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Welcome

Dear participants,

Due to the unexpected closure of Maksoud Plaza Hotel only 
seven months before the XXI Congress of SBBC, the board of 
directors decided to change the meeting format from hybrid to 
online. We all had high expectations to meet in person again 
next year, but unfortunately, this change was out of our control.

We are working to bring you a great meeting with great cell 
biologists worldwide and thank you for your understanding.

SBBC Board of Directors
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Executive committee
Chao Yun Irene Yan (USP) 
Giselle Zenker (UNIFESP) 
Edgar Paredes Gamero (UFMS) 
Luis Eurico Nasciutti (UFRJ) 
Marcelo L. Lamers (UFRGS) 
Marimélia Porcionatto (UNIFESP) 
Marinilce Fagundes dos Santos (USP) 
Patrícia Gama (USP)

Executive Organization

 
Av. das Américas 3500 – Bl. Hong Kong 3000 - Sl. 405 
Le Monde Office - Barra da Tijuca - RJ - 22640-102  
Tel.: 55 21 3326-3320 Fax: 55 21 2437-1483 
www.interevent.com.br
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PROCEEDINGS
Thematic Area: Cancer cell biology

1 - A NEW GENETIC CONSTRUCTION FOR GENERATION OF T CELLS EXPRESSING 
AN AFFINITY-ENHANCED TCR AGAINST CANCER CELLS EXPRESSING THE TUMOR-
ASSOCIATED ANTIGEN NY-ESO-1
Rafaela Rossetti (1), Izadora Peter Furtado (1), Daianne Maciely Carvalho Fantacini (2), Sarah Caroline Gomes 
de Lima (1), Heloísa Brand (1), Roberta Maraninchi Silveira (1), Lucas Eduardo Botelho de Souza (1), Dimas 
Tadeu Covas (1,2)
(1) Blood Center of Ribeirão Preto, Ribeirão Preto School of Medicine, University of São Paulo, São Paulo, Brazil
(2) Butantan Institute, São Paulo, Brazil 
Presenting author contacts: rafaelarossetti@usp.br / Tel: 16 2101-9617 (Institutional) or 16 98168-8166 (Mobile)  

The adoptive transfer of genetically engineered T cells has provided revolutionary results 
for the treatment of cancer. In this context, the use of T cells expressing chimeric antigen 
receptors (CAR) has enabled impressive clinical responses for some hematological neoplasms. 
Nonetheless, the therapeutic efficacy of CAR-T cells in solid tumors is still hampered by 
characteristics of the tumor microenvironment. Another restriction is that most tumor-
associated antigens in solid neoplasms are intracellular, while “classical” CARs are able to 
recognize only cell surface antigens in their native conformation. To overcome this limitation, 
T cells can be engineered to express affinity-enhanced T cell receptors (TCR), thereby 
allowing the recognition of intracellular antigens displayed by human leukocyte antigen (HLA) 
molecules. The NY-ESO-1 molecule is currently the most targeted antigen by these TCR-T 
cells, standing out for its immunogenicity, expression restricted to immune privileged organs 
and strong and homogeneous expression in several tumors, such as synovial sarcoma. Thus, 
the main objective of this study was the generation of TCR-T cells targeting the NY-ESO-
1:HLA-A*02 complex using a new lentiviral construct. We first generated a lentiviral construct 
harboring the coding sequences of the alpha and beta chains of an affinity-enhanced anti-
NY-ESO-1:HLA-A*02 artificial TCR. For the generation of the anti-NY-ESO-1 TCR-T cells, T 
cells isolated from peripheral blood mononuclear cells (ethical approval: HCRP 17189/2015) 
were transduced by spinoculation. The transduction efficiency assessed by labeling with 
NY-ESO-1:HLA-A*02 specific tetramers and flow cytometry analysis was approximately 15%. 
Co-cultivation of transduced T cells with human synovial sarcoma cells SW982 (NY-ESO-1+/
HLA-A*02+) in a 1:1 ratio (effector:target cells) eliminated 30% of the tumor cells after 48 
hours. Additionally, in co-culture with human tumor cells HCT116 (NY-ESO-1-/HLA-A*02+), 
cell lysis was not observed. Overall, these results confirm the antitumor potential of anti-
NY-ESO-1:HLA-A*02 TCR-T cells generated with the new genetic construct and demonstrate 
their specificity against tumor cells expressing the target antigen. This data pave the way 
for the establishment of a new and effective advanced cell therapy product against NY-
ESO-1+/HLA-A*02+ neoplasms. [Financial support: grants 2020/11413-8, 2020/14808-3, 
2020/02043-2, 2021/09900-0, 2019/18702-8, São Paulo Research Foundation (FAPESP); grant 
88887.473511/2020-00, CAPES; CNPq].
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Thematic Area: Cancer cell biology

2 - A SET OF PROTEINS CARRIED BY SMALL EXTRACELLULAR VESICLES MAY 
FACILITATE BREAST CANCER BRAIN METASTASES
Ramon Handerson Gomes Teles (1), Camila Tamy Hiroki (1), Ana Sayuri Yamagata (1), Nicolas Jones Villarinho 
(1), Ruy Gastaldoni Jaeger (1), Vanessa Morais Freitas (1)
(1) Department of Systems Biology, University of São Paulo, São Paulo, Brazil ramonteles@usp.br, (16) 98205-9151

Background: Breast cancer constitutes the second most common cause of brain metastases 
among solid malignancies. Likely due to the prolonged survival of patients receiving more 
effective treatment as well as better imaging techniques to detect the metastases. However, it 
is unclear the signaling molecular pathways and cellular adaptations involved in this complex 
process. One of the main candidates in the initial steps of brain metastases development 
is the extracellular vesicles (EV), which can promote blood-brain barrier disruption and 
endothelial cellular modifications favoring the cancer cells seeding. Aims: To investigate 
the effects of extracellular vesicles treatment on human brain endothelial cells (hBMEC). 
Methods: Triple-negative breast cancer cells, MDA-MB-231-wild-type and MDA-MB-231-Br 
with brain-tropism (MDA-MB-231-wt and -Br-GFP, respectively) were cultivated in DMEM-HG, 
supplemented with 5% FBS and 1% penicillium/streptomycin, until reach 80% of confluency, 
in a humidified incubator with 5% CO2. At this point, a fresh medium without FBS was added 
and cells were cultured for 24h, followed by medium collection and centrifugation to obtain 
EV (exosomes and microvesicles). The EV biomarkers were evaluated by western blot and 
the size by Nano Track Analysis (NTA) and were used to treat hBMEC. After treatment, Cell 
Viability assay and Human Phospho RTK Array were performed, followed by in silico analyses 
of proteomic datasets available in the PRIDE database. Results: The IC50 to exosomes was 
2.16µg/ml, being a subtoxic dose of 1µg/ml chosen for the subsequent in vitro experiments. 
Human Phospho RTK Array evidenced the VEGFR1 and R2 as the most modulated receptors in 
hBMEC, in which both had increased levels of phosphorylation by exosomes from MDA-MB-
231-Br-GFP, conversely to MDA-MB-231-wt, which decreased their phosphorylation compared 
to the control. The IC50 of microvesicles cannot be calculated, because as the concentration 
of exosomes increased, the metabolic activity also enhanced, excepting the highest dose 
which significantly decreased the cell viability. Thus, proteomics datasets were used to model 
predictive molecular pathways, which were composed of proteins carried into EV that can 
interact with proteins of hBMEC. We found that Valosin-Containing Protein (VCP), AHNAK, 
and members of the S100 family would alter the cytoskeleton and mitochondrial activity 
of hBMEC, triggering an intracrine signalization that leads to VEGFR1 and R2 modulation, 
activation of cell surface adhesion molecules, alterations in metabolic activity, and releasing of 
chemotaxis signals. Conclusion: Our results suggest that sEV can transfer proteins that alter 
hBMEC functioning, facilitating brain metastasis formation due to disruption in the Blood-
Brain Barrier functioning. More studies will be conducted to confirm the in silico results.
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Thematic Area: Cancer cell biology

3 - ANALYSIS OF MYOSIN VA ROLE IN THE LOCALIZATION OF FAK IN H9C2 
MYOCYTES UNDER GENOTOXIC STRESS
Milena Maria de Souza Andrade1, Isabela Aparecida Moretto2, Aline Mara dos Santos2,3, André Alexandre de 
Thomaz1,3
1. Quantum Electronics Department, Institute of Physics “Gleb Wataghin”, State University of Campinas, São 
Paulo, Brazil
2. Department of Cellular and Structural Biology, Institute of Biology, State University of Campinas, São Paulo, 
Brazil
3. National Institute of Photonics Applied to Cell Biology (INFABIC) mms.andrade@yahoo.com (12)98185-9240

Cardiovascular complications following antineoplastic therapies have become a great 
issue of public health, considering the survival rate after cancer diagnosis is increasing 
in the last years. Cardiotoxicity resulting from chemotherapy with doxorubicin (dox) is a 
serious condition and could evolve to chronic cardiomyopathy and death. Studies with 
focus on signaling activated by antineoplastic therapies show the importance of focal 
adhesion kinase (FAK) for cell survival and resistance against treatment with dox, however, 
this signaling is poorly understood. Previous results show that FAK physically interacts 
with myosin V and these proteins are co-localized in focal adhesions and in the nucleus 
of cells under basal conditions. This data suggests that myosins V might be important for 
the subcellular distribution of FAK and, more specifically, for its localization at the nucleus 
and focal adhesions. In this work our goal was to verify if Myosin Va silencing would affect 
the localization of FAK at the nucleus, more specifically at the DNA damage sites after dox 
treatment in H9c2 cardiomyocytes. Super resolution structured illumination microscopy 
(SR-SIM) images showed an increase in FAK concentration at the nucleus after dox treatment 
in silenced cells to myosin Va. We also noticed that FAK and Myosin Va are found in dot-like 
clusters of 0.15 μm2 near DNA damage sites in some dox treated cells and that Myosin Va 
silencing didn't disrupt FAK accumulation on these sites. Our data indicates that Myo Va is 
linked to the removal of FAK from different subcellular compartments, such as the observed 
dot-like nuclear clusters and the nucleus.

This research was supported by: CAPES (88887.513417/2020-00); FAPESP (2018/07383-6; 
2020/11824-8); and CNPq (423228/2018-8).
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Thematic Area: Cancer cell biology

4 - ANALYSIS OF THE CD90/THY-1 BIOMARKER IN THE MICROENVIRONMENT OF 
BREAST CARCINOMA
Alice Marcela Sampaio Del Colletto (1,2), Aline Ramos Maia Lobba (1), Bárbara Pascale Costa de Souza (1,2), 
Mari Cleide Sogayar (1), Bernardo Gomes de Lacerda Almeida (1,3), Ana Claudia Oliveira Carreira (1,2). 
1. Cell and Molecular Therapy NUCEL Group (-www.usp.br/nucel), School of Medicine, University of São 
Paulo, São Paulo, 01246-903 SP, Brazil 2. Department of Surgery, Faculty of Veterinary Medicine, University 
of São Paulo, São Paulo, Brazil 3. Portuguese Beneficence Hospital, São Paulo, São Paulo, 01246-903 SP, 
Brazil * None of the authors have a conflict of interest. Alice Marcela Sampaio Del Colletto Grupo NUCEL 
(www.usp.br/nucel) Faculdade de Medicina da USP - FMUSP Av. Dr. Arnaldo, n°455, Cerqueira César CEP: 
01246-903 – São Paulo - SP Telefone: (11) 3061-8112 Programa de Anatomia dos Animais Domésticos e 
Silvestres Faculdade de Medicina Veterinária e Zootecnia da Universidade de São Paulo – FMVZ-USP e-mails: 
alicesampaiodelcolletto@usp.br 

Background: Several molecules have been proposed as cancer biomarkers, however, so 
far, only a few specific proteins are available to predict and detect breast cancer. In recent 
years, the mesenchymal stem cell marker CD90/THY-1 has been identified in several types 
of cancer. Our group demonstrated a relationship between CD90 and the basal-like human 
breast carcinoma subtype displaying worse prognosis and lower survival rate. Aims: To 
analyze CD90 expression in breast cancer stromal cells in patient samples, aiming to better 
understand its role in stromal-epithelium interactions during malignant transformation 
and in the cellular heterogeneity typically found in breast tumor. To correlate pathological 
findings of patients diagnosed with invasive breast carcinoma, characterized according to 
molecular profile, with histological type and distribution by age group. Methods: Samples of 
primary breast tumors were obtained from the database of Hospital Beneficência Portuguesa 
de São Paulo, diagnosed as invasive breast carcinoma by biopsy, from January 2014 to 
December 2019. Retrospective analysis of the anatomopathological reports was carried out. 
Immunohistochemical staining was performed to analyze in-situ protein expression through 
tissue microarray (TMA). TMA was constructed using 5mm diameter cylindrical sections 
of paraffin blocks from biopsy samples of selected patients. We performed E-cadherin, 
N-cadherin and CD90 staining and samples were analyzed using specific antibodies in both 
the tumor and in the intratumoral region (stroma). Immunostains were classified as “high” 
or “low” according to score, which was multiplied by the intensity score. Results: Analysis of 
immunohistochemical results indicate predominance of low CD90 expression for the luminal 
A, luminal B, triple-negative and HER-2 subtypes, indicating a better prognosis for these 
patients. In the intra-tumoral region (stroma), we observed increased/high CD90 expression 
for patients with Luminal B, HER-2 and triple-negative subtypes. In addition, for the first time, 
we demonstrate that high CD90 positivity may also be associated with metastatic potential 
and a worse prognosis of the luminal B subtype. Conclusion: In order to investigate CD90 as 
a potential marker for malignancy in breast cancer, our results reveal that the CD90 molecule 
is promising to identify a transformation and a new classification of molecular subtypes when 
related to a worse prognosis. Thus, the use of CD90 could contribute to a more precise clinical 
protocol of prognosis and therapeutic strategy to be used in patients with breast cancer. 
Ethical Approval CEP No. 3.021.561 Funding: CAPES, CNPq, FAPESP
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Thematic Area: Cancer cell biology

5 - ANTITUMOR EFFECTS OF PEPTIDES DERIVED FROM THE NATURAL INHIBITOR 
ECTI ISOLATED OR COMBINED WITH TEMOZOLOMIDE IN GLIOBLASTOMA CELL LINE
Ana Beatriz da Silva Teixeira (1), Camila Ramalho Bonturi (1), Vitória Morais da Rocha (1), Maria Luiza Vilela 
Oliva (1)
(1) Department of Biochemistry, Federal University of São Paulo (UNIFESP), São Paulo, Brazil (55 1155764444 
- Voip: 1099) ateixeira@unifesp.br (55 11989183807); camilabntr@gmail.com; vm.rocha@unifesp.br; 
mlvoliva@unifesp.br

Background: The term glioblastoma refers to astrocytomas with the highest level of 
malignancy and is almost always lethal, with 15 months average survival time. Treatment for 
glioblastoma remains palliative for the absence of therapeutic advances in the last decades. 
The current orientation includes surgery combined with radiotherapy and concomitant 
administration of chemotherapy (temozolomide), an alkylating agent. As the overexpression 
of proteases in the tumor microenvironment contributes to several aspects of cancer, 
protease inhibitors are potential therapeutic alternatives. The study of Bonturi et al. (2018) 
brought experimental evidence that the EcTI is effectively antitumorigenic in glioblastoma 
(U87). Therefore, peptides were synthesized based on the primary sequence of the EcTI. Aims: 
Evaluation of the antitumoral properties of the peptides derived from EcTI in glioblastoma 
cells, U87, and healthy astrocytes. In addition, investigate if the fragments are capable to 
potentialize the chemotherapy effect. Methods: Experiments were performed using the 
U87 human glioblastoma cell line and healthy cells of astrocytes derived from mice. Three 
peptides were synthesized from the EcTI structure. The temozolomide was initially solubilized 
in DMSO. The metabolic activity indicating the viability of U87 cells was determined using 
the PrestoBlueTM (Invitrogen). Results: Peptides 3 (IC50 = 548.2 µM) and 7(IC50 = 584.5 µM) 
inhibited the viability of U87 cells (96 h), achieving an inhibition superior to that observed in 
the isolated treatment with TMZ (IC50 = 1279.3 µM). The data obtained with the cell viability 
experiment pointed out that the combination of peptides 3 and 7 with chemotherapy is 
promising, as there is potentiation of the effect of the two compounds when used together. 
After, we sought to investigate whether healthy cells also had susceptibility to treatment, 
mainly in relation to peptides. This data is very relevant, as it points out that peptides may be 
harmless to cells healthy, while lethal in tumor cells, a scenario much sought after in therapy 
oncology. Fortunately, the peptides 3 and 7 alone did not interfere with the viability of healthy 
astrocytes, in any of the periods and concentrations evaluated, while the chemotherapy 
had an effect after 24, 48, 72, and 96 hours. Conclusion: Peptides related to the structure 
of EcTI have antitumor effects on glioblastoma cells, just as the native protein, being able 
to potentiate the effect of the chemotherapeutic agent TMZ. In addition, it has no cytotoxic 
effect on healthy astrocytes, and, as a small peptide, has a higher chance of penetrating the 
blood-brain barrier, which has been investigated and supports the continuation of studies in 
the search for the mechanism of action of the peptides. Acknowledgments: This study was 
supported by FAPESP [2017/06630-7, 2019/22243-9, 2021/13063-7]; CAPES [Finance Code 
001], and CNPq [301721/2016-5].

