated against
Staphylococcus aureus 323886023, by determining the median lethal dose (LD50) and death curve. FTIR and
TGA/DTA data confirmed the solid state interaction. ZP titrations showed the gradual neutralization of xanthans by
DOX. The ITC data showed two distinct sites of interaction (one exothermic and the other endothermic). The
rheological titration experiments showed a strong reduction in viscosity, suggesting that the DOX/xanthan interaction
causes a collapse in the polymer structure, breaking the entanglements. The results obtained showed that the
complexation led to an increase in antimicrobial activity, by reducing the LD50 and inhibition time, suggesting that
the complex is promising for the development of new formulations for a antimicrobial drug controlled release.
Keywords: xanthan gum, controlled drug release, doxycycline
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CC.02 - Combination of biocatalysis and sonochemistry in the ethyl oleate production in a co-solvent free
system

Isac George Rosset ', Natalia Almeida’
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Fatty acid alkyl esters (FAAEs) are a family of natural neutral lipids and can be produced cleanly and sustainably by
esterification of free fatty acids (FFAs) with short chain alcohols using enzymatic catalysts. Recently alkyl esters have
attracted much attention for their application in food, beverage, and chemical industries. Fatty acid methyl or ethyl
esters are also widely used as biofuel in diesel engines. Due to inherent merits of enzymatic reactions, e.g., milder
conditions, less pollution, etc., enzymatic production of fatty acid alkyl esters such as ethyl esters, have received
much attention. In this study, it was evaluated the use of lipases in enzymatic esterifications of oleic acid with ethanol
using the combination of biocatalysis and sonochemistry (ultrasound) in the absence of co-solvents. Reaction
parameters, such as type of lipase, amount of enzyme, reaction time, alcohol hydration level and enzyme turnover
were evaluated. Reactions were carried out in 5 mL Eppendorf® tubes containing 200 mg of oleic acid, 600 pL of
ethanol, 20 mg (10%) of lipase and 20 mg of molecular sieves. The mixtures were incubated in ultrasound bath at
35°C for 10 hours. For quantification, synthetic ethyl oleate (acid catalysis) was prepared and used as a standard.
Eleven enzymes were initially tested and just C. antarctica lipase provided yields above 95% in less than 10 h with
10% (m/m) of catalyst. The use of hydrous ethanol (5% of water) showed a slight drop in yield but remained above
90% of ethyl oleate production and C. antarctica lipase showed no loss of efficiency even after 10 reaction cycles.
The combination of biocatalysis and ultrasound radiation greatly increased the reaction yield, showing that this
combination may be a good choice for ethyl oleate enzymatic synthesis.

Keywords: lipase, sonochemistry, ethyl oleate
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CC.03 - Production and application of prebiotic xylo-oligosaccharides obtained from agro-industrial
residues using Thermomyces lanuginosus endoxylanase.

Andreza Gambelli Lucas Costa Nascimento 1, Erica Sabrina Zuppa', Maiara Zonin', Alexandre Maller!, José
Luis da Conceigéo Silva', Rita de Céssia Garcia Sim&o', Marina Kimiko Kadowaki'
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Brasil)

Xylooligosaccharides (XOS) are short chain oligomers containing $-1,4-linked xylose residues that have prebiotic
action and human health benefits due to stimulation of the growth of bacteria such as Lactobacilli and Bifidobacteria.
The aim of this study was to evaluate the production of XOS from agro-industrial residues using Thermomyces
lanuginosus endoxylanase, and to test these XOS in the growth of the probiotic Lactobacillus acidophilus.
Hemicelluloses were extracted from corn straw and brewery bagasse after alkaline pretreatment with 6% hydrogen
peroxide, and subsequently hydrolyzed with T. lanuginosus pure endoxylanase at 65°C for 1h. Subsequently, the
probiotic bacterium was grown in microplate containing basal MRS medium supplemented with XOS and incubated,
at 37°C under anaerobic conditions for 24h. To monitor the growth of bacteria was measured by optical density at a
wavelength of 600 nm at cultivation times 0, 4, 8, 12 and 24 h. The XOS released after the hydrolysis of each of the
hemicelluloses by endoxylanase were mainly composed of xylobiose, xylotriose, xylotetraose and xylopentaose (X2-
X5), and the yield of the XOS mixture was 4.06 mg / mL and 2.86 mg / mL for corn straw and brewery bagasse,
respectively. The stimulus on the growth of the probiotic microorganism in the presence of XOS was verified after 12
h of incubation. Therefore, these XOS obtained from agro-industrial residues used as carbon source to probiotic
bacterium culture were effective in promoting the growth of L. acidophilus, comparable to the control culture with
glucose. Thus, these XOS obtained from agro-industrial residues show prebiotic and promising potential for
biotechnological exploitation.

Keywords: agro-industrial residues, probiotics, xylooligossaccharides
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CC.04 - Production of pectinases by Aspergillus japonicus and Aspergillus sp. (M1) for juice clarification
using agro-industrial waste as a carbon source
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Mattos Silva Galeano', Douglas Chodi Masui ', Fabiana Fonseca Zanoelo ', Giovana Cristina Giannesi '
1Laboratério de Bioquimica Geral e de Microrganismos, Universidade Federal de Mato Grosso do Sul (Mato
Grosso do Sul, Brazil)

Pectinases are a group of enzymes capable of degrading polysaccharides of the plant cell wall, facilitating the
obtaining of carbon source by microorganisms as a result of cell fragmentation. Filamentous fungi are the most used
for enzymatic production on an industrial scale, with application in the fruit juice clarification, among these are fungi
of the genus Aspergillus. The goal was to evaluate the production and characterize pectinases produced by
Aspergillus japonicus and Aspergillus sp. M1 from agro-industrial waste and apply these enzymes in the fruit juice
clarification. Pectinase production was evaluated using different carbon sources in solid medium (5 grams) and the
fungi were inoculated using 10 ml of a Salt Solution with spores. Optimal growth time was evaluated using Tereré
Herb residue as carbon source in solid medium for 192h under stationary condition at 35°C. Enzyme activity was
measured at temperatures between 30 and 70°C and Mcllvaine buffer pH 3 to 7 using the DNS method. Juice
clarification by pectinases was evaluated measuring transmittance according to Rosmine et al. (2017). Aspergillus
sp. M1 had optimal production in Tereré Herb residue after 72h of growth and maximum activity at pH 4 (2.54 U/ml)
and 60°C (4.05 U/ml). A. japonicus had optimal production in Tereré Herb residue after 48h and maximum activity
with Mcllvaine pH 4 buffer (1.09 U/ml) and at 60°C (2.16 U/ml). Pectinase from A. japonicus obtained maximum
results in the clarification of guava juice at 50°C, with 49.3% +1.8 clarification. The results showed that pectinases
from both fungi have viable features for application in fruit juice clarification, whose tests with A. japonicus proved
their potential for industrial application.

Keywords: pectinases, fruit juice clarification, Aspergillus sp.
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CC.05 - Bioethanol production from pretreated sugarcane bagasse under optimised conditions using
selected fungi

Adebare Johnson Adeleke 2, Hayatu Mohammed Rajié, Dimitris G. Hatzinikolaou4, Sunday A. Odunfa2
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Sugarcane Bagasse (SB), a waste of the sugar industry contains cellulose and hemicellulose which can be converted
to bioethanol. However, its recalcitrant nature demands optimal pretreatment method to make sugar components
available for enzymatic depolymerisation. This study was designed to optimally pretreat SB and to identify appropriate
fungi for enhanced bioethanol yield. Yeasts isolated from SB dumpsite were screened based on their ability to convert
pentose and hexose sugars to bioethanol using different nitrogen sources. Optimisation of pretreatment of SB at
different concentrations of potassium hydroxide (KOH), temperature and treatment time was determined using
Response Surface Methodology (RSM). Pretreated SB was hydrolysed using A. niger XY and a commercial
hemicellulase mixture. Fermentation of pretreated SB hydrolysate with selected yeasts using Simultaneous
Hydrolysis and Fermentation (SHF) as well as Simultaneous Saccharification and Fermentation (SSF) of pretreated
SB were carried out. Bioethanol yield was determined by gas chromatography. Eleven yeasts grew on both glucose
and xylose and were identified as Pichia kudriavzevii (7), Saccharomyces cerevisiae (1), and Candida tropicalis (3).
All yeasts converted glucose to ethanol but only C. tropicalis Y5 converted xylose to ethanol (4.83g/L) with urea as
the best nitrogen source. Optimum pretreatment conditions were: 150mg/g bagasse (KOH), 860C and 120 minutes.
Hydrolysis with hemicellulase yielded reducing sugars of 600 mg/g bagasse within 20 hours while hydrolysis with A.
niger XY took a longer time (12 days) and yielded 18.8 mg/g bagasse. Bioethanol yield using SHF and SSF were 19
g/L and 30 g/L, respectively. Alkaline pretreatment followed by enzymatic hydrolysis gave a higher yield of total
reducing sugars. Candida tropicalis Y5 converted both pentose and hexose to bioethanol and showed good prospect
for its use in commercial fermentation of sugarcane bagasse.

Keywords: Bioethanol, Candida tropicalis Y5, KOH

CC.06 - PROJECT: Production, purification, biochemical characterization, and biotechnological application
of amylase from the thermophilic fungus Humicola brevis var. thermoidea
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Starch is a polysaccharide commonly found in plants and, therefore, is a significant source in industrial applications.
Amylases are enzymes capable of degrading starch and represent 25% of the world market for enzymes, of which
several markets use them, such as in ethanol production and bakery. This enzyme belongs mainly to the class of
hydrolases and cleaves starch in different regions depending on its classification of a-amylase, f-amylase, and y-
amylase. Microorganisms can produce amylases, such as bacteria and fungi, therefore, distinct means of production
studied them for characterization of amylase to promote starch bioprocesses. In this context, previous studies have
shown that the thermophilic fungus Humicola brevis var. thermoidea in solid culture medium is a good amylase
producer. Hence, this work aims to produce, purify, and biochemically characterize the amylase obtained from H.
brevis and its biotechnological application in the depolymerization of the different starch sources. Particularly, the
native amylase will be purified from the crude extract obtained by solid-state fermentation (SSF). The maximal
production will be performed using the one-factor-at-time method (OFAT) to determine the best source for
overexpression of amylase activity. The amylolytic activity will be assayed using 1% starch, in optimal pH and
temperature conditions, using the dinitrosalicylic acid method to reducing sugars to available starch hydrolysis. The
homogeneity of purified enzyme will be available using electrophoresis in denaturing conditions SDS-PAGE. The
biochemical characterization of crude extract and purified amylolytic activity will be realized by evaluating the optimal
pH and temperature, stabilities, the effect of the presence of different ions, organic compounds, and detergent. Thus,
it is expected to obtain the standardization of the expression of amylase, as well as the biochemical characterization
and purification of the enzyme in the crude extract, so that can become an alternative for the starch liquefaction
process. Keywords: Amylase, Humicola brevis var. thermoidea, Starch
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CC.07 - Immobilization of fungi in polyurethane for production of phosphatases
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Caramori
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Phosphatase, an enzyme that catalyzes organic phosphorus, is involved in biotechnological processes, including
bioremediation of domestic and industrial effluents, heavy metal removal, and plant fertilization. Enzyme catalysis
can be optimized with simple methods of immobilizing cells in different matrices. The polyurethane foam matrix was
applied in this work because it offers high porosity, good mechanical resistance and low cost. This work proposed
the production of phosphatase by fungal immobilized cells Aspergillus niger, Aspergillus flavus and Trichoderma sp.
entrapped in polyurethane foams. The isolated fungi was incubated in a minimum culture media containing potassium
phosphate varied from 1g L-' to 4g 1! to induce phosphatase production. The commercial macroporous polyurethane
foam (0.71 mm) was cut into 1.0 cm x 1.0 cm x 0.7 cm parallelepiped. Then, the biomass of A. niger, A. flavus,
Thichoderma sp.A and Trichoderma sp.B were inoculated in minimal medium containing 0.5 g of previously
autoclaved foam cubes. The microorganisms grew for 12 days and during this time the fungal biomass inside the
foams was monitored for the appearance of the characteristic color of each isolate. The acid phosphatase activity
with p-nitrophenyl phosphate was measured. Induction of phosphatase production occurred with KH2PO4 at 4 gL -1
for Aspergillus and at 1 gL -* for Trichoderma sp. All fungi produced phosphatase, ie. A. niger for 12 days, followed
by Trichoderma sp. B, 11 days, and 7 days for A. flavus and Trichoderma sp. The A. niger and A. flavus isolates had
higher phosphatase activity (229 umol/h), after 192 hours and 96 hours, respectively. The two Trichoderma sp.
showed better enzyme activity in 72 hours, with 78 pmol/h for Trichoderma sp. B and 36.7 umol/h for Trichoderma
sp. A. Reusability of Trichoderma sp. A was 4 cycles and A. flavus in 2 cycles. Those isolated fungi are good
candidates for phosphatase bioremediation.

Keywords: entrapment, biocatalysis, biorremediation
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Arabinan is an important constituent of plant biomass, this monosaccharide has several applications in the biofuel,
food and pharmaceutical industries. Its hydrolysis by the enzymes endo-1,5-a-L-arabinanases and o-L-
arabinofuranosidases results in L-arabinose releasing. Based on the evidences that no arabinase from Geobacillus
sp. JS12 has been described, we characterized the recombinant enzyme endo-1,5-a-L-arabinanase. Produce and
characterize the recombinant enzyme endo-1,5-0-L-arabinanase from Geobacillus sp. JS12. To develop this work,
we first synthesized and cloned the putative enzyme gene, obtained from the CAZY database, in E. coli BL21. The
recombinant enzyme was purified by affinity chromatography on a nickel-sepharose column. The amino acid
sequence analyzes were performed in silico, the enzymatic activity analysis were performed in different synthetic and
natural substrates. The influence of pH, temperature and additives, on the enzymatic activity, was verified by DNS
method and the kinetic parameters were determined by Michaelis-Menten equation. The results showed that endo-
1,5-a-L-arabinanase had greater activity at pH 7.0, at 70°C, on the specific substrate arabinan debranched. In tests
with additives, the enzyme exhibited almost the same activity as previously, in the presence of EDTA and, its activity,
was slightly improved in cobalt presence. It was found that the enzyme has good thermal stability at 70°C, especially
in cobalt ion presence, after 48h. Also, the enzyme showed specific activity and kinetic parameters on debranched
arabinan, what was similar to other endo-arabinanase already characterized. In this sense, the endo-1,5-0-L-
arabinanase maximum activity, at high temperatures, and its thermostability turns the enzyme a potential candidate
for obtaining and applying L-arabinose in industrial process.

Keywords: arabinan, glycosyl hydrolases, endo-0-1,5-L-arabinanase

Supported by: CAPES
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CC.09 - Purification, characterization, and evaluation of the biotechnological potential of endo-xylanase
from the thermophilic fungus Humicola brevis var. thermoidea.

Aline Pereira de Almeida "2, Aline Reginaldo dos Santos', Camila Langer Marciano'2, Fabiana Fonseca
Zanoelo'2, Giovana Cristina Giannesi'2, Roberto Ruller'2, Douglas Chodi Masui'2

1Laboratério de Bioquimica Geral e de Microrganismos, Instituto de Biociéncias, Universidade Federal de Mato
Grosso do Sul (Mato Grosso do Sul, Brasil), 2Programa Multicéntrico de Pés-Graduagao em Bioquimica e Biologia
Molecular, Universidade Federal de Mato Grosso do Sul (Mato Grosso do Sul, Brasil)

The biodegradation of lignocellulosic biomass, especially hemicellulose, depends on a group of enzymes
(hemicellulolytic complex) produced mainly by fungi and bacteria. Among these hemicellulases, endo-xylanases have
been widely used to enhance hemicellulose in bioprocess applications. In this context, this work aimed to purify,
characterize and evaluate the biotechnological potential of endo-xylanase from Humicola brevis var. thermoidea in
the saccharification of lignocellulosic biomass. For this purpose, the native endo-xylanase (XylHb) was purified from
the crude extract obtained by solid-state fermentation. The biophysical characterization of secondary structures by
circular dichroism indicated the predominance of the B-sheet, a typical characteristic of the GH11 family endo-
xylanases, and the intrinsic fluorescence of the tryptophan analysis indicated that the protein has its tertiary folding
with Trp residues immersed in a hydrophobic environment. The results of the biochemical and kinetic
characterizations of XylHb indicated that the enzyme under study had a greater tolerance in a wide range of pH,
temperature, NaCl, and ethanol, having a better performance in the hydrolysis of birch xylan at temperatures of 50
and 70 °C in comparison with commercial xylanase (Cellic ® HTec2). The hydrolysis assays of hydrothermally
pretreated sugarcane bagasse demonstrated that the supplementation of Cellic ® CTec2 with XylHb showed
synergistic interactions and significantly increased the release of glucose and total reducing sugars compared to the
individual Cellic ® Ctec2 commercial standard. Thus, a purified XylHb from the enzymatic extract of H. brevis var.
thermoidea, due to its physical-active properties, performance, and synergism with commercial cellulase, which are
important characteristics for application in an industrial environment, can contribute as a promising biotechnological
alternative, application, and valorization of hemicellulose in the production of bioproducts.

Keywords: Endo-xylanase, Halotolerant enzyme, Sugarcane bagasse hydrolysis
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CC.10 - PROJECT: Obtainment and application of antimicrobial coating based on green banana starch for
post-harvest fruit conservation

Barbara Reges Feitosa ', Volnei Souza'

'Centro das Ciéncias Bioldgicas e da Saude, Universidade Federal do Oeste da Bahia (BA, Brasil)

Post-harvest losses of vegetables have been associated with the stages of transport to storage, highlighting the
importance of developing appropriate packaging with the development of post-harvest technologies, with a view to
optimizing transport costs, reducing losses and maintenance of fruit quality. In addition, the high perishability of post-
harvest vegetables makes reference to the production of ethylene in climacteric fruits, providing rapid senescence of
the vegetables, reducing their useful life even before reaching the consumer, generating damage to the small
producer and the community. With this in mind, we have studied the production of biodegradable and low-cost
coatings, obtained through natural polymers, with the insertion of antimicrobial systems as a way to increase the shelf
life of post-harvest fruits, using active packaging technology. In view of this, this research project aims to produce an
antimicrobial coating based on green banana starch and apply it to the conservation of postharvest papaya. The
methodology applied will be to obtain and characterize the starch, evaluating its yield, composition, water solubility,
gelatinization capacity and syneresis, in addition to producing the coating, applying to the fruits and analyzing their
shelf life, through the evaluation of total soluble solids, titratable acidity, color, weight loss and mold and yeast count.
The data will be evaluated by analysis of variance (ANOVA) with Tukey's means comparison test (p < 0.05 of
significance). The statistical package SAS (Statistic Analysis System) version 9 will be used to carry out the analyzes.
Expected results: In this work is expected to obtain a coating capable of increasing the shelf life of fruits compared
to traditional methods of conservation.

Keywords: active packaging, biopolymers, food conservation
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CC.11 - Characterization of lignocellulosic enzymes for hemicellulose degradation
Brisa Moreira Gomes ', Vandierly Sampaio de Melo'!, Felipe Santiago Chambergo Alcade’
Department of Biotechnology, University of Sao Paulo (S&o Paulo, Brazil)

Environmental problems caused by the release of greenhouse gases (GHG) in the burning of fossil fuels have
motivated the search for ecological and sustainable consumerism. One strategy is to exploit renewable and
sustainable biomass resources. Lignocellulosic materials are renewable, low cost and abundantly available on the
planet, and their product is widely used in various industrial sectors. One of the ways of converting this material is
through the biochemical route, based on hydrolysis and fermentation processes. This process is carried out by
several lignocellulolytic enzymes responsible for the degradation of lignocellulosic biomass in fermentable sugars.
Some of this enzymes are o-L-arabinofuranosidases, -xylosidases and xylanases, responsible for the degradation
of hemicellulose. Therefore, this work seeks to characterize an a-L-arabinofuranosidase/B-xylosidase (TerARA) from
termite intestine metagenoma and an endo-1,4-B-xylanase (PaeXYL2) from Paenibacillus sp. The putative enzyme
genes were selected through the CAZy database, synthesized and cloned, and the recombinant proteins were
expressed in E. coli BL21. Until this moment, the characterization of the TerARA enzyme is nearing completion and
the PaeXYL2 enzyme has already been cloned, with initial production and purification tests underway. TerARA was
purified by affinity chromatography on a nickel-sepharose column. In silico analysis of the amino acid sequence,
analysis of enzyme activity in different synthetic and natural substrates, and the influence of pH, temperature and
ions on the enzyme activity were carried out. The results show the bifunctionality of the enzyme to pNP-X and pNP-
A, greater activity at pH 7.0 and temperature at 40 °C. In tests with additives, the enzyme exhibited expressive
inhibition effects in presence of Cu2+ and Fe2+ and EDTA. A slightly positive effects was exhibited in Ca2+ Mg2+
and Mn2+. The enzyme didn't show efficient thermal stability on the pNP-A substrate. The already results obtained
show that TerARA has interesting characteristics for application in the deconstruction of plant biomass.

Keywords: hemicellulases, glycosyl hydrolases, bifunctional enzymes

CC.12 - High ethanol yield in mead fermentation after yeast immobilization and enzyme treatment of must
Joao Vitor Rios Mayrinck 5, Marcel Menezes Lyra da Cunha5®

Nucleo Multidisciplinar de Pesquisa UFRJ — Xerém em Biologia, Universidade Federal do Rio de Janeiro (Rio de
Janeiro, Brasil)

Mead is an alcoholic beverage made from fermented honey. Publications about meads are growing in number since
2016 and several articles focus on fermentation problems due to lack of important nutrients, e.g. free amino nitrogen
(FAN), in honey musts. Our work addressed a systematic review of mead literature and fermentation issues common
to mead production, such as FAN and sugar availability. We hypothesised that sugarcane could be used both as
juice for source of sugars and nutrients but also, its bagasse, as structural support to immobilize yeast for
fermentation. In addition, commercial enzymes common to beer production were tested to improve nutritional
characteristics of the honey must. A systematic search was done to understand all published scientific knowledge.
Search in Google Scholar, PubMed and Web Of Science databases, choosing keywords: NMR (Nuclear magnetic
resonance), HPLC (High performance liquid chromatography), Fermentation, Yeast, Saccharomyces cerevisiae,
QA23, Honey, Mead, Beer, Wine, Cider. The results were extracted and submitted on organization software on-line
Rayyan QCRI. 147 articles were found that describe the state of the art on the subject. FAN on musts treated or not
with amylases, proteases and pectinases was measured by ninhydrin method. After protease only, FAN was
increased by 55,5% and, after fermentation, final ethanol concentration was 49% higher. Morphology of sugarcane
bagasse and yeast adhesion were analyzed by scanning electron microscopy. Bagasse pretreated with NaOH and
heat resulted in greater cell adhesion, better cell dispersion per bagasse and higher fermentation yield. Our results
shed light on the use of enzymes and support for yeast on the production of mead and provide strategies for this
application on larger scale experiments. Despite the increase in publications, the literature is still incomplete and with
many gaps and much still needs to be discussed.

Keywords: Mead, Fermentation, Free amino nitrogen
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CC.13 - Detection of Wheat stripe mosaic virus (WhSMV) using loop-mediated isothermal amplification.
Anderson Varela De Andrade', Fernando Sartori Pereira’, Fabio Nascimento Da Silva', Gutavo Felippe Da Silva',
Maria De Lourdes Borba Magalh&es!

Departamento De Produgéo Animal E Alimentos, Universidade Do Estado De Santa Catarina - Centro
Agroveterinario (Santa Catarina, Brasil)

Wheat (Triticum spp.) is one of the most cultivated cereals worldwide. According to the national supply company
(CONAB), Brazil is the sixteenth country in wheat production, yielding 5.2 tons per year according to the United States
Department of Agriculture (USDA). In 2020, the southern Brazilian region was responsible for producing 90% of
wheat, according to the Technical Office for Economic Studies of the Northeast (ETENE). The Wheat stripe mosaic
virus (WhSMV) has been recently identified, whose infection leads to 50% wheat production loss. Our goal is to
develop a point of care diagnostic test for the WhSMV virus using the Loop-Mediated Isothermal Amplification (LAMP)
technique. The use of point of care strategies, such as the LAMP technique, allows the rapid identification of the
pathogens in the field, improving decision-making, and expediting early treatment to reduce production losses.LAMP
technique is a new DNA amplification method for pathogen detection that shows high speed, specificity, and
efficiency, under isothermal conditions. Furthermore, the process is simple, low cost, and less sensitive to the
presence of inhibitors. Our goal is to develop a new molecular test for WhSMV detection using LAMP. The rapid
identification and early treatment of such a pathogen may improve grain production, thus making wheat and its
derivatives more economically profitable for producers and millions of consumers worldwide.

Keywords: Wheat, WhSMV, LAMP
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CC.14 - Development and Stability study of Microemulsionate peelin of Papain
Mahala Correia Claudio ', J.G. Amaral?, J.S. De Freitas®
'Bioquimica e Biologia Molecular e 2Biociencias da Universidade Estadual Da Bahia (Bahia, Brasil)

The word “cosmetic” refers to products that amplify the skin’s appearance, instensify cleanliness and promote
beauty.The dissemination of the increasing appreciation of appearance by the media, the cosmetic industry is
expanding and little shaken by the economic crisis.Therefore, investiments in new product development have
increased, and along with it, the appearance of new vehicles and used raw materials. Among them are the use of
enzymocosmetics, an expanging area with promising results. To convey such products, several are used to improve
their performance, and one of them is the conversion of regular materials into nanometric formulations. The objective
of this work was developed and study the stability of a papain nanoemulsified enzymatic peeling. At first, a
pseudoternary phase diagram was developed. The microemulsified systems were selected for delivery of 2% papain,
followed by its characterization (size, zeta potential, PDI, conductivity, pH, preliminary stability, thermal stress.In the
phase diagram, a wide region of transparent nanodisperse systems was identified, with PDI values below 0.2, and
characteristic droplet sizes for this type of system. Formulation presented the average droplet size of 35.28. The
values of PDI were 0.28. Macroscopic aspect of the formulation analyzed without separation of phases. In thermal
stress, temperature generated large oscillations in the Zeta Potential values, but at values far from zero, which
configures as main feature of ensuring system stability. PDI values have undergoing changes, as well as that of size,
but still, if kept stable during the heating ramp. After conducting preliminar tests, the formulation becomes stable to
deliver papain.Protein dosage tests, accelerated stability, and safety, should be performed to perform papaya delivery
in this namoemulsified system

Keywords: Cosmetic, Nanotechnology, Papain
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CC.15 - Evaluation of Trim21 as a molecular tool for antibody purification
Anelize Ramos', Leonardo Fernandes', Gustavo Felippe da Silva', Maria de Lourdes Borba Magalhaes!
'Bioquimica E Biologia Molecular, CAV- Universidade Estadual De Santa Catarina (Santa Catarina, Brasil)

The use of antibodies in therapeutics and diagnostic is an expanding segment of the pharmaceutical and
biotechnology industries. Antibodies can be purified using chromatographic resins based on bacterial proteins A and
G. However, these resins use acidic elution conditions, which may cause antibody denaturation. Therefore, improved
methods of IgG purification are a need of the biotechnology industries. Trim21 is an intracellular protein that mediates
intracellular antibody-mediated proteolysis and binds the Fc domain of IgGs and IgAs. The presence of increasing
ionic strength weakens 1gG binding. Therefore, Trim21 might be a good candidate for the development of
chromatographic resins for IgG purification since elution conditions can occur at neutral pH conditions in the presence
of salt. Previous studies from our group developed a chimeric protein consisting of the Fc binding domain of TRIM21
(PRYSPRY domain) linked to a streptavidin moiety to facilitate TRIM21 immobilization biotinylated matrices
(PCT/BR2018/050310, 2018). Test the performance of the chimeric protein Trim21-streptavidin immobilized in
biotinylated resins for the purification of G-type immunoglobulins (IgG). Trim21-streptavidin (Trim21-SA) was
expressed in E. coli (BL21 (DE3) pLysS in the presence of 0.1mM isopropyl-3-D-thiogalactopyranoside (IPTG). The
protein's inclusion bodies were denatured using 8M urea and refolded, followed by purification using Ni-NTA
resin.Trim21-SA was immobilized in biotinylated resin, and the resultant resin was tested for IgG purification from
human serum.Trim21-SA was efficiently immobilized in biotinylated resins, suggesting that the streptavidin moiety of
the chimeric protein was efficiently folded. The resulting matrix was used to purify IgG from human serum. Neutral
pH elution conditions are currently being tested. TRIM21-SA appears to be a promising tool in the purification of
antibodies. This tool can expand the purification capacity of antibodies used in the manufacture of medicines,
diagnostic, and research reagents, updating the biotechnological processes.

Keywords: Affinity chromatography, Biotin resin, Immunoglobulin G

CC.16 - EXPRESSION OF THE Cryptococcus flavus AMYLASE IN Pichia pastoris (Komagataella phaffii)
FOR INDUSTRIAL APPLICATIONS

Ana Amelia Maia Silva', Thais Paiva Porto De Souza', Jonatas Oliveira Da Silva', Michelli Dos Santos’, Renato
Ramos Godoi?, Daniel Bonoto Gongalves!, William James Nogueira Lima?, Marina Quadrio Raposo Branco
Rodrigues*, Ronaldo Alves Pinto Nagem?, Alexsandro Sobreira Galdino*

'Divinopolis, Federal University of Sdo Jodo del-Rei (Minas Gerais, Brasil), 2Belo Horizonte, Federal University of
Minas Gerais (Minas Gerais, Brasil), 3Montes Claros, Federal University of Minas Gerais (Minas Gerais, Brasil),
4Alfenas, Federal University of Alfenas (Minas Gerais, Brasil)

The expression of recombinant proteins through heterologous systems is a promisiing alternative for the production
of enzymes. The available models have adequate machinery to increase the production levels of a certain protein
with the yield of expressed protein being higher than in native systems. The main goal of this study was to develop a
recombinant Pichia pastoris (Komagataella phaffii) strain for the production of Cryptococcus flavus a-amylase
(Amy1), using methanol as a sole carbon source. The nucleotide sequence encoding Amy1 was optimized with codon
usage biased for expression in K. phaffii. The resulting recombinant plasmid was used to transform yeasts cells.
Potential recombinant clones were then evaluated for their ability to degrade starch using FUWA method protocol
qualitatively and quantitatively. The starch-degrading plate assay showed that Amy1 was successfully expressed in
several clones and extracellular amylolytic activity increased during growth in fermentation, reaching a maximal value
(5.45/5.64 U/mL) at 46h of incubation. These values were higher than those found in the literature. Preliminary results
showed that the gene was successfully cloned and expressed in K. phaffii cells. However, additional studies on
expression conditions need to be conducted. Therefore, this study was able to develop a recombinant K. phaffii strain
with potential application in industrial starch degradation.