Bonturi, C. R., Motaln, H., Silva, M., Salu, B. R., de Brito, M. V., de Andrade Luz Cost, L., 
Torquato, H., Nunes, N., Paredes-Gamero, E. J., Turnšek, T. L., & Oliva, M. (2018). Could a plant 
derived protein potentiate the anticancer effects of a stem cell in brain cancer?. Oncotarget, 
9(30), 21296–21312. https://doi.org/10.18632/oncotarget.25090
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Thematic Area: Cancer cell biology

6 - BIOTECHNOLOGICAL POTENTIAL OF A GREEN ALGAE COMPOUND IN SKIN 
CANCER TREATMENT STRATEGY
Isabel Virgínia Gomes-e-Silva (1) *; Angélica Ribeiro Soares (1,3); Giselle Pinto de Faria Lopes (1,2)
(1) Associate Postgraduate Program in Marine Biotechnology, Instituto de Estudos do Mar Almirante Paulo 
Moreira / Fluminense Federal University, Rio de Janeiro, Brazil. *e-mail: isabelvirginia.gs@gmail.com, (+55) 21 
979518167.
(2) Bioproducts Division, Department of Marine Biotechnology, Instituto de Estudos do Mar Almirante Paulo 
Moreira, Rio de Janeiro, Brazil.
(3) Group of Natural Products of Aquatic Organisms, Institute of Biodiversity and Sustainability, Federal 
University of Rio de Janeiro, Rio de Janeiro, Brazil.

BACKGROUND: Algae have revealed to be one of the major sources of new compounds with 
antibacterial, antiviral, and antitumor potential. These organisms are easy to cultivate, and 
this property can benefit medicine since we could scale the production. Cancer is the second 
leading cause of death, being the skin cancer the most common type of cancer in the world. 
For 2025 is estimated 1.77M of cases of skin cancer worldwide, in Brazil the skin cancer 
corresponds to 27% of all malignant tumors in the country.

AIM: Analyze the anticancer potential of the compound C obtained from a green alga against 
skin cancer.

METHODS: The experiment were carried out with healthy cell lines HaCat (keratinocytes), 
NIH-3T3 (fibroblasts), B16F10 (melanoma) and A431(non-melanoma). Cells were grown as a 
monolayer in the presence of compound C in increasing doses 0, 1, 5, 25, 125 and 625μM. 
Mitochondrial activity was quantified by the MTT viability test using spectrophotometry 
at 570nm. The B16F10 cells were cultured on agarose 1% to form spheroids, and they 
were treated with 0, 5, 25, 125 and 625μM. Acid Phosphatase activity was quantified using 
spectrophotometry at 405nm. After determining the IC50 of melanoma, NIH-3T3 cells were 
cultured on agarose 1% in the presence and absence of B16F10 cells, composing the dermis-
like. The next day, HaCat cells were seeded, and three days were allowed for the formation 
of layers of the epidermis-like. Then, the spheroids were treated with the compound C and 
cultured for 72 h to allow the complete formation of epidermis/dermis- like 3D spheroid 
model. After 72h of treatment the spheroids were transferred to an array mold with 2% 
agarose for embedding the spheroids in paraffin for histological processing and staining with 
eosin and hematoxylin were made.

RESULTS: The results showed that compound C induced a significant mitochondrial activity 
reduction in both cancer cell lines, with IC50=50μM in B16F10 and IC50=130μM in A431; the 
compound C didn´t have effect in the NIH3T3 cells in the IC50, but in the HaCaT cells it showed 
to be cytotoxic. In the spheroid model we also had a significant enzymatic activity reduction, 
with IC50=200μM in the B16F10. The epidermis/dermis-like 3D spheroid model with melanoma 
treated with 200μM showed a reduction in the tumor mass located in the dermis-like.

CONCLUSION: The Compound C demonstrated to be an interesting source to the 
development of a new anticancer natural drug to the treatment of melanoma in the future.

Funding Support: CAPES, CNPq, FAPERJ, Marinha do Brasil.
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Thematic Area: Cancer cell biology

7 - BREAST CANCER-DERIVED SMALL EXTRACELLULAR VESICLES ALTERS THE 
DISTRIBUTION OF INTEGRIN SUBUNIT ALPHA IN ENDOTHELIAL CELLS
Villarinho, N. J. (1), Yamagata, A. S. (1), Teles, R. H. G. (1), Freitas, V. M. (1)
1 Department of Cell and Developmental Biology, Institute of Biomedical Sciences (ICB), University of Sao 
Paulo, Sao Paulo, Brazil.

Breast cancer is the most common type of cancer in women and its mortality is related 
to the development of metastasis. Metastasis is a multistep process in which tumor cells 
detach from the tumor bulk, pass through the endothelium, and reach the circulatory system 
leading to the extravasation to a site suitable for the growth of a secondary tumor – the 
pre-metastatic niche (PMN). Recent studies are unraveling the role of extracellular vesicles 
(EVs) shed by cancer cells in the preparation of the PMN, which can lead to an increased 
attachment of circulating cancer cells into the endothelium and, thus, facilitating their 
extravasation. However, it is not clear the molecular mechanism involved in this process. In 
previous unpublished analysis of public databases, we observed that exosomes secreted by 
the human triple negative breast cancer cell line MDA-MB-231 (exoMDA) could be affecting 
different steps of the development of a PMN by interacting with human umbilical vein 
endothelial cells HUVEC, leading to changes in the molecular signature and the behavior of 
those cells. Interestingly, we observed that the integrin subunit alpha 4 (ITGA4) was one of 
the main interactors before and after exposure of HUVEC cells to exoMDA. Due to ITGA4 
correlation with metastasis in breast cancer, our current goal is to confirm these effects in 
vitro. We isolated EVs by cultivating confluent monolayers MDA-MB-231 for 24h with serum-
depleted medium and isolating these particles by differential centrifugation. To characterize 
these EVs, immunoblot for positive (CD63 and CD9) and negative (Calnexin) markers was 
performed. Additionally, we analyzed the concentration and diameter of those EVs by 
Nanoparticle Tracking Analysis. To check changes in metabolic activity due to exposure to 
EVs, HUVEC cell line was treated with different concentrations of EVs and MTT was performed 
after 24h. Finally, we treated HUVEC cell line with 1ug/mL of exoMDA for 72h and performed 
immunofluorescence for ITGA4. We observed that the fraction of small EVs enriched in 
exoMDA (sEVs) does express the positive EVs markers (CD63 and CD9) and does not express 
the negative EV marker (Calnexin). The sEVs have a concentration of 1.7 x 10^9 particles/mL 
(in 100mL of medium) and 219.4nm of diameter. A slight increase in the metabolic activity was 
observed in HUVEC after 24h exposure to 1, 2, 4 and 8 ug/mL of sEVs when compared to the 
control condition (without sEVs). In our preliminary results, 72h exposure to sEVs did not alter 
the overall expression of ITGA4 in HUVEC cell line, but its intracellular distribution was more 
diffuse than in the control condition, which remained perinuclear. In brief, it is possible that 
sEVs enriched in exoMDA are not cytotoxic to HUVEC and, in a long-term, could be modulating 
the distribution of ITGA4 to possibly facilitate the adherence of circulating tumor cells to the 
endothelium. However, more experiments are required to confirm this hypothesis.

Funding support: CAPES, CNPQ and FAPESP
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Thematic Area: Cancer cell biology

8 - CD4+ T CELLS ENGINEERED TO EXPRESS CAR AND RORΓT ARE DOUBLE 
PRODUCERS OF IL-17/IFN-Γ AND ERADICATE TUMOR CELLS IN VITRO
Heloisa Brand (1), Laís de Castro Batista (1), Izadora Peter Furtado (1), Rafaela Rossetti (1), Roberta 
Maraninchi Silveira (1), Sarah Caroline Gomes de Lima (1), Daianne Maciely Carvalho Fantacini (1,2), Dimas 
Tadeu Covas (1,2), Lucas Eduardo Botelho de Souza (1,2). (1) Cell Therapy Center, Blood Center of Ribeirão 
Preto (CTC), University of São Paulo, Brasil. (2) Ribeirão Preto Blood Biotechnology Center, Butantan Institute, 
São Paulo, Brasil. brandheloisa@gmail.com. (18) 98108-4238 / (16) 2101-9617.

Background: CAR-T cells have been highly effective in treating B cell neoplasias. However, 
sustained complete remissions in other malignancies, especially solid tumors, are limited 
or inexistent, highlighting the importance of enhancing CAR-T cell potency. It has been 
demonstrated that CAR-T cells with a T helper 17 phenotype (Th17) display enhanced 
cytotoxic capacity in melanoma and lung cancer models. However, production of Th17 cells 
in vitro rely on a cocktail of cytokines and neutralizing antibodies that increases the cost of 
manufacturing. RORγt is a master transcription factor that orchestrates Th17 polarization. 
Therefore, we hypothesized that engineering CAR-T cells with ectopic expression RORγt would 
reprogram these cells to a Th17 phenotype. Aim: To produce CD4+ anti-CD19 CAR-T cells with 
a Th17 phenotype through ectopic expression of RORγt. Methods: We produced two lentiviral 
vectors, one harboring an anti-CD19 CAR and the RORγt genes and another containing only 
the CAR gene. CD4+ CAR-T cells produced with the CAR+RORγt vector are referred to as 
rTh17-CAR. As a benchmark, we established a polarization protocol to induce CD4+ CAR-T 
cells to Th17 phenotype with a cytokine cocktail (referred to as cTh17-CAR) and evaluated 
the transcription of the Th17 genes RORC2 and IL-17A by qPCR. To evaluate antineoplastic 
potential, rTh17- CAR and cTh17-CAR were mixed with CD8+ CAR-T cells (1:1 ratio) and 
cocultured with Raji cells engineered to express luciferase (Rajiluc). Tumor cell clearance 
was assessed by bioluminescence quantification. During the coculture, we collected the 
supernatant to check IL17 and IFN-γ release by ELISA. Results: First, we established the culture 
with a cocktail of cytokines plus a RORγt agonist successfully generated cTh17 cells, resulting 
in a 2-fold and 8- fold increase in RORC2 and IL17A transcription. Also, we successfully 
generated rTh17-CAR cells by transduction with our CAR/ROR vector. These cells displayed 
coexpression of CAR in the surface and intracellular RORγt. After mixing with CD8+ CAR-T 
cells, both cTh17-CAR and rTh17-CAR preserved their capacity to erradicate CD19+ Raji cells in 
vitro in comparison to standard CD4-CAR cells. During coculture, IFN-γ release was higher by 
cTh17-CAR compared to CD4-CAR and, the rTh17-CAR had reduced release of IFN-γ although 
this didn’t affect the cytotoxicity. IL-17 release was higher by cTh17-CAR (~2000 pg/mL/24h). 
For rTh17-CAR the IL17 release was ~1000 pg/mL/24h and for CD4-CAR, it was negligible. 
Conclusion: We have established a simplified strategy to generate CAR-T cells with a Th17 
phenotype by coexpression of CAR and RORγt. This approach can be harnessed to improve 
the efficacy of CAR-T cells against malignancies currently resistant to this therapy. Ethical 
approval and funding: The study was approved by CEP (HCRP 019223/2021). Funding: FAPESP 
(2019/18702-8; 2020/02043-2; 2020/14808-3; 2020/11413-8) and CNPq.
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Thematic Area: Cancer cell biology

9 - CELLULAR PRION PROTEIN AS A PIVOTAL SIGNALING HUB FOR PRIMARY CILIA IN 
GLIOBLASTOMA
Bárbara Paranhos Coelho (1), Maria Isabel Melo Escobar (1), Mariana Brandão Prado (1), Rebeca Piatniczka 
Iglesia (1), Giovanni Cangiano (1), Frederico Moraes Ferreira (2), Tiago Góss dos Santos (3), Helder I Nakaya (4) and 
Marilene Hohmuth Lopes (1)
(1) Department of Cell and Developmental Biology, Institute of Biomedical Sciences, University of São Paulo, São 
Paulo, SP, Brazil.
(2) Department of Pathology, University of São Paulo School of Medicine, São Paulo, Brazil
(3) International Research Center, A.C. Camargo Cancer Center, São Paulo, Brazil
(4) Department of Clinical and Toxicological Analyses, School of Pharmaceutical Sciences, University of São Paulo, 
São Paulo, Brazil.

Glioblastoma (GBM) is an aggressive brain tumor with a dismal prognosis. Despite treatment, the 
median overall survival is 15 months. GBM aggressiveness and therapy resistance are due to its 
heterogeneity and invasive capabilities, and by the presence of GBM stem-like cells (GSCs) that initiate 
tumor growth. Additionally, GSCs have aberrant activation of several signaling pathways that control 
self-renewal and differentiation, such as Notch, Hedgehog (Hh) and Wnt pathways. In this context, 
primary cilia have been described to be important for cell cycle and have been shown to be critical for 
differentiation of GSCs. Primary cilia are non-motile, microtubule-based structures that extend from the 
plasma membrane and serve as “antennae”, able to sense cues and signals from the microenvironment 
and transduce them to the cell. Components of primary cilia are also required for Hh signaling during 
development in higher vertebrates. Additionally, to Hh pathway proteins, several other proteins have 
been involved with primary cilia, such as the cellular prion protein (PrPC). PrPC is a glycoprotein that 
functions as a signaling hub, having several ligand partners. PrPC was found at the base of primary cilia, 
where it can be modulating signaling pathways transduced by the cilia. In GBM, PrPC is involved with 
GSCs' self-renewal, proliferation, and differentiation. Moreover, among some of its binding partners are 
beta-catenin, a crucial member of the Wnt pathway, and EGFR, which is essential for GSC maintenance 
and has been found at the primary cilia. Given this data, we aim to evaluate the role of PrPC on cilia 
formation and components of the Notch, Hh, and Wnt pathways in GBM. We obtained U87 and U251 
GBM cell lines knockout for PrPC (PrPC-KO) by CRISPR-Cas9 and performed RNA sequencing analysis 
comparing the differentially expressed genes (DEGs) between PrPC-KO cells and wild-type cells (WT). 
We then validated DEGs related to ciliogenesis, and with the Notch, Hh, and Wnt signaling by RT-qPCR. 
We found a different expression profile between PrPC-KO cells of both cell lines. In U87 PrPC-KO cells, 
expression of the noncanonical Wnt signaling effectors NFATC4 and CAMK2A were upregulated, and 
expression of primary cilia components GLI1 was downregulated, while PDGFRA was upregulated. In 
U251 PrPC-KO cells, from the noncanonical Wnt signaling, NFATC4, and CAMK2A were downregulated, 
while RAC3 was upregulated, and PDGFRA expression was decreased. Interestingly, both cell lines 
showed reduced expression of Notch4 and Shh. We will perform immunofluorescence staining of 
primary cilia to compare the number of cilia between WT and KO cells, while also confirming protein 
levels of key components of the pathways evaluated. Nonetheless, our results show the involvement of 
PrPC with primary cilia components and with critical signaling pathways for GSCs, making PrPC a pivotal 
target for the development of therapies against GBM.

Presenting/Corresponding Author Contact: coelhobarbarap@usp.com; Phone: 55 51 99259-2039; 
Lab Phone: 55 11 2648-8256.