Keywords: Enzymes, Biochemistry, Recombinant
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CD.01 - Details of the cooperative binding of piperlongumine with rat serum albumin obtained by
spectroscopic and computational analyses

Ana Paula Ribeiro Povinelli ', Gabriel Zazeri', Marcelo de Freitas Lima2, Marinonio Lopes Cornélio’
'Departamento de Fisica e?2Departamento de Quimica do Instituto de Biociéncias, Letras e Ciéncias Exatas (Brasil)

Piperlongumine (PPL) has presented a variety of important pharmacological activities. Although PPL is present in
the bloodstream, no information is found on the interaction between PPL and rat serum albumin (RSA). In this sense,
the present study elucidated the mechanism of interaction between PPL and RSA, using in conjunction spectroscopic
and computational techniques. The goal of present investigation is to elucidate the molecular biophysical
mechanisms of the interaction between RSA and PPL. Two approach lines of the molecular biophysical field were
applied: one experimental, based on spectroscopy; another computational, based on molecular docking and
dynamics. Emission fluorescence was measured in an ISS PC1 spectrofluorometer with temperature controlled at
288, 298, 308 K.The sample was excited at 295 nm, and the emission spectrum was obtained in the region of 305-
500 nm. Inner filter correction was applied for the excitation and for all the emission wavelengths. In the synchronous
fluorescence experiments, excitation wavelength varied from 240 to 350 nm with the excitation and emission
wavelengths interval (AA) set to 60 nm. The molecular docking was calculated with Autodock 4.2 and the molecular
dynamics of the complex were executed by GROMACS/5.1.4, with GROMOS96/53a force field. Our work shows the
importance of applying inner filter correction over the entire fluorescence spectrum prior to any conclusion regarding
changes in the polarity of the fluorophore microenvironment. Thermodynamic parameters revealed that PPL binds to
RSA spontaneously (AG < 0) and the process is entropically driven. Interaction density function method (IDF)
indicated that PPL accessed two cooperative sites in RSA, with moderate binding constants. The molecular docking
described the microenvironment of the interaction sites, rich in apolar residues. The stability of the RSA-PPL complex
was checked by molecular dynamics. The RSA-PPL complex was characterized by a molecular biophysical approach
with the fluorescence technique and computational methods. Keywords: Spectrosocopy, Molecular dynamics,
Protein-ligand interaction; Supported by: CAPES

CD.02 - Inhibitory effect of icetexane diterpenoids on Leishmania braziliensis old yellow enzyme

Silvia Helena Libardi, Thais Carvalho de Moura’, Anees Ahmad 2, Antonio Carlos Bender Burtoloso!, Francis
Barbosa Ferreira3, Ronaldo Junio Oliveira¢, icaro Putinhon Carusos, Ferando Alves Melos, Jilio Cesar Borges'
"Instituto de Quimica de S&o Carlos, Universidade de Sao Paulo (SP, Brazil), 2Instituto de Quimica, Universidade
Estadual de Campinas (SP, Brazil), 3FAZU, Faculdades Associadas de Uberaba (Minas Gerais, Brazil), 4Instituto
de Ciéncias Exatas, Naturais e Educag&o, Universidade Federal do Tridngulo Mineiro (Minas Gerais, Brazil),
SInstituto de Biociéncias, Letras e Ciéncias Exatas, Universidade Estadual Paulista (S&o Paulo, Brazil)

Old Yellow enzymes (OYEs) are NAD(P)H flavin-dependent redox enzymes that promote the asymmetric reduction
of activated a, B-unsaturated alkenes (e.g. as ketones, aldehydes, carboxylic acids). OYE are present in protozoan
parasites such as Leishmania braziliensis (LbOYE) and could be a potential target for treatments of parasitic
pathologies. Icetexane diterpenoid is a class of compounds from plants that have been reported with antiparasitic
activity. In this study, we aimed to evaluate the inhibition of LoOYE activity by synthetic diterpene brussonol, a natural
product first isolated from Salvia brussonetti, and two analogs AN-08 and AN-35. Recombinant LbOYE (rLbOYE)
was produced in Escherichia coli cells and purified until homogeneity had its activity measured using N-
ethylmaleimide (NEM) as substrate and NADPH as reductant. The kinetic experiments were performed following
NADPH concentration decay at 340 nm in the presence of brussonol and analogs. The compound brussonol did not
show significant inhibition while the analogs AN-08 and AN-35 did. Furthermore, the interaction of compounds with
rLbOYE was carried out by fluorescence quenching with Kd on the order of uM. STD-NMR also demonstrates the
interaction of rLbOYE and all ligands. The differences in the inhibition were better understood by molecular docking
that showed differences of brussonol position in relation to the FMN group comparing to the analogs. These results
demonstrate that icetexane diterpenoids modifications improved the inhibitory effects on the LbOYE activity.
Keywords: old yellow enzymes, Leishmania braziliensis, flavoenzyme. Supported by: FAPESP (2018/05576-1)
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CD.03 - Antimicrobial activity of nanostructured lipid carriers prepared with natural oils and loaded with
ciprofloxacin

Talita Cesarim Mendonga ', Simone Ramos Castro', Ligia Ribeiro?, Ludmilla Moura', Gabriela Geronimo!,
Gustavo Rodrigues’, Fabiola Carvalho', Eneida De Paula'

Department of Biochemistry and Tissue Biology, University of Campinas (S&o Paulo, Brazil), 2Institute of
Biotechnology, Federal University of Uberléandia (Minas Gerais, Brazil)

The fluoroquinolone ciprofloxacin (CIP) is a broad-spectrum antibiotic with activity against gram-positive and gram-
negative bacteria of clinical interest such as Pseudomonas aeruginosa, Enterococcus faecalis, Staphylococcus
aureus and Enterobacter aerogenes. Despite its low solubility, CIP inhibits the bacterial DNA gyrase, favoring
degradation and blocking DNA replication, transcription, and DNA repair. Lipid-based drug delivery systems (DDS)
such as nanostructured lipid carriers (NLC) have high upload capacity for lipophilic drugs such as CIP, and can be
used to improve their bioavailability, chemical stability, and therapeutic action. Natural products can bring additional
therapeutic properties if used as excipients of DDS. This study aimed to develop NLC composed of natural lipids with
encapsulated CIP and evaluate its antimicrobial activity in vitro. The formulation was prepared using the
emulsification-ultrasonication method, consisting of beeswax (7%), andiroba oil (3%), Pluronic F-68 (2.5%) and 3%
encapsulated CIP. The optimized formulation presented 5.1 £ 0.2 x 1013 particles/mL, average diameters between
259-316 nm, low size polydispersity (< 0.20), negative zeta potentials (|28,6 - 35,3| mV), high encapsulation efficiency
(94.6%) and shelf stability for 12 months of storage at 25 oC. In the antimicrobial susceptibility testing the diameters
of the inhibitory halo of 10 bacteria strains (S. aureus - S.A., BEC9393, and RIB 1- S. Epidermidis, P. aeruginosa -
31NM, PA 26, PA-ATCC 25619 and 76JF - E. coli ATCC 129214 and K. pneumoniae KP230) treated with increasing
concentrations of NLCCIP were compared to those of free CIP. The results showed that NLCCIP was effective
against the 10 strains, and that encapsulation improved by 30-45% the antimicrobial activity of CIP. These results
point out the potential use of NLC prepared with natural compounds — to join the intrinsic therapeutic properties of its
lipid excipients to that of the fluoroquinolone antibiotics — in the treatment of bacterial resistant strains.

Keywords: Ciprofloxacin, nanostructured lipid carriers, Drug delivery. Supported by: FAPESP ; CNPq/PIBITI; CAPES

CD.04 - Peptide-conjugated silver nanostars as anticancer agent

Itala Cristine Silva ', Miguel Peixoto de AlmeidaZ2, Eulalia Pereira2, Octavio Luiz Franco3#4%, Nuno Correia Santos’,
Sénia Gongalves Abreu’
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Bioquimicas, Pés-graduagao Ciéncias Gendmicas e Biotecnologia, Universidade Catdlica de Brasilia (DF, Brazil), “Programa de
Pés-Graduagdo em Patologia Molecular, Universidade de Brasilia (DF, Brazil), 5S-Inova Biotech, Pds-graduagéo em Biotecnologia,
Universidade Catdlica Dom Bosco (Campo Grande, MS, Brazil)

The challenge of bacterial resistance and the problems caused by the decreased efficacy of conventional antibiotics have
led to the search new therapeutic strategies. Antimicrobial peptides (AMPs) have been identified as promising alternatives
to the conventional molecules used nowadays against infection. Some of them have been shown to have dual activity,
both as antimicrobial and anticancer peptides. Nanoparticles have been used as improved drug delivery systems and as
diagnostic tools for the imaging of cancer cells. Silver nanoparticles (AgNPs) have high antibacterial activity, being a
promising solution to treat intracellular infections. In addition to the use of AgNPs as therapeutic agent, their use as carrier,
conjugating with molecules of biomedical importance, has been increasing in the last years. In the present work we
conjugated the AMP PaMAP 1.9 with star-shaped silver nanoparticles (AgNSs) to improve the peptide efficacy against
cancer cells. The peptide, AgNSs and conjugates were evaluated in terms of stability by the following methodologies:
Nanoparticle Tracking Analysis, Transmission electron microscopy, Ultraviolet-visible spectroscopy, and Dynamic light
scattering. Their anticancer activity was assayed through a XTT viability test. The biophysical characterization of the
peptide-conjugated nanoparticles showed consistent size and stability. AQNSs induced cell death in MCF-7 cancer cells,
at low concentrations, and the peptide itself exhibit cytotoxic activity on these cells. However, when combined with AgNSs,
there was an enhancement of the percentage of cell death, showing that the anticancer activity of the peptide is amplified.
The peptide and the nanoparticles were screened for cytotoxic effects in healthy cells as well. PaMAP1.9 has cytotoxic
effects on MCF10-A cells above the IC50 of cancer cells. Furthermore, the peptide-AgNSs conjugate displays lower
cytotoxicity to healthy cells in comparison with the peptide itself. Results indicate that PaMAP1.9 conjugated with AgNSs,
provide lower toxicity and improve their anticancer effect. Keywords: antimicrobial peptides, silver nanoparticles, drug delivery,
Supported by: Portuguese national funding agency for science, research and technology (FCT)
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CD.06 - Articaine-loaded NLC functionalized with copaiba oil: Improvement of anesthetic effect in zebrafish
and in murine inflammatory pain model
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Fabiola V. Carvalho', Talita Cesarim Mendonga', Juan Pablo Garcia-Lopez?, Carmen Gloria Feij6o3, Carlos
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2Department of Structural and Functional Biology, Institute of Biology, University of Campinas (S&o Paulo, Brazil),
3Department of Biological Sciences, Faculty of Life Sciences, Andres Bello University (Chile)

Articaine (ATC) is the second most used amino-amide local anesthetic in dentistry. Due a peculiarity in its structure
(an additional ester group), ATC can be used at higher doses, with lower systemic adverse effects that other
anesthetics. However, like other local anesthetics agents, ATC is not effective on inflamed tissues. Articaine was
encapsulated in nanostructured lipid carriers (NLC) prepared with copaiba oil (CO) as a functional excipient, to
enhance its anesthetic and anti-inflammatory properties over inflamed tissues. After development and
characterization, the NLC-CO-ATC formulation (particles size = 217.7 £ 0.8 nm, PDI = 0.174 £ 0.004, zeta potential
=-40.2 £ 1.1 mV and ATC loading efficiency = 78.4 + 0.1%) was tested regarding its anesthetic effectiveness using
two in vivo models (Zebrafish larvae and murine). In Zebrafish larvae (5 days post fertilization), the NLC-CO-ATC
formulation administered in the larvae medium was orally absorbed and promoted effects on the CVS (60% >
bradycardia) and CNS (100% higher response to touch) than free articaine. In rats, nociception was measured by
the electronic Von Frey test, using the carrageenan-induced inflammatory pain model and NLC-OC-ATC formulation
increased by 30% the anesthetic efficacy compared to free ATC. Furthermore, NLC-CO-ATC prolonged the
anesthetic effect until the end of the experiment (3 hours) while free ATC caused anesthesia for no more than 1 hour.
Thus, the results found show that the encapsulation of ATC in NLC-OC is a promising strategy for the treatment of
inflamed tissues, where the lower pH curbs the effectiveness of anesthetic agents. In addition, the formulation was
found efficient to control postoperative pain (carrageenan-induced inflammatory pain model), probably due to ATC
sustained release but also to the functionalization with CO, which is another advantage of this system.

Keywords: Articaine, NLC, inflammatory pain
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CD.07 - PROJECT: Study of neuroprotective potential of Amburana cearensis compounds in aminochrome
in vitro model of Parkinson's disease

Gabriel de Jesus Ferrolho 1, Victor Diégenes Amaral da Silva', Paulo R. Ribeiro de Jesus', Silvia L. Costa’
'Departamento de Bioquimica e Biofisica, Universidade Federal da Bahia (BA, Brasil)

Parkinson's Disease (PD) is a slowly progressing neurodegenerative disease with alarming epidemiological data, but
without a cure. Some neuroprotective compounds derived from plants from the flora of the Brazilian caatinga have
been prospected in order to inhibit dysfunctions and cell death in the pathogenesis of PD. Amburana Cearenses seed
extracts have shown promising results in in vitro studies, as a potent inhibitor of neuronal death induced by
glutamatergic excitotoxicity. In this sense, this work aims to study the potentially therapeutic effects of A. cearenses
seed extract obtained by extraction with dichloromethane (EDAC), and its isolated coumarin. PD in vitro model will
be induced by aminochrome. It is a molecule derived from the oxidation of dopamine and capable of inducing
molecular alterations characteristic of PD, such as lysosomal and mitochondrial dysfunction, therefore, it has been
used as an inducer in an experimental model of PD. Therefore, cell cultures of the PC12 lineage differentiated with
nerve growth factor (NGF) treated with aminochrome and/or EDAC or coumarin will be used. In this model, cell
viability will be evaluated by MTT, lysosomal acidification by staining with acridine orange and Lysosensor, as well
as the evaluation of mitochondrial membrane potential by staining with 5.5', 6.6" tetrachlorine iodide 1 ,1,3,3'
tetraethylbenzimidazolylcarbocyanine (JC-1) to investigate the association of aminochrome with lysosomal
dysfunction and altered mitochondrial function. Thus, this work may contribute to the characterization of the
neuroprotective effect of compounds from A. cearenses and will reveal potential pharmacological application of the
plant and its constituents in the treatment of the disease.

Keywords: Amburana cearenses, neurodegeneration, neuroprotection
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CD.08 - PROJECT: Evaluation of the antiproliferative and cytotoxic actions of Viridicatumtoxin A combined
with antitumor drugs in 2D and 3D cell culture models.

Emylli Areco Pereira !, Renata Trentin Perdomo’

Departamento de Biologia Molecular e Cultura Celular, Universidade Federal de Mato Grosso do Sul (Mato
Grosso do Sul , Brasil)

The viridicatumtoxins belong to a rare class of polyketide antibiotics of the tetracycline group produced by endophytic
fungi of various species within the Penicillium, Aspergillus and Paecilomyces family. These toxins have positive
functions in the pharmaceutical industry, acting as antibiotics. Furthermore, studies show their cytotoxicity in certain
cancer cells, demonstrating that their use as a chemotherapeutic against cancer is a promising perspective. The
objective of this proposal is to test the viridicatumtoxin A obtained from Penicillium, in human cancer cell lines
(prostate,PC-03; kidney, 786-0; colon,HT-29; MCF-7 breast and multidrug-resistant breast, MDA-MB-231) and a non-
neoplastic one (fibroblast,HFF1) to obtain the selectivity index, in culture model 2D and 3D, since the three-
dimensional model mimics the in vivo, where cells occupy the three dimensions of space, generating multicellular
spheroid structures that exhibit aspects very similar to those observed in tumors in living organisms. In the 2D model,
the antiproliferative activity in these strains will be evaluated, by staining with Sulforhodamine B, and then the strain
with the highest antiproliferative activity will be selected by GI5S0 concentration for evaluations in the 3D model
(spheroids) obtained by molds from a cell density of 1x106. These spheroids will be treated with viridicatumtoxin A
and evaluated for apoptotic effect using fluorescent dyes and by flow cytometry for annexin V concentration, activation
of caspase 3 and cell cycle arrest by 7AA-D. To estimate the oxidative stress action of the treatment, enzymatic and
non-enzymatic markers will be evaluated. At the end of the study it is expected that it will be possible to determine
the cytotoxic potential of the substance, as well as the selectivity index, cytostatic and cytocidal effect, and the
possible pathways of antiproliferative activity from apoptosis and oxidative stress generated.

Keywords: cytotoxicity, viridicatumtoxin A, 3D cell culture

CD.09 - Combining Elmann’s Colorimetric Assay and (STD)1H-NMR to Unravel Inhibitory Activity of a Ru(ll)
Polypyridyl Complex Towards human Acetylcholinesterase.

Marlon Augusto Profeta de Almeida 1, Flavio Kock', Tiago Venancio', Rose Carlos'

'Chemistry, Federal University of Sao Carlos (, Brazil)

Cholinergic hypothesis for Alzheimer’s disease (A.D.) implicates neurotransmitter acetylcholine (ACh) cleavage by
acetylcholinesterase (AChE) enzyme as the responsible event related to A.D symptoms. Anticholinergic drugs are
the only available FDA approved treatment for A.D, although with several side effects and poor memory enhancement
results. Ergo the search for acetylcholinesterase inhibitors remains important. Here, we report the inhibitory activity
of cis-[Ru(bpy)2(EtPy)2].2PF6 (bpy = 2,2’ bipyridine, EtPy = 4,2-ethylamino pyridine) against hAChE probed by
classic EImann assay and (STD)1H-NMR technique, that gives quantitative information about molecular orientation
and surface interaction based on magnetic saturation transfer by NOE effect from enzyme to complex, enabling the
fine tunning of the structure to enhance the results. Evaluate the cis-[Ru(bpy)2(EtPy)2].2PF6 inhibitory activity against
hAChE by Elmann’s assay and which ligand plays the key role in inhibition by (STD)1H-NMR. Reagents, solvents
and hAChE were purchased from Sigma-Aldrich and used without purification. Elmann’s assay was conducted in an
Agilent 8453 Uv-Vis spectrophotometer using a Helma two window quartz cuvette (3 mL 1 ¢cm length path) NMR
experiments were conducted in a Bruker Avance 600 MHz. Michaelis-Mentem evaluation of EImann’s assay indicates
that the complex strongly inhibits hAChE activity (inhibition constant Ki = 11,7 yM and IC50 = 39 yM) presenting a
competitive mechanism. (STD)1H-NMR indicates that the aminopyridyl ligand interacts strongly with the enzyme
surface (100% STD intensity) than bpy ligand (73%), probably due to structural resemblance between ethyl amino
group and choline molecule. The complex presents strong inhibitory activity against hAChE as demonstrated by
Elmann’s assay. (STD)1H-NMR shows that the amino pyridine ligand is in close interaction to the surface of the
enzyme, being most relevant to the result, which implies that structural changes in the other ligands may enhance
the inhibitory activity of this complex.

Keywords: Acethylcholinesterase, Enzyme inhibition, Ru(Il) complex
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CD.10 - Role of residual Sb(lll) in the therapeutic efficacy of topical meglumine antimoniate against
cutaneous leishmaniasis

Ana Carolina Borges de Oliveira !, Frédéric Jean Georges Frézard!, Virginia Mendes Russo Vallejos', Juliane
Sousa Lanza', Cynthia Demicheli 2, Henrique José Fabrino?

'Fisiologia e Biofisica e2Departamento de Quimica da Universidade Federal De Minas Gerais (MG, Brasil)

Leishmaniasis is a global health problem and, in Brazil, the pentavalent antimonial meglumine antimoniate (MA) has
been the drug of choice for the treatment of cutaneous leishmaniasis (CL) since 1943. This drug is used parenterally
and is believed to act as prodrug, being reduced from Sb(V) into Sb(lll) active form. Unfortunately, MA is highly toxic
and the WHO strongly recommends the development of new therapeutic strategy. In this context, we investigate a
topical formulation of MA for CL and the possibility of optimizing its efficacy through manipulation of the degree of
polymerization of MA and the residual Sb(lll) content. Three different forms of MA were used: synthetic MAs prepared
from either SbCI5 (MA-SbCI5) or KSb(OH)6 (MA-KSb(OH)6); and commercial MA (Glucantime®). As demonstrated
previously by our group, Glucantime® is more polymerized than the synthetic MAs and MA-SbCI5 exhibits the highest
level of Sb(lll) residue. These compounds were formulated as propylene glycol-containing hydrogels at 12%(w/v) Sb
concentration. These formulations were applied daily for 30 days at the tail base of BALB/c mice after infection with
Leishmania amazonensis. Control groups were treated topically with drug-free gel or remained non-treated. The
efficacy of topical treatments was compared to that of intraperitoneal treatment with Glucantime® (200 mg
Sb/kg/day). Treatment with the topical formulation of MA-SbCI5 promoted significant reductions in the lesion size and
parasite load in comparison to controls, to a similar level as the parenteral treatment. On the other hand, Glucantime®
or MA-KSb(OH)6 did not show significant efficacy. This study strongly supports the role of residual Sb(lll) in the
therapeutic efficacy of topical MA against CL. MA-SbCI5 also emerges as a promising chemical form of MA for the
topical treatment of CL.

Keywords: antimony, topical formulation, speciation
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CD.11 - Hot spots identification and molecular fragment screening as innovative approaches to
development Leishmania major diidroorotate dehydrogenase inhibitors

Thamires Quadros Froes', Marcelo Castilho?, Flavio Emery!, Maria Cristina Nonato'

Biomolecules Science, School of Pharmaceutical Sciences of Ribeirdo Preto (S&o Paulo, Brazil),

2| ABIMM/LACRIMA, School of Pharmacy (Bahia, Brazil)

Although more than 1 billion people are at risk by neglected tropical diseases (NTD) and 35,000 deaths/day are due
to such ailments worldwide, the R&D investment from both private and public sectors to fight NTD is disproportionally
small. Among NTDs, cutaneous leishmaniasis (CL) is spread over 85 countries and causes up to 119,600 deaths,
per year, in Brazil. The available drugs display high toxicity and low efficacy, highlighting the need for novel
therapeutic alternatives to fight CL. In order to accomplish this goal, dihydroorotate dehydrogenase (DHODH), a key
enzyme from the de novo pyrimidine biosynthetic pathway, has been exploited. In contrast to previous studies that
target DHODH active site (orotate-BS), this work focus on a putative druggable pockets, identified with FTmap server
(https://ftmap.bu.edu/). Aiming at identifying compounds that bind outside orotate-BS, the following screening
strategy was designed: Fragments that shift DHODH Tm (melting temperature) in Thermofluor assays (DTm = 1.0
°C), but not in ThermoFMN were considered as promising compounds, since FMN binding site is close to orotate-
BS. Thermal stabilization in ThermoFMN assays is highly correlated to competitive inhibitors, which bind to orotate-
BS, whereas Thermofluor assay accounts for interactions to any hydrophobic surface that is exposed upon protein
denaturation. Accordingly, compounds that are inactive in ThermoFMN, but active in Thermofluor might behave as
non-competitive LmDHODH. Accordingly, a series 76 compounds had its effect over DHODH thermal stability
investigated at a single concentration (0.5 mM). This strategy led to the identification of 15 hits. Currently, the
concentration-response behavior of these compounds is being investigated by Microscale Thermophoresis to exclude
false-positives and proceed with kinetic assays that support the non-competitive mechanism of action for those
compounds.

Keywords: Dihydroorotate dehydrogenase, Fragment screening, Leishmania major
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CD.13 - Production of metallic nanoparticles-polymeric hydrogels hybrid systems for tooth whitening
applications

Vinicius lkezu Saito *; Machado, I. P.2, Vigato, A.A.%, Lima, R.3, de Araujo, D.R.

1CCNH - Human and Natural Sciences Center, Federal University of ABC (SP, Brazil), ZFundamental Chemistry,
University of S&o Paulo (SP, Brazil), 3Biotechnology, University of Sorocaba (SP, Brazil)

The search for white teeth in aesthetic character by the world population pushed scientists to search for new
technologies targeting at better whitening-process performances, allied to minimizing possible side effects such as
teeth sensitivity and enamel wear. In this sense, new technologies have been developed associating different types
of systems such as combining metallic nanoparticles and micellar hydrogels. This study aimed at the preparation and
physico-chemical characterization of hybrid systems composed of metallic oxide nanoparticles and their further
dispersion in thermosensitive hydrogels for tooth whitening purposes. Titanium nanoparticles (titanium oxide II, IV
and isopropoxide, 5 mM) were prepared and dispersed into poloxamer 407-P407/10 or 90 kDa hydropxypropyl
methylcellulose-HPMC (20/0.5 % m/v). Sol-gel transition temperatures (Tsol-gel) were determined by rheological
analysis, with values from ~18.8 to 24.9 °C, according to titanium isopropoxide structures incorporation into 10 kDa
HPMC-P407 hydrogels. Elastic (G’) and viscous (G”) modulii relationships were from 30 to 10-times for all systems.
Ti-isopropoxide incorporation showed an influence on hydrogels structural organization considering the presence of
P407 isolated or in association with 10 or 90 KDa HPMC. Scanning Electron Microscopy revealed an amorphous
character with rough and porous surfaces for all formulations. FTIR analysis showed asymmetric and symmetric CH2
stretching (2922 and 2860 cm-1, respectively) and C=0 stretching vibrations (1100 cm-1) suggesting an interaction
between Ti nanoparticles and P407. The results revealed that all Ti nanoparticles were incorporated into PL-HPMC
hydrogels and their differential influence on systems structural organization according to HPMC molecular weight,
maintaining the hydrogels bioadhesive properties looking forward tooth whitening applications.

Keywords: Hydrogels, Metallic nanoparticles, Tooth whitening
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CD.14 - A new arylsulfanyl-benzo-2,1,3- thiadiazoles derivative has anti-amnesic effect on behavioral in
mice

Karline da Costa Rodrigues', Fronza, M.G. Savegnago L.% Santos, B.F.3; Domingues, N.L.C.3; Wilhelm, E.A.*;
Luchese, C.!

'Centro de Ciéncias Quimicas, Farmacéuticas e de alimentos e 2Centro de Desenvolvimento Tecnoldgico,
Universidade Federal de Pelotas (RS, Brasil), 3Catalise Organica e Biocatélise, Universidade Federal de Grande
Dourados (MS, brasil)

Dementia is one the major complications involved memory loss, characterized by cognitive decline and it is commonly
associated with behavioral disturbance in Alzheimer's disease. Available treatments are based on symptom
reduction, but they not stop the progression of cognitive disorder. This way, the search for new treatments is of great
value. Faced with this, our research group showed recently the ability to inhibit in vitro acetylcholinesterase (AChE)
activity in the cerebral cortices of mice by an arylsulfanyl-benzo-2,1,3-thiadiazoles derivative, 5-((4-
methoxyphenyl)thio)benzo[c][1,2,5]thiadiazole (MTDZ). In this context, the aim of the present study was to
investigate the binding affinity of MTDZ with AChE and effect anti-amnesic of compound in a scopolamine (SCO)-
induced model in mice. The binding affinity of MTDZ with AChE was investigated by molecular docking analyses. For
experimental model, male Swiss mice were treated with MTDZ (10mg/kg, intragastrically (i.g.)) or canola oil (10ml/kg,
i.g.) and induced, thirty minutes after, with injection of SCO (0.4 mg/kg, intraperitoneally (i.p.)) or saline (0.9%, 5
ml/kg, i.p.). On days 6 and 7, mice were submitted to object recognition and location, and on day 8 were submitted
to Y-maze task. We verified that MTDZ interacts with residues of the AChE active site, similar to donepezil. SCO
caused amnesia in mice by reducing the exploratory preference for new object and for new location of object, as well
as, by reducing the spontaneous alternation behavior. MTDZ treatment attenuated the behavioral changes caused
by SCO, with actions similar to donepezil. In conclusion, MTDZ presented dual inhibition activity of AChE, presenting
anticholinesterasic action and it ameliorated the SCO-induced behavioral changes in learning- and memory-impaired
mice. Keywords: dementia, amnesia, thiadiazoles
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CD.15 - Outcomes of Se-DMC therapy for inflammatory response, nociception and oxidative stress in a
mono-arthritis model in mice

Caren Aline Ramson da Fonseca *, Paola dos Santos Soares?!, Angélica Schiavom dos Reis’, Ketlyn Pereira da
Motta', Briana Barros Lemos?, William Borges Domingues?, Eduardo Bierhals Blodorn2, Daniela Rodrigues Araujo?,
Angelita Manke Barcellos?, Gelson Perin3, Mauro Pereira Soares*, Vinicius Farias Campos?, Cristiane Luchese?,
Ethel Antunes Wilhelm'
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3Programa de Pds-Graduagao em Quimica, Universidade Federal de Pelotas (Rio Grande do Sul, Brazil),
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Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by inflammation of the synovial membrane,
causing damage and destruction of the cartilage and bone tissue that form the joints. It is estimated that 1% of the
world population is affected by RA. Pain is the most prevalent and debilitating symptom reported by RA patients and
it is associated with inflammation of the peripheral joints. There is currently no cure for RA and its treatment aims to
reduce pain and inflammation and improve the patients' quality of life. Despite major advances, not all patients
achieve disease remission, and there is still an unmet need for new therapeutic approaches. Thus, the objective of
the present study was to investigate the therapeutic potential Se-[(2,2-dimethyl-1,3-dioxolan-4-yl) methyl] 4-
chlorobenzoselenolate (Se-DMC) on mono-arthritis model induced by complete Freund’s adjuvant (CFA). The effect
of Se-DMC and Meloxicam (5 mg/kg, oral route), both administered to animals daily for 14 days, on mechanical
sensitivity (Von Frey test), inflammation (expression of tumor necrosis factor-alpha (TNF-a) and nuclear factor-«kB
(NF-kB) and paw histology) and oxidative stress (reactive species (RS) levels, non-protein thiol (NPSH) content and
superoxide dismutase (SOD) activity) was evaluated in male Swiss mice exposed to intraplantar injection CFA (0.1
ml, 10 mg/ml). Se-DMC reduced the paw withdrawal threshold and mRNA relative expression levels of TNF-a and
NF-kB induced by CFA. Paw histopathological results revealed the antiedematogenic potential of the compound,
evidenced by the smaller amount of dilated lymphatic vessels when compared with the CFA group. In addition, Se-
DMC reduced the RS levels and restored the SOD activity in paw of CFA mice. No alteration in the NPSH content
was observed after treatments. Our results demonstrated that Se-DMC reduced inflammatory and nociceptive
responses and exerts antioxidant actions, representing a new therapeutic approach for the treatment of the RA.
Keywords: arthritis, hyperalgesia, inflammation
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CD.16 - Potential Biomarkers with Quercetin and Lanthanides
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fundamental, Universidade Federal de Pernambuco (Brazil), 3Dep de Fisica, Universidade de Sao Paulo (Brazil)

Flavonoids are ubiquitous plant compounds with great capacity as metal chelators and scavengers of free radicals.
Some flavonoids such as myricetin have been shown to express antimicrobial activity by curbing the development of
biofilms without killing bacteria. However, the molecular basis of the antimicrobial activity of this class of compounds
is poorly known. The development of molecular probes to study the antimicrobial mechanism of flavonoids can
provide useful insights into the action of these compounds. In this study, we have investigated the potential of
quercetin and lanthanides ions ( Eu3*, Nd 3 ) to coordinate to produce luminescent complexes. The flavonoid
quercetin is a more affordable chemical variant of myricetin, and for this reason, has been chosen as a preliminary
model. The synthesis of quercetin was obtained via hydrolysis of rutin in the presence of HCI. Subsequently, we have
deprotonated the hydroxyl groups using NaOH, which was subsequently complexed with the Eu 3* and Nd 3* ions.
The preliminary characterization of these complexes showed, via fluorescence spectrometry, luminescence
intensification capacity of these complexes upon variations of the chemical environment. This observation points to
the potential use of these complexes as biological markers that can respond to changes in the chemical environment
in the cell, such as seen in the penetration in the cell membrane.

Keywords: Lanthanides, Markers, Quercetin. Supported by: FACEPE, CNPq and CAPES.
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CD.17 - Aging aggravates acute oxaliplatin-induced peripheral neuropathy in mice through the increase of
the oxidative stress and modulation of Na+, K+ - ATPase: Beneficial effects of 7-chloro-4-(phenylselanyl)
quinoline

Julia da Silva Chaves 1, Angélica Schiavon dos Reis?, Carolina Cristovdo Martins?, Henrique Peres da Mota?,
Manoela do Sacramento?, Diego da Silva Alves3, Cristiane Luchese?, Ethel Antunes Wilhelm?
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Cancer is considered a major public health problem and its incidence increases with age. Chemotherapy remains
one of the primary treatment approaches for patients with cancer. Despite the advancement in cancer treatment,
several chemotherapeutic drugs, as oxaliplatin (OXA), promote peripheral neuropathy. Almost 90% of patients
develop acute neuropathic pain immediately after OXA treatment. 7-Chloro-4-(phenylselanyl) quinoline (4-PSQ) is
an organoselenium compound with potential antioxidant, anti-inflammatory, and neuroprotective actions. Thus, this
study aimed to investigate the impact of aging on acute OXA-induced peripheral neuropathy in Swiss mice and the
effect of 4-PSQ as a pharmacological strategy. Mice were divided into six groups: young; young+OXA;
young+OXA+4-PSQ; old; old+OXA; old+OXA+4-PSQ. Male aged (20 months) and young (2 months) mice were
intraperitoneally treated with OXA (10 mg kg-') or vehicle on days 0 and 2 of the experimental protocol. On day 2,
half an hour after OXA administration, mice received 4-PSQ (1 mg kg-') or vehicle, by the intragastric route. The
acetone drop test and the Von Frey test were performed 0.5 h after the 4-PSQ-treatment to access the OXA-induced
thermal and mechanical sensitivities. Posteriorly, animals were euthanized and the sciatic nerve, spinal cord, and
cerebral structures were collected to further assays. The reactive species (RS) and nitrate and nitrite (NOXx) levels
and their influence on Na*, K*-ATPase activity were also analyzed. It was observed that 4-PSQ reversed
hypersensitivity induced by OXA and aging. 4-PSQ reduced the RS and NOx levels increased by OXA exposure in
both ages. Na*, K*-ATPase activity was inhibited by aging and OXA. However, 4-PSQ reversed the inhibition of Na*,
K*-ATPase activity OXA-induced, but not caused by aging. 4-PSQ might be a good prototype for the development of
a more effective drug for the treatment of OXA-induced acute peripheral neuropathy.

Keywords: aging, Na+, K+ - ATPase, oxaliplatin
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CD.18 - Literature review of the therapeutic utility of Campomanesia ssp species focusing on the study of
Campomanesia adamantium
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'Bioquimica e Biotecnologia, Universidade Federal de Mato Grosso do Sul (MS, Brasil), 2Pesquisa clinica,
Fundagéo Oswaldo Cruz (Rio de Janeiro, Brasil)

The Campomanesia adamantinum, popularly known as guavira, guabiroba or gabiroba-do-mato, is recognized as
the symbol fruit of the state of Mato Grosso do Sul because it is a native plant with wide distribution of popular use
as food and treatment, and its activities are attributed mainly by its phenolic components, flavonoids, chalcones,
carotenoids and vitamins. The present work aims to perform a bibliographic survey in databases about biological
activities related to species of the genus Campomanesia. The searches were made in the MEDLINE (PubMed)
platform, with no lower period limit and no language restriction. The descriptors used in the data collection were
Campomanesia; Myrtaceae; pharmacology. The search strategy used was Campomanesia and Myrtaceae and
pharmacology. Forty-five articles were found, and 33 articles related to the theme were selected. The species C.
xanthocarpa and C. adamantium were the most studied, with 17 and 7 studies. Other species cited were C.
guazumifolia, C. reitziana, C. velutina, C. pubescens and C. phaea. Regarding the part of the plant used, 20 (60.6%)
used leaves, 11 (33.3%) used fruits, used roots and used seeds. The species C. xanthocarpa and C. adamantium
showed antioxidant, antilipemic and anti-inflammatory effects. C. xanthocarpa also showed trypanocidal,
antiglycemic, antiplatelet and hepatoprotective activity and C. adamantium showed immunomodulatory and
antidepressant activity. The other species showed anti-inflammatory, antioxidant and antinociceptive activities. And
the leaf extracts of Campomanesia species presented pharmacological potential to be studied. Thus, it is concluded
that the Campomanesia species have pharmacological potential to be studied.