Disclosure: Project supported by FAPESP, project numbers: B.P.C.: 2019/14952-0; M.B.P.: 
2017/26158-0; M.I.M.E.: 2019/11097-1; R.P.I.: 2019/12710-9; M.H.L.: 2018/15557-4; and Capes
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10 - CHIMERIC ANTIGEN RECEPTOR T CELLS RELEASING IMMUNE CHECKPOINT 
BLOCKADE ANTIBODIES IN THE TREATMENT OF TRIPLE-NEGATIVE BREAST CANCER 
IN VITRO
Najla Santos Pacheco de Campos (1), Eloah Rabello Suarez (1)
(1) Center of Natural and Human Sciences (CCNH), Federal University of ABC (UFABC), São Paulo, Brazil.
Av. dos Estados, 5001 - Bangú, Santo André - SP, 09210-580. Phone number/mobile: +55 11 43356054/+55 
11981042670. e-mail: naj.pacheco@gmail.com; eloahsuarez@gmail.com

Background. Triple-negative breast cancer (TNBC) is defined by a high cellular and molecular 
heterogeneity, hindering the discovery of effective molecular targets and limiting the 
therapeutic response. Carbonic anhydrase IX (CAIX) is a membrane-associated metalloenzyme 
responsible for catalyzing the reversible hydration of carbon dioxide, allowing the formation 
of bicarbonate and hydrogen ions, and regulating the pH of the tumor. This enzyme is 
overexpressed in hypoxia conditions, a frequent condition in several malignant tumors, 
including most triple-negative breast cancer (TNBC). In addition, the programmed cell death 
ligand-1 (PD-L1) is also overexpressed in several types of tumors, including TNBC, and can 
interact with the programmed cell death receptor-1 (PD-1), located on T cells. This interaction 
favors T cell exhaustion, making these cells incapable of curbing tumor progression.

Aims. This project aims to analyze the effectiveness of a therapeutic strategy based on T 
cells containing chimeric antigen receptors (CAR T) anti-CAIX, capable of releasing anti-PD-L1 
antibodies in the tumor microenvironment against triple-negative breast carcinoma cells with 
different expression profiles of CAIX and PD-L1.

Methods. MDA-MB-231 and Hs578T cells with different expression patterns of CAIX and PD-L1 
were used as in vitro models of triple-negative breast carcinoma. The expression of CAIX and 
PD-L1 of these cells was confirmed by flow cytometry. Lentiviruses containing the different 
CAR constructions to be tested were produced, concentrated, and the transduction efficiency 
was determined by flow cytometry and IgG secretion. The cytotoxic effects of anti-CAIX 
chimeric antigen receptors (CAR T) capable of releasing anti-PD-L1 antibodies was analyzed by 
flow cytometry and lactate dehydrogenase activity in the supernatant of co-cultured cells. The 
secretion of IL-2 and IFNγ was determined by ELISA.

Results. All anti-CAIX CAR T cells were able to induce Hs578T (CAIX+/PD-L1+) cytotoxicity, 
and the Anti-CAIX CAR T cells secreting anti-PD-L1 are slightly more cytotoxic for these cells 
than the Anti-CAIX CAR T cells only and secrete more IL-2 and IFNγ, demonstrating the CAIX 
dependent activation of these CAR T cells.

Conclusion. These results suggest anti-CAIX CAR T cells secreting anti-PD-L1 IgG4 might be 
a potential alternative for the treatment of TNBC, where no effective target therapies are 
available. Supported by FAPESP (2018/17656-0).

Keywords: CAR T cells, Immune checkpoint blockade, Triple negative breast cancer
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11 - CHONDROITIN SULFATE PROTEOGLYCAN AS A POTENTIAL BREAST CANCER 
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(1) Departament of Morphology and Physiology, Centro Universitário FMABC, Santo André, Brazil
(2) Hospital Municipal da Mulher, Santo André, Brazil
(3) Departament of Biochemistry Universidade Federal de São Paulo, São Paulo, Brazil
Pedro José Correia Ferraz: Av. Lauro Gomes, 2000 - Vila Sacadura Cabral, Santo André - SP, 09060-870, +55 
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BACKGROUND: Breast cancer is a public health problem worldwide that presents a complex 
pathological process that has not yet been fully elucidated. In this context, some compounds 
may be a potential target for oncological studies. Versican (VCAN) is an extracellular matrix 
proteoglycan (MEC) that modulates proliferation cell signaling, cell death, and angiogenesis, 
in addition to regulating tissue invasion. AIMS: This study aims to evaluate the expression of 
versican in breast tumors. METHODS: The in silico analysis was performed on two different 
databases, the TCGA database, and the METABRIC database. Microarray data from breast 
tumor tissues (n=2182) and control breast tissues (n=485) were analyzed. To confirm the data 
obtained by bioinformatics, samples from two patients who underwent mastectomy were 
analyzed. Tumor tissue fragments and normal tissue fragments were collected and compared. 
VCAN expression was analyzed by immunohistochemistry using polyclonal anti-versican 
antibody. Real-time PCR was analyzed using SybrGreen and specific primers for versican. The 
qPCR analysis was performed by comparative quantification (2-∆∆Ct) using beta-actin, RPL13a, 
and GAPDH as endogenous genes. The results were confirmed in both analyses, qPCR and 
immunohistochemistry. To confirm that the tumor and normal fragments were correctly 
collected, histopathological analysis was performed with the fragments obtained from the 
mastectomy. RESULTS: A higher expression of VCAN was observed in tumor tissues regardless 
of stage or subtype of breast tumor (p<0.01) in in silico analysis. In immunohistochemistry 
and qPCR analysis, higher VCAN expressions were seen when compared to normal tissue 
(p<0.05). CONCLUSION: These results confirm the data obtained by bioinformatics, suggesting 
that versican may be a potential biomarker to aid in the diagnosis of breast cancer. Ethics 
committee approval: 58135422.0.0000.0082. Funding: NEPAS, FAPESP
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12 - CHROMOSOMAL INSTABILITY IN NON-SMALL CELL LUNG CANCER TUMOR CELLS
Guilherme Luiz Souza de Jesus (1), Anali del Milagro Bernabe Garnique (1), Gláucia Maria Machado Santelli (1).
1. Institute of Biomedical Sciences of the University of São Paulo – Department of Cellular and Developmental 
Biology; São Paulo-SP.
Guilherme Luiz Souza de Jesus E-mail: guilhermeluizsj03@gmail.com
Phone number: (11) 984691529

Background: Non-small cell lung cancer (NSCLC) is among the most common lung cancers, 
has a high mortality rate, with smoking as the main cause. Normal cells exhibit strict 
control in relation to the number of chromosomes present and in the segregation of 
genetic material in mitosis. On the other hand, tumor cells present numerical chromosomal 
instability (CIN), that is, errors in the division of chromosomes during the cell cycle. 
Instability generates a high degree of aneuploidy among tumor cells, thus diversified 
karyotypes become present, creating a heterogeneous, unstable and harmful environment 
for chemotherapy treatment. The heterogeneity created by CIN generates subpopulations 
that present several characteristics, among them there is the appearance of cells with 
binucleation, multinucleation and micronuclei, these types of cells are common in aneuploid 
cancers and are associated with the resistance to therapy of cancer cells. The objective 
of the study is to obtain a subpopulation of cells with characteristics different from the 
original ones regarding chromosomal instability and ploidy. For this, we characterized 
subpopulations obtained from 3D cell culture, which could select a population with greater 
chromosomal instability that found in monolayer cultures. The cell lines used were H1299 
and LC-HK2, both non-small lung cancer cells. Fluorescent stains of actin filaments and 
nucleus were performed to characterize the parental population and subpopulations 
obtained. Cell cycle analysis by flow cytometry and time-lapse of cell migration from 
spheroids to monolayer were also performed.

Results: Previous results show an increase in the number of cells in G2/M which indicate 
an increase in ploidy in cells submitted to 3D cell culture, this hypothesis was confirmed 
through fluorescent stains, where it was possible to visualize in these subpopulations 
indicators of chromosomal instability such as binucleations, multinucleations and nuclear 
sprouts. It was also observed in the time-lapse of the migration of spheroid cells the 
migration and division of multinucleated cells, which would indicate that even cells with 
some degree of changes in ploidy continue to divide.

Conclusion: We conclude so far that everything indicates that the instability caused when 
making the passages from monolayer to spheroid increases and can be maintained by cells 
that migrate and could continue their cell division in other places, thus providing a good 
object of study when knowing the biology of cells with chromosomal instability.

Financial support: CNPq and FAPESP.
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13 - CRATAEVA TAPIA BARK LECTIN (CRATABL) IMPAIRS HUMAN MELANOMA SK-
MEL-28 CELL MIGRATION AND INVASION
Lie, K. C. M. (1); Bonturi, C. R. (1); Paiva, P.M.G (2); Correia, M.T.S (2); Oliva, M. L. V. (1) 
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(2) Department of Biochemistry, Federal University of Pernambuco (UFPE), Brazil.
Email: kalimryn@gmail.com and mlvoliva@unifesp.br  

Background: Melanoma, a skin cancer developed in melanocytes, is an important pathology 
due to its degree of metastasis and low chances of cure when diagnosed late. In tumors, 
proteolysis is exacerbated by tumor cell proteases and protease inhibitors found in legumes 
are potential candidates to control these events and prevent cancer progression. Aims: 
Investigate the effect of CrataBL and its peptides in cell-based assays of melanoma. Methods: 
CrataBL was extracted from the bark of the tree and purified by ion exchange and size 
exclusion chromatography. Cells (SK-MEL-28) were treated with CrataBL and its peptides 
in viability, proliferation, migration, invasion, and cell death assays. Results: CrataBL (100 
and 200 µM) reduced more than 60% of the cell viability and demonstrated resistance 
to proteolysis in the proliferation of SK-MEL-28 as its effect is also observed after 72 h of 
treatment (inhibition greater than 90%). Also, 100 µM of the protein inhibited more than 80% 
of migration, and more than 100% of invasion and induced cells to enter in late apoptosis at 
48 h. The peptide derived (Pep-27), although not effective in inhibiting viability, proliferation, 
and invasion prevented more than 80% of cell migration at 24 and 48 h and reduced the 
number of viable cells at 24 h. Pep-27 was also associated with vemurafenib (chemotherapy 
drug) and caused an increase in early apoptosis after 48 h. Pep-26, on the other hand, 
interfered with 60% of migration and induced early and late apoptosis within 24 hours of 
treatment. Conclusion: These results are promising to continue its test in other cell events 
related to hallmarks of cancer as adhesion and cell signaling (western blotting). 

Keywords: cancer, protease inhibitors, melanoma
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14 - CYTOTOXIC ACTIVITY OF Η6-ARENERUTHENIUM(II) COMPOUND IN HUMAN 
GLIOBLASTOMA MODEL.
Ana Gabriela Jungles Almeida* (1), Viktor Kalbermatter Boell (2), Herbert Winnischofer (3), Sheila Maria 
Brochado Winnischofer (1,2).
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Amphiphilic nanomaterials from inorganic complexes have attractive biological activity due 
to their organic ligand hydrophobic portion balanced by the hydrophilic metal ion, that 
provides the capacity to interact with the cell membrane allowing their easy uptake. Some 
η6-areneruthenium(II) amphiphiles have been reported as potential antitumor agents and 
alternative to platinum compounds in cancer treatments. Glioblastoma is one of the most 
aggressive forms of brain tumors and, despite current treatment involving Temozolomide 
(TMZ), the median survival of patients diagnosed is low, making new therapeutic alternatives 
necessary. In this context, the present study aims to investigate the cytotoxicity of amphiphilic 
inorganic compounds based on ruthenium complexes in human glioma cell lines, alone 
or in combination with TMZ, to evaluate the ability to sensitize resistant tumor cells to 
chemotherapy. Specifically, the cytotoxic effect of ruthenium compound (RuPMC) ([η6-
areneRuCl(PMC)] (PMC = Methyl 9-Hydroxy-1-oxo-1H-phenalene-5-carboxylate) is being 
evaluated in the different human glioblastoma cell lines, A172 and U87MG (TMZ-responsive 
cells) and T98G (TMZ-resistant cell), which have distinct aggressiveness and responsiveness 
profiles to TMZ. In addition, our group established a TMZ resistant cell line, derived from the 
U87MG cells, namely U87MG-RTMZ. Glioblastoma cells were treated with RuPMC compound 
for 48 hours at different concentrations and the metabolic activity of the cells was evaluated 
by MTT assays. Our results show that 10µmol/L RuPMC was able to decrease the percentage 
of metabolically active cells, reaching 77.8% for T98G, 70.8% for A172, 72.2% for U87MG and 
55.4% for U87MG-RTMZ cells. Interestingly, the TMZ-resistant cells (T98G and U87MG-RTMZ) 
were also responsive to PMC free ligand treatment, in similar levels when compared to 
RuPMC treatment. The ability of the RuPMC compound and also the PMC ligand to promote 
sensitization of glioblastoma cells to the TMZ chemotherapeutic agent is being evaluated. 
Flow cytometry techniques with annexin-V/PI labeling are also being carried out to investigate 
the cell death process. Altogether, our results show the cytotoxic effects promoted by 
ruthenium compound against both TMZ-responsive and TMZ-resistant glioblastoma cells, 
supporting further investigations into mechanism of action of these compounds.
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15 - DIFFERENTIAL EXPRESSION OF LNCRNAS IN PAPILLARY AND ANAPLASTIC 
THYROID CANCER
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Background: Thyroid cancer is the most common endocrine malignancy and comprises 
different types of tumors. Papillary thyroid carcinoma (PTC) is the most frequent histotype 
whose prognosis is generally favorable; while anaplastic thyroid carcinoma (ATC), also known 
as undifferentiated, is rare but lethal. Thus, investigating the molecular changes in these 
different histotypes of thyroid cancer is necessary. In this context, Long non-coding RNAs 
are a broad class of non-coding RNAs (>200nt in length) that regulate genes' expression 
and interact with epigenetic modifiers, such as the EZH2/PRC2 complex. In light of this, 
investigating the lncRNAs deregulation in PTC and ATC could contribute to the development of 
future therapies.

Aims: Identify differentially expressed lncRNAs in anaplastic and papillary thyroid carcinoma.

Methods: To compare the expression of different lncRNAs in the two types of tumors, we 
used two different cell lines of PTC (TPC1 and BCPAP) and three cell lines of ATC (KTC2, 
SW1736, and 8305C). We profiled the expression of 90 lncRNAs using the Human and Mouse 
LncProfiles qPCR Array Kit (System Biosciences). For that, we used 1ug of total RNA from 
each cell line to generate the cDNA, according to the manufacturer's instruction. The gene 
expression was analyzed by qPCR using SYBR Green and the expression was normalized using 
5 endogenous controls (18s rRNA, RNU43, GAPDH, LAMIN A/C e U6). We used TPC1 gene 
expression as a control to normalize the expression among cell lines.

Results: Our gene expression analysis identified 17 lncRNAs with increased expression in 
PTC (including HOTAIR and TUG1), 9 lncRNAs with increased expression in the KTC2 line of 
ATC (such as H19 and XIST), 9 lncRNAs with increased expression in all lines, and 1 lncRNAs 
with decreased expression in ATC (Sox2ot). Of all the 90 lncRNAs tested, 10 are known to 
interact with the EZH2/PRC2 complex in other tissues. In this study, we identified differential 
expression in four of these lncRNAs (H19, HOTAIR, TUG1, and XIST) in thyroid cancer cell lines 
interacting with the EZH2/PRC2 complex.

Conclusion: Our findings suggested a differential expression of determined LncRNAs between 
PTC and ATC cell lines. However, additional experiments addressing the role of lncRNAs in 
thyroid carcinoma cells and its interaction with the EZH2/PRC2 complex in thyroid tumors will 
further elucidate this regulatory network.

Funding: FAPESP and CNPq
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Prostate cancer (PCa) undergoes to metabolic reprogramming along its progression 
which involves mitochondrial alterations. The modulation of the mitochondria 
metabolism and its dynamics is a possible therapeutic strategy for PCa but requires 
a comprehensive evaluation along tumor progression. We have reported that 
docosahexaenoic acid (DHA) decreased cell proliferation, impaired the mitochondrial 
bioenergetic reserve capacity and induced superoxide anion production, but the 
underlying mechanisms at distinct stages of PCa progression were not fully elucidated 
yet. The aim of this study was to evaluate whether DHA may modulate mitochondria 
function and biogenesis, expression of mitochondrial genes and alter the metabolite 
profile of pre-malignant (PNT1A) and castrated-resistant prostate cells (22rv1 - AR+; PC3 
- AR-). DHA (100µM for 48h of incubation) decreased mitochondrial basal respiration 
(PNT1A and 22rv1, around 50%; PC3 20%), ATP production (at least 25%), maximal 
velocity, and the bioenergetic reserve (PNT1A 70%, 22rv1 51% and PC3 30%) of all cell 
lines, indicating the organelle dysfunction (Seahorse). Also, DHA increased glycolysis in 
PNT1A (23%) whereas decreased it in both 22rv1 (40%) and PC3 associated with glucose 
complete oxidation (14C-Glucose), evidencing metabolic reprogramming. The metabolite 
profile (1H-NMR) showed that the omega-3 increased lactate and NAD+ in PNT1A while 
decreased creatine and aspartate in 22rv1 and raised UDP-N-Acetylglucosamine in PC3, 
suggesting energy metabolism regulation. The omega-3 hyperpolarized (PNT1A 27%; 
22rv1 92%; PC3 23%) the mitochondrial membrane (JC-1) and increased at least 1.5-fold 
ROS overproduction (MitoSOX) of cell lines, confirming the organelle malfunction. Such 
alterations were followed by phosphatidylglycerol fatty acid composition which showed 
higher unsaturation in PNT1A hence susceptibility to oxidative damage, compared to 
raise in saturation in the PCa cells. Regarding the mitochondria biogenesis (COX-1/
SDH-A), DHA impaired it in PNT1A and led to mitochondria network fragmentation 
(MitoTracker) but such alteration was not found neither in 22rv1 nor PC3. RT-qPCR array 
of mitochondrial genes showed that DHA regulated genes from the inner membrane 
related with homeostasis and transport in PNT1A only. It barely unchanged in PCa cells, 
except the upregulation in 22rv1 of SLC25A20 which is related with fatty acid entry 
into mitochondria and SH3GLB1 in PC3, a pro-apoptotic gene. Indeed, DHA unchanged 
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Annexin V labeling (flow cytometry) in the AR- cells whereas increased it in PNT1A and 
22rv1. In conclusion, DHA had a stronger impact on different mitochondrial parameters 
in pre-malignant cells, leading to apoptosis, what indicated its preventive effect on PCa. 
However, it also targeted mitochondrial metabolism of tumor cells and their ability to 
respond to further insults, suggesting the property of this omega-3 in sensitize to other 
compounds improving the therapeutic effect.