Keywords: Campomanesia, Campomanesia adamantium, pharmacology
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CD.19 - Acute toxicity assays of nanoencapsulated and free Colchicine in Drosophila melanogaster:
Proposal for the repositioning of drugs for the treatment of Covid-19
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Pampa (Brazil), 2Laboratério de Farmacologia, Universidade Federal do Pampa (Brazil)

Much research has been conducted to develop possible treatments for Covid-19 and the repositioning of existing
drugs is an opportune option. Colchicine is a promising drug to minimize the inflammatory conditions so characteristic
of this disease, its administration through nanoencapsulated formulations may be able to optimize therapy and reduce
its adverse effects. Therefore, the aim of our work is to evaluate the acute toxicity of nanoencapsulated (NCOL) and
free (COL) colchicine in an alternative animal model such as Drosophila melanogaster. The flies were divided into 5
groups of different concentrations: Control, 0.001 mg/mL, 0.0025 mg/mL, 0.005 mg/mL and 0.010 mg/mL of NCOL
and COL exposed for 48 hours. Afterwards, the survival rate, locomotor performance (open field test and negative
geotaxis) and biochemical analyses (reactive species (RS) and thiobarbituric acid reactive substances (TBARS))
were analyzed. We obtained as results that both the NCOL and COL formulations did not affect the fly survival rate
compared to the control group. Locomotor performance in the open field did not differ statistically for NCOL, but
concentrations of 0.0025 and 0.010 mg/mL (COL) had reduced crossings compared to 0.001 mg/mL (COL). In the
negative geotaxis test, there were no significant differences. COL showed an increase in RS levels at concentrations
of 0.0025 and 0.005 mg/mL and TBARS levels were elevated in the 0.0025 mg/mL and 0.005 mg/mL groups. In
NCOL, no statistical differences were found in RS, however TBARS were elevated by 0.001 mg/mL in relation to the
control. It is concluded that acute exposure to COL induced oxidative damage, however the tested concentrations of
NCOL proved to be safe and with low toxicity, so further analysis is needed to target it for therapeutic purposes
against Covid-19.

Keywords: Nanoencapsulation, Repositioning, Toxicity
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candidates for the treatment of type 2 Diabetes mellitus

Michelle Cristiane Melo Reis Martins': Pantaledo, S.Q.", Honorio, K.M.1.2

1CCNH, Universidade Federal do ABC (Sao Paulo, Brasil), 2EACH, Universidade de S&o Paulo (S&o Paulo, Brasil)

Type |l Diabetes mellitus is a metabolic disorder that involves a failure of insulin secretion by the pancreas and/or of
action of insulin in target tissues. In 2019, the number of people with diabetes in the world reached the mark of 463
million and it is estimated that in 2045 we will have 700 million cases. It is known that a metabolic pathway involved
in the control of diabetes is the inhibition of dipeptidyl peptidase-1V (DPP-1V), which regulates the degradation of
GLP-1 (glucagon-like peptide-1) and GIP (gastric inhibitory peptide), which are responsible for maintaining the insulin
levels and reducing the blood glucose levels. In this study, we employed molecular modeling strategies in a set of
inhibitor compounds to understand the main molecular characteristics related to the biological activity of these ligands
at the DPP-IV enzyme. For this study, a set containing 45 compounds was selected for all analyses. CoMFA
(Comparative Molecular Field Analysis) method was used to understand the relationships between molecular
features (electrostatic and steric) of the compounds and their biological data. The possible interactions that the set
of DPP-IV inhibitors can perform at the active site of the DPP-IV enzyme were analyzed using the molecular docking
method, implemented in the GOLD program. The models obtained from CoMFA presented significant values of
internal (r2 = 0.988 e g2 LOO = 0.768) and external (r2pred = 0.986 and r2 m= 0.970) validations. Important
interactions between the studied compounds and active site’s residues, such as Glu205, Tyr666, Arg125, Ser630,
Phe357 and Tyr662, were also identified. Therefore, from the results obtained in this study, it is possible to propose
molecular modifications in the structure of the DPP-IV inhibitors to improve their potential to treat type 2 diabetes.
Keywords: Diabetes, DPP-IV, molecular modeling. Supported by: FAPESP, CNPQ e CAPES
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CD.21 - Virtual screening and in vitro assays of ligands with activity against dipeptidyl peptidase-4 (DPP-4)
enzyme

Simone Queiroz Pantaledo !, Eric Allison Philot?, Heberth de Paula?, Mirela Inés de Sairre', Angelica Nakagawa
Lima#, Raquel Alves dos Santos®, Ana Ligia Scott?, Kathia Maria Honorio'6

1Center for Sciences Natural and Human, 2Center for Mathematics, Computing and Cognition, “Center for
Engineering, Modeling and Applied Social Sciences, Federal University of ABC (Brazil), *Center for Exact, Natural
and Health Sciences, Federal University of Espirito Santo (Brazil), SLaboratory of Genetics and Molecular Biology,
University of Franca (S&o Paulo, Brazil), 8School of Arts, Sciences and Humanities, University of Sao Paulo (
Brazil)

Diabetes is a metabolic disorder with hyperglycemia and vascular complications due to non-production of insulin or
inappropriate use of insulin by the body. One of the treatment strategies is the inhibition of dipeptidyl peptidase-4
(DPP-4). Conduct virtual screening studies to search new bioactive inhibitors for the DPP-4 enzyme. This study
involves a virtual screening with the AutoDock Vina software, in the crystallographic structure of DPP-4 (PDB 4AS5S),
using the "Diversity Set II" database available in the ZINC database. The applied filters were affinity energy, ligand
efficiency, positioning at the three DPP-4 binding sites, molecular interactions and pharmacokinetic properties
(ADME-Tox). The conformations of the ligands obtained from AutoDock Vina were analyzed using a consensus
obtained by using two other algorithms (AutoDock and GOLD). For the biological assay, the "DPPIV-Glo™ protease
assay" was used. The cytotoxicity test was performed using the following cells: MCF-10A, MCF-7, HeLa, A549 and
GMO07492A. The ZINC 1572309 molecule established m-stacking, -1, T-stacking and cation-Tr interactions with
important residues, such as Tyr547, Tyr662 and Tyr666; salt bridge with Arg125 and His740 and hydrogen bonding
with Ser630. The results of the ADME-Tox prediction for the ZINC 1572309 molecule were compared with the drug
sitagliptin. The ZINC 1572309 molecule presented TPSA outside the classification, representing limitations regarding
the parameters of lipophilicity and polarity. The assessment of oral bioavailability confirmed the need for molecular
modifications. The toxicity prediction of the mutagenic effects (AMES test) showed that both molecules are not toxic.
Although the ZINC 1572309 molecule presents an available and accessible synthesis, the results of the ADME-Tox
showed the need for structural changes. From in silico and in vitro studies, a molecule was promising as DPP-4
inhibitor that can structurally be optimized to achieve the suitable pharmacodynamic and pharmacokinetic profiles.
Keywords: Diabetes, DPP-4, Drug discovery

CD.22 - PROJECT - Analysis of The Effect of Flavonoid Rutin on Modulation of Glial Response and
Neuroprotection In Amiotrophic Lateral Sclerosis Study Models

Lucas Matheus Gongalves de Oliveira !, Rodrigo Barreto Carreira!, Flavia Santos Sanches!, Irld Santos Lima’,
Ravena Pereira do Nascimento®, Silva Lima Costa', Victor Diégenes Amaral da Silva'

1Laboratério de Neuroquimica e Biologia Celular, Universidade Federal da Bahia (Bahia, Brasil)

Amyotrophic Lateral Sclerosis (ALS) is classified as a disease characterized by the degeneration of motor neurons
and consequent loss of motor function. Among molecular and cellular alteration in ALS, mutation in SOD1 and gliosis
seems to play a key role in the pathogenesis. It is shown that neuroinflammation associated with microglia and
astrocytic reaction to SOD1 aggregates contribute to the motor neuron loss. In this bias, bioprospection of compounds
with potential to modulate glial cells response is a strategy for drug discovery for ALS. Studies developed by the
Laboratory of Neurochemistry and Cell Biology (LabNg) research group have already demonstrated that rutin has a
regulatory effect on the activation of microglia and astrocytes, regulating tumor necrosis factors (TNF) and nitric oxide
(NO) in cortical primary glial culture or microglia culture from rats. Therefore, our objective in this project is to evaluate
if rutin have the potential to modulate glial cell function involved in ALS pathogenesis, preventing neuronal
degeneration. The aim of this project is to evaluate the protective effect of rutin and modulation of glial response in
ALS study model. In vitro studies will be performed in cortical primary culture of microglia from mutant SOD1G93A
rats. To access the effects of rutin on glial activation and neuroinflammation, immunocytochemistry and
westernblotting will be performed for GFAP, GS, IBA-1 and OX42, and qPCR will be performed for IL1b, IL6, TNF,
IL10, TGFB1, ARG1. Additionally, in in vivo studies, neurodegeneration and glial activity will be evaluate using
immunohistochemistry for GFAP, S100b, IBA-1, ChAT, CD206 and CD68 in spinal cord and nucleus hypoglassus of
mutant SOD1G93A rats. This project is a collaborative work with Dr. Luis Barbeito from Pasteur Institut in Montevideo.
We hope that the results obtained will contribute to the development of new therapeutic interventions for ALS.
Keywords: Flavonoids, Aminotrophic Lateral Sclerosis, neuroinflammation
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CD.23 - Characterization of sub products from forced degradation of the antibiotic Cephalexin
Louise Eloa Araujo Souza', Lourenco, C.'; Miranda, A."; Silva, E.R.!
'Biofisica , Universidade Federal De S&o Paulo (Sao Paulo, Brasil)

Cephalexin is a first generation & B-lactam antibiotic, largely used in the treatment of diseases caused by gram-
positive bacteria such as those appearing in urinary and respiratory infections, being classified as an essencial
medicine by the World Health Organisation (WHO). Guidelines for degradation studies of medicines have been
stablished by the International Council for Harmonisation of Technical Requirements for Pharmaceuticals for Human
Use (ICH) to verify how changes on environmental physicochemical conditions influence the quality of pharmaceutical
compounds. Through degradation analyses, it is possible to verify the intrinsic stability of the molecule under stressing
conditions, and simulate conditions of incorrect storage. to identify byproducts from degradation of cephalexin under
stressing conditions, and to investigate the antibiotic behavior of these byproducts against bacterial strains.
Cephalexin solutions at 2 mg/ml were submitted to heating at 60 °C for 7 days or to UV irradiation to doses of 1.2
million lux-hours. The degraded solutions were studied by liquid chromatography, mass spectroscopy (MS) and
nuclear magnetic resonance (NMR) spectroscopies to identify sub products. In vitro assays using E. coli, E. cloacae
and B. subtilis as bacteria models have been performed to assess how minimum inhibitory concentrations and growth
rates of colonies are affected by degradation of the antibiotics. Our data show that Cephalexin is highly susceptible
to degradation under oxidizing and photolytic stress (> 1.2 million lux hours, UV and visible range). Acid and basic
conditions appear to promote degradation to a lower extent, whereas very little formation of subproducts is observed
in samples submitted to thermal stress (up to 60°C for 7 seven days) and exposure to metal ions. The main sub
products generated from cephalexin degradation were cephalosoporanic acid, 7-ACA, and dimers. These species do
not retain the antibiotic capacity of cephalexin.

Keywords: antibiotics, degradation, analytical chemistry

CD.24 - Expression and characterization of scFv antibodies against human tissue kallikrein 7
Rafael Cerioni Tognato!, Luciano Puzer
Centro de Ciéncias Naturais e Humanas, Universidade Federal do ABC (S&o Paulo, Brasil)

Human tissue kallikrein 7 (hKLK?7) is a serine protease associated with skin desquamation. The alteration in its activity
is associated with several skin pathologies such as Netherton Syndrome, where high activity of hKLK7 leads to a
severe desquamation process. Through phage display, three antibodies were selected against hKLK7 and aimed to
be expressed as a single-chain fragment (scFv) in E. coli. Although numerous challenges of expressing scFv
antibodies in E. coli lineages are known, such as aggregation in inclusion bodies, misfolding and existence of rare
codons in prokaryotic organisms, this research purposes a study of the three scFv selected sequences, leading to a
comparative expression experiments of them in different E. coli strains (BL21(DE3), Origami 2 and Roseta (DE3)),
aiming to optimize recombinant scFv expression with different expression conditions (culture volume, concentration
of IPTG and temperature). Bacteria were transformed and verified by PCR. Bacteria were inoculated in 10 ml flasks
filled with LB medium. When ODgoo reached 0.5, each flask was induced with different concentrations of IPTG (0.05
MM, 0.1 uM, 0.2 uM, 0.5 uM, 0.75 uM, 1 mM) at 30°C. After 2, 4 and 24 hours of induction, 1 ml of each culture was
removed and harvested and pellets were loaded on 12% SDS-PAGE and analyzed by Western blotting. Positive
results were then repeated in 100 ml of culture for antibody purification. There were none expressed scFv in
BL21(DE3) and Origami 2 cultures. Low IPTG concentration (50 uM) at 30°C in Rosetta 2(DE3) leaded to a great
amount of recombinant protein. When repeated in 100 ml, most of the expressed scFv were in inclusion bodies,
needing to be extracted with urea and refolded. Refolding leaded to a partial loss of scFv activity. The partial loss of
scFv activity due to refolding is yet a challenge to be studied in this research.

Keywords: kallikrein, phage display, scFv

Supported by: FAPESP (2019/11045-1)
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CD.25 - Lidocaine- and synthetic curcuminoid-activated organogels towards dual drug-carrier formulations
for topical applications

Aryane Alves Vigato !, lan Pompermayer Machado?, Mirela Inés de Sairre', Daniele Ribeiro de Araujo?

Center for Natural and Human Sciences, Federal University of ABC (S&o Paulo, Brasil), 2Institute of Chemistry,
University of S&o Paulo (S&o Paulo, Brasil)

Organogels (ORGs) are semi-solid systems, widely investigated for pharmaceutical and cosmetic applications. This
work proposes the development of a dual drug-release system, considering the application of synthetic curcuminoid
derivatives (CURs) and lidocaine (LDC) to treat topical inflammatory lesions. ORGs were prepared associating an
aqueous phase (AP) of Pluronic F127-(30% wi/v) and LDC hydrochloride (25 mg/mL) with 2 mL isopropyl myristate
(IPM) with lecithin (LEC) 2% as organic phase (OP) , adding the CURs (1 mg/mL). The OP:AP ratio was 1:4 viv.
Physico-chemical characterization was performed by rheology, differential scanning calorimetry, and scanning
electron microscopy. In addition, in vitro permeation assays were also performed by using vertical Franz-type diffusion
cells and artificial skin-model (Strat-M®). Results revealed that the LEC-LDC-CURs incorporation into ORGs
increased viscosity and elastic/viscous moduli (G'/G”) ratio, favoring the ORGs structural organization. In vitro
permeation assays through skin-model showed that LDC permeation flux was enhanced by the LEC/CURs (19,42 +
1,47 pg-cm-2-h-1) when compared to formulations without LEC/CURs (14,64 £ 1,07 pg-cm-2-h-1). The LDC
permeation coefficient was also observed to enhance, from 1,22 + 0,02 (without additives) to 1,62 + 0,03 cm-h-1
(with additives) after 48h. Moreover, latency time was also increased, i.e., LDC-release starts after longer times in
formulations containing the LEC/CURs additives. Porcine ear skin epidermis (EP) were analyzed by Infrared
Spectroscopy (FTIR), where the C-H symmetric and asymmetric stretching bands and the splitting of the CH2
scissors band were studied in detail. The lipids from matrix into the stratum corneum were observed to have an
orthorhombic structure, which tends to disorganize after 4 and 24 hours after treatment with formulations.
Perspectives include Optical Coherence Tomography studies to concept the interaction between the ORGs and the
stratum corneum lipidic matrix. In summary, results pointed ORGs as promising formulations for skin-delivery with
potential pharmacological application in topical lesions. Keywords: Organogels, drug-release, skin. Supported by:
FAPESP (2019/14773-8, 2019/20303-4), CNPq, CAPES

CD.26 - Structure-based virtual screening identifies Novobiocin, Montelukast and Cinnarizine as TRPV1
modulators with anticonvulsant activity in-vivo.

Manuel A. Llanos', Nicolas Enrique2, Maria Laura Sbaraglini!, Federico Garofalo!, Alan Talevi', Luciana Gavernet!,
Pedro Martin 2

Department of Biological Sciences, Faculty of Exact Sciences, UNLP, Laboratory of Bioactive Research and
Development (Buenos Aires, Argentina), 2CONICET— UNLP, Instituto de Estudios Inmunolégicos y Fisiopatolégicos
(Buenos Aires, Argentina)

Transient Receptor Potential Vanilloid 1 (TRPV1) is a nonselective cation channel modulated by endogenous and
exogenous ligands, pH, temperature, and voltage. In the last few years, it has been proposed as a promising target
to develop novel anticonvulsant compounds. However, thermoregulatory effects associated with channel inhibition
have hindered the way towards TRPV1 antagonists becoming marketed drugs. We conducted a structure-based
virtual screening (VS) campaign to repurpose TRPV1 inhibitors among approved drugs, which are known to be safe
and thermally-neutral. Initially, three homology models of the hTRPV1 were constructed and refined with Rosetta,
representing biologically relevant states of the channel: unliganded, open agonist-bound, and closed antagonist-
bound. Then, several docking conditions were evaluated to find the best docking model, in terms of pose and score
accuracy, able to identify compounds interacting with the capsaicin binding site. Top scoring hits were evaluated in
vitro using the patch-clamp technique and, in vivo on the maximal electroshock seizure (MES), the 6 Hz psychomotor
(6 Hz) and pentylenetetrazole (PTZ) mice tests. Among top scoring hits from the VS campaign, Novobiocin,
Montelukast, and Cinnarizine were selected for biological testing. The interaction between the selected compounds
and the TRPV1 channel heterologously expressed in HEK293 cells was evaluated by their ability to reduce currents
induced by 250 nM capsaicin using the patch-clamp technique. All tested compounds showed inhibitory effects on
capsaicin-induced TRPV1 currents measured at -100 mV (% inhibition: 60£7 (n=10), 6248 (n=8) and 406 (n=6) for
0,1 uM Novobiocin, 0,1 uM Montelukast and 1 uM Cinnarizine, respectively). Finally, their in vivo anticonvulsant
profile was completed, showing promising anticonvulsant activity mainly against maximal electroshock seizure test.
Our results further support the modulation of TRPV1 channels as a promising strategy to develop novel antiepileptic
drugs. Keywords: docking, epilepsy, TRPV1. Supported by: PICT 2016-0165 (ANPCyT), Argentina
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CD.27 - Development of nanoparticle-based DNA vaccine against SARS-Cov-2.

Lays Cordeiro Guimaraes ', Pedro A.Carvalho Costa?, Heloisa Athaydes Seabra Ferreira’, Anderson kenedy
santos', Pedro Henrique Dias Moura Prazeres?, Walison Nunes da Silva?, Virginia Mendes Russo Vallejos 1,
Alexander Birbrair?, Silvia Guatimosim®, Frederic Jean Georges Frezard!, Pedro Pires Goulart Guimaraes'

Dep of Physiology and Biophysics, 2Dep of General Pathology, Universidade Federal de Minas Gerais (MG, Brasil)

A safe and effective vaccine with long-term protection against SARS-CoV-2 and variants is an urgent global health
priority. Nucleic acid vaccines have emerged as a promising alternative to conventional vaccine approaches. Here,
we developed a platform of nanoparticle-based DNA to provide safe and effective delivery of DNA to directly induce
antigen presenting cells (APCs) to express antigens implicated in immune recognition of SARS-CoV-2. Therefore,
our objective is to develop a nanoparticle-based DNA vaccine for potently neutralizing responses against SARS-
CoV-2. Lipid nanoparticles (LNPs) were formulated via rapid microfluidic mixing and characterized with regard to
size, zeta potential, pKa and encapsulation efficiency. To assess the immunogenicity and protection against SARS-
CoV-2, BALB/c mice were immunized intramuscularly with LNPs containing DNA coding for GFP (Control Group),
spike protein (S), nucleocapsid protein (N), or spike protein plus protein nucleocapsid (S+N). Two vaccine schedules
were carried out, one in a single dose, while the other received a second dose 3 weeks after initial immunization
(prime+boost). To assess cell-mediated immune response, splenocytes from vaccinated mice were incubated in
culture with SARS-CoV-2 proteins and evaluated by flow cytometry. To assess neutralization titer, plaque reduction
neutralization test was performed. Single dose and prime+boost schedule were able to induce lung resident memory.
In two doses schedule, an antigen-specific CD8+ T cells significantly responded to SARS-CoV-2 proteins (S and N)
in animals immunized with S+N-LNPs. In addition, immunizations with S+N LNPs in two doses was able to neutralize
significantly Wuhan and P1 variants infections. We developed a LNP platform capable to provide effective delivery
of DNA to APCs to express antigens implicated in immune recognition of SARS-CoV-2 and variants. Clinically, S+N-
LNP, which induced robust systemic humoral and cell-mediated immune responses, hold promise as a vaccine
candidate for preventing SARS-CoV-2 and variants infection.

Keywords: nanoparticle-based DNA, vaccine, COVID-19. Supported by: CNPq, PRPq-UFMG, CAPES and
FAPEMIG

CD.28 - Nanostructured lipid carriers prepared with olive oil shows anti-inflammatory activity, as seen in
zebrafish acute inflammatory model

Gabriela Geronimo?, Gustavo Henrique Rodrigues da Silva', Ludmilla David de Moura', Fabiola Vieira de
Carvalho', Talita Cesarim Mendonga', Juan Pablo Garcia-L6pez2, Carmen Gléria Feijod?, Eneida de Paula’
Department Biochemistry and Tissue Biology, University of Campinas (SP, Brazil), 2Department of Biological
Sciences, Andres Bello University (Santiago, Chile)

Oleocanthal, a component of olive oil, has a poor bioavailability but anti-inflammatory properties comparable to those
of ibuprofen. Nanostructured lipid carriers (NLC) are drug delivery systems composed of a blend of solid and liquid
lipid stabilized by surfactants; they are able to encapsulate insoluble drugs, increasing their bioavailability. In here,
olive oil was used as the liquid lipid of NLC stabilized with Pluronic F68 (NLC-OO-P) or Tween 80 (NLC-OO-T). The
characterization of these particles revealed for NLC-OO0-P: size= 236.4 £ 0.5 nm, polydispersity index (PDI)= 0.163
1 0.03, zeta potential (ZP) =-31.5 £ 0.7mV and 6.08+0.70 x 10A13 particles/mL. For NLC-OO-T: size = 225.7 £ 0.6
nm, PDI = 0.205 £ 0.02, ZP=-22; 26.5 + 0.1mV and 4.90 £ 0.21 x 10A13 particles/mL. The aim of this work is to
verify the anti-inflammatory activity of these nanoformulations. Zebrafish larvae (5 days after fertilization, dpf) were
used to determine drug absorption through the intestinal mucosa, with both formulations. In the two cases, the lethal
dose was >1012 particles/mL. In a well stablished acute inflammation model, which involved caudal fin transection
of the 5 dpf Tg (BACmpx:GFP)i114 larvae, the animals were incubated in suspensions with the different NLC
formulations for 1 h prior to the caudal fin transection. Neutrophils recruitment to the affected area was analyzed at
3 hours post-damage. The results obtained for the control group showed an average of 15 neutrophils infiltrated in
the damaged zone. The number of neutrophils decreased to 8 and 6, for NLC-OO-P and NLC-OOT, respectively.
These results demonstrate that NLC prepared with olive oil have a significant anti-inflammatory effect. In addition,
the different surfactant composition did not interfere with the anti-inflammatory activity of the oil. Thus, the use of
olive oil as a functional excipient is an interesting approach to achieve anti-inflammatory activity in pharmaceutical
formulations. Keywords: drug delivery, nanostructured lipid carrier, anti-inflammatory effect

Supported by: FAPESP, CNPq/Brazil
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CD.29 - Evaluation of structural changes of benzocaine-loaded, optimized nanostructured lipid carriers
using SANS and Raman imaging approaches
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Paula?, Heloisa Nunes Bordallo®
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Local anesthetics are substances that reversibly block the nerve-impulse conduction, alleviating pain without loss of
consciousness. Benzocaine, a poorly soluble local anesthetic, is an ester of para-aminobenzoic acid. Several
strategies of formulations can be used to improve bioavailability and decrease adverse effects of benzocaine. In this
study nanostructured lipid carriers (NLC) were employed. These lipid-based drug delivery carriers have a lipid core
composed of a blend of solid and liquid lipids, and a shelf of non-ionic surfactant. The main aim of this work was to
optimize benzocaine-loaded NLC and to investigate structural changes in these nanoparticles, under different
temperatures. The ratio of excipients (cetyl palmitate, Capmul® PG-8 NF and Pluronic®F68) and benzocaine in the
NLC was optimized using a 2 3 factorial design with respect to the following parameters: particle size, polydispersity
index (PDI) and zeta potentials. The interactions between the factors were found relevant to determine particle size
and PDI. Using desirability function, the best formulation conditions were found. Structural changes in optimized NLC
were observed with Small-Angle Neutron Scattering (SANS) and Raman imaging, in samples at 27, 37 and 40° C.
SANS pointed the formation of lamellar structures inside the NLC, which interlamellar distances increase at higher
temperature. Raman imaging showed that the incorporation of P68 and benzocaine in-between the lipids increased
at higher temperatures, explaining the changes in Q values (SANS). This work shows how different scattering
techniques can provide complementary information and be used together to characterize and understand the
physical, chemical, and structural changes on the organization of pharmaceutical carriers in drug delivery system.
Keywords: factorial design, local anesthetic, pharmaceutical formulations
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CD.30 - Docetaxel-loaded lipid nanoparticles prevent the growth of murine melanoma

Ludmilla David de Moura ', Ligia Ribeiro?, Fabiola Carvalho!, Gustavo Silva', Hery Mitsutake!, Fabiano
Yokaichiya?, Sergio Brunetto*, Eneida de Paula’
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Melanoma is the most aggressive type of skin carcinoma. Considering its low response and resistance to
chemotherapy, nanotechnology brings new therapeutic options for melanoma treatment. Nanostructured lipid carriers
(NLC) are ideal drug-delivery systems to encapsulate hydrophobic drugs such as docetaxel (DTX). The aim of this
work was to develop an innovative treatment for melanoma. For this, we developed an optimized NLC formulation
containing myristyl myristate (65% w/v), Mygliol 812® (25% w/v), Pluronic F68® (3% wi/v) and docetaxel (1% w/v).
The formulations were developed by factorial design (2*4) using the ultrasonication method. Subsequently, the
formulations were characterized by: Dynamic light scattering(DLS), Nanoparticle Tracking Analysis(NTA), Cryo-
electron microscopy(Cryo-EM), Small-Angle Neutron Scattering(SANS), Raman imaging, and encapsulation
efficiency (%EE) by HPLC. The orthotopic model of murine melanoma was used for preclinical trials. Tumor
regression was assessed by tumor volume quantification and microPET/CT image analysis. Possible adverse effects
were considered. The physicochemical characterization revealed particles with average sizes of 214.0 £ 10.9 nm,
low polydispersity (0.09 £ 0.01), negative zeta potential (-24.2 + 0.30 mV) and spherical morphology (Cryo-EM) at
pH 6.12 + 0.24, with high DTX-encapsulation (%EE= 97.29 + 2.64) and stable at long-term storage (12 months).
SANS revealed that incorporation of DTX turned the surface of NLC rough and induced the formation of hydrophobic
clusters. Miscibility tests by Raman imaging indicated that DTX favored the interaction between excipients (solid/liquid
lipids and the surfactant). In vivo tests, indicated that the intratumoral treatment with NLC-DTX was effective, inhibiting
the tumor volume rate by 97.9%, in comparison to the commercial formulation (94.9%). The general therapeutic
evaluation of NLC-DTX was better than that of the commercial formulation, with lower adverse effects and 100%
survival rate. These results endorse such NLCDTX as a promising formulation for the treatment of melanoma.
Keywords: docetaxel, melanoma, nanostructured lipid carriers. Supported by: FAPESP (# 2019-17784-0), CAPES
(L.D.M. fellowship)

CD.31 - Using a fragment based strategy to identify compounds that intectact with Mycobacterium
tuberculosis’ MurE ligase.

Nicolas de Oliveira Rossini !, Catharina dos Santos Silva', Marcio Vinicius Bertacine Dias'
'Departamento de Microbiologia, Instituto de Ciéncias Biomédicas, Universidade de S&o Paulo (SP, Brasil)

New therapy strategies against tuberculosis are necessary and the enzymes from the cellular wall biosynthesis
pathway are interesting targets since they are involved in many pathogenic resistance mechanisms. Accordingly, this
work targets MurE, an essential enzyme for peptidoglycan biosynthesis in M. tuberculosis (Mtb). In this work, we
intended to accomplish the identification of fragment-like compounds that interact with Mtb MurE using a fragment
library composed of about 600 compounds through biophysical techniques . We also intend to observe ligand
interaction using protein crystallography and molecular docking strategies. MurE has been cloned in pET28a,
expressed in LB media and purified using affinity and gel filtration chromatographies. Thermal shift assays (DSF)
were performed and docking experiments simulations were effected using GOLD and Autodock vina softwares. At
the moment, MtoMurE was successfully expressed, purified in a soluble fraction, and used in two Thermal Shift
screening strategies, leading to promising fragments. These molecules still need further confirmation through other
biophysical techniques such as RMN, ITC, protein co-crystallization. Molecular docking was performed with the most
promising compounds in order to predict the interaction with MtbMurE. Since MtbMurE was not prone to crystallization
without its substrate, UAG, we were not able yet to confirm the binding mode of the fragments and we intend to use
M. thermoresistibile MurE as a surrogate model. The integration of several biophysical techniques will provide key
information about the identification of new lead molecules against this target and help in the discovery of new Mtb
inhibitors.

Keywords: Mycobacterium tuberculosis, Fragment-Based Drug Discovery, ATP-dependent ligase
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CD.32 - Molecular interaction of neocuproine and its copper(ll) complex with model membranes

Carlos Yaiiez Fernandez ', Luis Felipe Mendes?, Bruno Favarin2, Analu Rocha3, Alzir Azevedo Batista3, Antonio J.
Costa-Filho?, Gianella Facchin'
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Quimica, Universidade Federal de Sao Carlos (Brasil)

Metal complexes are a tool in the search of new drugs to improve current cancer treatments and have been used
since the discovery of Cisplatin. The aim of this research is the development of new copper complexes with antitumor
activity. To reach that goal a series of ternary complexes were synthetized and characterized. The ternary complexes
[Cu(phenolic acid)(diimine)] were synthetized using 1,10-phenanthroline (phen) and neocuproine (neo) because they
are intercalating agents to DNA. As a second ligands we selected phenylacetate acid and phenylpropionic acid
because they stabilize ternary copper complexes by the presence of the phenoalic ring. Affinity to DNA was studied
by UV, determining the Kb for each complex and the binding to DNA was characterized by circular dichroism and
variation of viscosity. Although many studies have been focused on the interaction of diimines and their metal
complexes with DNA as a biomolecular target molecule for cytotoxic action, little attention has been paid to the
interaction with lipidic membranes. The interaction of the complexes with membranes models has been studied by
differential scanning calorimetry (DSC) and EPR. The DNA Kb values ranged from 3x10e3 to 7x10e3,
characterization studies have shown that these complexes could act as partial intercalator or binding by the grooves.
For complex [CuCl(fenilpropanoato)(neo)] in the thermogram obtained by DSC, a new peak can be observed, a
behavior that had not been previously recorded, and in the EPR it was observed that the copper remains completely
rigid within the membrane at room temperature, both studies suggests a strong interaction of the complex with the
DPPC/DPPS membrane. The complexes are potent cytotoxic agents on cancer cell lines (IC50 in the low micromolar
range). Their cytotoxicity was modulated by the diimine: phen complexes < neo complexes.

Keywords: copper, cytotoxity, membranes

CD.33 - Applications of computational biochemistry techniques in the discovery of drug candidates: in
silico, in vitro, and in vivo studies

Paulo Sérgio Alves Bueno 1, Flavio Augusto Vicente Seixas?

Department of Biochemistry, Universidade Estadual de Maringa (PR, Brazil), 2Department of Technology,
Universidade Estadual de Maringa (Umuarama, PR, Brazil)

This work used computer simulations to prospect new antifungal, hypoglycemic and antiviral drug candidates and
investigate their interaction with the target proteins. Firstly, the target protein structures were modeled and subjected
to energy minimization procedures. Then, molecular docking protocols were validated for large-scale virtual screening
(VS) and molecular dynamics simulations (MD) were performed to calculate the AGpinging by MM-PBSA method,
aiming to verify the system behavior involved in the stabilization of protein-ligand complexes. The theoretical results
were later confirmed by in vitro and in vivo assays. The antifungals were discovered using two targets: homoserine
dehydrogenase and chorismate synthase. Four drug candidates were selected by VS and then evaluated against
strains of P. brasiliensis, where MICs/MFCs ranged between 8-128 pug.mLp1 and low cytotoxicity in mammalian cells
were found. One of those molecules (CaCS02) demonstrated a strong synergistic effect in combination with
amphotericin-B. The in vitro studies using recombinant P. brasiliensis CS showed an I1C50 of 29 uM for CaCS02.
Regarding the discovery of hypoglycemic compounds, the crystallographic structure of human pancreatic a-amylase
was used as target. The hydrolyzed (HTN) and Condensed (CTN) tannins were selected by VS from a library
containing different tannins and also the reference ligands acarbose (ACA) and amylose substrate. Theoretical
AGyinging calculations were performed and indicated that HTN, ACA, and CTN have a high affinity for a-amylase,
where their relative affinities are in agreement with the experimental evaluation. Finally, an antiviral against BmNPV,
a virus that infects the silkworm targeting the viral cathepsin was discovered. AGpinging Calculations indicated that Bm5
compound has a high affinity for the enzyme. The in vivo assays using B. mori caterpillars infected with BmNPV and
treated with Bm5 increased silkworm survival by 84%. The techniques used in this work selected candidate
compounds for applications in human health and agricultural technology.