Funding support: São Paulo Research Foundation (FAPESP, Grant number 2018/21891-
4, 2009/53989-4; FAPERP, Grant Number 058/2018), Coordination for the Improvement 
of Higher Education Personnel (CAPES; Finance code 001), Rio de Janeiro Research 
Foundation (FAPERJ, Grant number 202.280/2018), Department of Defense (PC160357, 
W81XWH1410405), NIH (R01-CA131945, P50-CA90381) and the Prostate Cancer 
Foundation (PCF).
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Background: Lung cancer is the second most common type of cancer and the main cause 
of cancer-related death worldwide. The high mortality is associated to late detection of the 
disease when most of patients already display distant metastases, reducing the overall 5-year 
survival to 20%. The main oncogenic pathway is MAPK with mutations in KRAS and EGFR, and 
high prevalence of inactivating mutations in TP53. In this context, the investigation of new 
molecular alterations could contribute to the understanding of the biology of this aggressive 
cancer. For example, the increase in PRC2/EZH2 complex activity has been reported in 
different types of cancer, especially in aggressive histotypes. EZH2/PRC2 is highly expressed 
during development, acting in the chromatin silencing through the trimethylation of histone 
H3 lysin 27 (H3K27Me3). The reactivation of EZH2/PRC2 in cancer could be associated to the 
acquisition of epithelial to mesenchymal (EMT) characteristics that drive cells to become more 
invasive and to form metastasis. Aims: Investigate the role of PRC2/EZH2 in the biology of 
aggressive lung cancer. Methods: For blockade of EZH2 function, we performed EZH2 gene 
editing with CRISPR/Cas9 in A549 cells derived from human lung adenocarcinoma using PX459 
plasmid to express Cas9 and sgRNAs that target EZH2 start codon region. sgRNA design 
was performed using ChopChop program, and we chose three different sgRNAs that target 
EZH2 first exons. Results: For EZH2 gene editing with CRISPR/Cas9, we transfected A549 
cells with PX459+sgRNA plasmids, and identified that guides 18 and 25 significantly reduced 
EZH2 protein expression in a mixed population of A549 cells. Moreover, we investigated the 
functional impact of EZH2 editing and observed that EZH2 reduction led to decreased cell 
viability (MTT) and cell counting in the mixed population of A549-sg18 comparted to A549-
control cells. Conclusion: EZH2 gene editing with CRISPR/Cas9 showed anti-tumoral effect in 
vitro. However, further functional experiments using EZH2-edited cell clones are required to 
elucidate the role of EZH2 in lung cancer.

Funding: FAPESP and CNPq.
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Genes in eukaryotes are organized into intronic and exonic sequences. Splicing is the process 
of removal of introns and junction of exons forming a mature messenger RNA through two 
transesterification reactions. This process is performed by a ribonucleoprotein complex called 
spliceosome. This process must be efficient and properly regulated, otherwise, it can generate 
messenger RNAs that might result in mutated proteins, which can lead to the development 
of many pathological conditions, for instance, several types of cancer. One of the regulatory 
mechanisms used by spliceosome proteins is ubiquitination, which consists on the binding of 
ubiquitin molecules to spliceosome proteins in a series of coordinated reactions, mediated 
by specific proteins. Among the spliceosome proteins that undergo ubiquitination are PRP19 
and RNF113A. Ubistatin A is a chemical compound that can disturb protein ubiquitination 
patterns. Previous work in yeasts showed ubistatin A can inhibit ubiquitination and splicing. 
We are investigating the effect of ubistatin A on the splicing efficiency in mammalian cell 
lines. We analyzed the cellular kinetics of HEK-293T and MDA-MB-231 cells lines after 
exposure to different doses of ubistatin A. Our results indicated a decrease in cell viability and 
proliferation in the MDA-MB-231 cell line in a dose-dependent manner. On the contrary, HEK-
293T cells did not show these effects. We also analyzed the splicing efficiency of a reporter 
transcript and endogenous genes associated with cancer, like CD44 and BCL2L after exposure 
to 10 µM dose of ubistatin A. Our results demonstrated that splicing is not affected by this 
concentration and time exposure of ubistatin A on the cell lines used. To analyze the ubistatin 
A mechanism of action, we used western blot to check the ubiquitination and spliceosome 
protein levels after treatment. Our results revealed that ubistatin A doesn’t affect the level 
of these proteins under the conditions used in these assays. In general, we conclude that 
ubistatin A can be more efficient to decrease the proliferation of MDA-MB-231 than HEK-293T. 
But under the conditions that we used, ubistatin A was not able to impact splicing activity.

Funding: CAPES, FAPESP
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PLATENSIS) SPP. ON TUMOR DEVELOPMENT IN A CHEMICALLY-INDUCED 
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Liver cancer is the second leading cause of death among cancers worldwide, and 
hepatocellular carcinoma (HCC) the most common subtype (75-90%) (GLOBOCAN, 2020). 
Arthrospira (Spirulina platensis) spp. (SP), a C-phycocyanin-containing cyanobacteria, may 
reduce HCC development given its anti-inflammatory and antioxidant properties observed 
in previous preclinical studies (Smiezek et al., 2017; Mahmoud et al., 2021). Therefore, we 
assessed whether dietary 5% SP attenuates liver tumor development in a diethylnitrosamine 
(DEN)-induced hepatocarcinogenesis model. Fifteen-day-old female mice C3H/He received 
four intraperitoneal administrations of DEN (25 mg/kg) once a week or 0.9% NaCl vehicle 
(control), and were allocated into four groups: (G1) DEN (n=28), (G2) DEN+5% SP (n = 28), 
(G3) control (n=10) and (G4) control+5%SP (n = 10). During DEN administration, all groups 
received standard chow. After carcinogen regimen, G2 and G4 received standard chow 
containing 5% SP (w/w) for 43 weeks. After this period, all animals were euthanized and liver 
tumors were collected for histopathological analysis. Statistical data were compared among 
groups using One-Way ANOVA or Kruskall-Wallis. Two-Way ANOVA for food consumption 
analysis. Chi-square and Mann-Whitney U for tumor incidence and multiplicity, respectively. 
Food consumption evolution (p> 0.05) and final body weight were similar between DEN (G1) 
and DEN+5%SP (G2) groups. Absolute and relative liver weights were higher in DEN (G1) 
in comparison to control (G3) (p < 0.0001) and control+5%SP (G4) (p = 0.0094; p < 0.0001, 
respectively). In contrast, dietary intervention with 5%SP (G2) attenuate the alteration induced 
by DEN on relative (p < 0.0237) and absolute liver weights (p = 0.0231), as well as in absolute 
left (p = 0.0075) and right kidney weights (p = 0.0002) (G1). Incidence and multiplicity of 
hepatocellular adenomas and HCC did not differ between DEN (G1) and DEN+ 5%SP (G2). 
Hence, SP seems not exert a protective effect against tumor development on DEN-induced 
hepatocarcinogenesis. However, further histological (Ki-67, tumor cell proliferation) and 
molecular analysis (RNA-Seq of tumors) will be performed to elucidate 5% SP effects.

(CAPES/CEUA-nº 3210170322). The authors declare no conflict of interest



30

Thematic Area: Cancer cell biology

20 - ERIBULIN EXHIBITS ANTILEUKEMIA ACTIVITY BY INDUCTION OF MITOTIC 
CATASTROPHE IN ACUTE LEUKEMIA CELLS
Hugo Passos Vicari (1), Leticia Veras Costa-Lotufo (1), João Agostinho Machado-Neto (1)
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Background: Acute leukemias comprises a poor prognosis hematological neoplasms group 
originating from mutated bone marrow progenitor cells. High mortality and relapse rates 
related to these diseases make the research for new therapeutic options imperative. Eribulin 
is a novel microtubule inhibitor currently used in breast cancer therapy, but its effects on 
acute leukemias have been poorly explored.

Aims: To investigate the cellular and molecular effects of eribulin on leukemia phenotype, 
using a molecularly heterogeneous panel of acute leukemia cells.

Methods: A panel containing 13 acute myeloid leukemia and 8 acute lymphoblastic leukemia 
cell lines was used for initial cell viability assays. NB4, NB4-R2, OCI-AML3, MOLM13, Jurkat 
and Namalwa cell lines were selected for additional detailed analyzes. Leukemia cells were 
treated with increasing concentrations of eribulin (0-100 nM). Cell viability was assessed by 
MTT, clonogenicity by colony formation assay, apoptosis by annexin-V/7AAD staining and flow 
cytometry, cell cycle by propidium iodide staining and flow cytometry, and cell morphology by 
H&E staining and optical microscopy. Molecular markers of proliferation (STMN1), apoptosis 
(PARP1), and DNA damage (p-H2AX) were investigated by Western Blot. Statistical analyzes 
were performed by ANOVA and Bonferroni post-test. A p-value < 0.05 was considered 
significant.

Results: Eribulin presented high cytotoxicity in acute leukemia cells, only 5 of out 21 cells were 
considered resistant to the drug (IC50 >100 nM). Eribulin-sensitive leukemia cells displayed 
dose and time-dependent cytotoxicity in an nM range (IC50 ranged from 0.13 to 12.12 nM 
for 72 h). In acute leukemia cells, eribulin significantly decreased clonogenicity to long-term 
exposure, increased apoptosis, induced subG1 cell accumulation, and cell cycle arrest at G2/M 
phase upon 48 h of drug exposure (all p<0.05). Morphological analysis indicated aberrant 
mitosis, which corroborates cell cycle findings. In the molecular scenario, eribulin reduced 
STMN1 expression and activity, and induced PARP1 and H2AX phosphorylation, indicating a 
reduction of cell proliferation, apoptosis, and DNA damage (all p < 0.05).

Conclusion: Eribulin reduced the cell viability of acute leukemia cells by disturbing 
microtubule dynamics and leading to mitotic collapse and cell death, proving to be a potential 
therapeutic option for the treatment of acute leukemias. Further studies to determine 
response biomarkers and preclinical in vivo evaluation for eribulin in acute leukemias are of 
interest. Supported by: FAPESP, CAPESP and CNPq.
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21 - ESTABLISHMENT AND CHARACTERIZATION OF HUMAN GLIOMAS AND 
IDENTIFICATION OF NEOPLASMS RESPONSIBLE TO NEW BIOPHARMACEUTICALS 
OBTAINED FROM ANIMAL VENOM
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* Correspondence: Monteiro Lobato street, 255. Institutional phone number: +55 19 35216261; personal 
phone number: +55 11 971246625; e-mail: nataliabarreto.jdi@gmail.com

Gliomas correspond to approximately 80% of malignant tumors of the central nervous system 
in adults. Due to the high infiltrative ability of these tumors, there is a growing need to seek 
new strategies to control the disease. Spider venom components are stable peptides with 
high specificity against biological molecular targets of therapeutic relevance. Our research 
group has recently found two main subfractions (SFs) isolated from Phoneutria nigriventer 
spider venom (PnV) (called SF1 and SF11) that decreased the number of migrating cells during 
invasions assays in a well-established lineage (NG97) of glioblastoma (high grade glioma) 
maintained in our laboratory. However, it was not clear if primary tumors from patients 
with different grades and histopathological characteristics would be responsive to the SFs. 
Furthermore, it is a great challenge to establish lineages of tumors collected from patients, 
since it depends on the quality of the sample obtained during surgical resection, absence of 
contamination and other factors. Therefore, the present study is a translational approach that 
aims to establish new continuous cell lines of gliomas and evaluate their response to SF1 and 
SF11. After patient consent (CAAE: 15215219.5.0000.5404; 15215219.5.3001.5479), samples of 
13 tumors clinically diagnosed as glioma were collected during the surgical procedure at the 
Hospital of Santa Casa de São Paulo. Samples were cultivated and expanded until 10 passages 
to establish a lineage. From 13 samples, 4 lineages: J01 and N07 - glioblastoma (high grade); 
C03 and L09 - astrocytoma and oligodendroglioma (low grade), respectively, were established 
up to the tenth passage and were evaluated for the response to the subfractions. Cultured 
cells were treated with PnV-isolated (HPLC) components (SF1 and SF11 at 1 µg/ml) for 48 h in 
a scratch invasion assay. All control groups stayed only in the Iscove’s modified Dulbecco´s 
medium. The results showed that there was a delay in cell migration after 48 hours of 
exposure to the SF1 for the lineages J01, C03 and L09, when compared to the control group. 
SF11 induced a more obvious delay than SF1, compared to untreated control cells. Therefore, 
the results confirm that independently of the grade and histopathological classification, 
glioma cells responded mainly to SF11. The analysis of SF11 by mass spectrometry 
demonstrated that it is a pure peptide with 1603,88 Da, sequenced as PyrKKDKKDKFY–GLM–
NH2. This peptide has already been described in the literature and called PnTkP-X, but the 
effect on tumor cell migration is being described for the first time. Ongoing trials continue to 
establish additional tumor samples and perform migration tests. The tumor molecular profile 
and clinical characteristics of patients will be correlated with the response to the peptide. 
The study may contribute to the development of new therapies for the treatment of glioma. 
Support: FAPESP #2015/04194-0, #2019/10003-3; CNPq #148156/2019-3.
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22 - ESTABLISHMENT OF MINI-BRAIN-GLIOBLASTOMA CO-CULTURES AND 
GLIOBLASTOMA PATIENT-DERIVED ORGANOIDS AS PRE-CLINICAL MODELS TO STUDY 
TUMOR HETEROGENEITY
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Glioblastoma (GBM) represents a highly aggressive, recurrent, and incurable tumor that remains 
difficult to model and treat due to its cellular and molecular heterogeneity. GBM is supported by a 
subpopulation of glioblastoma stem cells (GSCs) responsible for promoting angiogenesis, invasion, 
and resistance to therapies. GBM treatment has remained the same for almost 20 years despite 
advances in tumor research over the last decades. Standard monolayer models lack heterogeneous 
cell-cell and cell-environment interactions. This limitation, however, can be overcome by the 
introduction of 3D organoid cultures. Since experimental models are critical for translating basic 
science to clinical applications, and there is a need to advance the understanding of GBM biology, 
our group is currently establishing two emerging study models: the glioblastoma organoid (GBO) 
from tumor tissue surgically resected from GBM patients using the Jacob et al. (2020) protocol; and 
brain organoids derived from human induced pluripotent cells (hiPSCs) adapted from Lancaster 
et al. (2013) co-cultured with glioblastoma (glioma cerebral organoids -GLICO). The GLICO model 
provides the unique property to investigate the tumor formation, and invasion, and its interaction 
with brain cells. We have analyzed morphological aspects of GLICO and GBO models and in GBOs 
we characterized their cytoarchitecture by immunohistological analyzes using a simplified panel of 
neurodevelopmental markers. We observed heterogeneity in the expression of glial markers such 
as GFAP, progenitor stem cell markers like SOX2, and cell proliferation by Ki67 labeling. We also 
noticed a morphological reproducibility similar to that described in the literature in both models 
(GBO and GLICO), indicating consistency in the formation of this model’s 3D structures, regardless 
of the variability between patients. The establishment of the GBO and GLICO models represents 
pivotal options for modeling this aggressive brain tumor, providing an additional tool to understand 
the biology of GBM and predict tumor progression and response to treatment. The possibility of 
simultaneously culturing different stem cells, progenitors, and differentiated progeny under the 
same conditions is one of the main advantages of using these models. These platforms not only 
better mimic the heterogeneity of the original tumor but also shows the persistence of neurogenesis 
development programs. Implementation of these models in our laboratory will contribute to our 
study on how GSCs make fate decisions and define aberrant developmental pathways that lead to 
tumorigenesis. Furthermore, we will be able to better explore signaling pathways involved in these 
processes, seeking to find new tumor vulnerabilities, eliminate or differentiate GSCs, and ultimately 
develop novel therapeutic strategies against GBM. Presenting/Correspondence Author Contacts: 
claramonts@usp.br; Phone: (11)967945023 Lab Phone: 55 11 2648-8256

Disclosure: Project supported by FAPESP (18/155574; 2021/13070-3) and CNPq (409941/2021-2).

Approval from Ethical Committee on Animal or Human studies: (CAAE: 97797118.7.0000.5464 
case: 2.895.382; CAAE: 29540720.2.0000.5467).
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23 - EVALUATION OF GRAPHENE OXIDE-BASED MATERIALS ON TUMOR AND NON-
TUMOR CELLS
Beatriz F. M. Ribeiro1; Devaney R. Do Carmo2; Gláucia M. Machado-Santelli1
(1) Department of Cell and Developmental Biology, Institute of Biomedical Sciences, University of São Paulo, 
São Paulo, Brazil. E-mail: beatrizfumelli@gmail.com phone: (13) 991742000.
(2) Department of Physics and Chemistry, Paulista State University, Ilha Solteira, São Paulo, Brazil.

Graphene oxide (GOX) has been proposed as a potential carrier of drug delivery at the 
cell level due to properties and its functionality with other dendrimers, like GOXD and 
GOXP, proves to be an interesting strategy for delivery in different forms. Then, the aim 
of this work was to observe the cytotoxic and genotoxic effects of GOX materials, in front 
of breast tumor cells line (MCF-7) and non-tumoral lung cell line (BEAS). Cell viability assay 
with Sulforodamine B showed that OxGD and OxGP were more cytotoxic than OxG and low 
concentrations of the materials were not toxic to BEAS cells. The non-toxic concentration 
of 24 µg/cm² was adopted for the other cell damage experiments. For this, the presence of 
DNA damage was investigated by agarose gel electrophoresis in the 2 cell lines and different 
protein expressions by western blotting in the MCF-7 cells. The checkpoint protein kinase 2 
(CHK2) involved in the cell cycle checking process and responsible for DNA damage repair 
was evaluated and the treatments didn’t show an increase in expression compared to the 
control and GOX showed a reduction in expression. The protein ϒH2A.X, which is a nuclear 
protein that undergoes phosphorylation in response to DNA damage, showed increase in 
expression after GOX treatments for the 24 hours. The PARP-1, a nuclear protein with an 
important role in the detection of DNA damage and the apoptosis, was also evaluated and 
there was no significant difference in the 3 materials in relation to the control. The E-cadherin, 
a membrane glycoprotein, was evaluated to verify if the materials impaired cell-cell adhesion 
and the results showed that there was an increase in expression in all materials compared 
to the control. Finally, DNA electrophoresis of the 3 materials showed no ladder breakage. 
Furthermore, the acridina orange experiment showed a higher incidence of acid vesicles in 
GOXD e GOXP. In conclusion, these data showed that the low concentration of graphene 
oxide does not interfere with cell viability, but causes increased expression of E-cadherin, 
higher expression of ϒH2A.X and lower expression of CHK2 for GOX and presence of acid 
vesicles for GOXD and GOXP.

Keywords: graphene oxide, dendrimers and DNA damage.
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24 - EVALUATION OF PHENOTYPIC CHANGES INDUCED BY LIPOXIN IN 
MACROPHAGES DERIVED FROM DIFFERENT TYPES OF TUMORS
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Resumo: Evaluation of phenotypic changes induced by lipoxin in macrophages derived from 
different types of tumors.

The presence of inflammation in the tumor microenvironment is one of the hallmarks of 
cancer. Macrophages are immune response cells that act as modulators of inflammation, 
mediating different events in the inflammatory process. Because of their plasticity, they can 
assume different phenotypes depending on the type of stimulus and their microenvironment. 
In general, classically activated macrophages, or M1 macrophages, have a pro-inflammatory 
characteristic and production of high levels of ROS and NO, which are important for 
their anti-tumor profile. Alternately activated macrophages, or M2 macrophages, 
have anti-inflammatory properties, inducing tissue remodeling and repair. The tumor 
microenvironment is rich in macrophages, called TAM (tumor-associated macrophage), which 
have an M2 phenotype and are directly related to different stages of tumor development, 
modulating migration, invasion, angiogenesis and metastasis. Due to their high complexity 
and plasticity, therapies that focus on TAMs, particularly those that can change their profile 
and reprogram their functions against the tumor, are promising targets for cancer control. In 
previous research, our group demonstrated that lipoxin was able to modify the phenotype 
of TAMs, restoring their cytotoxic properties, such as the production of ROS and NO, leading 
to apoptosis of tumor cells. However, the work carried out so far has shown the effect of 
lipoxin on TAMs originating from only one tumor type, polarized with conditioned medium 
(CM) from MV3, a human melanoma cell line. Therefore, in this work, we aimed to analyze 
the effects of lipoxin on the phenotypic profile of TAM induced by CM from different types of 
tumor cells. To obtain TAMs, macrophages derived from human monocytes were stimulated 
and differentiated to TAM with the CM of tumor cells MV3 (human melanoma cell line), 
MDAMB-231 and MCF-7 (breast cancer cell lines), U373 (glioblastoma cell line) and PC-3 
(prostate cancer cell line). We observed that TAMs from different types of tumors are similar 
in terms of their phenotypic profile, assuming M2-like characteristics. We also showed that 
lipoxin was effective in TAMs polarized with CM from melanoma (MV3), breast tumor cell 
(MCF-7), glioblastoma (U373) and prostate tumor cell (PC-3), once this treatment induced a 
phenotypic switch between from M2 profile of TAMs to an M1 profile. Taken together, our 
data suggest that the different TAMs are similar in terms of their profile, and the lipoxin 
treatment proved to be effective in modulating the phenotype of TAMs originating from CM of 
different types of tumor cells.

Keyword: Cancer. Tumor Associated Macrophages. Inflammation. Lipoxin.
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25 - IDENTIFICATION OF HUMAN PLASMINOGEN ACTIVATION SYSTEM PROTEINS 
AND PLASMA (PRE)KALLIKREIN IN BREAST CANCER CELLS

Background: In cancer progression the extracellular matrix is cleaved by regulatory enzymes, 
like metalloproteinases and this process activates inflammatory signaling pathways. The 
plasminogen activator system (PAS) plays important role in breast cancer progression and 
PAS is composed by urokinase-type plasminogen activator (uPA), urokinase receptor (CD87/
uPAR) and plasminogen, the zymogen of plasmin. Syndecans (syn) are transmembrane 
heparan sulfate proteoglycans (HSPGs) and their altered expression levels make them 
biomarkers of breast cancer. The human plasma prekallikrein (PK) is the zymogen of a serine-
protease, plasma kallikrein (PKa), and in blood it circulates bound to high molecular weight 
kininogen (HK). Once this HK-PK complex binds to cell surface, PKa releases the peptide 
bradykinin (BK) from HK that turns to bradykinin-free H-kininogen (HKa) an antiangiogenic 
protein. BK is hypotensive, plays role in inflammation and is proangiogenic. PKa is a pro-
uPA activator generating uPA in fibrinolysis. Furthermore, it has recently shown that PKa 
can cleave uPAR in its soluble form, suPAR, suggesting that high levels suPAR are related to 
poor prognosis and aggressive types of breast cancer. Our group has shown that on cellular 
surface, HSPGs are putative receptors for HK and PK, isolated or in complex, promoting 
internalization in endocytic vesicles. Aim: The breast cancer cell MCF-7 is derived from 
human mammary epithelium and are tumorigenic, but not metastatic cells. In this work we 
analyzed the presence of uPA and uPAR, PK/PKa and HSPGs in this cell line. Methods: The 
protein expression was determined by quantitative PCR (qPCR) using primers for human 
isoforms of PK/PKa, uPA, uPAR and the control genes employed were GADPH and RPL13a. 
In non-permeabilized and permeabilized cells, the confocal microscopy technique was used 
for analyzing PK, PKa, uPA, uPAR, syndecan-1, syndecan-4, and the results were expressed 
as mean ± SEM of arbitrary fluorescence units (AUF). Results: The data obtained from qPCR 
showed uPA expression 3-fold higher compared to uPAR. Interestingly, MCF-7 cells expressed 
PK, although in lower levels compared to uPA/uPAR. The confocal microscopy assays showed 
(AUF) uPA on surface (68.2 ± 1.3) and inside cells (55.7 ± 11.2); uPAR on surface (58.7 ± 
6.2) and inside cells (31.1 ± 0.8); syndecan-1 on surface (39.0 ± 5.1) and inside cells (49.8 ± 
9.0) and syndecan-4 on surface (57.6 ± 5.8) and inside cells (63.8 ± 14.9). The PK/PKa were 
detected also on surface (42.0 ± 2.0) and inside cells (22.7 ± 2.6). Conclusion: In MCF-7 cells, 
the detection of plasma kallikrein suggests its function as activator of plasminogen activator 
system. The presence of syndecans indicate their function as putative receptors for PKa 
on cell surface. Additional investigations are performed for determining the interaction of 
syndecans and PK along with the activity of PKa on uPA/uPAR in these cells. Research Ethics 
Committee: CEP-UNIFESP 4798150620. Financial Support: CNPq, CAPES and FAPESP.
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INTRODUCTION: Pancreatic ductal adenocarcinoma (PDAC) is a highly lethal disease 
characterized by aggressive metastatic dissemination. One of the most important hallmarks 
of metastatic capability is the acquisition and maintenance of a stem-like phenotype 
by cancer stem cells (CSCs), a process that is still poorly understood in PDAC. MIRA: 
Considering that acquisition of stem-like features is achieved primarily by epigenetic 
mechanims, our goal was to identify long noncoding RNAs (lncRNAs) involved in promoting 
the CSC phenotype in PDAC. METHODS: We analyzed the global transcriptional profile 
of lncRNAs in primary cultures derived from 5 PDAC patient-derived xenograft (PDX) 
tumors comparing tumorspheres (CSC-enriched) with adherent cells (non-CSC-enriched). 
We analyzed the RNAseq raw data using the RSEM and DeSeq2 pipelines to identify 
differentially expressed lncRNAs and validated their differential expression by qPCR in AsPC-
1 tumorsphere cultures. In addition, we investigated their expression in single cell RNAseq 
data of 57530 cells obtained from 24 PDAC samples and 11 non-tumor pancreatic samples 
and used publicly available PDAC patient datasets (PAAD-US and PACA-AU) to investigate 
the association of differentially expressed lncRNAs with patient survival. RESULTS: We 
identified 19 upregulated lncRNAs and 6 downregulated lncRNAs in PDAC CSCs. Of the 
upregulated lncRNAs, LINC01559 was the most promising. Its expression was increased in 
AsPC-1 tumorspheres and a high expression of LINC01559 was significantly associated with 
shorter PDAC patient survival. Finally, single cell RNAseq data showed a higher expression 
of LINC01559 in type 2 ductal cells, a cell population that is present only in tumor samples 
and that shows an overexpression of markers of worse prognosis in PDAC. CONCLUSIONS: 
We have identified lncRNAs differentially expressed in PDAC CSCs and our results indicate 
that LINC01559 may represent a promising PDAC biomarker or therapeutic target, as it is 
associated with PDAC aggressiveness and a worse clinical prognosis.

Keywords: LncRNAs, Cancer Stem Cells, Pancreatic Ductal Adenocarcinoma
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27 - IMMUNOBIOCHEMICAL EVALUATION OF CELLS WITH DIFFERENT CYCLING 
PROFILES IN B-CELL LYMPHOBLASTIC ACUTE LEUKEMIA
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Background: B-cell Acute Lymphoblastic Leukemia (B-ALL) is a malignant disease derived from 
lymphoid precursors in the bone marrow. Minimal Residual Disease (MRD) assessment is the 
best way to keep track of the response to treatment, especially through flow-cytometry. With 
that, blast subpopulations can be detected, and their characteristics assessed. Subpopulations 
such as Leukemia Stem Cells (LSCs), a small population of tumor cells responsible for 
treatment resistance. As LSCs, the slow-cycling cells (SCCs) can reconstitute the different 
neoplastic populations, however, its main characteristic is presenting a slow-cycling rate. 
Aims: To analyze the expression levels of membrane markers associated with SCCs and LSCs 
in bone marrow samples from B-ALL patients and the metabolic status of these samples. 

Methods: Bone marrow samples from B-ALL samples (diagnosis and MRD d15) were analyzed. 
Samples were acquired in the FACSCanto II and analyzed with Infinicyt 1.7. The evaluated 
markers were CD271, CD45, CD133, CD34, PD-L1, CTLA-4, and CD38. The blasts were separated 
into four populations according to CD34 and CD38 expressions. Bone marrow samples were 
collected and centrifuged for plasma isolation, and red blood cells were lysed. To identify slow- 
and fast-cycling cells, 48 hours of incubation with the CFSE and DiD probes was performed. 
The cells were labeled with metabolic probes 2-NBDG and Bodipy FL C16 CFDA-AM was used 
to evaluate the capacity of efflux pumps for anti-neoplastic drugs. Inflammatory cytokines 
levels were analyzed with the BD Cytometric Bead Array. For the acquisition of samples and 
analysis of the results, the BD Accuri cytometer and C6 software were used. Results: We 
observed differential patterns in the percentages of each blast subpopulation CD34+CD38-, 
CD34+CD38+, CD34-CD38+ and CD34-CD38-. Each subpopulation presented different 
expression levels of CD133, CD271, PD-L1, and CTLA-4. In some patients, the expression of 
these markers is higher in the most immature populations (CD34+). However, the expression 
of these markers in CD38+ populations shows that there can also be LSCs and SCCs in more 
mature cells in B-ALL. Patients with lower risk presented higher expressions of CTLA-4 and 
PD-L1 in immune cells. We observed different CFSE patterns and the patients with the highest 
expression of CD133 and PD-L1 in immature blast populations also presented the highest 
percentages of SCCs. We observed differential staining with 2-NBDG and Bodipy FL C16, 
indicating differences in glycolytic and fatty acid metabolism between slow- and fast-cycling 
cells. The CFDA assay showed similar drug-efflux capacity between slow- and fast-cycling cells. 
We observed alterations in inflammatory cytokine levels between diagnosis and day 15 MRD.

Conclusion: We present an in-depth analysis of blasts subpopulations and the expression 
of LSCs and SCCs characteristics, correlating with immune checkpoint expression. Also, 
showing metabolic characteristics of SCCs and changes in inflammatory cytokines levels. 
Ethical approval: CAAE 33989120.1.0000.5327 Funding support: CNPq (406035/2021-0), CNPq 
masters and Capes Ph.D. scholarships.
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Background: Breast cancer is characterized by the uncontrolled and atypical proliferation of 
cells that compound the breast tissue. Triple-negative breast cancer (TBNC) is a subtype that 
lacks estrogen, progesterone, and HER-2 receptors. This subtype is highly aggressive and 
metastatic, in addition, it has a worse prognosis when compared to the other subtypes. The 
most commonly used chemotherapeutic agents for the treatment of this subtype are paclitaxel 
(PTX) and doxorubicin (DOXO), however, they cause side effects such as neuropathy and 
cardiotoxicity, respectively. In this scenario, protease inhibitors are a good option to propose 
the establishment of new therapeutic targets. Previously, Enterolobium contortisiliquum Trypsin 
Inhibitor (EcTI), a protease inhibitor, showed antitumor and anti-inflammatory effects in TBNC 
(MDA-MB-231). Inhibitors-derived peptides are also strong candidates for therapy.

Aims: This study aimed to evaluate the effects of peptides derived from the native inhibitor 
EcTI, named PEP2, PEP3, and PEP7, isolated and in association with PTX and DOXO, on the 
viability of MDA-MB-231 cells. The effects observed on MDA-MB-231 were simultaneously 
evaluated in the non-tumorigenic epithelial cell line MCF-10 to understand whether the 
compounds were toxic to healthy cells.

Methods: Cell viability determination was performed by fluorescence intensity after the 
addition of PrestoBlue to the wells of a plate containing the treatments. The action of 
the peptides was evaluated after 24 h, 48 h, 72 h, and 96 h of treatment with increasing 
concentrations of 400, 600, and 800 µM. DOXO was evaluated at 2,5 µM and PTX at 0,3 µM.