Keywords: computer simulations, virtual screening, drug discovery
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CD.34 - Development of new copper coordination compounds as possible drugs to fight cancer

Gianella Facchin 1, Carlos Yafiez!, Emiliano Garcia', Bruno Rosa', Celisnolia Leite?, Adriana Napoleone', Natalia
Alvarez', Priscilla Freddi3, Luis F. Mendes?, Javier A. Ellena“, Antonio J. Costa-Filho3, Alzir A. Batista2

'Estrella Campos, Facultad de Quimica, Universidad de la Republica (Montevideo, Uruguay), 2Departamento de
Quimica, Universidade Federal de Sao Carlos (SP, Brazil), 3Departamento de Fisica, Faculdade de Filosofia,
Ciéncias e Letras de Ribeirao Preto, 4Instituto de Fisica de S&o Carlos, Universidade de Sao Paulo (SP, Brazil)

Metal containing coordination compounds emerged as anticancer drugs since the discovery of Cisplatin’s antitumor
activity, whose use in clinic started in 1978 bringing cure to some malignant tumors. Consequently, an intense
research aimed at expanding the pharmacological arsenal to fight cancer with coordination compounds started. Our
goal is to develop new copper complexes with cytotoxic activity. To that end several series of compounds were
synthesized and characterized. We started using [Cu-dipeptide] complexes, which are very stable systems where a
second ligand can be introduced. DNA intercalating agent such as a planar diimines were used as ligands, making
[Cu(L-dipeptide)(diimine)] complexes series. The diimine used were: phenanthroline (phen), 5-NO2-phenanthroline
(5-NO2-phen), neocuproine (neo), 3,4,7,8-tetramethyl-phenanthroline, (tmp) and bathophenanthroline (batho). Their
cytotoxicity was evaluated on different cancer cell lines. Affinity to DNA was assessed as Kb (determined by UV) and
the binding to the DNA was characterized by circular dichroism and paramagnetic electronic resonance (EPR).
Recently, the cellular membrane has emerged a possible target or site of accumulation for metallic complexes.
Therefore, we explored the interaction of the complexes with membrane models by calorimetry and Spin-label EPR.
We found that the compounds were highly potent cytotoxic agents on cancer cell lines (IC50 in the low micromolar
range). Their activity was modulated mainly by the diimine attached, following the general tendency: 5-NO2-phen
complexes < phen complexes £tmp complexes £ neo complexes= batho complexes. Their DNA Kb value ranged
from 1x103 to 1x106, structurally the binding occurs through partial and/or groove binding. No direct relation towards
the observed cytotoxicity could be determined. The first insights into the interaction of [Cu(L-dipeptide)(phen)] with
membranes suggest that it depends both on the dipeptide and phenanthroline ligands, being more marked in DPPG
than in DPPC membranes. The complexes present an adequate activity to be tested in vivo as antitumor drugs.
Keywords: copper, cytotoxicity, membranes
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CD.35 - APE1 endonuclease inhibition study by modeling and molecular dynamics methods
Nathalia Dumas de Paula ', Pedro Geraldo Pascutti', Claudia de Alencar Santos Janot Pacheco'
'Instituto de Biofisica Carlos Chagas Filho, Universidade Federal do Rio de Janeiro (Rio de Janeiro, Brazil)

Apurinic/apyrimidinic endonuclease 1 (APE1) is a multifunctional protein responsible for removing lesions in the DNA
molecule and to perform about 95% of the incision activity of the Base Excision Repair pathway. The overexpression
of APE1 and other DNA repair proteins in cancer cells is associated with greater resistance to treatment using drugs
that induce damage to genetic material. This makes these proteins target of studies for pharmacological inhibition
and the increase of the efficiency of chemotherapy treatments. In this work, modeling and molecular dynamics
methods were used to characterize the APE1 protein and to optimize ligands proposed in the literature as inhibitors
of DNA repair activity. For this, the mapping of the protein surface and characterization of the cavities, description of
pharmacophore properties, simulations of Molecular Dynamics (MD), clustering of conformations, analysis of the
hydrogen bonds of the complexes, and the free energy of binding were performed. For the 13 cavities identified on
the surface of APE1, the active site showed the higher druggability score, thus it was chosen as the site for performing
molecular docking of the mc43 and mc47 ligands. Subsequently MD simulations of complexes were performed. The
inhibitor mc47 showed a higher prevalence of hydrogen bonds over time and its pharmacophore properties were
obtained to optimize the interaction with the enzyme. Through simulations with mixed solvent (ethanol/water),
decomposition of the free energy of binding by residues, and computational mapping by probes, the hotspot residues
Asn 174, Asn 212, Tyr 171, His 309, Arg 156 and Asp 210, were selected. Ligands modification suggestions were
made based on the information obtained from this study.

Keywords: APE1, cancer therapy, molecular dynamics
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CD.36 - Nanostructured Lipid Carriers loaded with docetaxel for the treatment of breast cancer
Fabiola Vieira de Carvalho!, Ligia Nunes de Morais Ribeiro'2, Ludmilla David de Moura', Gustavo Henrique
Rodrigues da Silva', Gabriela Geronimo!, Talita Cesarim Mendonga', Méarcia C. Breitkreitz!, Eneida de Paula’
Biochemistry and Tissue Biology, University of Campinas (SP, Brazil), 2Biotechnology, Federal University of
Uberléndia (MG, Brazil)

Breast cancer is the cancer with the highest incidence in women worldwide. Docetaxel (DTX) is a taxoid antineoplastic
agent which mechanism of action involves inhibition of microtubule formation and angiogenesis and induction of
apoptosis, among others. Technological strategies can improve the effectiveness of chemotherapy by promoting
sustained release or directing the drug to tumor cells, thus reducing its systemic toxicity. Nanostructured lipid carriers
(NLC) are capable of encapsulating hydrophobic drugs in their blend-of-lipids matrix, which imperfections prevent
early expulsion of the drug and increase the colloidal stability of the nanoparticles. The aim this work is to developed
and characterize NLC encapsulated DTX, by factorial design and physicochemical analysis. In this work, a
formulation of NLC consisting of beeswax (solid lipid), copaiba oil and Miglyol® (liquid lipids), Pluronic F-68
(surfactant) and containing 0.5%DTX was developed. The stability of the formulation (NLCDTX) and its control without
DTX (NLCCTL) was evaluated for 3 months regarding size, polydispersity index (PDI), zeta potential (ZP), and
particle concentration, besides pH and DTX encapsulation efficiency (%EE). The sustained release of docetaxel
encapsulated in the NLC was compared to that of the reference drug using Franz-type cells. The optimized
formulation had particles with relatively homogenous distribution (PDI< 0.200) of sizes (170-240nm) negative ZP
(|25-35|mV), ca. 5.1013particles/mL, acidic pH(~5.5), and %EE of almost 100%. The kinetic experiments revealed
that the encapsulated DTX was sustained released compared to the reference, the equilibrium being reached after
34 and 10h, respectively. In the search for a less toxic and more effective treatment for breast cancer, the optimized
formulation was able to promote sustained release (diminishing the serum levels/systemic toxicity) and its natural
excipients (beeswax, copaiba oil) have intrinsic anticancer and analgesic properties, which are valuable in oncology.
These pharmacological properties are now being tested over normal and breast cancer cell lines.

Keywords: Breast cancer, Docetaxel, Drug delivery, Supported by: CAPES, FAPESP

CD.37 - Drug repositioning in treatment of cryptococcosis

Emanuel Almeida Moreira de Oliveira 12, Gabriella Freitas Ferreira’2, Karen Luise Lang'2

Multicentric Program in Biochemistry and Molecular Biology, 2Department of Pharmacy, Federal University of Juiz
de Fora campus Governador Valadares (Minas Gerais, Brazil)

Cryptococcosis is a systemic mycosis caused by pathogenic yeasts of the Cryptococcus genus. The cryptococcal
meningitis causes 180.000 deaths per year, being the second biggest cause of mortality among individuals with
HIV/AIDS. Currently, there are few treatments available, which presents high toxicity and antifungal resistance. Drug
repositioning is a strategy for identifying new uses for approved or investigational drugs that are outside the scope of
the original medical indication. This strategy is promising in the development of antifungals drugs and can reduce
costs, risks and research time. Evaluate the antifungal activity of 28 drugs with privileged chemical structures, outside
its original indication, alone and in combination with fluconazole (FLZ) against C. neoformans (ATCC H99). Values
of minimum inhibitory concentrations (MICs) were determined using the methods proposed by CLSI M-27-A3. The
combinatory effects between drugs and FLZ was measured by checkerboard assay with the fractional inhibitory index
(FIC) and by synergism scores in SynergyFinder web application through models Bliss, Loewe, HSA and ZIP.
Albendazole, fenbendazole, flubendazole and mebendazole showed promising anticryptococcal activity with a MIC
between 0.047uM and 3.125uM. None of the drugs evaluated had an ICF < 0.5, therefore no synergism between
the drugs and FLZ was observed. However, additive effect was observed between FLZ + finasteride (FIN) and FLZ
+ hydroxyzine (HID) with FIC > 0.5 and < 1.0, respectively. The combination FLZ/HID has mean scores by model
Bliss (12.05), HSA (11.35) and ZIP (12.14) and FLZ/FIN combination with average scores by the Bliss (1.06), HSA
(4.81) and ZIP (2.29), both suggestive of synergistic or additive effects. Benzimidazoles antiparasitic drugs are
promising candidates for repositioning treatment of cryptococcosis, as well as the FLZ/FIN and FLZ/HID
combinations. In the future, the phenotypic impacts of these combinations on C. neoformans will be evaluated.
Keywords: Drug repositioning, cryptococcosis, drug combination, Supported by: PROPP/UFJF
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CD.38 - Peptide and antibody phage display: a platform for antibody engineering
Caio Cesar Nogueira Cambui *, Ricardo Jose Giordano'
'Bioquimica, Universidade de Sao Paulo (S&o Paulo, Brasil)

Antibodies are important biopharmaceuticals due to their specificity and high affinity for targets. Nevertheless, one of
the challenges to generate antibodies with clinical potential is the immune system itself, which avoids targeting highly
conserved domains in proteins such as binding sites. Combinatorial techniques (i.e., antibody phage display) may
help mitigating these difficulties but it still rely on the immune system to generate the repertoire of complementarity-
determining regions (CDR) in order to produce high diversity antibody libraries. Our goal is to by-pass this limitation
by combining peptide and antibody phage display technologies. Design and optimize a platform using peptide,
antibody and yeast display to graft bioactive peptides into the CDR of human globulins to facilitate the discovery of
high affinity antibodies with clinical potential. We have engineered plasmid vectors to build peptide libraries within the
CDR of a human IgG1 to select scFv antibody fragments with specificity toward selected targets. To validate our
platform, we have engineered an anti-Tie1 antibody. To increase affinity toward its target, we are now combining
peptide grafting with yeast display to optimize the remaining CDRs. We have engineered the variable region of human
lgG1 gene to carry restriction sites flanking the heavy and light chain CDR3.Using oligonucleotides encoding the
sequence of a Tie1 binding peptide, we have built an artificial antibody phage display library and selected scFv that
bind specifically to Tie1. Currently, a new scFv human library is being used to optimize the remaining CDRs to
increase affinity towards Tie1. By combining combinatorial methodologies (phage and yeast display), one might
overcome an important limitation in biopharmaceutical production, our own immune system. If successful, this work
might generate a new anti-angiogenesis antibody and pave the way for a new platform for rational antibody discovery.
Keywords: Angiogenesis, Antibody Engineering, Phage Display
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CD.39 - Characterization of nonionic cubosomes in thepresence of model proteins: a structural approach
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One area of research that has gained much attention in recent years is nanomedicine, with particular attention to
drug delivery systems. Among the various nanoparticles used for this purpose, we highlight the systems formed by
lipids and polymers, such as liposomes and cubosomes. The main objective of this research project is to build
nanostructured systems capable of acting as antimicrobial systems. These systems will be composed of cubosomes
in the absence and presence of the enzyme and will be analyzed using several biophysical techniques such as: small
angle X-ray scattering (SAXS) and dynamic light scattering (DLS), potential - besides essays in vivo. This
cubosomes will be obtein in a equipment, developed by our research group so that we could reproducibly obtain
cubosomes. This equipment uses Arduino type electronics, made in a 3D printer, and our objective will be to
characterize, in terms of size and polydispersion, the cubosomes formed using different injection speeds. The results
obtained in this research project will be presented at national scientific events (such as the meetings of the Brazilian
Biophysical Society) and published in international scientific journals with arbitration. Due to the progress of the
research, there are no conclusions about what was initially proposed.

Keywords: lysozyme, cubosomes, nanostructured systems
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CD.40 - Investigation of the trypanocidal activity of naphthoquinone-derived analogues as possible
therapeutic agents for leishmaniasis.

Alberto Nogueira Neto !, Michelle Chain', Ana Bombaga?, Rubem Barreto2, Raphael Silva', Luiz De Melo?
1Genética, Instituto Federal de Educagéo, Ciéncia e Tecnologia (Rio de Janeiro, Brazil), 2Laboratério de Biologia
Celular (I0C), Fundagédo Oswaldo Cruz (Rio de Janeiro, Brazil.)

Leishmaniasis is caused by protozoa of the genus Leishmania spp. and it affects millions of people, with an increasing
number of new cases each year, as well as being neglected by health agencies around the world. The drugs used in
leishmaniasis are Glucantine and Pentostam, with Amphotericin B and Pentamidine as a secondary approach in
some cases. Such procedures cause adverse effects, which lead to treatment withdrawal, and severe liver damage.
Thus, the search for new therapeutic agents is essential to ensure a better quality of life and a higher cure rate. In
this context, the project proposes the investigation of promising selective compounds: naphthoquinone analogues.
Determine the IC50 of 2TIONQ for L. amazonensis with viability assay using the MTT method; Investigate the cellular
stress caused in proliferative forms of L. amazonensis treated with 2TIO-NQ, quantifying changes in cellular oxygen
consumption and production of reactive oxygen species; Investigate the cellular stress caused in proliferative forms
of L. amazonensis treated with 2TIO-NQ, quantifying alterations in the mitochondrial membrane potential; Investigate
the drug potencial against infection on animal cell lines. The current proposal was to deepen the biochemical
investigation of the action of 2TIO-NQ compounds in Leishmania amazonensis, which suggest similar results in
regard of ROS measurement, mitochondrial depolarization and cell cycle in vitro assays under treatment. Thus,
positioning the 2TIO-NQ as a pharmacological perspective in combined treatments in Chagas disease and
leishmaniasis. It is expected similar results as seen in the T. cruzi model, with higher detection of ROS and
depolaryzation of mitochindrial membrane upon drug treatment. Cell cycle assay suggets to be arrested on low
quantities of drug. The work is still in progress, but show promising end towards the drug being used in further tests.
We expect trying other methods to know more about its mecanisms and then proceed to in vivo tests.

Keywords: Leishmania, leishmaniasis, naphtoquinones
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CD.41 - Interaction of chaperone proteins with biomimetic systems of membrane: a structural and
spectroscopic approach

Mayra Cristina Gomes Lotierzo !, Leandro Ramos de Souza Barbosa?

Department of Biochemical and Pharmaceutical Technology, University of S&o Paulo (SP, Brazil), 2Department of
General Physics, University of Sdo Paulo, Physics Institute (SP, Brazil)

Chaperone proteins, also known as heat shock proteins (HSPs), are present in several cell locations, being
responsible for maintaining the cell proteostasis. Studies of chaperone proteins have been growing in recent years,
mainly due to the great potential to unveil cell protection mechanisms. However, there is still a lot to be analyzed
regarding interaction and mechanisms of functioning of these proteins. In particular, it is known that chaperone
proteins from HSP70 family can interact with plasma and mitochondrial membranes. In this sense, this research
project has as character the study of the interaction of chaperone proteins (HSPA9 and BIP) with biomembranes,
investigating how this interaction occurs, which domains interact, in addition to verifying how the protein is internalized
in the membrane. To do this, it will be performed a structural characterization study of liposomes before and after the
interaction with chaperone proteins. Techniques such as Dynamic Light Scattering will be used (DLS), Isothermal
Titration Calorimetry (ITC), Cryo Electron Microscopy of Transmission (Crio-TEM) and Small Angle X-ray Scattering
(SAXS), emphasizing for the new possibility of SAXS resolved in time, which will be made available in the Sirius
laboratory soon. *Corresponding author E-mail:lbarbosa@if.usp.br

Keywords: chaperone, proteins, biophysics, membrane
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CD.42 - Identification of novel class of VEGF inhibitors using virtual screening
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Inhibition of angiogenesis, the formation of new blood vessels from pre-existing ones, is a reality and an important
therapeutic option for patients suffering from oncological and ocular diseases. Most angiogenesis inhibitors target
the VEGF pathway, the main factor responsible for initiating and maintaining the neovascularization process.
Although effective, there are challenges to anti-VEGF therapy, such as side effects and drug resistance. Our group
has shown that small molecules targeting the VEGF receptors might be an important alternative for a novel class of
VEGEF inhibitors (Michaloski, et al., Sci Adv, 2016). Here, we show that small organic compound mimetic of this
peptide identified by virtual screening (VS) inhibit angiogenesis and might be an important drug lead for the
development of novel angiogenesis inhibitors. Crystal structure of VEGFR-1 complex with VEGF (PDB 1FLT) was
used to dock a pre-filtered subset of the ZINC database (7.8x10 8 molecules) with FRED (v. 3.3.03, OpenEye
Scientific). Docking poses with good fit were further minimizaded and visually inspected using VIDA (v. 4.1.1,
OpenEye Scientific). Most promising compounds were purchased, and their anti-VEGF activity evaluated using in
vitro and in vivo angiogenesis assays (VEGF induced-cell proliferation/migration; aorta-ring and oxygen-induced
retinopathy — OIR). The VS campaign suggested 29 possible VEGF inhibitors. Three of them were purchased and
tested as anti-VEGF inhibitors. One compound (V2) selectively inhibits the VEGF-induced proliferation of endothelial
cells over epithelial ones. V2 also inhibits two tumor cells responsive to VEGF (CAKI-1 and U87). We also analyzed
V2 using two angiogenesis models: aorta-ring and OIR. V2 inhibits the neovascularization in both models. Finally,
V2 showed low acute toxicity in mice. Altogether, these results suggested that V2 might be an important drug lead
for the development of novel anti-VEGF inhibitors.

Keywords: Angiogenesis, Drug Discovery, Virtual Screening
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CD.43 - Optimization of Lipid Nanoparticle Formulations for DNA delivery in cardiomyocytes
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Gene therapy is a promising approach to be applied in cardiac regeneration after myocardial infarction and gene
correction for inherited cardiomyopathies. One of the greatest challenges faced is the gene delivery vector. Here, we
developed a library of lipid nanoparticles (LNPs) containing plasmid DNA (pDNA) for enhanced transfection efficiency
in cardiomyocytes. Identify an optimized LNP formulation to enhance gene expression in cardiomyocytes in vitro and
in vivo. pDNA encoding GFP was encapsulated in LNPs consisting of varying lipid molar ratios via rapid microfluidic
mixing. LNPs were characterized using DLS, zeta potential and cryo-TEM. pKa of LNPs was assessed via fluorescent
reagent 6-(ptoluidinyl) naphthalene-2-sulfonic acid. pDNA concentration was determined using a NanoDrop and
encapsulation efficiency was obtained through Qubit dsDNA HS Assay Kit. Primary culture of cardiomyocytes was
treated with LNPs at pDNA dosages of 0.00625-0.8g in vitro. C57/BL6 mice were treated via tail vein injection with
LNPs at a dose of 10 ug total of pPDNA to determine in vivo GFP expression. Cell viability was assessed by resazurin
reduction method. GFP fluorescence was carried out in confocal and Cytation 5. 90-120nm LNPs containing pDNA
were formulated via microfluidic mixing. Encapsulation efficiency varied from 71% to 94%. Lead LNP induced higher
than 60% transfection efficiency after 24h and 80% after 48h, which remained until day 8. LNPs formulated with
higher DOPE and lower cholesterol molar ratio exhibited enhanced GFP expression in cardiomyocytes. In addition,
LNP with pKa closer to endosomal pH has shown higher GFP expression and cellular uptake, without cell toxicity. In
vivo, lead LNP was able to induce significant gene expression in heart tissue 7 days after intravenous injection, with
negligible toxicity. Collectively, the use of our LNPs holds promise to improve pDNA delivery and transfection
efficiency for the treatment of cardiovascular diseases.

Keywords: Lipid nanoparticle, DNA delivery, Heart, Supported by: CNPq, CAPES and FAPEMIG
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CD.44 - PEGylated liposomal formulation of amphotericin B for improved treatment of cutaneous
lesihmaniasis

Guilherme Santos Ramos', Virginia Mendes Carregal !, Gabriel Silva Marques Borges', Ricardo Toshio
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Cutaneous leishmaniasis (CL) is caused by the parasite Leishmania and found in the tropics, subtropics, and
southern Europe, and can generate social and psychological stigmas due to the permanent scars generated by
injuries. The few drugs available exhibit toxicities, decreased patient compliance and increased risk of resistance.
Liposomal amphotericin B (AmB) or Ambisome® is the most effective and safer therapeutic agent currently available
against visceral leishmaniasis (VL), but its clinical efficacy is limited in CL and HIV/VL co-infections. The aim of this
work was to develop a formulation of AmB in long-circulating PEGylated liposomes and compare it to Ambisome®
regarding physicochemical characteristics and efficacy in a murine model of CL. Formulations of AmB in conventional
and PEGylated liposomes were developed and characterized for particle size and morphology by DLS and
cryomicroscopy, drug encapsulation efficiency by HPLC and AmB aggregation state by circular dichroism (CD).
Those were evaluated and compared to Ambisome® in Leishmania amazonensis-infected BALB/c mice for their
effects on the lesion size growth and parasite load as determined by qPCR. The conventional and PEGylated
formulations showed hydrodynamic diameter of 125 and 158 nm, with polydispersity indexes of 0.1 and 0.25,
respectively. The drug encapsulation efficiencies were higher than 95%. CD spectra demonstrated the interaction of
AmB with the membrane mainly under the monomeric form, and differed from that of Ambisome®. Following IV
administration in the murine model of CL, only PEGylated liposomal formulation significantly reduced the lesion size
growth and the parasite load in comparison to the control group receiving empty liposomes. This work demonstrates
for the first time that PEGylation improves the efficacy of a liposomal formulation of AmB in a murine model of CL,
presumably through prolonged blood persistence and passive targeting to the skin lesion.

Keywords: Amphotericin B, Liposome, Leishmaniasis. Supported by: CNPq, CAPES

CD.45 - Dihydroorotate dehydrogenase: A potential target against schistosomiasis

Maria Cristina Nonato *
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Ribeirdo Preto, SP, Brazil

Trematode worms of the genus Schistosoma are the causing agents of schistosomiasis, a parasitic disease
responsible for a considerable economic and healthy burden worldwide. It is our interest to exploit the enzyme
dihydroorotate dehydrogenase (DHODH) as a target for the development of new therapies against schistosomiasis.
Combination of structural, biophysical and biochemical studies of dihydroorotate dehydrogenase from Schistosoma
mansoni (SmMDHODH) demonstrated that SmMDHODH is a member of class 2 DHODHSs and catalyzes the oxidation
of dihydroorotate into orotate using quinone as an electron acceptor by employing a ping-pong mechanism of
catalysis. SmMDHODH crystal structure showed the presence of all structural features reported for class 2 DHODH
enzymes and reveal the presence of an additional protuberant domain that folds as a flexible loop and is absent in
the other known class 2 DHODHs. Molecular dynamics simulations showed that the ligand-free forms of SmDHODH
and HsDHODH undergo different rearrangements in solution. Well-known class 2 DHODH inhibitors were tested
against SMDHODH and HsDHODH and the results showed that the variable nature of the quinone-binding tunnel
between human and parasite enzymes, as well as the differences in structural plasticity involving rearrangements of
the N-terminal a-helical domain can be exploited for the design of SMDHODH selective inhibitors. In our experiments,
the antimalarial drug and class 2 DHODH inhibitor atovaquone was found to selectively inhibit SmMDHODH in the
nanomolar range. Similarly, different series of antimalarial compounds, and their fragments designed based on the
selective inhibition of plasmodium spp DHODH were tested and allowed the identification of potent and selective
inhibitors. The best inhibitors were tested against against all schistosome stages (cercariae, schistosomule and adult)
and revealed potent antischistosomal activity, in particular to the juvenile stage. Keywords: Dihydroorotate
dehydrogenase, schistosomiasis., drug gtarget
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CD.46 - Drug delivery with lipid nanoparticles and cosmetic applications
Freddy Ignacio Rojas Rodriguez!
Pharmaceutical and Biochemical Technology, University of Sdo Paulo (S&o Paulo, Brasil)

lipid nanoparticles (LNP) are inspired by their natural homologous, the "virus", microscopic agents with a great
capacity to deliver RNA or proteins in cells of different species. Knowing the current state of the drugs that use LNPs
in the market by reviewing specialized literature provides valuable information for future developments. Objectives:
Analyze scientific articles in the area of administration of drugs made with lipid nanoparticles to offer an overview of
the forms of application in the human body and the therapeutic objective for which it is currently being used, showing
the versatility of technology as a releasing agent of drugs. Materials and methods: Scientific articles from the Scopus
and CAS Content Collection databases were investigated and filtered between the years 2000 to 2021.Results: LNPs
supplies DNA, RNA, proteins and other agents for pharmacological are used in the treatment of various health
problems. The ability of the LNPs to deliver various therapeutic agents is the key to the localized and spatialized
delivery of drugs that remain protected and stabilized within the limits of the LNPs to release their contents at a
desired time. The versatility of LNPs in their design and assembly has provided simple liposomes that have evolved
into next-generation LNPs, such as solid lipid nanoparticles, nanostructured lipid carriers, cubosomes, and cationic
lipid-nucleic acid complexes. Databases such as Scopus an CAS Content Collection show the growing interest in
publications as evidence that different branches of science seek a better understanding of new generations of LNPs
to be applied. Currently about 29 LNPs drugs are registered as approved in the world market. These drugs are
distributed in 45% dedicated to cancer treatments, 2.1% in delivery of amino acids for vaccines, 1.3% to antifungal
treatment, 1% in analgesics and later they are distributed in hormonal therapies, immunosuppressants and
respiratory therapies, etc. Recent FDA approvals for cancer therapies and the well-known Covid-19 vaccine are a
product of the versatility of encapsulation and open the opportunity to better understand the importance of technology,
exhibiting more complex architectures and stabilities. LNPs have shown versatility in the application routes, where
the parental path stands out with 43 %, oral 20 %, topical/transdermal 17 %, nasal 5 %, rectal 4 %, ocular 3 %,
pulmonary 3 %, vaginal 2 % and 3 % other routes. In the cosmetic area, applications of LNPs are reported in
applications of: sunscreen 22%, antiaging & antiwrinkle 17%, skin moisturizer 12%, shampoos 11%, etc. Finally, the
prospects for finding better and more efficient LNPs preparation/application systems are growing the more these
modern drug delivery systems are studied. Conclusions: It highlights that the applications of drugs that use lipid
nanoparticle technology are applied parentally and are directed in genetic treatments against cancer. Vaccine,
hormonal and cosmetic applications are also mentioned which shows the potential of the technique. The interest of
scientists and companies is growing in the study and development of new and better lipid nanoparticle formulations.
Keywords: Lipid nanoparticles, Drug delivery, LNPs application routes
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CD.47 - Hybrid Nanoemulsions for Migraine Treatment

Ligia Nunes de Morais Ribeiro 1, Verénica Muniz Couto!, Simone Ramos de Castro', Gustavo Henrique
Rodrigues da Silva', Méarcia Cristina Breitkreitz2, Carolina S. Martinez3, Daniela E. lgartia®, Maria Jimena Prieto?,
Eneida de Paula’

'Bioquimica e Biologia Tecidual, Universidade Estadual de Campinas (SP, Brasil), 2Quimica Analitica,
Universidade Estadual de Campinas (SP, Brasil), ®Department of Science and Technology, National University of
Quilmes (Argentina)

Migraine is a painful, disabling and often chronic disease, with no descriptions of cure so far. Intranasal sumatriptan
succinate (SMT) is the gold standard drug in the treatment of migraine symptoms. Conversely, its efficacy by
intranasal route is restrained by poor mucoadhesion. The preparation of hybrid nanoemulsions (NE) with copaiba oil
nanoparticles and xanthan, pectin or alginate biopolymers, for the intranasal sustained release of SMT (2%; wiv).
The blend of SMT and biopolymer matrices were encapsulated in copaiba oil nanoparticles, providing different hybrid
NE. Structural characterization was performed by FTIR-ATR, DSC and TEM and the physicochemical stability was
followed up a year (25 °C). The efficiency of encapsulation and SMT in vitro release profile were carried out. The
nanotoxicity of the alginate-based NE (ALG-NE/SMT) was evaluated in vivo by measuring the mortality, spontaneous
movement, morphological changes and cardiotoxicity of Zebrafish larvae. The hybrid NE exhibited physicochemical
stability over a year of storage at 25 °C, with size in the range of 120 nm, low polydispersity (~ 0.2), zeta potential
around -25 mV, and concentration of ca. 2.1014 part/mL. The hybrid systems showed excellent SMT encapsulation
(41-69 %), prolonging the in vitro SMT release for ca. 24 h, at 37 o C. The structural analyses confirmed the
morphology of the particles and details on the molecular arrangements of the hybrid systems. The most suitable
formulation (ALG-NE/SMT) was tested in Zebrafish larvae, showing no nanotoxicity in any of the evaluated
parameters, after 48 h of treatment. These assays point out the ALG-NE/SMT system as a promising candidate for
the treatment of migraine.

Keywords: hybrid nanoemulsion, vegetable oils, biopolymers

CD.48 - The role of frugal chemoprophylaxis against COVID-19: Possible benefits for the populace

John Oluwafemi Teibo 1, Olorunfemi F.G.2, Ajayi J.3, Adewolu A. M.4

Department of Biochemistry and Immunology, University of Sao Paulo (S&o Paulo, Brazil), 2Department of
Biochemistry, University of Lagos (Lagos, Nigeria), 3Department of Biochemistry, Federal University of Technology
(Akure, Nigeria), “Department of Biochemistry, University of Lagos (Lagos, Nigeria)

Since the outbreak of Covid-19 identified around December 2019 which is rapidly expanding with confirmed cases in
over 210 countries. Global incidence is on a ravaging increase and with new cases reported daily which has imposed
threat to global health and economy. Some of the notable symptoms include dry cough, cold, fever and respiratory
distress alongside inflammation. In order to curtail the community spread and reduce the incidence of new cases of
Covid-19 we reviewed some medicinal foods, leaves and spices that has chemoprophylaxis and potent
pharmacological activities. The anti-inflammatory, anti-viral, anti-bacterial, antioxidant, anti-pyretic and inhibition of
viral replication properties against the SARS-COV-2 (Severe acute respiratory syndrome coronavirus 2) symptoms
and elucidate their bioactive compounds with their mechanism of action and suggest possible preventive roles they
play in the abating the spread of the Covid-19 and reduce the cases globally in a bid of raising the immune system
function and possible abate the development of symptoms and general health function. In this research, we presented
the preventive potentials of some medicinal foods, natural products, and their role in abating the community spread
of Covid-19 globally as well as the enhancement of immunity.

Keywords: Frugal Chemoprophylaxis, COVID-19, Medicinal foods
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DA - Protein Studies and Interactions

DA.01 - The cold shock domain of the glycine-rich protein AtGRP2 shows sequence selectivity and folds
upon binding its cognate DNA

Karina de Carvalho Pougy ', Clara Malizia Leal Ferreira da Motta', Luis Mauricio Trambaioli da Rocha e Lima?,
Gilberto Sachetto Martins3, Anderson de S& Pinheiro?

Departamento de Bioquimica, Universidade Federal do Rio de Janeiro (Rio de Janeiro, Brasil), 2Departamento de
Farmacos e Medicamento, Universidade Federal do Rio de Janeiro (Rio de Janeiro, Brasil), ®Departamento de
Genética, Universidade Federal do Rio de Janeiro (Rio de Janeiro, Brasil)

AtGRP2 (Arabidopsis thaliana glycine rich protein 2) is a glycine-rich, RNA-binding protein that plays key roles in
abiotic stress response and flowering time regulation in Arabidopsis thaliana. AtGRP2 consists of an N-terminal cold
shock domain (CSD) and two C-terminal retroviral CCHC-type zinc knuckles interspersed with glycine-rich regions.
Despite the wealth of information on AtGRP2 function, the molecular mechanisms underlying its biological role is
largely unknown. Thus, the objective of this work was to investigate the structure and systematically evaluate the
binding selectivity of AtGRP2-CSD. A combination of biophysical technics was employed, including NMR. A set of 25
different 7-mer DNA oligonucleotide sequences was used for the binding specificity analysis through fluorescence
spectroscopy. 1D ' H NMR spectra exhibited features of a folded protein, including a large amide chemical shift
dispersion. In contrast, 2D [ H, ' N] HSQC spectra revealed the presence of an unfolded state in equilibrium with
the native, folded protein with exchange kinetics in the slow time regime. Using multidimensional, triple resonance
NMR, we unambiguously assigned 95% of the folded state and 68% of the unfolded state resonances. On the
fluorescence experiments, it was observed that increasing concentrations of oligonucleotides led to suppression of
fluorescence spectra, suggesting that Trp37 is part of the binding site. DNA binding occurred with affinities ranging
from low nM to uM. Remarkably, AtGRP2-CSD bound to cognate DNA with a Hill “n” coefficient of 0.4, suggesting
negative cooperativity arising from folding upon binding events. NMR titration results identified aromatic residues at
strands 2 and B3, as well as loop 3[4 as critical for DNA binding. In addition, we show that full-length AtGRP2, but
not AtGRP2-CSD, phase separates into a gel-like condensate. Therefore, these results suggest that AtGRP2
selectively interacts with DNA oligonucleotides with, preferably, T-rich sequences. The phase-separation of full-length
AtGRP?2 has potential functional implications.

Keywords: AtGRP2, Structure, NMR
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DA.02 - The gill (Na+, K+)-ATPase from the swamp ghost crab Ucides cordatus is regulated by protein
kinases and the FXYD2 peptide

Francisco de Assis Leone !, John C. McNamara', Malson N. Lucena3, Carlos F.L. Fontes#, Rogerio O. Faleiros®,
Daniela P. Gargoné
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Ribeiréo Preto, Universidade de S&o Paulo, Ribeirdo Preto, SP, (SP, Brasil), ®Instituto de Biociéncias, Universidade
Federal do Mato Grosso do Sul (MS, Brasil), 4Instituto de Bioquimica Médica, Universidade Federal do Rio de
Janeiro (RJ, Brasil), 5Ciéncias Agrarias e Biologicas, Universidade Federal do Espirito Santo (ES, Brasil),
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Ucides cordatus is a mangrove crab known as the swamp ghost crab. While its osmoregulatory ability is well
characterized, little is known of the biochemical processes underlying gill ion transport. After 10-days acclimation to
different salinities we investigated the crab’s osmotic and ionic regulatory ability, kinetic behavior of the posterior gill
(Na*, K*)-ATPase and its regulation by protein kinases A and C, the calcium/calmodulin-dependent kinase and the
FXYD2 peptide. For enzyme activity estimation see Leone et al. (2020) Comp. Biochem. Physiol. 250B: 110507.
Salinity acclimation had no effect on hemolymph osmolality, which was very strongly hyper-/hypo-regulated; [CI-] was
well hyper/hypo-regulated although [Na*] was less so, becoming iso-natriuremic at high salinity. An unusual, notable
decrease in (Na*, K*)-ATPase activity on acclimation to lower salinities suggests that osmolytes other than Na* and
CI- sustain hemolymph osmolality in dilute media. Crabs acclimated to low salinities exhibit a single family of ATP
binding sites that obey Michaelis-Menten behavior. At salinities above 18 %S, high-affinity ATP binding sites appear
and correspond to 10-20% of total (Na*, K*)-ATPase activity; both the low- and high-affinity sites exhibit allosteric
behavior. Salinity acclimation affected the enzyme’s specificity constant (kcat/Kw), inducing a direct increase in
catalytic efficiency under saturation conditions. The endogenous protein kinases A and C inhibited (Na*, K*)-ATPase
activity while the FXYD2 peptide stimulated activity in a salinity dependent manner. The endogenous
calcium/calmodulin-dependent kinase exhibited regulatory phosphorylation of the gill ATPase and represents a novel
finding in the regulation of the crustacean (Na*, K*)-ATPase. These data reveal that U. cordatus exhibits a suite of
osmoregulatory and enzymatic adjustments to salinity acclimation that sustain its osmotic and ionic homeostasis, an
ability particularly important given its challenging, variable salinity environment.

Keywords: Gill (Na*, K*)-ATPase, Protein kinases, FXYD peptide
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DA.03 - BoophilinD1 Phage Display Library: Selection for Zika virus NS2b-NS3 protease

Veronica de Moraes Manzato , Ricardo José Soares Torquato!, Camila de Morais Coelho?, Camila Cardoso Di
Santo!, Fernando Allan Abreu Silva !, Martin Rodrigo Alejandro Wurtele?, Aparecida Sadae Tanaka'
'Biochemistry, Universidade Federal de S&o Paulo (SP, Brazil), 2Instituto de ciéncia e tecnologia, Universidade
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Arboviruses are a worldwide concern due to increased human mortality and incidence. Outbreaks of different
arboviruses have been stimulated the search for drugs and vaccines for viral control. Zika virus translates a single
polyprotein, containing structural and non-structural proteins. Our interest is the only serine protease (NS3), a
chymotrypsin-like, present in the genome. The complex NS2b (cofactor)-NS3 is responsible for the polyprotein
processing, together with host enzymes therefore, being essential to viral cycle. Our objectives were the construction
of a phage display library using Boophilin domain1 (D1), thrombin inhibitor of Kunitz family, as a template, and
selection of Boophilin D1 mutants for the Zika virus NS2b-NS3 protease. Therefore, we produce a BoophilinD1 library
containing random mutations at positions P1-P4’ with a title of 2.9x10 ¢ (cfu). The library was selected for purified
Zika NS2b-NS3 protease by three selection cycles. 17 clones were sequenced, and the results showed: 47% of
RALHA (P1-P4’) and 11.8% for RASWA, SMRPT or KALIP (wt). The wild type, mutant 12 and 14 containing the
sequence KALIP, RALHA and RASWA (P1-P4’), respectively were expressed and purified. They presented Ki values
for Zika protease of 0.046, 0.409 and 0.06 nM, respectively. The inhibitors were also able to inhibit DENV2 protease
with Ki values in nM range as well. Docking data indicate two possible interactions between enzyme and inhibitor for
mutant 12. The protease has an open and shallow pocket, in addition to an allosteric site, which makes stable
interaction and selection of compatible inhibitors challenging. Boophilin D1 mutant 14 selected for Zika protease
showed low Ki in the same order of Boophilin D1 wt. Our results suggested that those inhibitors are the strongest
Zika inhibitors present in the Boophilin D1 phage display library and this library can be used to select inhibitors for
other flavivirus proteases. Keywords: phage display, inhibitor, NS2b-NS3 Zika. Supported by: CNPq

DA.04 - Production and Characterization of the Recombinant Human Proteins TRAP-1 and CyP-D and in
vitro Detection of their Interaction

Eduardo Feliciano de Lima Santos ', Marina Del Giudice', Silvia Helena Libardi2, Carlos Henrique Inacio
Ramos?, Julio César Borges?, Lisandra Marques Gava'
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Molecular, Universidade de Sao Paulo (Brazil), ®Dep de Quimica Organica, Universidade Estadual de Campinas
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Proteins are molecules responsible for several biological functions, including maintaining homeostasis within the cell.
Molecular chaperones such as the mitochondrial HSP90, TRAP-1, are fundamental to this process due to their ability
to ensure correct protein folding and protect the cell from apoptosis. TRAP-1 is a crucial protein in this process and
is responsible for maintaining mitochondrial integrity and playing a protective role against reactive oxygen species.
Another important protein in this context is Cyclophilin-D (CyP-D), which acts as a co-chaperone, regulating the
activities of other proteins. Both proteins are heavily studied as targets for therapies, as imbalances in their
functionality are related to diseases, such as cancer. The main objective of this project was to produce and
characterize the two recombinant proteins, as well as detect and assess the in vitro interaction between them. Both
proteins were produced in E. coli BL21(DE3), and protein expression was induced by isopropyl-p-D-thiogalactoside
(IPTG). Purification was achieved through immobilized metal affinity (IMAC) and size-exclusion (gel filtration)
chromatographies. The efficiency of the methods was verified by polyacrylamide gel electrophoresis (SDS-PAGE)
and protein concentration was determined by spectrophotometric measurements. A pulldown assay was performed
to detect the interaction, and both proteins were submitted to analytical gel filtration for characterization. Both proteins
were successfully expressed and purified, with a high degree of purity and homogeneity. They were both
characterized by the analytical gel filtration and the pulldown assay was able to detect their interaction. The results
show that both proteins can be successfully produced in vitro. The characterization showed that TRAP-1 was an
asymmetric dimer in solution, while CyP-D was a globular monomer. The pulldown assay confirmed the physical
interaction between both proteins under all tested conditions, which justifies further and more detailed investigation
of this interaction.

Keywords: Molecular Chaperone, TRAP-1, CyP-D. Supported by: CNPq e FAPESP

196



E-Poster Session

DA.05 - macrophage migration inhibitory factor of Leishmania major (LmMIF) and C-terminal truncated
mutants: structural stability and migration inhibitory activity

Elise Marques Freire Cunha'-2, Dham Khlisman Velozo da Silva', Rafael Ricci de Azevedo?, Marcelo Rodrigues
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(Sao Paulo, Brasil), 5Technology Facility, York Biomedical Research Institute, University of York (United Kingdom),
6Department of Biology, York Biomedical Research Institute, University of York (United Kingdom)

The macrophage migration inhibitory factor (MIF) is an important proinflammatory and immunoregulatory protein and
participates in both innate and adaptive immune responses. MIF orthologues were identified in several parasites,
including Leishmania, and have been suggested a possible modulating function of the host immune response to
benefit the development of parasites. In this work, the structural characterization and the migration inhibitory activity
of L. major MIF2 (LmMIF2), C-terminal truncated Deltad (W108FDelta5) and Delta10 (WtDelta10) mutants were
performed in solution. The recombinant LmMIF2, Delta10 and Delta5-C-terminal mutants were expressed in E. coli
and purified by affinity chromatography. The solution stability of the LmMIF2 and mutants were evaluated by circular
dichroism, Intrinsic Fluorescence Tryptophan Emission and SEC-MALS analysis. The inhibition of the macrophage
migration was evaluated by wound healing assay. Far UV CD analyzes showed secondary structure is stable between
pHs 4 and 10 and that the C-terminal region is important only extreme pHs. The decreased fluorescence emission at
acidic pH indicated a tertiary structure adjustment that was most effective in the mutants at pH < 4. ANS binding
revealed a molten globule state for LmMIF2 and mutants and chemical denaturation confirmed a decreased stability
of WtDelta10 mutant, indicating the importance of the C-terminal portion for the structure. The SEC-MALS
experiments revealed a trimeric structure for LmMIF2 and mutants at pH 7 and pH4 indicating that C-terminal portion
is not essential in the maintenance of the trimeric quaternary structure. The wound healing assay showed that the
macrophage migration inhibitory activity of the C-terminal mutants was preserved. The stability of the solution
structure of LmMIF2, resulting from a robust secondary structure associated with tertiary structure adjustments of a
trimeric state, allows its migration inhibitory activity independent of the C-terminal region.

Keywords: Protein , Stability, Leishmania
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DA.06 - The tyrosine-rich repeat in chlamydial TarP is intrinsically disordered
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UK), 3Institute of Structural and Molecular Biology, Birkbeck College, University of London (WC1E 7HX, UK)

TarP (Translocated actin-recruiting phosphoprotein) is a chlamydial effector protein essential for host cell invasion. It
is injected into the host cell in the beginning of the infection process via type Ill secretion. Once inside the host cell,
multiple regions in TarP interact with host proteins in different ways to reorganise the actin cytoskeleton and bring
chlamydia into the host cell. Some of these regions are common to all chlamydia species, such as the WH2-like
region that is capable of directly binding actin monomers and nucleating the formation of new actin filaments, while
other regions are absent in some species. Chlamydia trachomatis is the species responsible both for the most
commonly diagnosed sexually transmitted disease in the UK and the most common cause of preventable blindness
in the world. Unlike some other chlamydia species, its TarP contains a variable number of tyrosine-rich repeats, which
get phosphorylated upon injection into the host cell. Once phosphorylated, they interact with SH2 domains in
signalling proteins, disrupting cytoskeleton signalling. To determine the folding status of the Tyr-rich repeats in TarP,
we have expressed and purified a single Tyr-rich repeat from C. trachomatis TarP, and characterized it using NMR
and Synchrotron Radiation Circular Dichroism spectroscopy. The NMR chemical shifts and the SRCD spectrum
showed mainly characteristics of a random coil. The resulting spectra are characteristic of a mostly intrinsically
disordered protein, with some residual helical content.

Keywords: chlamydia, intrinsically disordered proteins, NMR
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DA.07 - Biochemical and Biophysical studies of the Neurospora crassa AAA+ RVB-1/RVB-2 protein
complex and its novel function in stress response
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'Dep de Bioquimica e Quimica Organica, Instituto de Quimica de Araraquara, Universidade Estadual Paulista (SP,
Brazil), 2Dep de Quimica e Fisica Molecular, Instituto de Quimica de Sdo Carlos, Universidade de S&o Paulo (SP,
Brazil), 3Dep de Materiais Dentarios e Protese, Faculdade de Odontologia de Araraquara, Universidade Estadual
Paulista, (SP, Brazil), “Dep de Fisica e Biofisica, Instituto de Biociéncias de Botucatu, Universidade Estadual Paulista
(SP, Brazil)

The RVB protein complex, composed of two paralogs (RVB-1 and RVB-2 in Neurospora crassa), belong to the AAA+
(ATPases Associated with various cellular Activities) superfamily present in archaea and eukaryotes. They are highly
conserved proteins and can interact with many proteins forming multimolecular complexes involved in many biological
processes, such as gene expression, cellular differentiation, chromatin remodeling and tumorigeneses. The objective
of the present work is to characterize the N. crassa RVB-1/RVB-2 complex in the context of stress response and
structural properties. To characterize the protein complex we used functional assays, and biochemical and
biophysical approaches. Growth of the heterokaryotic mutant cells is severely impaired in the presence of stressors
and both proteins are overexpressed under stress-induced by salt and temperature. In addition, both are light-
regulated proteins exhibiting opposite expression modulation, while RVB-1 is activated, RVB-2 is repressed by light.
Both proteins show a perinuclear location, and their nuclear expression are increased under stress. RVB-1 co-
immunoprecipitations assays of cell extracts exposed to osmotic and heat stresses led us to identify components of
several chromatin remodelers and the shugoshin-like protein, a protein described as involved in stress response in
mouse cells. Biochemical and biophysical studies were also performed with the RVB-1/RVB-2 recombinant proteins.
SEC-MALS analysis revealed that the complex predominantly exists as a dimer in solution and that nucleotides
(ATP/ADP) influence the oligomerization state, while ATP favors hexamers assembly, ADP favors the formation of
multimeric states, likely dodecamers. Molecular Dynamics simulations showed that nucleotides promote a structural
rearrangement of the complex, more likely influencing the cooperativity between the monomers. The protein complex
binds to dsDNA fragments and exhibits ATPase activity, which is strongly enhanced in the presence of DNA. Our
findings show that some properties of this protein complex are fungus specific.Keywords: SEC-MALS, co-
immunoprecipitation, stress response.
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DA.08 - Myristoylation and its effects on the Golgi Reassembly and Stacking Protein 55
Emanuel Kava *, Antonio José Costa Filho!
'Fisica, Universidade de S&o Paulo (S&o Paulo, Brasil), 2Fisica, Universidade de Sao Paulo (S&o Paulo, Brasil)

GRASP55 is a myristoylated protein localized in the medial/trans-Golgi faces and involved in the Golgi structure
maintenance and the regulation of unconventional secretion pathways. It is believed that GRASP55 achieves its main
functionalities in the Golgi organization by acting as a tethering factor and, when bound to the lipid bilayer, its
orientation relative to the membrane surface is restricted to determine its proper trans-oligomerization. Despite the
paramount role of myristoylation in GRASP function, the impact of such protein modification on the membrane-
anchoring properties and the structural organization of GRASP remains elusive. Here, an optimized protocol for the
myristoylation in E. coli of the membrane-anchoring domain of GRASP55 is presented. Optimization of a
myristoylation protocol in GRASP55 in E. coli and analysis of its biophysical properties and interaction with model
membranes. Protein expression and purification in E.coli, size exclusion chromatography (SEC), liposome
electrophoretic mobility assay (LEMSA), near and far-UV CD, fluorescence, MD simulations. The biophysical
properties of the myristoylated/non-myristoylated GRASP55 GRASP domain were characterized in a membrane-
mimicking micellar environment. Although myristoylation did not cause any impact on the protein’s secondary
structure, according to our circular dichroism data, it had a significant impact on the protein's thermal stability and
solubility. Electrophoresis of negatively charged liposomes incubated with the two GRASP55 constructions showed
different electrophoretic mobility for the myristoylated anchored protein only, thus demonstrating that myristoylation
is essential for the biological membrane anchoring. Molecular dynamics simulations were used to further explore the
anchoring process in determining the restricted orientation of GRASPs in the membrane. Less soluble and more
stable protein, differences in electrophoretic mobility of liposomes incubated with myristoylated protein, a successful
anchoring in model membranes. Keywords: GRASP, Membrane interaction, Myristoylation. Supported by: CAPES
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DA.09 - Vibrio cholerae YaeO is a structural homologue of RNA chaperone Hfq that inhibits Rhodependent
transcription termination by dissociating its hexameric state
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Efficient and accurate transcription termination is required for the correct regulation of bacterial gene expression. In
bacteria, two main mechanisms of transcription termination have been described, Rho-independent and Rho-
dependent termination. In Rho-dependent termination, Rho binds to the rho utilizing (rut) sites on the nascent RNA
and translocates in the 5' to 3' direction using the ATP hydrolysis energy eventually dislodging the RNA-polymerase
from elongation complex [1]. The Psu and YaeO are two established inhibitors of Rho-dependent termination [2,3].
Crystal structure of Psu, solved by our lab, demonstrates novel fold and uniquely knotted dimer [2]. Structure of
Escherichia coli YaeO (EcYaeO), solved by NMR, exhibits similarity with Hfq protein [4]. Detailed sequence and
phylogenetic analysis demonstrate that V. cholerae YaeO (VcYaeO) is significantly distinct from its E. coli counterpart.
VcYaeO causes significant growth defect upon in vivo expression and inhibits in vitro functions of the Rho. Structure
of VcYaeO solved at 1.75 A resolution, the first crystal structure of a YaeO protein, demonstrates a beta-sandwich
fold distinct from the NMR-structure of the EcYaeO. Through various biophysical techniques like SEC, DLS and
chemical crosslinking we have demonstrated that VcYaeO disrupts the oligomeric state of the VcRho. Interestingly,
VcYaeO has structurally more resembles to the Hfg protein and like the latter it exhibits sSDNA/RNA binding
properties whereas EcYaeO is unable to do so. Through docking studies and ssDNA/RNA binding properties we
propose that VcYaeO inhibits the function of the Rho protein via disruption of the latter's hexameric assembly and
also likely by sequestering the RNA from the Rho primary binding sites. References: [1] T. Platt, Mol. Microbiol. 11
(1994) 983-990. [2] R. Banerjee. et al. J. Biol. Chem. 287 (2012) 44667-44675. [3] S. Pichoff. et al. Mol. Microbiol.
29 (1998) 859-869. [4] P. Gutiérrez. et al. J. Biol. Chem. 282 (2007) 23348-23353. Keywords: X-ray crystallography,
anti-termination, disruption of Rho hexamer

DA.10 - Structure and antibacterial properties from BMOOLAAO-II, A L-Amino acid oxidase isolated from
Bothrops moojeni.
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Ralciane de Paula Menezes?, Meliza A.S. Bessa?, Nilson Nicolau Junior3, Veridiana de Melo Rodrigues Avila'
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The snake venom is composed of a mixture of macromolecules with a wide variety of biological effects. Due to their
pharmacological properties, many components call attention to the treatment of various human diseases, such as L-
amino acid oxidases from snake venoms (SV-LAAOs). The present study aimed to (i) isolate an L-amino acid oxidase
(LAAO) isoform from Bothrops moojeni called BmooLAAO-II; (i) evaluate the bactericidal effect of the toxin against
Gram-positive and Gram-negative strains acquired from the American Type Culture Collection and multidrug-
resistant clinical isolates; and (iii) investigate the molecular structure to clarify the biological function. The purification
of the toxin was performed using three chromatographic steps including molecular exclusion, hydrophobic interaction,
and affinity. The antibacterial activity was determined by the Minimum Inhibitory Concentration (MIC) and the
Minimum Bactericidal Concentration (CBM). The structure analysis was performed by molecular modeling, molecular
docking, and molecular dynamics. Purified BmooLAAO-II showed to be a homodimeric acidic glycoprotein with
molecular weight around 60 kDa under reducing conditions in SDS-PAGE. The enzyme exhibited high specificity
catalysis on amino acid L-Leucine, 4,136,683 U/mg/min. After incubation, the toxin demonstrated a strong bactericidal
effect against Staphylococcus aureus and Escherichia coli, additionally the toxins show bacteriostatic action against
Enterococcus faecium. Sequence analysis indicates a high sequence identity among SV-LAAOs. Structures studies
show highly conserved structural pattern of SV-LAAOs composed by FAD-binding domain, substrate-binding domain,
and helical domain. In this sense, BmooLAAO-II demonstrated promising pharmacological properties. These results
are important to direct our research for the development of new and more effective antibacterial agents, including the
control of resistant bacterial infections. Furthermore, the structure-functional relationship contributes to clarify the
mechanism of action and assist the research of potential molecules with biotechnological applications. Keywords:
Bothrops moojeni, L-amino acid oxidase, Pharmacological properties. Supported by: CNPq
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DA.11 - Fibrillation of alpha synuclein probed by surface methylation
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The nature and size of the accessible surface area (SASA) of the polypeptide chain plays a key role in protein folding
and complex formation. SASA can be probed with diazirine (DZN), a tiny precursor of the extremely reactive
methylene carbene (:CH2). Sparse methylated sites left on the polypeptide provide revealing signs on the
conformation. The metric extent of methylation (EM) derived from mass spectra discriminates between native and
alternate states. Human alpha synuclein (AS) aggregates into oligomers and amyloid fibrils, constituents of Lewy
bodies, a cytosolic hallmark of Parkinson disease. DZN labeling proves particularly fit to analyzing the conformational
plasticity inherent to this intrinsically disordered protein. Unlike folded proteins where EM differs markedly between
native and unfolded states, AS in buffer orin 6 M GdmCl displays a similarly enhanced value, revealing high solvent
accessibility under normal physiological conditions. Strikingly, AS fibrils display an enhanced EM value compared to
the monomer, as a consequence of the organization of a hydrophobic interface. In addition, location of methylated
sites by multidimensional NMR (1H15N-HSQC) opens a vast panorama. The extent of: CH2 reaction across the
surface of AS defines sequential intensity profiles. Differential labeling signs point to the involvement of the N-terminal
domain in fibril formation. We anticipate that the combined picture derived from MS and NMR data will serve to
elucidate the contribution to fibrillation of the different structural moieties of AS, allowing the appraisal of species
belonging to the monomeric ensemble, the lesser-known oligomers, and the fibrillar aggregates.

Keywords: Synuclein, Methylation, Diazirine
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DA.13 - Investigation of New Therapeutic Targets in Trypanosoma cruzi Genome Using Different
Computational Approaches

Lorrana Faria Fonseca !, Manuela Leal da Silva'

'Bioinformatic, 1 Institute of Biodiversity and Sustainability, Federal University of Rio de Janeiro (Rio de Janeiro,
Brasil)

Trypanosoma cruzi is a protozoan that belongs to the Trypanosomatidae family and an etiologic agent of Chagas
disease. It's transmission to insect vector Rhodnius prolixus. About 6 million to 7 million people worldwide are
estimated to be infected with T. cruzi, the parasite that causes Chagas disease. The Benzonidazole is used to treat
infection in Brazil, which has no guarantee of the treatment's total effectiveness yet. The objective of this work is to
analyze the hypothetical proteins predicted in the genome of the Trypanosoma cruzi, unveiling their functionalities
and interactions using in silico tools aiming at the search for new therapeutic targets for the treatment of Chagas
disease. We used data of the Trypanosoma cruzi [PRINA15540] with 19,607 proteins. We separate hypothetical
proteins and make a structural prediction through comparative 3D modeling using the MHOLIine platform. The 3D
models were selected by analyzing the identity-coverage between the alignments, RMSD between model-template
and Ramachandran's plot generated by the PROCHECK software. We search for structural similarity using Kpax,
CATH and ScopE. Molecular Function was predicted using Gene Ontology. It was possible to build 808 three-
dimensional models from the 19,607 proteins predicted in the T. cruzi genome. After analyzing the favorable-
prohibited regions through the Ramachandran’s plot, of these 360 proteins to predict function and resulting in 27
target proteins for the next step. It was possible to build 3D models for 27 proteins from interesting groups previously
predicted like hypothetical proteins. The next steps will be to analyze the metabolic pathways of these proteins in
KEGG (Kyoto Encyclopedia of Genes and Genomes) to direct these proteins like possible therapeutic targets.
Keywords: Trypanosoma cruzi, Chagas disease, predict function
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DA.14 - Effects of the endocannabinoids AEA and 2-AG on single channel gramicidin A conductance and
membrane capacitance of lipid bilayer

Djalma Medeiros *, Manoel Arcisio-Miranda?2

'Filosofia, Faculdade de S&o Bento (S&o Paulo, Brazil), 2Biofisica, Universidade Federal de S&o Paulo (S&o Paulo,
Brazil)

AEA and 2-AG are endogenous cannabinoids molecules lipid messengers with amphiphilic character that exercise
regulatory functions in nervous system by binding to cell membrane receptors CB1 and CB2. They also exert direct
actions, without receptor mediation, regulating the function of ion channels. The regulation model by endocannabinoid
specific binding to its target does not promptly explicates its activity modulation of different classes of ion channels.
Our research propound an alternative endocannabinoid mode of regulation of protein ion channel based on a
nonspecific and receptor-independent mechanism involving the adjustment of the membrane/protein hydrophobic
coupling, which arises from drug-induced local changes in bilayer elastic properties that alter the energetic coupling
between the protein and its host bilayer. The regulatory action of both AEA and 2-AG on gA ion channel in planar
lipid bilayers composed of DOPC and DPhPC was determined using single channel conductance and membrane
capacitance measurements together with techniques of continuous theories of elastic deformation of bilayers. The
endocannabinoids do not change the membrane capacitance or the amplitude of single channel current, but produce
increase in the channel’s appearance frequency and its open state average lifetime. The observed effects are more
intense in bilayer of DOPC then of DPhPC due to higher hydrophobic mismatch of DOPC. The insertion of a protein
into the hydrophobic environment of the lipid bilayer has an energy cost related to the adjustments of the bilayer to
the membrane protein hydrophobic portion. The correlation between channel kinetics and energetics shows that the
action of the endocannabinoids on gA channel has a linear rate-equilibrium relation that provides strong support for
the hypothesis that their effects are mediated by a more general and nonspecific modulation mechanism associated
with locally adjusting the bilayer hydrophobic thickness to match the channel length. Keywords: bilayers, channels,
endocannabinoids. Supported by: FAPESP and CNPq

DA.15 - Preliminary over view of the interaction features between the recombinant disintegrin, Jararacin,
and platelets: NMR studies

Jorge Eduardo Chang Estrada *, Jorge Eduardo Chang Estrada’, Ariana Azevedo Vasconcelos', Victor da
Concencéo David', Leticia dos Reis Machado!, Russolina B. Zingali’, Fabio Ceneviva Lacerda de Aimeida’
"Instituto de Bioquimica Médica Leopoldo de Meis, Universidade Federal do Rio de Janeiro (RJ, Brazil)

Desintegrins are small cysteine-rich peptides found in snake venom. They have modulating activity over a broad
range of Integrins, which are heterodimeric receptors that have a key role in mediating physiological and pathological
processes, such as cell adhesion, migration, apoptosis, and platelet aggregation. Integrins, thus, have become a
therapeutically target and disintegrins can provide new information about physiopathology activities, such as
thrombosis and angiogenesis. The objective of this study was to express and analyze the activity of a recombinant
disintegrin, jararacin (rJarc), over platelet aggregation. To complete our objective, we expressed the disintegrin on a
Pichia pastoris system. The yeast was transformed with the vector pPIC9 containing the synthetic gene of rJarc. The
disintegrin was expressed and secreted in the cultured media and then purify by molecular exclusion
chromatography. Also, 15N-rJarc was expressed and purified as described. We confirmed the molecular mass and
internal sequence by mass spectrometry and its correct folding by 1H nuclear magnetic resonance spectra and
circular dichroism. Then, we performed biological assays to evaluate the activity of rJarc over platelet aggregation.
rdarc yield was 30 mg/L approximately. Also, rJarc was capable of inhibiting platelet aggregation induced by ADP,
collagen, and thrombin. Also, presented an inhibitory activity over the adhesion of platelets to collagen (by 500nM)
and fibrinogen (by 150 nM) under continuous flow. In addition, preliminary NMR studies, in the presence or absence
of platelets, revealed changes in rdarc structure and the residues involved in the platelet-desintegrin interaction. In
conclusion, rJarc was expressed in a correct folding and inhibit platelet aggregation in a similar way to the native
protein. NMR data shows that rJarc is a useful tool to understand the interaction of disintegrins with platelets and
integrins.

Keywords: Disintegrin, Integrin, Platelet aggregation. Supported by: FAPERJ, CNPq and CAPES

201



E-Poster Session

DA.16 - The phosphoprotein of respiratory syncytial virus, a protein of low structural complexity and still
an essential player of the viral polymerase

Christina SIZUN 1, Cardone Christophe!, Caseau Claire-Marie!

"Institut de Chimie des Substances Naturelles, Centre National de la Recherche Scientifique (France)

The phosphoprotein (P) is an essential co-factor of the polymerase of Mononegavirales order viruses. We focused
on the phosphoprotein of respiratory syncytial virus (RSV), which is a major pathogen responsible for pneumonia in
children and the archetype of the Orthopneumovirus genus, Pneumoviridae family. The RSV P phosphoprotein is an
essential co-factor of the viral RNA polymerase complex. Its primary function is to tether the catalytic subunit of the
polymerase (L) to the ribonucleoprotein genome by specific interactions with the viral nucleoprotein (N), by binding
to the L protein on the one hand and to the N protein on the other hand. More generally, the RSV P protein acts as a
hub protein for the viral RNA polymerase complex by assembling its different components. For example it recruits
additional factors like the RSV transcription factor M2-1 and the cellular phosphatase PP1. We used a combination
of biochemical, byophysical and NMR approaches to gain structural and dynamic insight into the RSV P protein. We
showed that it contains large N- and C-terminal intrinsically disordered regions (IDRs), the only domain with well-
defined structure being a small tetramerization domain. We analyzed the full protein and fragments. By NMR we
showed that the IDRs display transiently structured regions, some with high helical propensity. The combination of
intrinsic disorder and tetrameric organization allows RSV P to bind to multiple partners and endows it with adaptor
protein-like properties. We identified several binding regions that correspond to different partners and complexes
AND/or that drive compaction of this protein. Finally, we showed that the RSV N-P protein-protein interaction could
be targeted by small compound inhibitors to design new antiviral therapeutics.

Keywords: nuclear magnetic resonance, intrinsically disordered protein, viral polymerase complex
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DA.17 - Human TMED 1 GOLD domain: Thermodynamic and structural analysis

Danielly Christine Adriani Maia Mota 1, Luis Felipe Santos Mendes', lara Aimé Cardoso’, Renan Minin de Mori',
Mariana Raquel Bunoro Batista', Luis Guilherme Mansor Basso?, Maria Cristina Nonato?, Antonio José Costa-
Filho

'Department Physics, University of Sdo Paulo (SP, Brasil), 2Science and Technology Center, Universidade
Estadual do Norte Fluminense Darcy Ribeiro (RJ, Brazil)

TMEDs are eukaryotic transmembrane proteins located in all subcompartments of the initial secretory pathway.
Although essential during bidirectional transport between the endoplasmic reticulum and the Golgi, information about
their structure, oligomeric state and how they anchor the transport cargo is still lacking. To fulfil this gap, we performed
a detailed biophysical characterization of the GOLD domain of human TMED1. The recombinant TMED1 GOLD
protein was purified in two steps and analysed through: Circular Dichroism, Size Exclusion Chromatography with
Multi-Angle Light Scattering, Size Exclusion Chromatography, Differential Scanning Calorimetry, X-ray
crystallography, Phylogenetic analyses, Molecular dynamics simulations and MM/PBSA free energy calculation. The
circular dichroism data showed that, after purification, the protein was folded and its secondary structure content was
predominantly formed by -sheets (~44%). The high-resolution structure was determined by protein crystallography
and showed a structural organization in a B-sandwich composed of two four-strand antiparallel 3-sheets and a
conserved disulphide bond. The protein formed a dimer structure in the crystal organization, further confirmed
experimentally in solution and showed to be salt-dependent. The proposed dimeric structure was further analysed
using molecular dynamics simulation and the residues important for oligomerization were mapped. A model for the
TMED docking to the membrane was proposed.

Keywords: TMED, P24 family, Early Secretory Pathway
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DA.19 - Quantitative evaluation of the binding of the scFv antibody NUsc1 to Alzheimer’s Disease-
Associated AB oligomers using Surface plasmon Resonance

Mariane Favero Carraro ', Ana Paula Masson', Raquel Maria de Campos', Vitor Marcel Faga', Adriano Silva
Sebollela’

Departamento de Bioquimica e Imunologia, Faculdade de Medicina de Ribeirao Preto (SP, Brasil)

Alzheimer disease (AD), the leading cause of dementia worldwide, is characterized by the brain accumulation of
protein aggregates, including those formed by the B-amyloid peptide (AB). Although the molecular mechanisms
underlying the pathogenesis of AD are still not completely understood, mounting evidence implicates soluble Ap
oligomers (ABOs) as key players in disease onset and progression. Here we have used surface plasmon resonance
(SPR) to evaluate the binding of a scFv antibody fragment previously selected by our group, named NUsc1, which
has been shown to neutralize the neurotoxicity of ABOs, to in vitro-prepared ABOs. Evaluate the binding of the scFv
antibody NUsc1 to soluble AR oligomers. A SPR CM-5 chip was functionalized with the anti-c-myc IgG 9e10. Next,
purified c-myc tagged-NUsc1 was immobilized this chip via interaction with c-myc tag. The interaction of synthetic
ABOs with this chip was analyzed by SPR. The immobilization of NUsc1 to the chip via myc tag, and the binding of
ABOs to immobilized NUsc1 were clearly observed. The binding of ABOs at different concentrations revealed that
ABOs binds to NUsc1 with high affinity, in the low nanoM range. We also observed the selectivity of NUsc1 binding
comparing its binding to ABOs to the response obtained with lysozyme oligomers, which was significantly lower. We
have established an efficient strategy to quantitatively evaluate the binding of the scFv antibody NUsc1 to AP
oligomers. Using this assay, we have determined the high affinity of NUsc1 to ABOs, which is in the low nanoM range.
This SPR assay may be used in the future to quantify the affinity of other high-affinity conformation-sensitive
antibodies to ABOs, with implications to diagnostic and therapeutic applications in AD.