Results: It was found that the peptides were able to reduce the viability of the tumorigenic cell 
by approximately 50% after 72 h of treatment. PEP 7 presented the most significant results, 
being able to reduce the viability 48 h and 72 h of treatment in the three concentrations. PEP 
2 and PEP 7 have an effect comparable to the chemotherapy drug PTX after 72h of treatment. 
No toxicity was observed after treatment with both peptides in the non-tumorigenic cell, while 
DOXO and PTX reduce around 30% of cell viability.

Conclusion: The peptides evaluated are capable of affecting the viability of the triple-
negative breast cancer lineage, especially PEP 2 and 7, which have a similar reduction to the 
chemotherapeutics used in the clinic, however, unlike this, they do not affect non-tumorigenic 
cells. These data suggest that the peptides can be selective for tumor cells, having potential as 
an alternative treatment with a reduction of side effects. Therefore, subsequent assays should 
be performed to elucidate the mechanism of action of the peptides.

Funding Support: Fundação de Amparo à Pesquisa do Estado de São Paulo (FAPESP: 
2017/06630-7, 2019/22243-9 and 2021/13061-4), Conselho Nacional de Desenvolvimento 
Científico e Tecnológico (CNPq: 302658/2021-1) and Coordenação de Aperfeiçoamento de 
Pessoal de Nível Superior (CAPES) - Finance Code: 001.
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COEXPRESSING THE COSTIMULATORY MOLECULE GITRL AGAINST GLIOBLASTOMA 
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Izadora Peter Furtado (1), Roberta Maraninchi Silveira (1), Heloísa Brand (1), Rafaela Rossetti (1), Daianne 
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The adoptive transfer of T lymphocytes expressing chimeric antigen receptors (CAR) 
has resulted in impressive complete remission rates in B-cell malignancies. However, 
the therapeutic efficacy of CAR-T cells is still low or non-existent against solid tumors, 
which make up the vast majority of neoplasms. One of the main reasons for this failure 
is the presence of ligands and immunosuppressive cells in the tumor microenvironment. 
The complete activation of T cells requires the engagement of costimulatory molecules 
whose expression is temporally segregated and whose nature of biochemical signals are 
complementary. This is the case of CD28, expressed constitutively, and GITR, expressed 
right after the initial activation of T cells. Therefore, our hypothesis is that the combined 
expression of a CAR containing the costimulatory domain CD28 and the GITR ligand 
(GITRL) will potentiate the antineoplastic action of CAR-T cells. In addition to providing 
complementary costimulatory signals for effector CAR-T cells, GITRL can suppress the 
action of regulatory T cells in the tumor microenvironment, thus possibly reducing local 
immunosuppression. Then, the aim of this study is to evaluate the therapeutic efficiency of 
anti-GD2 CAR-T cells coexpressing GITRL in a preclinical model of glioblastoma multiforme. 
In this project, we used as a model a CAR against the ganglioside GD2, which is highly 
immunogenic and expressed in tumors of neuroectodermal origin, such as glioblastoma. 
To test our hypothesis, we generated two lentiviral vectors to express CAR anti-GD2 and 
another one coexpressing GITRL as a costimulatory domain, and we produced lentiviral 
particles to transduced human T lymphocytes. To verify the functional activity of these 
CAR-T cells, we performed a coculture assay against T98G cell line, which express high levels 
of GD2, and HCT-166 cell, as negative control. These cell lines were previously modified to 
express luciferase to enable the analysis through bioluminescence imaging. Besides that, 
we evaluated the pro-inflammatory cytokine secretion by ELISA assay. As a result of T cell 
transduction, we detected CAR expression in the T cells transduced with both vectors. In 
coculture assay, we observed that both CAR-T cells demonstrated powerful capacity of lysis 
only against specific cells that express the tumor-antigen associated GD2 and showed high 
levels of IFNy secretion. These data encourage us to evaluate the antineoplastic activity 
and persistence of CAR-T cells anti-GD2 in an orthotopic pre-clinical model of glioblastoma 
multiforme. We expect that the potential results of this project will foster the development 
of a new advanced cellular immunotherapy strategy for the treatment of solid GD2+ 
neoplasms and will pave the way to increase the antineoplastic efficiency of CAR-T cells 
against other malignancies. Financial support: FAPESP (grants 2020/14808-3; 2019/18702-8; 
2020/11413-8), CNPq and CAPES
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30 - IN VIVO AND IN SILICO FINDINGS ON THE ROLE OF CONNEXIN 43 DURING 
COLON CARCINOGENESIS
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¹ Botucatu Medical School, São Paulo State University (UNESP)
² Biosciences Institute of Botucatu, São Paulo State University (UNESP)
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Background: Colorectal cancer (CRC) is a globally common neoplasia, featuring high 
incidence and mortality, related to eating habits and lifestyle (Brody, 2015). Previous 
studies have shown that connexin 43 (Cx43) hemichannels are involved with the control 
of tumor proliferation and growth (King et al., 2005 & Wang et al., 2017). Animals lacking 
this protein are more susceptible to tumor development. The role of Cx43 in colorectal 
carcinogenesis is still poorly explored.

Aim: The aim of this study was to evaluate the role of Cx43 in colorectal carcinogenesis in 
vivo, and to evaluate the gene expression of Cx43 in human CRC samples in silico.

Methods: Five weeks old female C57BL/6 mice were allocated in four groups (n=15/
group): heterozygous for Cx43 (+/-) or wild type (WT) animals, treated with six 
intraperitoneal applications of 1,2-dimethylhydrazine (DMH) (1×/week, 20 mg/Kg of 
body weight) or vehicle (0.9% saline solution) (Sumiyoshi & Wargovich, 1990). Animals 
were euthanized 30 weeks after treatment. Preneoplastic aberrant crypt foci (ACF) mean 
number per colon length was evaluated in methylene blue-stained colon specimens, and 
ACF multiplicity (number of crypts per foci) was calculated. After macroscopic evaluation 
and sampling, tumor incidence and multiplicity (adenomas and carcinomas) were 
calculated (Hematoxilin & Eosin-stained sections). Neoplastic lesions and surrounding 
normal colon crypts were also submitted to immunohistochemistry. Gene expression 
levels of GJA1 (Cx43, Gene ID: 2697) were evaluated in two human samples datasets 
(Galamb, GEO ID: gse15960 & Balazs, GEO ID gse4183). Results were correlated to classic 
genes altered during human carcinogenesis, using Pearson’s correlation test. Statistical 
difference by one-way ANOVA, Kruskal-Wallis and post hoc Tukey’s test. Mann-Whitney 
and Student t-test were used in ACF and tumor data. Significance level was set as p<0.05.

Results: Final body weight was lighter in DMH-treated Cx43+/- animals (p=0.0002). There 
was no difference in ACF mean number, but ACF multiplicity was higher in Cx43+/- 
animals (p=0.0125). No

difference was seen regarding tumor incidence, multiplicity or volume. There was no 
statistical difference in Ki-67 (i.e., cell proliferation) among groups for colon crypts and 
tumors, and for caspase-3 (i.e., cellular death) in colon crypts. In tumors, β-catenin 
immunostaining showed similar proportion of cytoplasm and membrane labeling 
between groups in tumors. GJA1 gene expression only was statistically different in 
Balazs’s dataset, higher in CRC than in normal or adenoma samples (p=0.0001), but 
wasn’t correlated to any of the classical genes. However, Galamb’s dataset shown a 
positive correlation between GJA1 and ERK1 gene expression (p=0.0031, r=0.6565), and a 
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tendency of positive correlation of GJA1 with KRAS gene (p=0.0598, r=0.4519).

Conclusion: Cx43 seems to exert a discrete role on colon carcinogenesis, and further 
experiments are needed to better elucidate to the potential role of this protein as a 
therapeutic target.

Ethical approval: CEUA – 9569210721

Funding support: CAPES
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BACKGROUND: Melanoma, the most aggressive type of skin cancer, is caused by genetic 
mutations in melanocytes. Early detection of the disease in the progression stages warrants 
high chances of successful treatment. However, there are relevant therapy limitations, such 
as adverse effects and therapeutic resistance. Thus, studies for the development of more 
treatment options are necessary. In this context, the L21R peptide, derived from the BRN2 
transcription factor, may have an important effect in inhibiting tumor development. AIMS: 
To determine the antitumor activity of the L21R peptide in vivo and in vitro, as well as to 
evaluate its mechanism of action. METHODS: To analyze the antitumor effect in vivo, male 
C57Bl/6 mice received B16F10-Nex2 cells intravenously and were treated for 5 days with 90 
µg/day/animal of L21R. The mice were sacrificed, the lungs were harvested, and the nodules 
were counted (CEUA Protocol 002/2021). The effect of the peptide on cell proliferation was 
evaluated in vitro. A375 and B16F10 melanoma cells were treated with L21R peptide. Cell 
viability and adhesion were assessed by the xCELLigenceand the Incucyte Zoom® live-
cell imaging platforms.To assess whether decreased proliferation and increased adhesion 
between cells could be related to oxidative stress, the peptide activity was analyzed in the 
presence of reduced glutathione (GSH) and Nacetylcysteine. B16F10-Nex2 cells were pre-
incubated with GSH or N-acetylcysteine and treated with the L21R peptide. As a positive 
control, cells were treated only with the L21R peptide, and as a negative control, with GSH or 
N-acetylcysteine. Cell viability was determined by Trypan blue. RESULTS: Mice treated with the 
L21R peptide developed 66% less nodules than the untreated group (p<0.001). In vitro, the 
peptide partially lost its activity in the presence of GSH or Nacetylcysteine(p<0.001).
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32 - MACROPHAGES VS FIBROBLASTS IN HETEROTYPIC SPHEROIDS AND THEIR 
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Background: Macrophages represent 50% of solid tumor mass. Cancer-associated 
macrophages (TAM) exert effects that promote proliferation, angiogenesis, matrix remodeling, 
evasion of adaptive immunity, and may even affect the tumor's response to standard 
therapies. Tumor stroma is characterized by increased proliferation of fibroblasts, since 
they contribute to characteristics necessary for the progression of cancer, such as growth, 
invasion, inflammation, angiogenesis, metastasis, and tumor resistance to therapy. Tumor 
spheroids or 3D culture can mimic tumor characteristics, such as metabolism and chemical 
gradients, hypoxic environment, cell-cell and cell-matrix interactions, producing the same 
response to antitumor compounds as in vivo tumors. Aims: The aim of this work is to 
evaluate if the composition of heterotypic spheroids influences the viability, proliferation, 
and resistance to chemotherapeutics. Methods: We carry out the formation of the spheroids 
by the liquid suspension method. The non-small lung cancer cell lines LC-HK2 and the 
monocytic THP1 (Acute monocytic leukemia cell) were treated with PMA (Phorbol 12-myristate 
13-acetate) to induce the differentiation of monocytes to macrophages. Fibroblasts (FDH) 
were obtained from primary skin surgical waste cultures. Results: We performed the 
monolayer co-culture of LC-HK2 together with THP1 cells. After differentiation, the change in 
morphology of both LC-HK2 and macrophages cells was observed, but in the co-culture with 
FDH we did not observe any morphological change. The spheroids were kept for at least 7 
days in the culture and their diameters were measured. The formation of spheroids with FDH 
was faster than spheroids with monocytes, this may be due to the differentiation process. 
With Hoechst and IP staining, we evaluated their cell viability. Electron microscopy and 
immunofluorescence were also performed to analyze the conformation of both heterotypic 
spheroids. After this characterization, we proceeded to the treatments of the spheroids with 
the following compounds: Staurosporine (10 µM), Doxorubicin (10, 4, and 2 µM), Cisplatin 
(200, 100, and 50 nM), and Chromomycin A 5 (100, 50 and 12.25 nM), and then we evaluated 
viability, proliferation, and cell cycle. In both cases, higher compound concentrations were 
needed to decrease cell viability compared to monolayer culture. When analyzing the viability 
with Hoechst and IP, the compounds seemed to reach only the most superficial layer of the 
spheroids: the layer known to present cells in division. The cell cycle analysis showed that 
most of the treated cells were maintained in the G1 phase.

Conclusion: We observed differences regarding the process of formation of heterotypic 
spheroids and the response to different compounds, but more studies are needed to 
understand the mechanisms by which this response occurs.

CAAE: 84511418.2.0000.5467
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Background: Cancer development is due to genetic and epigenetic alterations in healthy 
cells, which cause dysregulation in different signal transduction pathways. Most dysregulated 
pathways involve cell proliferation, survival, differentiation, and migration. Papillary Thyroid 
Carcinoma (PTC) is the most common histological subtype of thyroid cancer. In PTC, the non-
coding microRNAs-221 and -222 (miRs) are highly expressed and correlated to aggressiveness. 
Consequently, they have been considered as potential molecular markers, including recurrent 
cases of PTC. Both miRs have also been considered as potential therapeutic targets in PTC, 
although their functions are not fully understood. Preliminary data from our group have 
demonstrated that high levels of miR- 221 and miR-222 increase PTC cell viability, whereas 
their suppression had the opposite effect. Additionally, according to in silico analysis, 
caspase-3, an important member in the apoptosis cascade, is a predicted and validated target 
of miR-221 and miR-222. Aim: To investigate the potential role of miR-221 and miR-222 on PTC 
cell death by apoptosis. Methods: PTC cell lines (TPC-1 and BCPAP) were submitted to miR-
221 and miR-222 suppression using specific antagomiRs, and to overexpression using specific 
mimetics (miR-mimics). The expression of both miRs was analyzed by qPCR. TUNEL assays 
were performed 24 h after transfection, in order to evaluate apoptosis; caspase-3 protein 
expression was evaluated by western blotting. Results: Suppression of miR-221 and miR-222 
increased the number of TUNEL-positive cells (6-8 times) on both cell lines. Not surprisingly, 
no difference in cell death was observed after miR-221 and miR-222 overexpression, 
considering that PTC cells already express high levels of both miRs. Levels of caspase-3 
protein expression were increased by 2-3 times after miR-221 and miR-222 inhibition. 
Conclusion: Both miR-221 and miR-222 contribute to PTC cell survival by inhibiting apoptosis, 
potentially through caspase-3 suppression.

Supported by FAPESP, CAPES, CNPq, PRP-USP (NAPmiR).
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Liquid biopsy has been increasingly highlighted in recent years, due to the evaluation of 
biological materials derived from tumor masses, such as circulating tumor cells (CTC), 
circulating nucleic acids (ctDNA and ctRNA) and exosomes, allowing the detection and 
monitoring of genomic and transcriptomic changes in cancer patients resulting in a more 
precising diagnostic and prognostic. Thus, the aim of this work was to analyze the miR-331 
expression in Brazilian breast cancer patients to evaluate its use as a tumor marker in liquid 
biopsy. For this, 196 samples of breast tumor tissue and peripheral blood from breast cancer 
patients with breast cancer admitted at Ophir Loyola Hospital (Belém/PA), were analyzed. For 
the control group, 18 non-tumor tissue and plasma samples from patients who undewent 
mammoplasty were analyzed. RNA was obtained using a commercial kit and all samples 
were submitted to real-time PCR. Statistical associations were analyzed using BioEstat 5.3 
software. All procedures were approved by the Ethics Committee on Human Research of 
The Ophir Loyola Hospital, (protocol 2.798.611/2018). In a comparison between different 
tissue types of the same patients, a statistically significant concordance was observed for 
miR-331 expression in tumor breast tissue and serum samples (p<0.0001). When considering 
the molecular subtypes, luminal A has the lowest miR-331 expression in tissue and plasma 
samples (p=0.0002; p<0.0001), while triple negative samples presented the highest expression 
(p=0.0209; p=0.0039). In relation to ki67 expression, tumors with ki67>15% have a significant 
higher miR-331 expression in both tumor tissue and blood samples (p=0.0001; p=0.0051). 
Considering the results above, miR-331 expression can be considered as a potential diagnostic 
and prognostic biomarker for breast cancer via liquid biopsy, especially for more aggressive 
molecular subtypes, such as triple negative, which can impact on an early diagnosis and in a 
better treatment targeting for breast cancer patients.