Keywords: ABOs, Alzheimer, SPR
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DA.20 - Biophysical characterization of the RNA-dependent RNA polimerase (nsP4) protein of Chikungunya
virus

Marjorie Caroline Liberato Cavalcanti Freire !, Luis Guilherme Mansor Basso?, Nathalya C M R Mesquita’,
Glaucius Oliva'

"Instituto de Fisica de Sao Carlos , Universidade de Sao Paulo (SP, Brazil), 2Campos dos Goytacazes,
Universidade Estadual do Norte Fluminense Darcy Ribeiro (RJ, Brazil)

The alphavirus Chikungunya virus (CHIKV) is the causative agent of Chikungunya fever, an arboviral disease
transmitted to humans by the bite of mosquitoes from the Aedes genus. The symptoms include rash, fever, edema,
and joint and musculoskeletal pain. The lack of an effective treatment, associated with the debilitating period caused
by joint pain, creates the need to intensify studies that may lead to new drugs or vaccines against this virus. The
CHIKV belongs to Togaviridae family and is a positive-sense single-stranded RNA virus , whose genetic material
encodes two polyproteins (structural and non-structural), which after cleavage give rise to nine mature proteins.
Among them, nsP4 is the RNA-dependent RNA polymerase (RdRp) and plays a crucial role in the viral RNA
replication. Due to this notorious importance, the nsP4 emerges as a promising target for the search for drugs against
CHIKV. So far, its three-dimensional structure has not been elucidated, then biophysical methods can be useful for
obtain structural and dynamic information about this protein. Here, the CHIKV nsP4 was cloned, expressed in
heterologous system and purified. Differential Scanning Fluorimetry, Circular Dichorism and Differential Scanning
Calorimetry were performed to assess stability, secondary structure content, thermal/chemical denaturation profiles
and thermodynamic parameters of the transition process. As results, the CHIKV nsP4 showed a predominance of
helical content, which is a common feature of viral polymerases. The chemical denaturation showed a non-
cooperative process and the thermal denaturation occurs cooperatively, presenting well defined state transition and
this process is kinetically controlled. Based on these findings, studies of ligand interactions will be carried out to
search for compounds able of interact with nsP4, aiming the development of novel antiviral drug candidates to treat
CHIKYV infection.

Keywords: Chikungunya virus, nsP4, thermal denaturation
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DA.21 - Structural, Functional and Evolutionary aspects of Calpain/Cactus complex action in Toll pathway
modulation

Alison Henrique Ferreira Julio 12, Paloma Dias e Vasconcellos', Priscila da Silva Figueiredo Celestino Gomes?,
Pedro Geraldo Pascutti2, Paulo Bisch?, Helena Araujo’

1ICB, Instituto de Ciéncias Biomédicas, Federal University of Rio de Janeiro (Rio de Janeiro, Brazil), 2Biofisica,
Instituto de Biofisica Carlos Chagas Filho, Federal University of Rio de Janeiro (Rio de Janeiro, Brazil)

Calpain A is a cysteine protease regulated by Ca++ able to cleave Cactus (IKB) resulting in modulation of Toll
signaling. However, structural and biophysical requirements involved in the interaction of Calpain A and Cactus
remains unknown. Here, we report the molecular structures and conformational dynamics of Calpain A-Cactus
complex and functional analysis of Calpain in D. melanogaster and Rhodnius prolixus. All-atom molecular dynamics
of Calpain A-Cactus complex were carried out with AMBER14 using AMBER (ff14SB) force field followed by 350 ns
simulations. Molecular dynamic simulations revealed that the N-terminal region of Cactus undergoes wide
conformational rearrangement indicating that acts as a modulator in the cleavage process, by approximating the
Cactus cleavage site to the catalytic site of Calpain A. Our results also indicate that the complex depends on
electrostatic interactions, involving negatively charged regions in Cactus ankyrin repeats and positively charged
regions in Calpain A domains PC1 and PEF. Furthermore, the Calpain A-Cactus complex is sustained by salt-bridges
formed along the Cactus alpha helix anti-parallel ankyrin repeats and Calpain A EF hands 2, 3, 5 and CBSW domain
of Calpain A. Next, we interrogated the conservation of Calpain in modulate Toll signaling in a phylogenetically basal
insect R. prolixus. We found amplification of Calpain system in Rhodnius genome. Calpains in R. prolixus revealed
differential architecture, with differential EF-Hand domain and containing key mutations at the catalytic residues of
CysPc domain of Calpain A/B like, yielding catalytic dead-Calpains. Functional assays by pRNAi revealed
phenotypes at oviposition for CalpA1, CalpA4 and CalpC. Interesting, in situ hybridization after catalytic-dead-CalpA2
knockdown indicated disruption of Twist and SoxN territories resulting at fail of germ band elongation. These
evidences reveal the structural requirements involved in Calpain modulation of Toll signaling, as well as a different
domain-architecture of Calpains including catalytic-dead that influences critical early stages of Rhodnius
development.

Keywords: CalpainA-Cactus complex, NFkB, protein-protein interactions
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DA.22 - Exploring the Energy Landscape of Chromosomes
Vinicius de Godoi Contessoto , Antonio B. Oliveira Jr*, José N. Onuchic'
'Center for Theoretical Biological Physics (CTBP), Rice University (Houston, TX, USA)

Significant efforts have been made to obtain the genome's three-dimensional structure and understand how
chromosomal organization may affect gene regulation and expression. Chromosome conformational capture
techniques such as Hi-C have been essential in uncovering the quantitative information needed to determine
chromatin organization. Complementing these experiments, co-polymers theoretical methods are necessary to
determine the ensemble of three-dimensional structures associated with Hi-C maps. In addition to the structural
information, these theoretical advances also shed light on the underlying mechanisms governing genome assembly
and function. We perform chromatin dynamics simulations using a maximum entropy approach by applying the
MiChroM (Minimal Chromatin Model) energy function to generate the 3D ensemble of chromosome structures. The
energy function is transferable between chromosomes, cell lines, cell cycle phases, and different organisms.
MiChroM energy function is now available in a fast and scalable software version, which can perform chromosome
simulations using GPUs via OpenMM Python API, called Open-MiChroM. Open-MiChroM and 3D ensemble of
chromosomal structures are available at the Nucleome Data Bank - https://ndb.rice.edu.

Keywords: Genome Organization, Chromosome Modeling, Chromatin Dynamics
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DA.23 - Structural and biochemical characterization of LsfA, a 1-Cys Prx involved in Pseudomonas
aeruginosa virulence

Rogério Luis Aleixo Silva 1, Renato Mateus Domingos', Madia Trujillo?, Arnaldo Oliveira Filho?, Cristiano Luis
Pinto de Oliveira?, Luis Eduardo Soares Netto'

Genética e Biologia Evolutiva, Universidade de S&o Paulo (SP, Brasil), 2Center for Free Radical and Biomedical
Research, Universidad de la Republica (, Uruguai), ®Instituto de Fisica, Universidade de Sao Paulo (SP, Brazil)

Pseudomonas aeruginosa is a ubiquitous, gammaproteobacteria that is the main cause of nosocomial infections and
some its strains present multiple antibiotic resistance. Macrophages and neutrophils release oxidants in response to
pathogen infection. In turn, P. aeruginosa contains antioxidants such as LsfA, a Cys-based peroxidase of the
peroxiredoxin family of enzymes. LsfA belongs to the Prdx6 sub-family and as most of its members displays the 1-
Cys Prx mechanism. Prdx6 enzymes are still poorly characterized. Additionally, LsfA is involved in P. aeruginosa
virulence. Therefore, the aim of the present work is the structural and biochemical characterization of LsfA. We
investigated the kinetics of LsfA by analyzing redox dependent changes in its intrinsic fluorescence and also by a
competitive assay, employing heme-dependent peroxidases. Thereby the second order rate constants for the
reactions of LsfA with: H202 (107 M-1.s-1), tert-butylhydroperoxide (106 M-1.s-1) and peroxynitrite (107 M-1.s-1)
were determined. Furthermore, rate constants of LsfA hyperoxidation by H202 (230 £ 2.31 M-1.s-1) and by tert-
butylhydroperoxide (286.9 £ 11.27 M-1.s-1) were also determined by the fluorimetric approach and confirmed by
western blotting. LsfA is rapidly oxidized by several peroxides, but its hyperoxidation rate constants are lower than
for other peroxiredoxin enzymes. Notably, this is the first description of hyperoxidation rate constants for enzymes of
the Prdx6 sub-family. Furthermore, two crystallographic structures of LsfA were elucidated in distinct oxidative states
(reduced and sulfonic acid), both in the dimeric state; at 2.6 and 2.0 A resolution, respectively. The native quaternary
structure (dimer) was confirmed by SAXS analysis. LsfA presents distinct topology and substrate accessibility in the
active site in comparison to human Prx6. Thus, relevant structural and biochemical insights were obtained on an
antioxidant enzyme involved in P. aeruginosa virulence that might enable the identification of a specific inhibitor.
Keywords: Peroxiredoxin, antioxidant defence , kinect characterization
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DA.24 - Effect of hydrogen sulfide on protein tyrosine phosphatase A from Mycobacterium tuberculosis
Karla Oliveira Ortiz ', Tomas Bohn Pessatti’, Angela Camila Orbem Menegatti2, Hernan Francisco Terenzi'
'Bioquimica , Universidade Federal de Santa Catarina (SC, Brasil), 2Bioquimica , Universidade Federal da Paraiba
(Paraiba , Brasil)

Tuberculosis is caused by the bacterium Mycobacterium tuberculosis, in 2019, this disease was the world's 13th
leading cause of death. To survive within the host macrophage, M. tuberculosis secretes the protein tyrosine
phosphatase A (PtpA), which contributes to the inhibition of phagosome-lysosome fusion. PtpA activity is modulated
by nitric oxide (NO), the S-nitrosylation of cysteine 53 decreasing 50% of its activity. Hydrogen sulfide (H2S) is also
involved in the posttranslational modification of cysteine residues. Thus, we aimed to investigate M. tuberculosis PtpA
susceptibility to persulfidation. PtpA and its heterologous cysteine mutants (C16A, C53A and C16/53A) were
expressed and purified. To perform the analyses, the proteins were incubated in the presence or absence of 1 mM
NaSH (H2S donor) for 30 min at 25° C. PtpA WT and C53A specific activities, using p-nitrophenyl phosphate as
substrate (pNPP), were significantly reduced by persulfidation, 2 and 3.5 times, respectively (one-way ANOVA,
p<0.001), while for the Cys16 mutants no difference were observed with the treatments. Using circular dichroism
(CD), we observed that the overall far-UV spectra of the proteins were similar, indicating that posttranslational
modification of PtpA and mutants do not affect the secondary structure profile. Also, no difference in the thermal
denaturation profile of PtpA and mutants were detected in the presence of NaSH. Altogether, our preliminary results
indicate that PtpA persulfidation may occur at Cys16 residue and that the posttranslational modification inhibits PtpA
activity but does not decrease protein thermal stability.

Keywords: Bacillus of Koch, posttranslational modification, S-sulfhydration
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DA.25 - Identification of novel substrates for the E3 ubiquitin-ligase SCF(FbxI17) complex by protein
microarrays.

Patricia Maria Siqueira dos Passos ', Camila Correia’, Tie Koide?, Valentine Spagnol?, Felipe Teixeira'
Department of Genetics and Evolution, Federal University of S&o Carlos (Sao Paulo, Brazil), 2Department of
Biochemistry and Immunology, Ribeirdo Preto Medical School, University of Sdo Paulo (S&o Paulo, Brazil)

The SCF(FbxI17) complex is a human E3 ubiquitin-ligase responsible for substrate recognition and ubiquitination
leading them to either proteasomal degradation or modulating its function. FbxI17 protein has a LRR domain (Leucine
Rich Repeat) for substrate interaction and a F-box domain to interact with SKP1 and assemble the complex.
Previously, a CGH-array (Comparative Genomic Hybridization) was performed in 746 cancer cell lines, and it was
found breaks in FBXL17 in 3 lines of breast cancer (BT-474, HCC38 and HCC1395) and in 1 line of
esophageal/gastric cardia adenocarcinoma (OE-19). These breaks led to the generation of FbxI17 containing the
LRR domain truncated. Surprisingly, these truncations impaired FbxI17 association with the other components of the
SCF complex decreasing its activity. The consequences of LRRs truncation regarding substrate binding and
ubiquitination were not investigated yet. Moreover, substrates identification for SCF(FbxI17) remain poorly described.
Identification of potential substrates and the effects of those truncations in substrate interaction and ubiquitination.
We performed a large-scale in vitro ubiquitination assay using SCF(FbxI17), SCF(FbxI17-A3LRR) complexes or
FbxI17-AF-box purified from HEK293T cells and protoarrays as substrate source. Targets differentially ubiquitinated
by the wild-type complex were selected through statistical analysis and submitted to validation assays. A total of 194
candidates were ubiquitinated by SCF(FbxI17) and SCF(FbxI17-A3LRR), among them, 92 targets were positive only
for the wild-type complex. Functional analysis identified that most targets were involved in RNA metabolism and cell
cycle modulation. Several possible substrates were submitted to validation assays, and we obtained promising results
with DDB1, a protein that is involved in DNA damage repair and protein ubiquitylation. According to our results, DDB1
interacts with FbxI17 and is ubiquitinated by SCF(FbxI17). Mutation in the LRRs domain affect SCF(FbxI17) activity.
DDB1 interacts with FbxI17 and is ubiquitinated by SCF(FbxI17).

Keywords: DDB1, SCF(FbxI17), Ubiquitination. Supported by: CAPES, FAPESP and CNPq

DA.26 - Biochemical characterization and structure elucidation of a new cytochrome P450 decarboxylase
Leticia Leandro Rade', Amanda Silva de Sousa', Suman Das?, Wesley Cardoso Generoso', Mayara Chagas de
Avila 1, Plinio Vieira Salmazo!, Gabriela Felix Persinoti!, Antonio Bonomi!, Mario Tyago Murakami', Thomas
Michael Makris?, Leticia Maria Zanphorlin'

ILNBR/CNPEM, Brazilian Center for Research in Energy and Materials (SP, Brasil), 2Molecular and Structural
Biochemistry, North Carolina State University (North Carolina, EUA)

Alkenes have an economic appeal, especially in the biofuels field, since they are precursors for drop-in biofuels
production, which have similar chemical and physical properties to the conventional fossil fuels, with no oxygen in
their composition. After the discovery of the first P450 CYP152 OleT e in 2011, reported with its unique property of
decarboxylating fatty acids (FA), by using hydrogen peroxide as a cofactor and producing 1-alkenes as the main
product, the scientific and technological interest in this family of enzymes vastly increased. In this context, the present
work presents a new decarboxylase (OleTrn) with low similarity with OleT e (32%), its biochemical characterization,
and the structure elucidation. As main results, OleTry presented a high yield of expression and purity, optimum
reaction conditions at 35 °C and pH from 6.5 to 8.0, and higher specificity for oleic acid. Besides that, structure-
guided mutations were performed, and, according to the functional characterizations, it was observed that some
mutations presented different specificity and chemoselectivity by varying the chain-length of FA substrates from 12
to 20 carbons. These results are extremely interesting from a biotechnological perspective as those characteristics
could diversify the applications and contribute to designing better cytochrome P450 decarboxylases. Considering
that peroxygenases have the potential activity of decarboxylating and hydroxylating fatty acids and that the
elucidation of the intriguing mechanistic involved in the decarboxylation preferential from OleT e is still a challenge,
the elucidation of OleTrn structure and the functional characterizations of OleTry and its mutants contribute with new
information about CYP152. Besides that, the work also contributed to the discovery of a new decarboxylase with a
different selectivity profile from OleT e, which allows a wide range of applications.

Keywords: P450, decarboxylases, alkenes. Supported by: FAPESP, SBBF
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DA.27 - The crystal structure of the exonucleolytic domain of the ribonuclease RRP44 of Trypanosoma
brucei reveals details of the catalytic mechanism

Giovanna Cesaro 2, Pierre Legrand3, Ahmed Haouz*, Nilson Ivo Tonin Zanchin', Beatriz Gomes Guimaraes'?
1ICC, Instituto Carlos Chagas (Parand, Brasil), 2Programa de pds-graduagao ciéncias-bioquimica, Universidade
Federal do Parané (Parana, Brasil), 3SSOLEIL, Synchrotron SOLEIL (Franca), 4Instituto Pasteur, Instituto Pasteur
(Franca)

Parasitic trypanosomatids, such as Trypanosoma brucei, T. cruzi and Leishmania sp. present unique features
compared with other eukaryotes regarding RNA processing and maturation. For instance, T. brucei ribosomes
contain specific rRNA expansions and the 60S subunit is composed of eight rRNAs molecules instead of the three
rRNAs found in most eukaryotes. The role of specific endo- and exonucleases in the maturation of the unusual rRNA
precursor of trypanosomatids remains largely unknown. One of the nucleases involved in rRNA processing is Rrp44,
a member of RNase II/RNB exonuclease family and an exosome associated ribonuclease in yeast, which is involved
in several metabolic RNA pathways. Here we investigate the structure of T. brucei RRP44 and its exonucleolytic
domain. Recombinant full-length with mutations at the catalytic sites and a truncated form of TbRRP44 containing
the RNB domain (TbRRP44_CSD1-S1) were overexpressed in Escherichia coli and purified by chromatography
methods before co-crystallization assays with RNA oligonucleotides. The structures of TbRRP44_CSD1-S1 in the
apo and holo forms were determined at 3.1 A and 2.6 resolution respectively. The overall folding of the RNase |I/RNB
family is conserved in ToORRP44, however comparative analyses indicate a distinct path for the substrate entrance,
comparing to the human orthologue. The crystallization of TORRP44 in its active form revealed an intermediate state
of the catalytic cycle, between substrate cleavage and product exit, pointing out the role of two conserved arginine
residues in catalysis. Our structural analysis of this essential T. brucei protein provides detailed information on the
enzyme mechanism and reveals specific features that could be exploited for structure-based drug design.
Keywords: Trypanosoma brucei ribonuclease RRP44, crystallographic structure, catalytic mechanism

Supported by: CNPq, CAPES, COFECUB, FIOCRUZ, Synchrotron SOLEIL

DA.28 - Synergistic Effects of Xylanase-Arabinofuranosidase Chimers Against Minimally Pre-treated
Lignocellulosic Biomass

Matheus Quintana Barreto !, Lara A.B. de Campos Carneiro!, Carolina V. Garbelotti2, Richard John Ward'?2
Departamento de Bioquimica e Imunologia - FMRP, Universidade de S&o Paulo (S&o Paulo, Brasil),
2Departamento de Quimica - FFCLRP, Universidade de Sao Paulo (S&o Paulo, Brasil)

Lignocellulosic biomass is an abundant and renewable resource for the production of biofuels, which as an
agroindustrial by-product does not compete against food crops. Arabinoxylan is a major constituint of the
hemicellulose of cereals and grasses and is composed of a xylopyranoside backbone ($-1,4) substituted by a-L-
arabinofuranosyl residues. The release of reducing sugars from arabinoxylan is performed by a series of glycosyl
hydrolases, including the endo-B-1,4-xilanase (EC 3.2.1.8), which cleaves internal bonds in the xylan backbone, and
arabinofuranosidase (EC 3.2.1.55), responsable for the release of the arabinose moiety. In this work insertional
chimerogenesis between the B. subtilis GH11 endo-B-1,4-xilanase A (XynA, BSU18840) and the GH43 arabinoxylan
arabinofuranohydrolase (AXH-m2,3 XynD, BSU18160) was used to create a bifunctional enzyme (AraXyl) for the
degradation of arabinoxylan. The coding sequences of both enzymes and the chimera were cloned in pET28a,
expressed in E. coli BL21 (DE3) Arctic Express and purified by metal affinity chromatrography. Biochemical
characterization of both Araxyl and individual enzymes was assayed using wheat arabinoxylan and synthetic
substrates. Biochemical characterization against synthetic substrates revealed that the xylanase and
arabinofuranosidase KM values of the paretnal enzymes were generally lower than AraXyl. However a synergistic
effect of equimolar mixtures of XynA and XynD and AraXyl against wheat arabinoxylan as compared to individual
XynA and XynD was observed. Analysis of arabinose release measured by HPAEC-PAD, however, show that the
chimeric enzyme possessed a 6-fold higher activity against sugar cane bagasse alchohol insoluble residue when
compared to individual enzymes and XynA/XynD equimolar mixtures. These results indicate that the arabinoxylan
conformation in the context of the plant cell influences its susceptability to enzyme hydrolysis, and that protein
engineering may be used to generate enzymes that are suitable for releasing sugars from minimally pre-treated
lignocellulosic biomass.

Keywords: biomass, biofuels, enzymes. Supported by: CAPES, FAPESP, CNPq
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DA.29 - Criteria for the Development of Structurally Functional Humanized Antibody Molecules

Isabella Gizzi Jiacomini "2, Martina Beltramino', Jodo Carlos Minozzo#, Juliana Ferreira de Moura', Philippe
Billiald3, Nicolas Aubrey?, Larissa Magalh&es Alvarenga'

Patologia Basica, Universidade Federal do Parana (Parana, Brazil), 2Sciences Pharmaceutiques, Université de
Tours (, France), ®Sciences Pharmaceutiques, Université Paris-Saclay (France), “CPPI, Centro de Pesquisa de
Imunobiolégicos (Parand, Brazil)

Envenomation can be broadly defined as the result of the exposure to a venom or toxin caused by the bite or sting
of a venomous animal. In this context, Loxosceles spider envenomation remains an important health concern
worldwide, and of medical relevance, especially in the Americas. To this day, there is no established treatment for
Loxoscelism, albeit horse polyclonal antivenoms are currently employed. Amongst all Loxosceles venoms
components, the Phospholipases D are widely known as the main toxic constituents, reproducing most of the
cytotoxic effects observed in Loxoscelism. Considering this, molecules able to bind these venoms components would
be interesting suitors in the proposition of alternative, effective, specific, and safer treatments. In this context, we
introduce LimAb7, a monoclonal antibody capable of binding and neutralizing Loxosceles intermedia PLDs and its
derived recombinant antibody fragment counterparts. We have previously tried to humanize this antibody and
produce it in the scFv and diabody formats, however our results indicated loss in fragment affinity, stability and
neutralization leading us to infer that molecule size and format might be of importance to the maintenance of parental
antibody features. Aiming to develop evolved, more structurally stable antibody fragments, we report for the first time
the design of humanized antibody light and heavy V-domains produced and purified as Fab fragments (Fab’) and
whole IgG1 molecules. 16 humanized Fab variants of LimAb7 were produced and screened as to their biophysical
features. The best construct was considered our lead molecule, and thus produced in the IgG1 format. Improvements
in the constructs were observed in humanized Fabs and IgG1 with respect to thermal and pH stability, production
yield, as well as target binding affinity. Overall, our findings shed light on the criteria to be considered when developing
functional humanized antibody molecules. Keywords: antibody humanization, recombinant antibodies, venoms
Supported by: CAPES-PRINT

DA.30 - Biophysical characterization of human 71 kDa heat shock cognate protein (HSPA8/hHsc70)

Noeli Soares Melo da Silva', Luiz Fernando de Camargo Rodrigues , Paulo Roberto Dores-Silva3, Carlos
Henrique Inacio Ramos ¢, Leandro Ramos de Souza Barbosa25, Julio César Borges'

Molecular Chemistry and Physics Department, Universidade de S&o Paulo (Sao Paulo, Brasil), 2General Physics Department,
Universidade de S&o Paulo (Sao Paulo, Brasil), 3Department of Surgery School of Medicine, University of California San Diego
(Califérnia, Estados Unidos), 4Organic Chemistry Department, Universidade Estadual de Campinas (Sao Paulo, Brasil), *Brazilian
Synchrotron Light Laboratory, Centro Nacional de Pesquisa em Energia e Materiais (S&o Paulo, Brasil)

Molecular chaperones are critical for cell proteostasis, with functions related to protein folding and refolding, trafficking and
directing poorly folded proteins for degradation. 70 kDa heat shock proteins (Hsp70s) are a family of structurally conserved
chaperones with different expression levels and subcellular locations. These proteins are composed of two domains
connected by a hydrophobic linker: a nucleotide binding domain (NBD, responsible for ATP binding and hydrolysis) and a
protein binding domain (PBD, which binds to client proteins), which can be in an open or closed conformation if bound to
ATP or not. Human 71 kDa heat shock cognate protein (HSPA8, or hHsc70) is an essential cytosolic Hsp70 that, unlike
other cytosolic Hsp70s, is not induced by heat shock and is present in other cellular functions, such as cell signalling and
antigen processing. These features draw attention to this chaperone as a possible therapeutic target for pathologies such
as neurodegenerative diseases and cancer. To better understand this chaperone’s structure, we've characterized
recombinant HSPA8 by means of techniques such as circular dichroism (CD), instrinsic tryptophan fluorescence, small
angle x-ray scattering (SAXS), isothermal titration calorimetry (ITC) and chaperone activity assays, which allowed probing
its overall biophysical and biochemical features. Our studies have shown that HSPA8 was purified with high a-helical and
B-sheet content, and having at least one Trp residue buried within its hydrophobic core. Chaperone activity and kinetics
assays highlighted its specificities in ATP hydrolysis rate and aggregation prevention, while ITC has shown some
differences regarding its interaction with nucleotides in comparison with other human Hsp70s. SAXS has allowed low
resolution envelope calculation and flexibility studies, showing that HSPAS is a slightly elongated monomer which seems
to remain mostly in a compact state. We hope these results help in a better understanding and guiding future studies on
the Hsp70 chaperone family. This work was supported by Conselho de Aperfeicoamento de Pessoal de Nivel Superior (PROEX —
0487, grant #88887.508861/2020-00), by CNPq (grants #471415/2013-8, #303129/2015-8, 420567/2016-0, #141986/2017-4 and
#303262/2018-4) and by FAPESP (grants #2011/23110-0, #2012/50161-8, #2014/07206-6, #2014/16646-0, #2015/15822-1,
#2016/22447-1, #2017/07335-9 and #2017/26131-5). Keywords: Protein folding, Chaperones, Heat shock proteins
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DA.31 - The double-edged influence of guanidinium chloride on protein aggregation

Lucrecia Maria Curto ', Martin Ezequiel Ballatore!, José Maria Delfino’

'Dpto. de Quimica Bioldgica, FFYB, UBA, Instituto de Quimica y Fisicoquimica Biolégicas (Buenos Aires,
Argentina)

Due to its ability to form micelle-like clusters, trifluoroethanol (TFE) promotes conformational changes that can trigger
amyloid formation. Unlike classical denaturants, TFE favors protein aggregation mainly at moderate concentrations
(~30% v/v). Accordingly, our protein model IFABP (intestinal fatty acid binding protein) shows amyloid-like
aggregation above 15% viv. As a straightforward correlation has been generally postulated between stability and
amyloid propensity, our aim was to address the influence of sub-aggregating TFE concentrations on IFABP stability.
Urea or guanidinium hydrochloride (GdmCl)-induced unfolding transitions were monitored by fluorescence and
circular dichroism (CD) spectroscopy. Insights on the process arise from the comparison of the shape and intensity
of the full set of CD spectra obtained from thermal ramps performed with a Chirascan V-100 (Applied Photophysics).
With urea, IFABP can be assimilated to a 2-stage system and its stability remains unchanged. At variance, with
GdmCl, the appearance of amyloid-like aggregation becomes more evident as TFE concentration increases.
Temperature-induced denaturation profiles show that both additives diminish stability. Whereas a concomitant
increase of amorphous aggregation occurs upon heating in the presence of TFE, no aggregation takes place with
GdmCl. Conversely, when both additives are present, amyloid-like aggregation initiates immediately. In summary,
two aggregation pathways might happen: amorphous or amyloid-like. Upon heating, low TFE concentrations promote
the first. If GAmCl is also present the second route takes over. The explanation must reconcile the effects of additives
on both the protein and solvent structures. Briefly, TFE desolvates the protein, a process further reinforced by heat.
Although GdmCI might prevent thermal aggregation by solubilizing non-native states, this same phenomenon could
favor amyloid aggregation. On top of that, the electrolytic-induced segregation of TFE might contribute to the
development/stabilization of TFE clusters that might reach a large enough size to act as nucleation-inducing
interfaces, thus leading to the observed amyloid aggregation.

Keywords: aggregation, guanidinium, trifluoroethanol

Supported by: UBACYT, CONICET and ANPCYT

DA.32 - SARS-CoV-2 Orf9b-host protein-protein interaction: molecular and biophysical characterization
Kehinde S. Ayinde?, Glaucia M.S. Pinheiro!, Carlos H.| Ramos!
"Institute of Chemistry, University of Campinas (Sao Paulo, Brazil)

The emergence of Covid-19 pandemic, caused by Severe Acute Respiratory Syndrome (Sars-Cov-2) remains a great
threat to the global health despite the early development of vaccines. However, researchers have continued to
intensify studies into understanding the molecular characteristics of the viral proteins during infection, replication and
host immune evasion. Orf9b an important accessory protein of the Sars-Cov-2 virus is identified to play a critical role
in the viral host interaction, targeting a member of the mitochondrial translocase of outer membrane complex, Tom70.
This orf9b and Tom70 assembly is implicated in disrupting the mitochondrial antiviral signaling, leading to immune
evasion. Here, we described the recombinant expression, purification, and characterization of orfb using molecular
and biophysical techniques. We expressed Orf9b singly and co-expressed the two proteins (Tom70-Orf9b) in an E.
coli expression system, followed by purification by affinity and size exclusion chromatography. Structural
characterization and protein-protein interaction studies was further accessed. The 97 amino acid protein purified as
a homodimer with an approximate molecular weight of 22 kDa as determined by SEC-MALS. Folding and
conformational studies using circular dichroism showed that the protein exhibit a random conformation and stable
upon 90C. This conformation is believed to be altered when forming a complex with Tom70. Therefore, a series of
pull-down experiments are underway to characterize the Tom70-Orf9b complex. Our results may contribute to
understand the role that Sars-Cov-2 orfob protein has on virus infection.

Keywords: SAR-CoV-2, Orf9b, Tom70

Supported by: FAPESP, CAPES
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DA.33 - Resolving the fine structure in the energy landscapes of repeat proteins
Vitor Barbanti Pereira Leite ', Rodrigo G. Parra2, Rafael Viegas', Antonio B. Oliveira Jr3, Peter G. Wolynes?,
Diego U Ferreiro3

IBILCE, Universidade Estadual Paulista (Sao Paulo , Brasil), 2Instituto de pesquisa cientifica, EMBL Heidelberg
(Heidelberg, Germany), 3Center for Theoretical Biological Physics, Rice University (Houston, United States of
America), “Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires (Buenos Aires, Argentina)

The Ankyrin (ANK) repeat is a recurrent tandem sequence motif that mediates protein-protein interactions in a
diversity of biological functions. Ankyrin repeat-containing proteins have an elongated non-globular shape and a
complex folding mechanism that has not been fully elucidated. In this work, we investigated the energy landscape of
proteins consisting of 3, 4, and 6 ANK repeats using the Energy Landscape Visualization Method (ELViM).1 For that,
we have used biased and unbiased coarse-grained AWSEM simulations to sample conformations along the folding
pathway. Combining the ELViM structure-based phase space with energy information from simulations, it is possible
to reconstruct a 3-dimensional energy surface, which is funneled towards the native structure. On this surface, it is
possible to indicate the existence of on-pathway and off-pathway intermediate states, suggesting the most favorable
folding routes. Our results show that folding of all proteins initiates forming internal repeats, whereas a terminal repeat
undergoes an unfolding/refolding process along the pathway. Overall, the results are consistent with a cooperative
folding, and its pathway may be inferred from the concise ELViM representation.v[1] A.B. Oliveira Jr. et al, J. Chem.
Theory Comput., 15, 6482-6490 (2019).

Keywords: Protein folding, Protein folding, Protein folding

Supported by: FAPESP and CNPq

DA.34 - The stressed life of a lipid in the Zika Virus membrane

Martin Soora 1, Exequiel E. Barrera'-2, Sergio Pantano!