Keywords: breast cancer; miRNAs, miR-331, liquid biopsy
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35 - MOLECULAR PATHWAYS IN PANCREATIC CANCER STEM CELLS
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BACKGROUND: Pancreatic ductal adenocarcinoma (PDAC) is a highly lethal disease 
characterized by early and extremely aggressive metastatic dissemination. One of the 
most important hallmarks of metastatic capability is the acquisition and maintenance of a 
stem-like phenotype by cancer stem cells (CSCs), a process that is still poorly understood in 
PDAC. AIMS: Therefore, our goal was to identify molecular pathways enriched in PDAC CSCs. 
METHODS: We analyzed the global transcriptional profile of primary cultures derived from 5 
PDAC patient-derived xenograft (PDX) tumors comparing tumorspheres (enriched for CSCs) 
with adherent cells (not enriched for CSCs). For that purpose, we analyzed the RNAseq raw 
data using the RSEM and DeSeq2 pipelines to identify differentially expressed genes (DEGs). 
In addition, we used publicly available PDAC datasets (PAAD-US and PACA-AU) to investigate 
the association of DEGs with patient survival and used gProfiler to identify biological pathways 
enriched in CSCs. RESULTS: We found 1777 DEGs, including genes that have been shown to 
be promising therapeutic targets in other cancers, such as AURKB. Of these, 51 DEGs were 
significantly altered in tumorspheres of all 5 PDX tumors and 5 of them were significantly 
associated with PDAC survival (MALAT1, PDLIM7, RAD54B, KIF18A and POLD1). Interestingly, 
a comparison with genes belonging to the surfaceome identified 5 DEGs that encode surface 
proteins that could be used as biomarkers, including PIGR, a polymeric immunoglobulin 
receptor associated with hepatocellular carcinoma stemness. Finally, gProfiler analysis 
identified pathways enriched in CSCs, such as cell cycle, cytoplasmatic translation and DNA 
repair. CONCLUSION: We have identified multiple DEGs that may be important in pancreatic 
cancer stem cell acquisition, including enriched pathways, potential therapeutic targets and 
potential novel biomarkers, that could be explored to improve PDAC therapy and prognosis. 
Future studies will aim to functionally validate these targets.

Keywords: Cancer Stem Cells, Metastasis, Pancreatic Ductal Adenocarcinoma
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Breast carcinomas can be classified, due to the presence of estrogen receptors (RE) and/
or progesterone (RP), receptor of human epidermal growth factor type 2 (HER2), and other 
markers such as the cell proliferation index ki67, into five molecular subtypes: luminal A, 
luminal B (HER2+ or HER2-), HER2+ and triple negative. This classification has prognostic 
implications allowing clinicians to choose the most effective therapeutic method according to 
the molecular subtype. Considering this, this work aimed to characterize the molecular profile 
of patients with invasive ductal breast carcinoma, from the Ophir Loyola Hospital, Belém/ PA. 
To do so, 196 breast tumor tissue samples from patients with breast cancer were fixed in 10% 
formaldehyde, paraffinized and stained with hematoxylin-eosin for immunohistochemistry 
evaluation and classification into the five molecular subtypes. All procedures were approved 
by the Ethics Committee on Human Research of The Ophir Loyola Hospital (protocol No. 
2.798.611/18). For the statistical analyses, clinical data of the patients (age at diagnosis, family 
history, body mass index, ki67 proliferation index, gestational status and breastfeeding) were 
considered, and all procedures were performed using BioEstat 5.3 and GraphPad Prism 9 
softwares. Most of the analyzed samples were classified as Triple negative (32%), followed by 
Luminal B/HER2+ (23%), LuminalB/HER2- (20%), HER2 (16%) and Luminal A (9.2%). Considering 
the cell proliferation index, 80% of all samples presented ki67 ≥15%. Regarding the clinical 
characteristics, it was observed a statistically significant correlation between patients with no 
family history of cancer and the Luminal A (p=0.02) subtype. Statistically significant results 
were also observed considering age at diagnosis, in which younger women (<50 years old) 
had a higher risk of developing Luminal B HER2+ breast cancer, while older women (≥50 years 
old) had a higher risk of being diagnosed with luminal A subtype (OR:4.78, p=0.01; OR:2.36, 
p=0.01). No statistically significant associations were found for the other clinical criteria. The 
obtained data reflect the aggressiveness profile of breast tumors in Pará state population and 
the necessity of an early diagnosis and investments in personalized medicine to improve the 
quality of life and prognosis of patients.

Keywords: breast cancer; molecular subtypes; prognostic value
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Glioblastoma (GBM) is the most common primary malignant brain tumor in adults. The 
median survival is low and most patients die in less than two years. Even with several studies 
and intense investigation in the search for new therapeutic strategies, little significant benefit 
in patient survival has been achieved till now. Recently, immunotherapy and nanomedicine 
approaches have been added to the potential tools for GBM treatment and may have a 
considerable impact on the evolution of the disease. Exosomes (Exo) are small vesicles 
that mediate intercellular communication which are produced by the endocytic system of 
various cell types, including immune and tumor cells. Exo derived from tumor cells can be 
used as a source of tumor antigens to sensitize the immune system and exosomes derived 
from dendritic cells (DC) are potentially capable of making tumor cells more immunogenic. 
Considering the potential of nanostructured systems to deliver bioactive molecules capable of 
stimulating the immune response, this work aims to design and test three different types of 
biocompatible nanoparticles (NP) as immunomodulatory tools in the context of GBM: (1) NP 
loaded with tumor cells-derived Exo (ExoGBM NP); (2) NP loaded with dendritic cells-derived 
Exo (Exo-DC NP); (3) NP loaded with Exo derived from both, tumor and dendritic cells (Exo-DC/
GBM Hybrid NP). For this, after the synthesis and characterization of NPs, in vitro biological 
assays were performed to evaluate the immunological effects of the treatment of tumor and 
dendritic cells with Exo-DC NP, Exo-GBM NP and Exo-DC/GBM Hybrid NP . In addition, the 
specific lymphostimulatory capacity of the cells and the expression of molecules known to 
be involved in the induction/modulation of the immune response were evaluated. With the 
execution of this project, we have evidence that these three biocompatible nanostructured 
polymeric platforms can promote a targeted delivery of exosomes derived from tumors or 
dendritic cells capable of directly and/or indirectly inducing the lymphocyte response and 
also inducing the maturation/activation of dendritic cells. immature to aid in immunotherapy 
against glioblastoma as a vaccination strategy. We believe that the results obtained in our 
study provide data sufficiently applicable to the understanding of the role of exosomes and 
their relationship with the immune system and tumor cells (GBM). More importantly, we 
propose here a nanovacin still under study, but which may be able to present tumor antigens 
and appropriate immunostimulatory signals - either directly to T cells or indirectly through 
that of dendritic cells - and thus may contribute to the field suggesting a treatment proposal, 
without adverse effects and with potential for clinical application in the treatment for GBM. 
Keywords: Glioblastoma; dendritic cells; exosomes; nanoparticles; Cancer immunotherapy.
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BACKGROUND: Neutrophil Extracellular Traps (NETs) have been associated with several aspects of 
tumor progression, such as primary growth, aggressiveness, and metastasis. It has been recently 
demonstrated by our group that NETs can promote a pro-metastatic phenotype in non-aggressive 
breast cancer through a process known as epithelial-mesenchymal transition (EMT). However, 
even though EMT has been associated with resistance to chemotherapeutic agents, little has been 
reported on NETs association with such events.

AIMS: In this study, we analyzed the ability of isolated NETs in modulating an antiapoptotic 
phenotype in human breast cancer cells.

MATERIAL AND METHODS: Three breast cancer cell lines were used in this study: MCF7 and 
T47D (both exhibit epithelial characteristics, lower aggressiveness and sensitivity to classical 
chemotherapeutic agents) and MDA-MB-231 (described as undifferentiated, presenting an 
aggressive phenotype, and resistance to chemotherapeutic agents). Neutrophils isolated from 
the blood of healthy donors were stimulated with PMA to produce NETs which were further 
isolated using an established protocol. To evaluate cytotoxicity through MTT assay, all three breast 
cancer cell lines were treated with isolated NETs for 24 or 48 h. Following this, all treatments were 
performed for 24 h. In some cases, prior the treatment with NETs, cells were treated for 1.5 h with 
either DNase or Elastase Inhibitor. Samples were generated for real-time PCR and Western Blot, 
and the expression of Bcl-2 and Bax was analyzed. A clonogenic assay was performed to evaluate 
the functional impacts of NETs on the cells’ resistance to doxorubicin.

RESULTS: In vitro analysis showed that NETs were not cytotoxic for none of the three cell lines 
employed in this study. NETs treatment significantly upregulated the mRNA expression of Bcl-2, 
an antiapoptotic protein, in all three cell lines, while expressively downregulating the expression 
of Bax, a proapoptotic protein. Western blot experiments to fully corroborate these findings are 
currently underway. Moreover, neither of the inhibitors was able to fully block the effects of NETs 
in the cell lines. Colony formation proved higher in cells treated with NETs when compared to the 
control, and NETs were also able to protect cells against doxorubicin treatment.

CONCLUSIONS: In sum, we conclude that exposure of breast cancer cell lines to NETs confer an 
antiapoptotic phenotype, functionally impacting colony formation and resistance to doxorubicin.

KEYWORDS: Breast cancer, neutrophil extracellular traps (NETs), apoptosis, chemoresistance.

SUPPORTED BY: CAPES, CNPq, Fundação do Câncer and FAPERJ.
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Background: NT157 is a small synthetic molecule that was described as an pharmacological 
inhibitor of IGF1R/IRS and STAT3 signaling. Studies utilizing other cancer models reported 
that the mechanism of action involves the activation of ERK which phosphorylates IRS1/2, 
leading to its degradation. It had also been described that NT157 modulates the expression of 
AXL, although the mechanism in which that happened was unknown. Since NT157 is a recent 
compound, there are limited studies about its effects on different cancer models, but there 
are no studies on lung cancer models. Furthermore, there are no preclinical studies regarding 
the NT157-based combination therapy. Aims: To analyze the effects of NT157 in lung cancer 
cells and further increase the knowledge about the drug as an antineoplastic agent. Materials 
and Methods: Lung cancer cell lines H1299 and H460 were used. Cells were treated with 
vehicle or NT157 in concentrations ranging from 0.8 to 12.5 µM. Protein expression was 
analyzed using Western blot assay, gene expression was analyzed using qPCR and the synergy 
analysis was performed using SRB assay. The JNK inhibitor, SP60012,5, and EGFR inhibitor, 
gefitinib, were used. Results: NT157 downregulates STAT3, AKT, and 4EBP1 phosphorylation, 
upregulates phospho-JNK, and induces PARP1 cleavage and γH2AX in lung cancer cells. It 
also decreases the expression of IGF1R and AXL in H1299 cells. qPCR analysis shows that 
treatments cause a reduction in AXL gene expression. The combination of NT157 and 
SP600125 revealed that the IRS phosphorylation decreases when the inhibitor is utilized, and 
the combination of NT157 and gefitinib result in an increase in cell death when comparing 
both compounds alone in both lung cancer cell lines. Conclusion: Our data indicated that 
NT157 decreases the expression of proteins related to cell proliferation and survival and 
enhances the expression of proteins related to apoptosis. Moreover, our study elucidates that 
the AXL inhibition may occur at the mRNA level. Our findings also suggest a novel mechanism 
of action for NT157, which involves the IRS1/2 phosphorylation by JNK. Lastly, the current 
study shows that the combination of NT157 and gefitinib potentiates the antineoplastic 
effects compared to monotherapy in lung cancer. Supported by FAPESP, CAPES, and CNPq.
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Background: Among different molecular subtypes of breast cancer, the triple negative (TNBC) is 
considered the most immunogenic, with higher recurrence and mortality rates, when compared 
to other types of breast cancer. The search for markers for the diagnosis and prognosis of breast 
cancer has been frequent due to the lack of specific target therapies to treat this neoplasm. CD90/
Thy1 is a marker for mesenchymal stem cells, but plays an important role in cancer, regulating cell 
proliferation, metastasis and angiogenesis of cancer cells. Recent studies carried out by our group 
demonstrate a correlation between CD90 and low patient survival in the basal subtype, being 
considered a promising new target of breast cancer and a possible target for future breast cancer 
therapy. The PD-1/PD-L1 axis, responsible for altering the immune surveillance state, has been a 
very promising target in oncology and literature lately, and several studies have been reported for 
various types of cancers. Aims: To correlate the PD-1/PD-L1 axis with the CD90 marker as a potential 
biomarker for the identification of factors that predict clinical response, aiming to guide therapeutic 
optimization for patients with breast cancer. Methods: Samples from 111 patients diagnosed 
with invasive breast carcinoma by biopsy were obtained from the database of the Laboratory 
of Pathological Anatomy CIP, Centro Integrado de Patologia, located at Hospital Beneficência 
Portuguesa in São Paulo, Brazil, from January 2014 to December 2018. Immunohistochemical 
staining will be performed in tissue microarrays (TMA), using PD-1 and PD-L1 monoclonal antibodies 
(NAT105 and 28-8, respectively), for future correlation with the immunohistochemical (TMA) data 
previously obtained for the CD90 marker. For TMAs construction, 5mm diameter cylindrical sections 
of paraffin blocks were obtained from the patients' biopsy samples. Genetically modified lineages 
of Hs578T triple negative human carcinoma cells, in which CD90 is inhibited, were used as model to 
investigate PD-1/PD-L1 and CD90 pathway associations and will be used to assess PD-1 and PD-L1 
expression by qRT-PCR and Western blot. Previous data of RNAseq transcriptomic profiling of native 
and CD90 silenced Hs578T cells were analyzed for PD-1/PD-L1 and CD90 association pathways. 
Results: To date, we have cultured and collected samples of Hs578T breast cancer cell lineages 
which were genetically modified for CD90 and started collecting data in specific forms to start the 
correlation of data on protein expression of the CD90 marker. In addition, we also carried out a 
literature survey to gather information on the correlation of CD90 and PD-1/PD-L1 pathways. The 
techniques of qRT-PCR, Western Blot and immunohistochemistry of markers PD-1 and PD-L1 will be 
performed later. Conclusion: New insights about CD90 and the PD-1/PD-L1 axis association could 
improve the diagnosis and prognosis of triple-negative breast cancer and therapeutical approach. 
Ethical Approval CEP No. 3,021,561 Funding: CAPES, CNPq, FAPESP.
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BACKGROUND: Acute lymphoblastic leukemia (ALL) is a hematological neoplasm 
characterized by an arrest in the process of differentiation of lymphoid precursors at an 
early stage and that may invade the bone marrow, peripheral blood, and extramedullary 
sites, being this migratory and invasive effect one of the main causes of relapse and death. 
The therapeutic options available to adult patients remain limited, and the 5-year overall 
survival rate is less than 45%. One of the main goals of treatment is to prevent relapses 
and decrease invasiveness in other organs. Recently, our research group identified the EZR 
gene, which encodes the ezrin protein, as an independent prognostic marker and molecular 
target for acute myeloid leukemia. Ezrin is an important cytoskeleton-associated protein that 
allows signal transduction between membrane proteins and actin filaments essential in cell 
migration and invasion. The activation status of EZR protein in leucocytes is highly dynamic 
and appears to be regulated positively by some RhoGTPAases, which are essential regulator 
proteins in the leukocyte migratory and invasive processes. AIMS: To verify the impact of 
pharmacological inhibition of ezrin on viability, apoptosis, cell adhesion, and migration in 
ALL models. METHODS: Jurkat (PTEN mutated), NALM6 (ETV6-EBF1), and REH (ETV6-RUNX1) 
leukemia cells were treated with increasing concentrations of the ezrin inhibitor, NSC305787. 
Cell viability was evaluated by the MTT assay, apoptosis by annexin V/propidium iodide 
labeling and flow cytometry, adhesion evaluation was performed on a fibronectin coat plate, 
and migration analysis by transwell assay. Statistical analyzes were performed using ANOVA 
and Bonferroni post-test and a p-value < 0.05 was considered statistically significant. RESULTS: 
Pharmacological EZR inhibition significantly reduces in a dose-dependent manner the cell 
viability of Jurkat, NALM6, and REH cells (p < 0.05). The IC50 values for compound NSC305787 
were 5.1 µM for Jurkat, 3.3 µM for NALM6, and 4.3 µM for REH at the 24-hour treatment time. 
Using annexin V/PI labeling and flow cytometry, we observed that NSC305787 induced dose-
dependent manner apoptosis in Jurkat, NALM6, and REH (p < 0.05). Using an adhesion assay 
on fibronectin (a glycoprotein related to cell-cell adhesion and cell basement membrane), 
we observed a significant reduction in cell adhesion upon NSC305787 exposure (3.2 μM 
for 6 hours) in all leukemia cells. Using transwell assay, we observed a strong reduction of 
CXCL4-induced migration in NSC305787-treated Jurkat, NALM6, and REH cells. CONCLUSION: 
Our results indicate that the ezrin inhibitor, NSC305787, has antileukemic effects on ALL by 
reducing cell viability and increasing apoptosis. Due to the high invasiveness of malignant 
lymphoblasts, pharmacological ezrin inhibitors may emerge as a novel drug class for the 
therapeutics of ALLs. SUPPORTED BY: CNPq, CAPES, and FAPESP.
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Background: PIP4K2s (PIP4K2A, PIP4K2B, and PIP4K2C) comprise a family of lipid kinases responsible 
to produce phosphoinositides (PtdIns4,5P2) with structural and signal transduction functions. The 
combined expression of PIP4K2A and PIP4K2C has been identified as an independent prognostic 
factor in patients with acute myeloid leukemia (AML). In addition, ancestry-related polymorphisms 
in the PIP4K2A gene are associated with the risk of developing acute lymphoblastic leukemia (ALL). 
Recently, a selective pharmacological inhibitor of PIP4K2s was developed (THZ-P1-2).