Biomolecular Simulations Group, Institut Pasteur de Montevideo (Mataojo 2020, CP 11400 Montevideo, Uruguay),
Z|nstituto de Histologia y Embriologia (IHEM), Consejo Nacional de Investigaciones Cientificas y Técnicas
(CONICET), Universidad Nacional de Cuyo (CC56, Mendoza, Argentina)

Protein-lipid interactions modulate a plethora of physiopathologic processes and have been the subject of countless
studies. However, this kind of interactions in the context of viral envelopes have remained relatively unexplored,
partially because the intrinsically small dimensions of the molecular systems escape to the current resolution of
experimental techniques. However, coarse-grained and multiscale simulations may fill that niche, providing nearly
atomistic resolution at an affordable computational price. Here we used multiscale simulations to characterize the
lipid-protein interactions in the envelope of the Zika Virus, a prominent member of the Flavivirus genus. Comparisons
between the viral envelope and simpler molecular systems, indicate that the viral membrane is under extreme
pressures and asymmetric forces. Furthermore, the dense net of protein-protein contacts established by the envelope
proteins creates poorly solvated regions that destabilize the external leaflet leading to a decoupled dynamics between
leaflets. These findings lead to the idea that the flaviviral membrane may store elastic energy, playing an active role
in the membrane fusion process. On the other hand, we would like to show the developed an optimized pipeline for
building and simulating enveloped virus-like particles (VLP). Detailed structural analysis of the protein envelope also
shows very good agreement in root-mean-square deviations and B-factors with the experimental data. The level of
details attained shows for the first time a possible role for anionic phospholipids in stabilizing the envelope. Combining
an efficient and reliable setup procedure with an accurate coarse-grained force field provides a valuable pipeline for
simulating arbitrary viral systems or subcellular compartments, paving the way toward whole-cell simulations.
Keywords: Zika Virus VLP Flavivirus, SIRAH force field, Coarse-grained mol dynamics simulation
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DA.35 - Effect of C-terminal and N-terminal dimerization and alanine scan on antibacterial activity of the
analogs of the peptide p-BthTX-I

Norival Alves Santos Filho !, Gabriela Marinho Righetto3, Julia Pinto Piccoli’, Larissa Mathias Teizen Almeida’,
Thaina Cristina Leal', llana Lopes Baratella da Cunha Camargo?, Eduardo Maffud Cilli*

'Departamento de Bioquimica e Tecnologia Quimica, UNESP - Instituto de Quimica (S&o Paulo, Brasil), 2Fisica e
Ciéncia Interdisciplinar, Instituto de Fisica de S&o Carlos, USP (S&o Paulo, Brasil)

The study of relationship between peptide structure and antimicrobial activity has been mandatory on the search for
novel antimicrobial agents. On previous study, peptide (pBthTX-1)2 and the analogue des-Lys12/Lys13-(p-BthTX-I)2
showed activity against bacteria, indicating a potential specificity uppon prokaryotic cells. The present study amis to
analyze the antimicrobial and hemolytic activities of different dimeric analogs of p-BthTX-I. In addition, we evaluated
the importance of each cationic and aromatic amino acid on the antimicrobial and hemolytic activities of des-
Cys11,Lys12,Lys13-(p-BthTX-I)2K, the most active analog. Solid phase peptide synthesis (SPPS) was performed
manually using the Fmoc protocol. Minimal Inhibitory Concentration (MIC) was determined by the technique
described in the Clinical & Laboratory Standards Institute: CLSI Guidelines. In this work, the peptide des-
Cys11,Lys12,Lys13-(pBthTX-1)2K [(KKYRYHLKPF)2K] was synthesized and dimerization was performed with a Lys
instead of Cys residue, beginning the synthesis with a Fmoc-Lys(Fmoc)-OH. This change was important to avoid Cys
oxidation, decreasing one step on original peptide synthesis and obtaining a smaller peptide. This peptide showed
antimicrobial activity similar or superior to (pBthTX-1)2. Additionally, in order to evaluate the impact of linker position
on peptide dimerization, the peptide E(pBthTX-1)2 [E(KKYRYHLKPFCKK)2] was synthesized, using a Fmoc-Glu-OH
in the end of the synthesis. The antibacterial activity of this N-terminal dimeric peptide was worse than the original
peptide, showing that free N-terminal is important to antimicrobial activity of the (pBthTX-1)2. Additionally, the alanine
scan was also performed. Alanine scanning is used in order to identify specific amino acid residues responsible for
a peptide’s activity.Interestingly, removal of any single amino acid resulted in lower antimicrobial activity. In this work,
we demonstrated that the des-Cys11,Lys12,Lys13-(p-BthTX-I)2K analog, which is shorter and synthesized by an
easier process leading to a more stable peptide, is the most antibacterial active peptide against multidrug-resistant
bacteria.

Keywords: p-BthTX-I, Antimicrobial peptides, (pBthTX-)2

DA.36 - Single Molecule Investigation of Conformation and Dynamics of Macromolecules
Nastaran Hadizadeh', Emanuel N. Lissek'
ILUMICKS 800 South St Suite 100, Waltham, MA 02453 (Massachusetts, United States)

Studying how macromolecules fold correctly and undergo conformational changes is crucial to understand the
underlying biological mechanism of how diseases arise. Single-molecule force spectroscopy represents an ideal tool
to study these molecular phenomena because of its unique capability to isolate individual biomolecules and observe
conformational transitions as they happen in real-time. Here, we introduce the high-resolution C-Trap® optical
tweezers technology and its application in directly observing conformational changes of individual proteins by
measuring their length with sub-nm precision. A mutant of AdK was designed as previously described, where cysteine
residues were inserted and used for attaching DNA handles to the enzyme. DNA handles were biotin and digoxigenin
modified at their respective ends, and coupled to beads surface functionalized with streptavidin and anti-digoxigenin
to form a dumbbell configuration for the optical tweezers assay. The setup used was a high-resolution dual-beam
optical trap to detect conformational dynamics of the enzyme at the nanoscale level and to determine and quantify
the mechanism of action of small molecule inhibitors. To investigate the equilibrium dynamics of the conformational
transitions of Adk, we monitored bead displacement under constant force. We observed that in the absence of kinase
inhibitors, conformational transitions of AdK were undetectable as the force load applied stretches and locks AdK in
an extended (open) state. However, in the presence of nanomolar concentrations of the AdK inhibitor, AP5A, the two
extended and contracted states of AdK were observed over time in a distance range of 1.5-1.7 nm. This agrees with
previously described crystal structures and data published. Our data show high-resolution measurements of protein
conformational dynamics at the nanoscale level using the C-Trap. Importantly, this feature can be used to determine
the mechanism of action of candidate drugs on enzymatic activity relating to conformational changes of the enzymes.
Keywords: Dynamic Single Molecule, Protein/Enzyme Dynamics, Optical Tweezers Technology
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DA.37 - Molecular docking studies of the interaction of the Rose Bengal dye with human serum albumin
Mauricio lkeda Yoguim 1, Ignez Caracelli?, Valdecir Farias Ximenes', Aguinaldo Robinson de Souza'
'Quimica, Universidade Estadual Paulista Julio de Mesquita Filho (S&o Paulo, Brasil), 2Fisica, Universidade
Federal de Sao Carlos (S&o Paulo, Brasil)

The Human Serum Albumin (HSA) protein is a transport protein. Thus there are several possible binding sites for
complex formation. The interaction between biological macromolecules (proteins and DNA) with drugs and/or other
ligands is one of the research areas of great importance in the field of life sciences. These studies allow us to
understand the formation of complexes such as: the proposition of interaction and reaction mechanisms, and
molecular level recognition studies of binding sites. In the study carried out using molecular docking to form
complexes between the (HSA) and the rose bengal dye (RB), crystallographic structures of HSA-ligands complexes,
FA free, obtained from the PDB (Protein Data Bank) were considered. The selected complexes in the PDB were pdb
code 2BXE (HSA-diflunisal) and 2BXF (HSA-azapropazone). With the two crystallographic structures, it was possible
to investigate whether RB can accommodate the DS1 and DS2 (Sudlow's nomenclature), FA1 and FAG sites. Docking
was performed with the Gold 2020.20 Program, using the crystallographic ligand as the center of the calculations,
adding a radius of 6 A and the GoldScore adjustment function. As a result, poses (orientation, conformation and
position) of the RB were obtained at the sites indicated and selected by the output pattern. The results showed that
most HSA sites studied can be occupied by RB. DS1 Site: Lys199:HZ1-RB:03 2.21 A, Glu292:0E2-RB:H1 1.86 A;
His242-RB:CI33 2.79 A, Ala292:HB-RB 2.28 A. FA1 site: Arg117:HH12-RB:04 2.11 A; Tyr138:HH-RB:I4 2.48 A,
Arg145:HD1-RB:CI33 2.50 A, Arg186:0-RB:CI36 3.15 A, Ser192:HB2-RB:I3 3.01 A. FAG6 site: Arg209:HH11-RB:I2
2.40 A, Lys351:HZ1-RB:01 1.58 A, Asp324:0D2-RB:H49 1.97 A. More possibilities are still under investigation. At
least 3 HSA sites as described above. More possibilities are still under investigation.

Keywords: docking molecular, human serum albumin protein, rose bengal

DA.38 - Structural prediction of proteins related to lesions in the cerebral cortex

Aline Maia Alves ', Viviane Gomes da Silva2, Arthur Giraldi-Guimardes2, Manuela Leal da Silva’
'Bioinformatic, Institute of Biodiversity and Sustainability, Federal University of Rio de Janeiro (RJ, Brasil),
ZBjotechnology Laboratory, Center for Biosciences and Biotechnology, North Fluminense State University Darcy
Ribeiro (RJ, Brasil)

Cellular and molecular alterations resulting from focal lesions cause distinct effects on behavior, tissue response and
neuroplasticity. The objective of this work is to analyze proteins from the perilesional cortical region seven days post-
ischemia in the primary sensorimotor cortex, to search for new molecular targets in ischemic lesions. The
methodology included the creation of a multifast file for proteins with increased expression (UP) and for decreased
expression (DOWN) compared to the control group of proteins - with normal expression level - containing 184 proteins
in the UP group and 191 proteins in the DOWN group. Both groups were analyzed using Uniprot and Gene Ontology
(cellular component, molecular function and biological process). The MHOLIine program was used to build three-
dimensional protein models, with identity and coverage validation; RMSD between template and model and
Ramachandran plot. Behavioral, tissue and neuroplasticity groups were selected: antioxidant activity, cellular
anatomical entity, immune system process, behavior and response to stimuli. Of the 184 UP proteins analyzed, 172
had defined cellular functions and components and 163 biological processes were identified. 7 proteins were
classified with antioxidant activity with 3 constructed structures, 167 proteins related to the cellular anatomical entity
and 37 structures, 28 proteins in the immune system process (2 structures), 9 proteins in behavior (1 structure ) and
in response to stimuli 69 proteins and 27 structures. In DOWN the results showed that of the 191 proteins analyzed,
166 had defined molecular functions, 171 cell components and 170 had identified biological processes. It was
possible to generate 153 models for UP and 152 models for DOWN, with 69 models excluded in UP and 74 in DOWN
according to the validation criteria. It was possible to build 3D models for 37 UP proteins and 24 DOWN proteins in
selected groups. Further analysis needs to be performed to relate these results to ischemia.

Keywords: structural prediction, cerebral cortex, ischemia
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DA.39 - Comparative study between different techniques to obtain affinity between biomolecules

Hamine Cristina de Oliveira 1, Thiago Revers Dreyer!, Marcos Roberto de Mattos Fontes'

Departamento de Biofisica e Farmacologia, Instituto de Biociéncias de Botucatu, Universidade Estadual Paulista
(Sao Paulo, Brasil)

Biophysical methods have been increasingly used as complementary approaches to traditional ones to increase the
knowledge of molecular mechanisms. Techniques applied to the study of protein/peptide or protein/protein interaction
provide important information to understand the binding process. There are several techniques that theoretically or
experimentally predict the affinity between two or more molecules. The comparison between affinities values obtained
by different physical principles need to be used with criterion because these values are not numerically equal, and
the objective is to understand the specificities and similarities of one technique in relation to the other. In this work,
isothermal titration calorimetry (ITC), fluorescence spectroscopy, molecular docking and molecular dynamics
simulation were used to study the affinity of nuclear transport protein importin-alpha and nuclear localization
sequences (NLS) from cargo proteins. The experimental techniques studied allowed to calculate similar values in
order of magnitude, which indicated the accuracy of the proposed methodology for fluorescence spectroscopy. The
computational techniques, on the other hand, differed considerably from the ITC, used as an experimental reference
value, as docking calculates affinity from the best orientation of the peptide in the protein and molecular dynamics
considers the movement of the peptide in the complex, these dissociation constant values are a little overrated. In
conclusion, despite the difficulty of comparing results obtained by different techniques, it is possible, knowing each
calculation principle, to relate these results and choose the most adequate for your study, as experimental techniques
have their limitations, the use of computational models is very welcome in the understanding of protein/peptide
binding.

Keywords: affinity assays, isothermal titration calorimetry, fluorescence spectroscopy
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DA.40 - Three-Finger Toxins from Brazilian Coral Snakes: From Molecular Framework to Insights in
Biological Function
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Benedeta Zingali'

"Instituto de Bioquimica Medica Leopoldo de Meis (IBqM), Universidade Federal do Rio de Janeiro (Rio de Janeiro,
Brazil), 2Faculdade de Farmé&cia, Universidade Federal do Rio de Janeiro (Rio de Janeiro, Brazil)

Brazilian Micrurus venoms are mostly predominant in Three-finger toxins (3FTx), which belong to a family of small
non-enzymatic proteins constituted by 58 to 90 amino acid residues. In all members of the family, the protein fold is
based on three loops of beta strands that reassemble “fingers" extending to a globular and hydrophobic core,
stabilized by four conserved disulfide bonds. Studies on 3FTxs around the world are showing the amazing diversity
in these proteins both in structure and function. In Brazil, we have not realized the broad variety of their amino acid
sequences and probable diversified structures and targets. In this context, this work aims to conduct an in silico
systematic study on available 3FTxs found in Micrurus species from Brazil. We elaborated a specific guideline for
this toxin family. First, we grouped them according to their structural homologue predicted by HHPred server and
further curated manually. For each group, we selected one sequence and constructed a representative structural
model. By looking at conserved features and comparing with the information available in the literature for this toxin
family, we managed to point to potential biological functions. In parallel, the phylogenetic relationship was estimated
for our database by maximum likelihood analyses and a phylogenetic tree was constructed including the homologous
3FTx previously characterized. Our results highlighted an astonishing diversity inside this family of toxins, showing
some groups with expected functional similarities to known 3FTxs, and pointing out others with potential novel roles
and perhaps structures. Moreover, this classification guideline may be useful to aid future studies on these abundant
toxins.

Keywords: Three-finger toxins, Sequence variability, Structure-function classification
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DA.41 - DNA translocase repositions a nucleosome by the lane-switch mechanism
Fritz Nagae !, Giovanni Brandani', Shoji Takada', Tsuyoshi Terakawa'
'Biophysics, Kyoto University (Japan)

Nucleosome is the basic unit of chromatin and contributes to package eukaryotic genome DNA into a nucleus. During
DNA transactions such as DNA replication, transcription, and DNA repair, various translocases (e.g., DNA/RNA
polymerases, replicative helicases, and exonucleases) unidirectionally move along the genomic DNA. Therefore,
these translocases inevitably collide with the nucleosomes. In previous studies, single-molecule experiments have
shown that a translocase causes downstream nucleosome repositioning after the collision. However, the molecular
mechanism of this repositioning has not been identified. This study proposes the molecular mechanism of
nucleosome repositioning by a DNA translocase. In this study, we performed molecular dynamics simulations to
observe the molecular details of the collision between a translocase and a nucleosome. We also verified the lane-
switch mechanism by restriction enzyme digestion assays and deep sequencing assays. From these simulation
results, we proposed the lane-switch mechanism in which a translocase unwraps nucleosomal DNA up to the site
proximal to the dyad, the remaining wrapped DNA switches its binding lane to vacant one, and the downstream DNA
rewraps, completing the downstream repositioning. The restriction enzyme assays show that T7 RNAP causes
downstream repositioning of a nucleosome after unwrapping nucleosomal DNA up to the site proximal to the dyad.
The deep sequencing assays show that the repositioning distance is ~100 base-pairs, which is consistent with the
estimation from the simulations. The molecular mechanism shown here may improve the understanding of the DNA
transactions on nucleosomal DNA.

Keywords: Nucleosome, Molecular dynamics simulation, Biochemical experiment

DA.42 - Plasma Membrane Calcium ATPase (PMCA) activity is modulated by the biophysical properties of
the surrounding bilayer

Marilina de Sautu ', Gustavo Scanavachi?, Mariela Soledad Ferreira Gomes', Juan Pablo Rossi', Rosangela Itri2,
Irene Cecilia Mangialavori'

'Departamento de Quimica Bioldgica, Catedra de Fisicoquimica Bioldgica, Universidad de Buenos Aires, Instituto
de Quimica y Fisicoquimica Bioldgicas (Buenos Aires, Argentina), 2Departamento de Fisica Aplicada, Laboratorio
de Cristalografia, Instituto de Fisica, Universidade de S&o Paulo (S&o Paulo, Brasil)

PMCA is a P-ATPase involved in the regulation of the cell calcium homeostasis transporting Ca2* from cytoplasm
towards the extracellular medium. PMCA like other integral membrane proteins operates surrounded by a complex
and dynamic lipid bilayer, and its activity largely depends on the lipids. Aluminium (Al3* and other soluble species) is
environmentally ubiquitous, providing human exposure and neurotoxic effects in humans and animals. The
mechanisms proposed to explain aluminium toxicity are linked to changes in the cellular calcium homeostasis. In
previous works, we demonstrated that aluminium inhibits PMCA activity preventing the dephosphorylation of the
pump. The aim of this work is to understand the effect of the surrounding bilayer on the PMCA activity and on the
effect of the aluminium. Aluminium would have distinct effect depending on the lipid composition of the cell membrane
where the PMCA is located. To characterize this effect, mixed micelles of phospholipids and detergent (C12E1o) were
formed at different molar fractions, and we measured how PMCA activity varied. To evaluate other biophysical
changes in the lipid bilayers we performed small Angle X-ray scattering (SAXS) experiments for studying how the
lipidic environment was changing alongside different molar fractions and also in the presence of aluminium. In turn,
we evaluate changes in the membrane phase properties using two fluorescent probes, laurdan and merocyanine
540. The results show a biphasic effect of activation and inhibition of the pump that depended on the molar fraction
of phospholipids. SAXS measurements indicate that biophysical changes of the bilayer at different molar fractions
could explain the difference in enzymatic activity. Moreover, we demonstrated how aluminium interacts with the
micelles and influences the biophysical properties that in turn, affected the PMCA activity. PMCA activity largely
depends on the biophysical properties of the surrounding bilayer that affects the activity and also the aluminium effect
on the pump.

Keywords: ATPase, bilayer, SAXS

Supported by: ANPCYT PICT 2014 0065, CONICET PIP 0250 and Universidad de Buenos Aires:
20020130100254B, LNLS, CAPES, CNPq, FAPESP.

214



E-Poster Session

DA.43 - EfTenA: a protein involved in thiamine biosynthesis in Enterococcus faecalis

Raissa Ferreira Gutierrez 1, Carsten Wrenger?, Alessandro Silva Nascimento'

1Sao Carlos Institute of Physics, University of Sao Paulo (S&o Paulo, Brazil), 2Biomedical Sciences Institute,
University of Sao Paulo (Sao Paulo, Brazil)

Bacterial resistance to antibiotics in therapeutic usage is a worldwide concern. The World Health Organization
highlights, among other efforts, the urgency of finding new compounds to tackle multidrug resistance. Thiamine
biosynthetic pathway (TBS) has been proposed as a source of drug targets for human pathogens, as this could be a
pathogen-specific pathway and is absent in humans. TenA is a bifunctional enzyme with aminohydrolase and
thiaminase Il activity involved in the thiamine salvage pathway; however, the physiological function of this enzyme is
not entirely clear. Here, we aim to structurally characterize and investigate the function of the TenA enzyme from
Enterococcus faecalis (EfTenA). E. faecalis is related to healthcare-associated infections, and it is a relevant human
pathogen within the context of antibiotic resistance. The recombinant protein was overexpressed in E. coli, purified
by affinity and size-exclusion chromatography steps, and submitted to biophysical, biochemical, and structural
experiments. Differential scanning fluorimetry assays showed a binding affinity of EfTenA to thiamine > thiamine
monophosphate (TMP) > and thiamine pyrophosphate (TPP). The thiaminase Il activity, measured by the thiocrome
colorimetric method, revealed that EfTenA can hydrolyze thiamine and TMP but is inactive on TPP. After
crystallization screening, crystals were submitted to an X-ray diffraction experiment. Two crystallographic structures
were solved by molecular replacement. The first one shows a molecule of imidazole bound to the active site of ETenA,
while the second structure shows an HMP ring (4-amino-5-hydroxymethyl-pyrimidine) bound to the active site. The
HMP ring is the catalysis product of a TMP molecule by EfTenA crystals. Taken together, these results show that the
tolerance of the active site decreases with the addition of phosphate groups to the thiamine molecule. As it is accepted
that TMP is not a substrate for TenA, our findings can help to understand the TenA role in the TBS pathway.
Keywords: Bacterial resistance, Thiamine biosynthetic pathway, Enterococcus faecalis

Supported by: CAPES and FAPESP

DA.44 - Trypanosoma evansi interactome with mouse hippocampal neuronal cell (HT22)

Sandra Regina de Mello ', Gabriella Bassi das Neves', Julia Marques', Marcelo Farina, Glorister Alves Alte?,
Luiz Claudio Miletti!

Producdo Animal e Alimentos, Universidade do Estado de Santa Catarina (Santa Catarina, Brasil), 2Bioquimica,
Universidade Federal de Santa Catarina (Santa Catarina, Brasil)

Trypanosoma evansi is the agent of "surra," a trypanosomosis endemic in many areas worldwide being responsible
for a major economic problem in rural regions due to the loss of animals.T. evansi has the ability to migrate to other
tissues, especially the Central Nervous System (CNS). Few studies have been carried about the interactions between
the parasite and the CNS, despite the knowledge of some alterations resulting from this possible contact. This work
consists of identifying which proteins secreted by T. evansimediate the interaction with mouse hippocampal neurons
cells (HT22) and may be related to the invasion of the parasite in the CNS. T.evansi soluble protein extract at
concentrations of 100ug/mL and 200 pg/ml of were incubated with cells of HT22 strains in DMEM 10% FBS culture
medium, 100 U/ml penicillin and 100 mg/ml streptomycin, and kept in a 5% COincubator at 37 ° C for one, three and
five hours. Then, protein extraction was performed from co-culture cells subjected to ten cycles of freezing and
thawing at-80° C and 37 °C, and sonicated in an ice bath. Soluble protein supernatant was subjected to SDS-PAGE.
Western blot will be used to analyze the soluble T. evansi, proteins that bind to HT22 cells. The present work will be
able to elucidate possible interaction mechanisms between the parasites and the neuronal cells.

Keywords: Trypanosoma evansi, cell interaction, CNS
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DA.45 - Search for new therapeutic targets for the treatment of tegumentary leishmaniasis through in silico
functional prediction of Leishmania braziliensis proteins

Areza Caputo!, Lima, R. S.," da Silva, M. L'2

'Biologia computacional, Fundagdo Oswaldo Cruz (Rio de Janeiro, Brasil), 2Biologia computacional, Instituto de
Biodiversidade e Sustentabilidade (Rio de Janeiro, Brasil)

Tegumentary leishmaniasis (TL) is a neglected parasitic disease whose main agent is Leishmania braziliensis, it is
estimated that 1 million people are diagnosed with the disease annually. Currently, the pharmacological guideline for
the treatment of TL is highly toxic and with reports of acquired resistance (monotherapy with meglumine antimoniate).
Through the analyzes of the L. braziliensis genome available at the NCBI (Genbank: GCA_900537975.1) we will
suggest new targets for drug repositioning through functional prediction. Using the 3,373 proteins with unknown
function present in the genome of L. braziliensis and the databases, Uniprot, Psipred, SignalP, Psort, Pfam, CDD,
SMART and STRING, a functional prediction based on sequence was made. Using the BATS and FILTERS filters of
the MHOLIine software, 3D models for these proteins were generated and selected. The selection of 3D models was
based on identity (>25%) and coverage (>70%) values and using FastSCOP, SCOPe and CATH databases reached
a consensus on the prediction of function of these proteins. In the classification obtained by BATS, 8 proteins were
selected: SYZ66351, SYZ69098, SYZ64647, SYZ69127, SYZ63617, SYZ66198, SYZ66915 and SYZ67025. After
the analysis of metabolic pathways, we followed with the protein SYZ64647 with predicted function of UDP-
Galactopyranose that is present in the parasite, but not in humans. Using the programs AutoDock Vina, AutoDock
Tools and the 3D model UDP-Galactopyranose (PDBid template: 4DSG) the GRID was parameterized based on the
amino acids that interact with the ligand (center x: 63.988 y: -9.335 z: -43.684 size x/y/z: 30) and exhaustive tests (8,
16, 64, 100). With the parameters validated, the virtual screening was carried out with the World database, reaching
10 promising substances. With the studies carried out with the SYZ64647 protein, we saw this as a promising target
for the repositioning of drugs for the treatment of tegumentary leishmaniasis. Keywords: Comparative Modeling,
Leishmaniasis, Leishmania braziliensis. Supported by: CNPq, CAPES and |I0C

DA.46 - Characterization of Photo-induced Oxidative Modifications of Parkinson’s Disease Related Protein
a-Synuclein

Ezequiel Giménez ', G.F. Cavazzutti', A.M. Toscani', T.M. Jovin2, H. Urlaub?, L.J.Falomir Lockhart!

1Laboratorio de Neuroquimica y Biofisica de Enfermedades Neurodegenerativas, INIBIOLP-CONICET, Facultad de
Ciencias Médicas, Universidad Nacional de La Plata (Argentina), 2Laboratory of Cellular Dynamics, Max Planck
Institute for Biophysical Chemistry (Gottingen, Germany), Bioanalytical Mass Spectrometry Group, Max Planck
Institute for Biophysical Chemistry (Gottingen, Germany)

A gain of toxic function of the protein alpha-Synuclein (aSyn) has been largely linked to the development and progress
of Parkinson’s Disease (PD) and related Synucleinopathies. However, the identity of aSyn toxic species remains
elusive. In this way, several post-translational modifications (PTMs) that derived from oxidative stress could be
possible modulators of the physiopathology of aSyn in neurons. In this work we investigated the susceptibility of aSyn
to be modified when this protein adopts different conformations, allowing us to identify potential pathological
modifications. Materials and Methods: Recombinantly expressed aSyn was modified employing optimized
photochemical methods that uses Rutheniun (I) Tris(bipyridine) as photosensitizer to produce either Tyrosine (Tyr)
crosslinking or, in the presence of NaNO2, nitration. The reactions were characterized and quantified by Fluorescence
emission, UV-Vis absorption and Mass Spectrometry. Results and Conclusions: Three conditions were analyzed:
disordered aSyn free in solution, bound to membranes (helix-rich structure) and fibril conformation (cross B-sheets).
Tyrosine crosslinking of disordered aSyn mainly involved Tyr39 and C-term residues Tyr133 or Tyr136. On the other
hand, Tyrosine nitration were identified in all Tyr residues, being Tyr125 the most nitrated during photo-reaction.
When bound to negatively charged SUVs, modification of Tyr39 is highly restricted. Similar outcome was found in
the fibrillary form. Nitration of C-term residues is only reduced when aSyn interacts with membranes with a negative
net charged, not in the unstructured C-term in fibrils. In conclusion, particular modifications, such Tyr39 nitration or
Tyr39-Tyr133/136 crosslinking, could only emerge in pathological conditions and their identification in complex
biological samples could be employed for the development of innovative tools for the early diagnosis of
Synucleopathies. Keywords: alpha-Synclein, Oxidative Stress, Post-translational Modifications. Supported by:
CONICET (Argentina), ANPCyT (Argentina), UNLP (Argentina), Bunge & Born, Max Planck Society and Williams
Foundations (Argentina-Germany), DFG (Germany)
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DA.47 - Identification and prediction of HbAg d-chain sequence.

Isis Sebastiao !, Emerson de Souza Santos3, Leandro de Mattos Pereira4, Patricia Gleydes Morgante!, Patricia
Soares Santiago'?2

1Campus de Registro, UNESP, Campus de Registro (S&o Paulo, Brasil), 2Instituto de Quimica, UNESP -
Araraquara (S&o Paulo, Brasil), 3Analises Clinicas, Toxicologicas e Bromatoldgicas, Faculdade de Ciéncias
Farmacéuticas da USP de Ribeirdo Preto (S&o Paulo, Brasil), 4Laboratério de Ecologia Microbiana e Molecular,
Instituto de Microbiologia Paulo de Géez, UFRJ (Rio de Janeiro, Brasil)

The giant hemoglobins from annelids have particular biotechnological characteristics. Sequence data from Amynthas
gracilis hemoglobin are scarce and the improvement of the knowledge about what sequences are associated to the
protein structure is important to biotechnological studies. The aim of this work was the obtaining of the transcriptome
of the earthworm species A. gracilis to identify the coding sequence of one of the Hb subunits, the d-chain. A cDNA
library was constructed from mRNAs extracted from adult individuals of A. gracilis. The sequencing was carried out
on an lllumina MiSeq device, generating 2x300bp paired-end reads. The assembly of the transcriptome was
performed using the Trinity 2.0.6 software and the prediction of the open reading frame (ORF) was made with the
TransDecoder. The identification of the HbAg d-chain was performed using BLAST against the sequences deposited
in the UniprotkKB database considering a minimum e-value of 1.0e-20. Around 68% of the obtained data showed a
phred quality score =30, with 25,644,392 reads. The assembly of the transcriptome generated a N50 of 883 bp, the
lengh average of the contigs was 626.24 bp and the total of bases assembled was 681845025. After BLAST analysis,
six sequences homologous to other annelid species were found, more specifically, sequences homologous to the d-
chains of Lumbricus terrestris and Glossoscolex paulistus. A potential ORF corresponding to the d-chain of HbAg
was found from the transcriptome obtained.

Keywords: transcriptome, giant proteins, earthworms. Supported by: Fapesp, CNPq

DA.48 - Architecture and dynamics of the yeast aquaglyceroporin Fps1 in response to osmotic and
oxidative stress

Sviatlana Shashkova '23, Mikael Andersson#, Stefan Hohmann3, Mark Leake!2

Department of Physics, University of York (United Kingdom), 2Department of Biology, University of York (United
Kingdom), 3Department of Microbiology and Immunology, University of Gothenburg (Sweden), “Department of
Chemistry and Molecular Biology, University of Gothenburg (Sweden), 5Department of Biology and Biological
Engineering, Chalmers University of Technology (Sweden)

Membrane proteins play key roles at the interface between the cell and its environment by mediating selective import
and export of molecules via plasma membrane channels. The Fps1 protein is the principal membrane
aquaglyceroporin of the yeast Saccharomyces cerevisiae with its primary purpose to regulate intracellular pressure
via facilitating glycerol efflux. Fps1 belongs to the Major Intrinsic Proteins superfamily, which is present in the vast
majority of organisms from bacteria to plants and humans, fulfilling life essential tasks such as water content
regulation and cellular signalling. Despite a multitude of studies on these transmembrane channels, understanding
of their dynamics directly within living systems is limited. To address this, we correlated molecular scale information
from living cells with real time changes to their microenvironment. We combined traditional molecular biology
approaches with the Slimfield microscopy, a powerful new technology which enables detection of biomolecules
directly in living cells with millisecond sampling, to track labelled molecules of interest in real time. We use the Fps1
aquaglyceroporin as an exemplar membrane protein to dissect and correlate its stoichiometry and molecular turnover
kinetics with various extracellular conditions. We show that Fps1 resides in multi-tetrameric clusters and is also
present as an intracellular pool, while hyperosmotic conditions cause Fps1 reorganization. We also demonstrate that
rapid exposure to oxidative stress causes Fps1 assembly into larger foci which are further subjected to hydrogen
peroxide-induced degradation and may thus be a regulatory step. Hence, we provide novel insights into
understanding of cellular adaptation to the microenvironment through characterisation of the plasma membrane
channels. Keywords: single-molecule, plasma membrane channels, cell stress

Supported by: Adlerbertska forskningsstiftelsen, the Biological Physical Science institute (BPSI), the Royal Society
Newton International Fellowship, EPSRC, BBSRC, Marie Curie EU FP7 ITN, and the Leverhulme Trust.
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DA.49 - PROJECT: Membrane interaction of the S. cerevisiae Golgi Reassembly and Stacking Protein
Carolina Gimenes Oliveira ', Mariana L. S. Gil', N. A. Fontana', Anténio J. Costa-Filho'
Physics Department, University of S&o Paulo (S&o Paulo, Brazil)

The Golgi reassembly and stacking proteins (GRASPs) were initially identified by in vitro experiments as one of the
main factors necessary for stacking the Golgi cisternae in mammalian cells. Over the years, data about GRASPs
have reported their participation in many other cellular processes and the additional involvement of members of the
GRASP family in unconventional protein secretion pathways. Although we already have some knowledge on their
structure and function, such as their presence in membrane of organelles and vesicles that participate in the early
and late secretory pathway, no data on how this interaction occurs have been reported this far. This was the main
objective of this project. To understand more about how this protein can anchor in the membrane of organelles, the
yeast Saccharomyces cerevisiae, a model organism, was used in this work. This budding yeast has a single homolog
of GRASP65, which is called Grh1, and has already been reported in the early secretory pathway. Grh1 interaction
with membranes are thought to involve the acetylation of its N-terminal. We used the heterologous expression of
Grh1 to produce samples destined for fluorescence and circular dichroism experiments so as to unravel the molecular
determinants of Grh1-model membrane interactions.

Keywords: GRASP65/55, Membrane, protein

Supported by: CAPES

DA.50 - Exploring novel environments for effective searching of unique xylose isomerases to
lignocellulosic materials fermentation

Renan Yuji Miyamoto ', Ricardo Rodrigues de Melo', Douglas Antonio Alvaredo Paixao!, Gabriela Felix
Persinoti', Roberto Ruller3, Leticia Maria Zanphorlin'
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Bioscience, Federal University of Mato Grosso do Sul (MS, Brazil)

Xylose is regarded as the second-most abundant sugar in nature. Thus, its usage is crucial for the development of a
sustainable biobased economy. Xylose isomerases (XI) catalyze the first reaction of xylose metabolism, enabling
downstream metabolic steps to convert xylose into a value-added bioproduct. However, Xls suffer from low activity
at fermentation conditions since most Xls present optimum thermophilic and alkaliphilic range conditions. Therefore,
in this work, we explored a metagenomics approach to identify novel Xls from the two unique environments, the
mangrove region and Antarctica soil, searching for higher activity at milder conditions. To set our targets, we
performed a sequence-similarity network (SSN) which indicated three potential Xls (ORF1, ORF3 from mangrove,
and AraXI| from Antarctica soil). We performed an in-depth biochemical and molecular characterization, from cloning
to detailed biochemical characterization. Our results show a thermophilic behavior even at XI prospected from
Antarctica. Although the targets in this study showed higher susceptibility to inhibitors, the ORF3 presented better
catalytic properties at fermentation conditions than the control XI. Because Xls are metalloproteins, we studied a
range of different conditions biochemically and biophysically, accessing the thermal stabilization through Differential
Scanning Fluorimetry. Interestingly, the ion which maximized the activity (Mg?*) generated the lowest thermal
stabilization. To understand the molecular aspects underpinning these properties, we investigated their high- and
low- resolution structures. Small Angle X-ray Scattering experiments revealed Xls are found as homotetramers in
solution, and the crystallographic structures are in the refinement process. Our findings suggest that metagenomics
approaches exploring different environments gave useful information about the thermostability of XIs; their activities
and stabilities are fine-tuned by several reaction conditions; and structural information could give important insights
for protein engineering.

Keywords: Biorefinery, Lignocellulose, Xylose

Supported by: FAPESP
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DA.51 - Production, purification, characterization and biotechnological application of endoglucanase
isolated from Pycnosporus sanguineus

Davida Maria Ribeiro Cardoso dos Santos 1, F. Albuquerque?, N.A. Ferreira?, S.S. Machado?, J.M. Rodrigues?,
T.P. Silva3, Hugo Juarez Vieira Pereira?
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(Alagoas, Brasil), *Colegiado do Curso de Farmacia, Faculdade Independente do Nordeste-FAINOR (Vitoria da
Conquista, Bahia)

The increase in the production of agro-industrial residues has required alternatives to minimize the global problem.
Clean alternatives have been developed, including the use of agro-industrial residues as a source for fungal growth
and production of enzymes of biotechnological interest. The objective of this work was the production, isolation,
characterization and biotechnologically application of the endoglucanase produced from the filamentous fungus
Pycnosporus sanguineus. Five agro-industrial residues, from industries in Macei6-AL, were used (wheat bran,
sugarcane bagasse, sawdust, coconut fiber and paper). It was isolated using ethanol fractionation and ion exchange
and chromatography. It is characterized in terms of temperature, pH, halotolerance, enzymatic kinetics and
biotechnological application. Wheat bran was the residue where the fungus showed the highest enzymatic
production. The ethanolic fractionation fractionated the enzymatic extract into 5 fractions, the 80-100% fraction
concentrated greater activity and was subjected to ion exchange chromatography (DEAE-Sepharose) in AKTA pure
M1GE, the isolated enzyme was obtained in a single fraction, observed through of the SDS-PAGE. The biochemical
characterization of the enzyme determined the optimum temperature of 50°C and thermal stability between 30 and
60°C with up to 50% of the enzymatic activity. The optimum pH was 5.0, with stability at pH between pH 4.0 and 8.0.
The isolated enzyme maintains more than 100% of the activity in up to 5 M NaCl with Km of 3.18 + 100 mg/mL and
the Kcat of 4.53 S-1. The isolated enzyme produced 273.096 mg/mL reducing sugars in 24 hours in rice husks. The
present work concluded that the fungus Pycnosporus sanguineus is a producer of an important endoglucanase, with
biochemical characteristics compatible with various industrial processes, which can be produced, isolated and
applied biotechnologically quickly and with low cost.

Keywords: Agro-industrial residues, saccharification, halotolerant. Supported by: CAPES

DA.52 - Evaluation of the interaction between p53 tumor suppressor protein and heparin
Natalia Neves de Souza', Gabriela Assis de Lemos', Caroline Augusto Barros2', Giulia Diniz da Silva Ferretti',
Gileno dos Santos de Sousa', Jerson Lima da Silva', Tuane Cristine Ramos Gongalves Vieira'
"Institute of Medical Biochemistry Leopoldo de Meis, Federal University of Rio de Janeiro, Rio de Janeiro, Brazil
(RJ, Brazil), 2Department of Biochemistry and Molecular Biology, Federal Institute of Rio de Janeiro (RJ, Brazil )

The p53 tumor suppressor protein is known as the guardian of the genome due to its functions of maintenance and
conservation of cell stability, responsible for DNA repair or blocking of gene alteration. Mutations in the central domain
of the protein are present in approximately 50% of human cancers, causing loss of function of p53 functions,
promoting rapid cell proliferation, associated with the formation of intracellular protein aggregates. The mechanism
of propagation of these structural alterations still needs to be elucidated, and interaction with cofactors may influence
this process. Among these molecules, glycosaminoglycans, negatively charged carbohydrates, such as heparan
sulfate and chondroitin sulfate are found in amyloid deposits of tumors, and this presence is related to an increase in
malignancy. Our goal is to observe the effects of heparin on p53 aggregation (WT and R280K mutant) and analyze
the structural alterations after interaction in vitro and evaluate the effect in cancer cell models. We used spectroscopic
techniques such as fluorescence, light scattering and circular dichroism to evaluate in vitro interaction, and used p53-
expressing tumor cell lines (MDA-MB-231 and MCF-7) to investigate the cytotoxic effects of heparin. The interaction
between p53 and heparin was analyzed through polarization, showing higher affinity for R280K p53. This interaction
did not change the secondary and tertiary structures of the protein at 25°C. However, at 37°C, it induced an increase
in protein aggregation, time-dependently, leading to the formation of amyloid structures. Regarding cell viability, high
concentrations of heparin showed significant cell death. The data emphasize the importance of heparin in p53
aggregation, suggesting that this ligand may remodel p53 structure during its aggregation process, acting as a
chaperone. If this remodeling leads to the formation of more or less toxic species it still has to be further evaluated.
Keywords: amyloid, cancer, glycosaminoglycans. Supported by: CAPES, CNPq e FAPERJ
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DA.53 - Kinect characterization of V(H+)-ATPase activity from gill microsomal fractions of two hololimnetic
populations from shrimp Macrobrachium amazonicum

Leonardo Milani Fabri !, Cintya Mendes Moraes', Daniela Pereira Gargon?, Francisco Assis Leone?
Departamento de Bioquimica e Imunologia, Faculdade de Medicina de Ribeirdo Preto da Universidade de Sao
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Gerais, Brasil), ®Departamento de Quimica, Faculdade de Filosofia, Ciéncias e Letras de Ribeirdo Preto da
Universidade de Sao Paulo (S&o Paulo, Brasil)

Macrobrachium amazonicum is endemic to South America and it can be separated into hololimnetic and coastal. In
freshwater, this shrimp hyper-osmoregulates their hemolymph energized by the gill (Na*, K*)- and V(H*)-ATPase.
This study aimed to characterize the kinetic properties of gill V(H*)-ATPase activity of M. amazonicum from Grande
and Tieté Rivers’ populations. The gill microsomal fractions were prepared by differential centrifugation. The ATPase
activity was carried out at 25 °C using PK/LDH coupling system and monitored spectrophotometrically at 340 nm
(€340nm, pH 75 = 6200 M- cm™"). The V(H*)-ATPase activity represents the difference in activity measured in the
presence of orthovanadate and orthovanadate plus bafilomycin. The V(H*)-ATPase maximum activity was 16.7 £ 1.7
nmol Pi min-' mg-' protein for the fresh-caught shrimps from Grande River and 27.2 £ 1.1 nmol Pi min-' mg-! protein
for the Tieté River population. The apparent affinity by ATP and Mg?* of the gill M. amazonicum V/(H*)-ATPase from
the Grande River population was 0.16 + 0.03 mmol L - and 0.14 + 0.02 mmol L', respectively. On the other hand,
from Tieté river the apparent affinity was 0.27 £ 0.04 mmol L-* and 0.28 £ 0.05 mmol L' for ATP and Mg,
respectively. The gill V(H )-ATPase showed a constant enzyme inhibitor for bafilomycin, 35.1 £ 1.1 nmol L-* and 21.2
1 1.3 nmol L for Tieté and Grande rivers populations, respectively. The V(H*)-ATPase activity shown by those M.
amazonicum populations was close to another population inhabiting a S&o Paulo state reservoir, although it is twice
smaller when compared to the cultivated shrimp from broodstock, which was originally collected in the coastal
Amazon basin region.

Keywords: V(H+)-ATPase, Macrobrachium amazonicum, osmoregulation
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DA.54 - Strategies to release protein material from alpha-lactalbumin protein microparticles: exploiting
their pH-responsiveness

Dirk Fennema Galparsoro ', Valeria Vetri', Vito Fodera2

'Dep of Physics and Chemistry, University of Palermo (ltaly), 2Dep of Pharmacy, University of Copenhagen
(Denmark)

In destabilizing conditions, proteins may create intermolecular interactions and self-assemble into protein aggregates
with different size and morphology. A great interest is focused on a peculiar characteristic group of protein aggregates
with a common structure (the cross beta-sheet) stabilized by H-bonds named Amyloids. Their assembly and
disassembly processes are of special interest for the design of biomaterials. Among amyloid structures, micron-sized
spherical aggregates formed at pH near protein’s isoelectric point called protein particulates, have gained relevance
for their ideal size, low citotoxicity, the ability to be formed from most of globular proteins and being unrelated to
neurodegenerative diseases. Combining spectroscopic and quantitative fluorescence microscopy methods, we study
the assembly and disassembly of protein particulates made of alpha-lactalbumin in different conditions. | have formed
protein microparticles of alpha-lactalbumin and | have characterized them using advance fluorescence microscopy
and spectroscopic techniques. We show that, structure, size and compactness of protein particulates can be
controlled depending on the initial protein concentration and the time of incubation. These properties have a direct
effect on the stability of these protein microspheres. We prove that disassembly of protein particulates occur
differently varying the pH from hard acidic (pH2) to neutral/basic pH (pH 7.4) and the addition of salt. At hard acidic
conditions the disassembly is instantaneous resulting in small oligomeric and/or large fragments depending on the
maturation stage of the aggregate. At neutral/basic pH in the presence of salt disassembly is characterised by a
slower releasing non-toxic monomeric alpha-lactalbumin. As a conclusion, protein particulates can act as reservoir
of protein material presenting different strategies for the release that control not only the speed of the process, but
also the final product that is delivered.

Keywords: Protein Microparticles, Disassembly, Amyloids

Supported by: Villum Fonden, University of Copenhagen, University of Palermo
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DA.55 - Exploration of decarboxylase profile of putative P450 peroxygenases
Isabelle Taira Simoes ', Wesley Cardoso Generoso', Leticia Maria Zanphorlin'
ILNBR, Centro Nacional de Pesquisa em Energia e Materiais (S&o Paulo, Brasil)

Cytochrome P450 proteins (CYP) are a superfamily of heme-containing monooxygenase enzymes. CYPs catalyze a
wide variety of chemical reactions, making them of great interest for biotechnological applications. In recent years,
the P450 peroxygenase OleT (CYP152) has attracted attention due to its ability to catalyze the oxygen removal from
medium to long-chain fatty acids, with hydrogen peroxide as co-substrate, and thereby producing terminal alkenes.
This characteristic is of great scientific and industrial concern as it can be explored to produce drop-in biofuels. Drop-
in biofuels are composed of renewable hydrocarbons, chemically identical to petroleum fuels, and fully compatible
with existing petroleum infrastructure. This similarity would allow the development of fuels with less environmental
impact without the need for structural changes in vehicles. However, little is known despite the importance of the
peroxygenases capable of fatty acid decarboxylation. This study aimed to discover new putative P450 enzymes
previously selected by amino acid sequence analysis based on a unique decarboxylase described in the literature to
expand the knowledge in the field. The genes were synthesized, fused to a histidine tag, and transformed into BL21
E. coli cells. The purification was performed using nickel-immobilized resin columns. Out of the six chosen candidates,
three of them were possible to be purified and SDS-PAGE analysis together to spectrophotometric assays (Soret-
peak ~ 420nm) indicated a high likelihood for functional CYPs. Activity test using C14 was carried out demonstrating
a possible activity to this fatty acid. Further experiments will be performed to evaluate peroxygenase activity and the
degree of activity against other fatty acids.

Keywords: Cytochrome P450 proteins, Drop-in biofuels., Terminal alkenes

DA.56 - Structural and DNA binding characterization of the glycine-rich protein AtGRP7 RRM domain
Igor Guimaraes Pascoal’, Gustavo DallOlio Cardoso ', Anderson de Sa Pinheiro?
Departamento de Bioquimica, Universidade Federal do Rio de Janeiro (Rio de Janeiro, Brasil)

AtGRP7 (Arabidopsis thaliana glycine rich protein 7) is a glycine-rich, RNA-binding protein that plays a central role
in plant growth, development, and abiotic stress response. AtGRP7 consists of an N-terminal RNA recognition motif
(RRM) followed by an intrinsically disordered region enriched in glycines. Despite the role played by AtGRP7 in cold
adaptation and flowering time regulation in Arabidopsis thaliana, the biochemical mechanisms underlying its function
are largely unknown. Here, we used a plethora of biophysical techniques to characterize the structure, stability, and
DNA binding affinity of AtGRP7-RRM. The gene sequence enconding the RRM domain of AtGRP?7 (residues 1-90)
was cloned into RP1B and expressed as a His6-tag fusion protein. AtGRP7-RRM showed partially soluble expression
in Escherichia coli BL21 DE3 at 180C and 0.5 mM IPTG. Recombinant AtGRP7-RRM was purified by a combination
of nickel-affinity and size exclusion chromatography. Circular dichroism revealed features of a typical RRM fold,
containing a mixture of a-helices and B-sheets. AtGRP7-RRM displayed a melting temperature of 38 oC, suggesting
a lowly stable protein. AtGRP7-RRM interaction with a 7-mer DNA oligonucleotide consisting of a previously identified
binding site was investigated by fluorescence spectroscopy. The fluorescence emission spectrum showed a
maximum at ~349 nm, indicating that the sole tryptophan residue is solvent exposed. Increasing concentrations of
oligonucleotide led to fluorescence quenching and AtGRP7-RRM interaction with DNA occured with an apparent Kp
of 17.9 £ 4.2 uM. Using multidimensional, triple resonance NMR, we unambiguously assigned 90% of AtGRP7-RRM
resonances. This is an important first step toward the sctructural determination of AtGRP7-RRM, which will shed light
into its mechanism of action.

Keywords: AtGRP7, Arabidopsis, structure
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DA.57 - Partial purification of the posterior gills (Na*,K*)-ATPase from the swimming crab Callinectes danae
by Molecular Sieve Chromatography

Cintya Mendes Moraes', Leonardo Milani Fabri, Daniela Pereira Gargon?2, Francisco de Assis Leone?
Departamento de Bioquimica, Faculdade de Medicina de Ribeirdo Preto - Universidade de S&o Paulo (S&o Paulo,
Brazil), 2Departamento de Quimica, Campus Universitario de Iturama -Universidade Federal do Triangulo Mineiro
(Minas Gerais, Brazil), 3Departamento de Quimica, Faculdade de Filosofia Ciéncias e Letras de Ribeiréo Preto -
Universidade de Sao Paulo (S&o Paulo, Brazil)

Improving enzymatic activity while keeping the conformational structure of membrane proteins after purification has
been a challenge over the past 70 years. The (Na*K*)-ATPase is a transmembrane protein responsible for
transporting 2 K* in and 3 Na* out of cells. Although this enzyme has been the main focus of several purification
procedures in mammal tissues, it has been slightly neglected for crustaceans. Therefore, the main goal of this study
was to purify the gill (Na*,K*)-ATPase from the swimming crab Callinectes danae using Molecular Sieve
Chromatography. Aliquots (3.0 mL) of concentrated (Na+,K+)-ATPase microsomal gill fraction was purified in a
Sepharose 4B column (2.5 cm X 32.5 cm) equilibrated and eluted with 50 mM HEPES buffer, pH 6.8, containing 250
mM sucrose using the AKTA Pharmacia Protein Purifier. The Electrophoresis and Western Blot analysis, as well as
the (Na*,K*)-ATPase activity of each eluted fraction (1.0 mL) were estimated according to Moraes et al. (2020). two
well resolved protein peaks were eluted from the column and only Peak | showed (Na*,K*)-ATPase activity (154.9
nmol Pi min-t mg-" ) representing a 14-fold purification compared with that of concentrated microsomal fraction. SDS-
Page of Peak | revealed a clearer protein profile compared with that of microsomal fraction prior purification and the
Western Blotting analysis showed a single immunoreactive band for (Na*,K*)-ATPase a subunit (=110 kDa). Peak I
revealed a more complex protein profile (molecular weight lower than =70 kDa), but no (Na*,K*)-ATPase activity was
observed. These primary results allow great advances in the area.

Keywords: (Na*,K*)-ATPase, Purification, Callinectes danae

Supported by: FAPESP, CAPES, CNPq, FAPEAM, INCT-ADAPTA I

DA.58 - Expression, Purification and Refolding of the Receptor Binding Domain (RBD) of the Spike protein
from SARS-COV-2.

Fabio Antonio Vaz Busoli !, Gabriel Cerqueira Alves Costa', Verénica de Moraes Manzato!, Fernando Allan
Abreu Silva', Ricardo José Soares Torquato!, Aparecida Sadae Tanaka’

'Department of Biochemistry, Escola Paulista de Medicina, Universidade Federal de Sdo Paulo (S&o Paulo, Brasil)

In 2019, a new outbreak of a respiratory disease was identified in Wuhan, China, caused by the new coronavirus
SARS-CoV-2, which is a positive sense, single stranded RNA virus. The SARS-CoV-2 spread all over the world very
fast leading to a pandemic state declared by the WHO in March 2020, responsible for more than 4 million deaths.
The SARS-CoV-2 interacts with Angiotensin 2 Converting Enzyme (ACE-2) on the host cells by spike protein subunit
S1 (containing RBD) to enter and initiate the virus replication. The long period of SARS-CoV-2 pandemic state has
favored the emergence of mutations. A variant of concerning has been the variant P1 (gamma) identified in Manaus.
Despite the development of different vaccines, none of them promoted a complete immunization to control the virus
spreading, making it important to continue searching for new inhibitors. In this scene, the objectives of this work are
the expression, purification, and refolding of recombinant RBD and RBD-P1. The plasmid containing RBD-wt
sequence was kindly given by Dr. Lima from School of Life Sciences, Keele University, UK. The plasmid containing
RBD-wt was used as template for the construction of RBD-P1 by side-direct mutagenesis using PCR, which was
confirmed by sequencing. Both constructions were used to transform E. coli BI21(DE3)plyS and protein expression
was performed in auto induction media at 37°C for 4 h. Protein expressions were also performed in LB medium and
1 mM IPTG at 30°C for 16 h. The proteins were purified and refolded on an affinity chromatography column. Both
proteins presented a 34 kDa in the SDS-PAGE. We successfully obtained purified recombinant RBD and RBD-P1.
The perspectives will be the selection of peptide phage display library for both purified proteins, in attempt to find
specific peptide for each protein.

Keywords: SARS-CoV-2, Receptor Binding Domain, Recombinant Protein
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DA.59 - Heterologous Expression, Purification and Characterization of TRAP1 and PINK1

Marina Del Giudice 1, Eduardo Feliciano de Lima Santos', Silvia Helena Libardi?, Carlos Sabino de Oliveira?, Julio
César Borges?, Carlos Henrique Inacio Ramos?, Lisandra Marques Gava Borges

Dep de Genética e Evolugdo (DGE), Universidade Federal de S&o Carlos (SP, Brasil), 2Dep de Quimica e Fisica
Molecular (DQFM), Universidade de Sao Paulo (SP, Brasil), 3Dep de Quimica Organica (DQO), Universidade
Estadual de Campinas (SP, Brasil)

Inside eukaryotic cells are located the mitochondria, organelle responsible for a lot of physiological processes, such
as energy production, synthesis of biomolecules and it also has an important role in some mechanisms of cellular
apoptosis. Imbalances in its operation can disturb cell homeostasis, resulting in the emergence of many diseases
(e.g. cancer). Molecular chaperones, including Hsp90 and its mitochondrial homologue TRAP-1, are involved in the
good performance of mitochondrial functions. TRAP-1 ensures the correct protein folding and it's essential for the
mitochondrial integrity, protecting cells against apoptosis, besides avoiding toxic effects of oxidants and anti-cancer
drugs. To perform its functions, it interacts with other proteins, such as PINK-1, a mitochondrial serine-threonine
kinase: a fundamental regulator of the cytoprotective activity of TRAP-1 through the chaperone phosphorylation.
Recombinant proteins production as well as their structural characterization. The proteins were produced in E. coli
BL21(DE3) strains and protein expression were induced with isopropyl-B-D-thiogalactoside (IPTG). The pellets were
lysed and purified using immobilized metal affinity (IMAC) and size-exclusion (gel filtration) chromatographies. The
efficiency of the methods was verified by polyacrylamide gel electrophoresis (SDS-PAGE) and protein concentration
determination by spectrophotometric measurements. To characterize TRAP-1 and PINK-1 circular dichroism and
intrinsic tryptophan fluorescence assays were performed. A preliminary pull-down test was also performed to detect
the interaction between the recombinant proteins. Both proteins were successfully expressed and purified, with a
high degree of purity and homogeneity. Both proteins are well folded as characterized by circular dichroism spectrum
and intrinsic tryptophan fluorescence assays. The interaction was detected in the pull-down assay, but control
optimizations are still needed. Proteins were obtained with a high degree of purity and well folded. As future
perspectives, we intend to carry out other tests focusing on the protein interaction, such as the ITC experiments.
Keywords: structural characterization, TRAP1, PINK1. Supported by: CNPq e FAPESP.

DA.60 - Conformational changes of freshwater shrimp hemocyanin induced by urea

Patricia Soares Santiago ', Lierge Ramos?, Karina Satomi Izumi', Claudemir Oliveira Souza?', Isis Sebastiao?,
Giovana Bertini'

1Campus de Registro, Universidade Estadual Paulista "Julio de Mesquita Filho" (SP, Brazil), 2Instituto de Quimica,
Araraquara, Universidade Estadual Paulista "Julio de Mesquita Filho" (SP, Brasil)

Hemocyanins are giant extracellular proteins with molecular weight between 0.45 to 3.0 MDa and have several
biotechnological applications associated with their immunogenic properties, which motivates the performance of
biophysical studies on these proteins. In this work the objective was to study the effect of urea on the hemocyanin
structure of freshwater shrimp Macrobrachium acanthurus (HcMac) by different spectroscopic techniques. The
hemolymph was centrifuged at 3,000 x g by 15 min, dialyzed for 12 h in 100 mmol.L-1 Tris-HCI + 20 mmol.L-1 CaCl2
buffer at pH 7.0. Followed of ultracentrifugation at 250.000 x g by 5 h. Spectroscopies analysis of the concentration
of HcMac was 1.6 mg.mL-1, prepared in 30 mmol.L-1 acetate-phosphate-borate buffer at pH 5 and 7, equilibrated
for 2 h, depending on the urea concentration (0 to 8 M). Dissociation of the quaternary structure and drastic
conformational modifications occur while the concentration of the denaturant increase. Optical absorption spectrum
shows changes in the maximum absorption intensity at 340 nm (di-copper center) due to the increase in urea
concentration. Fluorescence data show a decrease in fluorescence emission intensity between 0.5 - 4.0 mol.L-1 of
urea. Above 4.0 mol.L-1 there is an increase in the emission intensity and an evident shift in the maximum emission
wavelength from 330 nm to 347 nm. A reduction in LS| occurs after the addition of urea until it reaches a concentration
of 4 mol.L-1, associated with protein dissociation. Concentrations below 4.0 mol.L-1 urea promoted a greater
exposure of the di-copper center to the solvent, showing changes in the quaternary and tertiary structure of HcMac.
The results suggest that the HcMac denaturation process starts at concentrations greater than 4.0 mol.L-1 of urea,
that is, after the protein dissociates. Keywords: hemoprotein, biophysical characterization, urea
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DA.61 - Phosphatidic acid vesicles induce the formation of prion protein PK-sensitive fibrils with stable
secondary structure

Cyntia Alves Conceigao 2, Jerson Silva'2, Tuane Vieira'2

'Biochemistry, National Institute of Science and Technology for Structural Biology and Bioimaging (RJ, Brazil),
2Structural Biology, Institute of Medical Biochemistry Leopoldo De Meis (RJ, Brazil)

The mechanism of cellular prion protein (PrPC) conversion into prion scrapie (PrPSc) is considered the most
important factor in the development of prion diseases. PrPC is anchored to the outer cell membrane into lipid rafts
through a GPI anchor. PrPC conversion mechanism is not fully understood. Recent studies show phospholipids may
interact with PrP leading to its conversion. In a previous work from the group Phosphatidic Acid (PA) vesicles were
shown to interact with recombinant PrP (rPrP), leading to aggregation (). Our aim was to elucidate PA-induced rPrP
conversion into amyloid fibrils, characterizing the aggregate structure, stability, and resistance. We used light
scattering, circular dichroism, fluorescence spectroscopy, proteinase K (PK) digestion and electron microscopy over
different temperatures to obtain structural and stability information. PA vesicles induced rPrP aggregation and
fibrillization in a temperature-dependent manner, the lower the temperature, the greater the effect. Fibrils formed at
25 °C kept their secondary structure unchanged when submitted to high temperatures, but lost thioflavin T binding.
Return to 25 °C restored fibril signal. Using acrylamide as fluorescent quencher agent, we observed that tryptophan
accessibility to solvent was decreased in lower temperatures, and these residues were more hidden in the fiber core.
The fibrils formed were fully digested by PK. Dynamic light scattering showed no significant changes in PA vesicle
diameter submitted to high temperatures, but we observed a decrease in laurdan generalized polarization. Our results
suggest that rPrP:PA interaction leads to formation of PK-sensitive fibrils. PrP dynamics and flexibility changes are
important to follow a fibrillization pathway induced by PA. Vesicle bilayer rigidity is also important for rPrP interaction
and conversion. The quaternary structure of these fibrils seems to be sensible to high temperatures, although its
secondary structure is stable, forming an intermediate capable of reorganizing into fibers. Keywords: Amyloid fibrils,
Prion, Phosphatidic acid. Supported by: CNPq, FAPERJ, INBEB, CAPES

DA.62 - Effects of chronic toxicity to ammonia from M. amazonicum

Daniela Pereira Gargon 1, Leonardo Fabri#, Cintya Moraes®, Maria Izabel Costa2, John McNamara?, Francisco de
Assis Leone?

'Campus Iturama, Universidade Federal do Triangulo Mineiro (MG, Brazil), ZDepartamento de Quimica, FFCLRP,
Universidade de S&o Paulo (SP, Brazil), *Departamento de Biologia, FFCLRP, Universidade de S&o Paulo (SP,
Brazil), “Departamento de Bioquimica e Imunologia, FMRP, Universidade de S&o Paulo (SP, Brazil)

The Amazon River shrimp Macrobrachium amazonicum is widely distributed throughout South America and shows
elevated potential for aquaculture investment. The successful aquaculture activity depends, among other parameters,
the water quality, particularly to the ammonia concentration, which increases considerably during cultivation. We
investigate the in a homolimnetic population of the Macrobrachium amazonicum from Parana/Paraguay River
acclimated to “safe” ammonia concentration (0.1 x LCs0-96h) for 10 days. Adult shrimps were collected from the Rio
Grande River, state of Minas Gerais, Brazil, near the Agua Vermelha Dam. Western blotting of gill microsomal
homogenates from fresh caught shrimps showed a single immunoreactive band of =120 kDa, corresponding to the
(Na*, K*)-ATPase a-subunit. The ammonia-exposed shrimps also exhibited a weak diffuse band of =130 kDa. The
ammonia-exposure of M. amazonicum shrimps expressed a secund a subunit isoform that is 2.5-fold increased
affinity (Na*, K*)-ATPase for NH4*. Exposure of M. amazonicum to 4.9 mg L' total ammonia (1.8 mg L-! un-ionized
ammonia) increase gill (Na*, K*)-ATPase (1.3-fold), V(H* )-ATPase (2.5-fold) and K*-ATPase (2.5-fold) activities;
these are key enzymes in the active ammonia excretion process. These changes suggest that the mechanism, still
unknown for freshwater shrimp, is not very different from that described for marine species, where NH4* would enter
the gill ionocytes via substitution for K* on the hemolymph-facing basal (Na*, K*)-ATPase K* binding sites, and K *
binding sites on the presumably basal K*-ATPase, then being excreted into the subcuticular space via the apical
Na*/H* (NHs*) exchanger. Although ammonia-exposure does not cause mortality, lethargy or any indication of
sulfuring for 10 days, further studies are needed to improve the determination the maximum acceptable toxic
concentration in this population shrimps. Keywords: ammonia toxicology, gill (Na+, K+)-ATPase, freshwater shrimp
aquaculture. Supported by: FAPEMIG, CNPQ, FAPESP
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DA.63 - Structural-Functional Study of domains NBD (Nucleotide Binding Domain) and PBD (Peptide
Binding Domain) of human HspA1A protein

Carlos Sabino de Oliveira ', Noeli Soares Melo da Silva', Julio César Borges!

Departamento de Quimica e Fisica Molecular, Instituto de Quimica de Sao Carlos, Universidade de S&o Paulo
(Sao Paulo, Brasil)

Among the class of molecular chaperones, there is a superfamily called Heat Shock Proteins (Hsps) that are highly
expressed in cells under thermal stress conditions and act, in general, on cellular proteostasis. The Hsp70 family, 70
kDa heat shock proteins, have about 40-60% identity, ubiquitous and ATP-dependent monomeric proteins. Among
the different members belonging to the human Hsp70 family, the cytosolic HspA1A isoform is an important constituent
of the cellular network of molecular chaperones and providers of folding within cells. Structurally, Hsp70 are proteins
composed of two domains, the nucleotide-binding domain (NBD), responsible for the weak ATPase activity, and the
peptide-binding domain (PBD), responsible for the interaction with sequences of hydrophobic amino acid residues in
the client protein. The investigation of the function, dynamics, structure and stability of the individualized PBD and
NBD domains of HspA1A, can help in elucidating its molecular mechanism. Thus, the present work consists of
evaluating some structural and functional properties of the NBD and PBD domains of the HspA1A protein, such as
circular dichroism, intrinsic fluorescence of tryptophan and analytical size exclusion chromatography, showing its
structural characteristics, hydrodynamic and stability. The obtained results showed that the recombinant proteins
referring to the constructs HspA1A_PBD and HspA1A_NBD were produced in their folded form, with secondary
structure content, rich in B-sheets and a-helices, respectively, and behave, respectively, as a mixture of oligomers
and monomer in solution. The proteins showed different thermal stability, the PBD construction being partially
reversible and the NBD irreversible. Chemical stability, for both, showed two transitions, so that for the PDB, was
characteristic of cooperative unfolding and, for NBD, partially cooperative. In summary, the results obtained enrich
the information about the individual characteristics of the domains and their influence on the canonical HspA1A.
Keywords: Molecular chaperones, HspA1A, domains

DA.64 - The Cryo-EM-elucidated structure of an early oligomer of alpha Synuclein and its relation to
Parkinson’s disease toxicity

Ritobrita Chakraborty !, Sandip Dey’, Pallabi Sil?, Simanta Sarani Paul®, Dipita Bhattacharya*, Anirban Bhunia?,
Jayati Sengupta', Krishnananda Chattopadhyay'

1Structural Biology and Bioinformatics Division, CSIR-Indian Institute of Chemical Biology (Kolkata, India),
2Department of Physics, *Department of Medicine, Centre for Prion and Protein Folding Disease, University of
Alberta (Edmonton, Canada), “Department of Biophysics, Bose Institute (Centenary Campus, Kolkata, India)

The neurodegenerative Parkinson’s disease (PD) is characterized by the aggregation of the intrinsically disordered
protein alpha-Synuclein (a-Syn) into fibrils with a cross-$ amyloid structure, in the Lewy body plaques within
dopaminergic neurons of the mid-brain. The fibrillation pathway of a-Syn encompasses a multitude of transient
oligomeric forms differing in size, structure, toxicity and prion-like seeding activity. According to a recent solid state
NMR study, the core residues within a fibril of a-Syn are arranged into in-register parallel § sheets with a unique C-
terminal Greek key topology (PDB 2NOA). Here, we report the formation of stable, non-toxic (to both liposomal
membranes and neuroblastoma cells) ‘mace’-shaped oligomers, when the physiologically-available small molecule
heme (hemin chloride) is added at sub-stoichiometric ratios, to either monomeric or aggregated a-Syn. Using cryo-
electron microscopy, we found that a tetrameric form of the Greek key model could be fit into the density of these
mace oligomers, albeit with a distortion in the head-neck junction of the mace structure. The ‘Greek key oligomer’ fits
well as a segment of the previously-described annular oligomers and appears to be its structural predecessor in the
hierarchical pathway of fibril formation. We propose that the distortion in the heme-treated oligomer prevents further
appending of the twisted units into annular oligomers. Furthermore, heme binds to a crucial histidine (His50) residue
located in the inter-protofilament pre-non amyloid § component interface, thus interfering with a salt bridge formation
with a Glu57 residue located in the opposite protofilament, thereby weakening the inter-protofilament steric zipper
integrity. Overall, we describe a mechanism of inhibition of fibrillation and associated of a-Syn using a physiologically-
available small molecule. Keywords: oligomer, neurodegeneration, Greek key fibril
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DA.65 - Isolation and characterization of Canavalia ensiformis serine proteases: enzymes with
pharmacological potential

Thayane Aparecida Alves de Araujo '2, Raquel Elisa da Silva-Lopez', Flavia Aimada do Carmo?

Departamento de Produtos Naturais, Oswaldo Cruz Foundation (Rio de Janeiro, Brazil), 2Faculdade de Farmacia,
Federal University of Rio de Janeiro (Rio de Janeiro, Brazil)

Canavalia ensiformis is a tropical legume with high content of active proteins, that have important biological functions,
and their pharmacological activities have been extensively investigated. Previous studies from our group
demonstrated important serine protease activity from C. ensiformis leaf aqueous extract (CE-A), suggesting a
possible pharmaceutical application. The aims of the present work was to isolate and characterize serine proteases
from CE-A. Fresh C. ensiformis leaves collected in Plataforma Agroecoldgica de Fitomedicamentos (PAF), of
FIOCRUZ were processed with N2 and proteins extracted with distilled water. Protein content was determined by
Bradford method and protein profile evaluated by SDS-PAGE. Serine proteases were isolated by affinity
chromatography using p-aminobenzamidine-agarose column. Serine proteases rich fraction (CE-ApBza) was
isolated from CE-A, 3.00 times with total yield of 79.8%. SDS-PAGE showed major proteins molecular weight about
52, 37 and 25 