Aims: To evaluate the antineoplastic potential of THZ-P1-2 in cellular models of AML and ALL.

Methods: A panel containing 12 AML and 8 ALL cell lines was used. Cell viability was evaluated by MTT 
assay, annexin V/PI apoptosis and flow cytometry (FC), formation of acidic vesicular organelles (AVOs) 
by acridine orange, and FC labeling, cell cycle by propidium by FC, and cell signaling by quantitative 
PCR (qPCR) and Western blot. For comparisons, ANOVA and Bonferroni post-test were used. A p-value 
< 0.05 was considered significant.

Results: In AML and ALL models, THZ-P1-2 reduced cell viability in a dose-dependent manner, with 
Jurkat cells being the most sensitive (IC50 2.9 μM) and SET2 cells the most resistant (IC50 >100 μM). 
THZ-P1-2 induced apoptosis and OVA formation in a dose-dependent manner (all p < 0.05). Cell cycle 
analysis indicated an increase in cells in subG1 and a decrease in cells in G2/M (all p < 0.05). Molecular 
analysis indicated that THZ-P1-2 has a paradoxical role in autophagy, at first the compound induced 
the initiating stages of autophagy (increased LC3II) and then inhibited the final stages of autophagy 
flux (reduction of p62/SQSTM1), which can trap the cell in a state of inertia. In addition, DNA damage 
markers (γH2AX) and apoptosis (PARP1 cleavage) were induced by THZ-P1-2. The analysis of the gene 
expression profile indicated that processes such as mitochondrial cell death, autophagy, signaling 
of the intrinsic pathway of apoptosis induced by DNA damage, and the cellular response to nutrient 
deprivation are involved in the mechanism of action of the compound.

Conclusion: The contribution of PIP4K2 family genes to acute leukemias has been revealed in recent 
years, ranging from prognostic markers to the association with genetic susceptibility. The identification 
of pharmacological inhibitors of PIP4K2 may represent new opportunities for therapeutic 
interventions in these diseases. In this sense, THZ-P1-2 seems to have unique pharmacological 
properties, paradoxically acting as an inducer and inhibitor of autophagy, which agrees with 
genetic studies related to the functions of PIP4K2. Given the growing evidence of the importance of 
autophagy in the biology of hematological neoplasms, THZ-P1-2 may emerge as an innovative class of 
drugs in this scenario. Support FAPESP, CAPES and CNPq. E.R.M and J.A.M.-N. contributed equally.
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Background: Melanoma is considered the most aggressive form of skin cancer due to its high 
metastatic potential. The melanoma therapeutic arsenal is highly restricted, and despite the 
introduction of new therapeutic approaches such as immunotherapy and target-directed 
therapies, the mortality rate remains high. Moreover, intrinsic and acquired tumor resistance 
represents a challenge for the treatment. Therefore, it is important to identify new prototype 
drug candidates for melanoma. In this way, natural products with known antitumor potential 
have been useful as chemical scaffolds to obtain innovative drug candidates. Aims: In the 
present study, piperine-chlorogenic acid hybrid derivatives were obtained employing molecular 
hybridization strategy looking for new prototypes with antitumor activity on melanoma cells. 
Methods: The active substances were screened by sulforhodamine B cell viability assay. The 
effects of the lead derivative benzodioxolyl-hydroxymethoxy-phenylacylhydrazone (PQM-
277) on the proliferative behavior of melanoma cells (SK-MEL-147) were evaluated through 
colony capacity assay, BrdU incorporation, and mitotic index determination. Pro-apoptotic 
potential was evaluated by Annexin V assay, and relative expression of BAX and BCL-2 was 
determined. To understand the mechanism underlying antiproliferative activity of PQM-277, 
gene expression profiles of critical regulators of cell cycle were assessed through RT-qPCR and 
Western blotting. Results: PQM-277 was the most active compound from a series of 9 new 
substances, and effectively inhibited the proliferation of SK-MEL-147 cells. There was cell cycle 
arrest at G2/M in cultures treated with PQM-277 due to its ability to modulate critical regulators 
of G2/M transition and mitosis onset. There was reduction of mRNA abundance for CCNB1 
(cyclin B1), CDK1, AURKA (Aurora A), AURKB (Aurora B), and PLK1; while the mRNA expression 
levels of CDKN1A (p21) were upregulated in samples treated with PQM-277 when compared to 
control groups. In addition, PQM-277 treatment induced apoptosis in SK-MEL-147 cell cultures 
as demonstrated by increased frequency of cells stained for Annexin V. The BAX/Bcl-2 ratio was 
significantly higher in treated cultures compared to controls. Conclusion: The data obtained in 
this study indicate that PQM-277 is a promising drug candidate prototype for melanoma and 
supports further in vivo investigation.

Keywords: Melanoma, cell cycle arrest, apoptosis, Aurora kinases, p21 modulation.
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Background: Blood components may be used as cancer biomarkers, often referred as 
liquid biopsies. miRNAs are small non-coding RNAs that regulate gene expression and are 
involved in cancer development. These molecules circulate in plasma and are considered 
non-invasive biomarkers for diagnostic, prognosis, and response to therapy. Non-small 
cell lung cancer (NSCLC) is the leading cause of cancer-related deaths. Mechanisms of 
action of miRNAs have been proposed for NSCLC but further studies are needed to 
understand their possible application in clinical settings.

Aims: To evaluate circulating miRNAs in plasma of patients with NSCLC before and after 
treatment as biomarkers to assess response to therapy.

Methods: Twelve non-metastatic NSCLC cases treated with ablative stereotactic 
radiotherapy in combination with nivolumab followed by surgery were included in this 
study. Peripheral blood was collected in EDTA tubes at two time points: before treatment 
started and when patients were considered tumor-free. RNA was isolated from plasma 
using the Plasma/Serum Circulating and Exosomal RNA Purification Slurry Format kit 
(Norgen) and the Human v3 miRNA Expression panel (NanoString) was used for miRNA 
detection. Analysis of miRNA expression profiles and fold-changes between pre- and 
post-treatment results were performed with the nSolver 4.0 (NanoString).

Results: Global miRNA expression profiles indicated differences between pre- and post-
treatment in all cases, suggesting that the presence of the tumor alters circulating 
miRNAs.

However, changes in regard to number of miRNAs detected and expression levels 
were not comparable at all instances. We hypothesize that inter-patient differences 
could be associated with clinicopathological factors including distinct responses to 
treatment. When comparing pre- and post-treatment samples, 11 miRNAs were found 
differentially expressed, with 9 miRNAs upregulated in the pre-treatment group and 2 
downregulated. One of these miRNAs, miR-451a, has been shown to be selectively sorted 
into extracellular vesicles and a promising non-invasive prognostic biomarker for NSCLC. 
Patient follow-up will determine if our results corroborate miR-451a as a prognostic 
biomarker in this cohort. miRNAs have been associated with immune responses. 
miR-125b-5p is considered a T-cell suppressor and, when downregulated during 
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immunotherapy, it may indicate increased T-cell function and good responses. In our 
dataset, miR-125b-5p was found to be upregulated in half of the pre-treatment samples, 
suggesting distinct T-cell responses; this result will be investigated together with clinical 
parameters and patient follow-up.

Conclusion: Our results suggest that miRNA expression profiles indicate the presence 
of NSCLC and can be used to monitor response to treatment. However, individual 
characteristics of patients and the molecular background of the tumour may impact 
these profiles, suggesting that a more tailored approach may be necessary in order to 
implement miRNA profiling in clinical settings.

Information on ethical approval and funding: This work was approved by the Institutional 
Review Board (CAAE: 94534318.3.0000.0071), and it was supported by Programa Nacional 
de Apoio à Atenção Oncológica (PRONON) and CAPES.
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Glioblastoma (GBM) is a molecularly heterogenous and clinically aggressive brain cancer. 
Genetic, transcriptional, and cellular diversity is found both within and between tumors. 
GBMs bear a subpopulation of rare glioblastoma stem-like cells (GSCs) that can self-renew 
and give rise to new tumors. Recently, a transcriptional gradient spanning developmental 
and injury response programs was discovered within the GSC compartment, which makes 
significant changes in our perspective on GBMs. Previous studies have shown that cellular 
prion protein (PrPC) plays essential roles in GSCs, modulating the expression of stemness 
and differentiation markers and regulating proliferation, self-renewal, and tumorigenicity. 
However, it is unclear which GSC subpopulation PrPC regulates more and whether this 
protein is more associated with developmental or injury response mechanisms in GSCs. To 
address this, we analyzed single-cell RNA sequencing data of >43000 patient-derived GSCs 
cultured either adherently or as spheres to understand the relationship between the PrPC 
gene (PRNP) and the transcriptional programs that exist in this cellular compartment. We 
found that PRNP expression levels correlate positively with the injury response signature 
and inversely with the developmental signature in GSCs. Additionally, we observed that the 
expression of injury response-associated genes, such as CD44, ANXA2, SERPINE1, TNFRSF1A, 
and ITGB1, shows a positive correlation with PRNP levels. The analysis of bulk RNA sequencing 
data of 156 primary GBMs from The Cancer Genome Atlas (TCGA) consistently demonstrated 
that the injury response signature is positively correlated with PRNP expression. Therefore, 
our results shed light on an unexplored role for PrPC in the GSC compartment, indicating 
that the PRNP gene is related to the transcriptional injury response program in this cellular 
subpopulation and providing a promising avenue to be explored to expand prognostic, 
diagnostic, and clinical biomarkers for GBM research.

Funding: FAPESP grants 18/15557-4 and 20/07450-5; Conflicts of interest: none 
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(11) 3091-7467. 

Background: Acute leukemias are a group of malignant diseases characterized by exacerbated 
levels of myeloid or lymphoid progenitor cells in the blood and/or bone marrow showing 
high rates of recurrence and mortality. High levels of histone deacetylases (HDAC) have 
been observed in patients with leukemia being associated with poor prognosis. Objectives: 
The present study aimed to evaluate the cellular effects of three novel potential HDAC 
inhibitors in acute leukemia cellular models. Methods: A large panel containing myeloid 
(OCI-AML3, Kasumi 1, HL60, THP1, MOLM13, MV4- 11, U937, NB4, NB4-R2, K562, KU812, 
SET2, and HEL) and lymphoid (Jurkat, CEM, Namalwa, NALM6, Daudi, Raji, SUP-B15, REH, 
U266, MM1.S, MM1.R, and Karpas 422) neoplasm cells was used. Three novel purine-
derived phenylhydroxamate with potential HDAC inhibitor activity (82, 83, and 84) were 
used. Vorinostat was used as a reference drug. Cell viability was assessed by MTT assay, 
apoptosis by annexin V/propidium iodide labeling and flow cytometry (FC), and clonogenicity 
by autonomous colony formation. IC50 values were obtained by non-linear regression. 
Statistical analysis was performed by ANOVA and Bonferroni post-test. A p<0.05 was 
considered significant. Results: All compounds tested reduced cell viability at submicromolar 
concentrations. In myeloid and lymphoid neoplasm cells, compound 82 was more potent than 
the others exhibiting less concentration necessary to reduce cell viability by 50% (IC50 ranged 
from 0.09 to 2.04 μM). THP1, MOLM13, NB4-R2, and HEL leukemia cells were more sensitive 
to these compounds. In healthy hematopoietic cells, our data showed that vorinostat and 
compound 82 did not reduce cell viability at the same extension as observed for leukemia 
cells, indicating a selective antineoplastic activity. All compounds induced dose-dependent 
manner apoptosis in THP1, MOLM13, NB4-R2, and HEL cells (all p<0.05).  Vorinostat and 
compound 82 strongly reduced colony formation, being compound 82 more efficient, 
especially in MOLM13 and NB4-R2 cells (all p<0.05).  

Conclusion: Our results indicate that the three purine-derived phenylhydroxamate tested 
presented antileukemic effects. Since the higher expression of HDAC’s is associated with poor 
prognosis and higher levels of relapse in leukemia, these enzymes are interesting targets for 
the development of new pharmacological inhibitors. Supported by CNPq, CAPES, and FAPESP.
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Glioblastoma multiforme (GBM) is a tumor composed of glial cells, being the most common 
and malignant type of glioma, with high rates of recurrence and mortality. Studies have 
shown that GBM is maintained by a stem cell-like subpopulation called glioblastoma stem 
cells (GSCs). These cells self-renew, promote angiogenesis and invasion, and are also chemo 
and radioresistant. Thus, GSCs have significant potential as a therapeutic target for the 
treatment of glioblastomas. Recent studies have shown that cellular prion protein (PrPC) 
emerges as a key factor in the maintenance of GBM and GSCs. PrPC plays an important role 
as a scaffold protein, being able to interact with several other membrane and extracellular 
matrix proteins, forming multiprotein-complexes capable of regulating different functions 
of tumor biology. As such, we aim to better understand the role of PrPC in the modulation 
of GBM and GSCs cells. In order to do so, PrPC-null cells were generated by CRISPR- Cas9 
system and cultivated as both monolayer condition, which recalls the bulk of the tumor, 
and neurosphere condition, which enrich the culture with stem-cell markers. From that, 
we performed assays such as RNAseq, transwell migration, self-renewal, proliferation and 
qPCR. RNAseq data from both monolayer and neurospheres showed that PrPC have a pivotal 
role in the modulation of pathways related to stemness, cell migration and proliferation. 
Interestingly, among the differentially expressed genes (DEGs) found, there is a predominance 
of genes involved in key cancer pathways, such as WNT and EGF. Additionally, in vitro assays 
showed that the loss of PrPC impaired cell proliferation, migration and self-renewal. Besides, 
when looking at other well-known GSCs modulators, we observed a tendency to decrease the 
levels of DOT1L and SOCS3. In conclusion, the results here discussed shows that PrPC can not 
only impair important pathways related to the maintenance of the GBM, but also modulate 
key markers of GSCs, and therefore may represent an important therapeutic target for this 
type of tumor. 
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Background: Thyroid cancer is the most frequent cancer of the endocrine system, and 
generally has good clinical prognosis with surgical treatment and radioiodine therapy. 
However, a certain fraction of cases is aggressive and refractory to treatment. TERT is the 
gene that encodes human telomerase reverse transcriptase and the mutations C228T and 
C250T in its promoter are highly prevalent in aggressive thyroid carcinomas, especially 
in anaplastic carcinoma (ATC), a lethal histotype of thyroid cancer. These mutations lead 
to TERT overexpression and correlate with clinicopathological characteristics such as 
invasion, recurrence and death. In this context, microRNAs, a class of small endogenous 
RNAs that interact with the 3'-untranslated region (UTR) of the target mRNA and block 
protein translation, could potentially target TERT overexpression. Deregulation of miRNA 
expression is frequent in cancer, and result in unbalanced oncogene and tumor suppressor 
expression. Thus, identifying miRNAs which potentially target TERT mRNA may contribute 
to the understanding of TERT regulation/ function in thyroid cancer. Aims: Investigate the 
role of microRNAs in the regulation of TERT in thyroid cancer. Methods: We used TargetScan 
program to identify miRNAs that may bind to the 3-UTR of human TERT mRNA. Among 
several miRNAs, we designed primers to amplify the precursor sequence of miR143 gene 
for cloning in XhoI/EcoRI sites of pMSCV-PP plasmid with puromycin resistance. After PCR 
amplification of miR-143 sequence from human genomic DNA, double digested XhoI/EcoRI 
fragment was ligated into pMSCV-PP XhoI/EcoRI plasmid to generate pMSCV-miR-143. ATC 
cell line KTC2 will be transfected with pMSCV-miR-143 plasmid and functional assays will be 
performed. Results: TERT 3’-UTR is a ~3kb sequence that shows several potential binding 
sites for down-regulated miRNAs in thyroid cancer, such as miR-143, miR-15 and miR-16. 
We identified five binding sites for miR-143-3p and three binding sites for miR-15-5p/miR16-
5p in the 3’-UTR of human TERT mRNA. We chose to initially clone the gene of miR-143 in 
pMSCV-PP plasmid to investigate the effect of miR-143 over TERT. miR-143 gene is located 
in an intron of a long noncoding RNA and is relatively close to another miRNA miR-145. We 
designed primers to clone the precursor sequence of miR-143 and additional 100bp region 
in the 5’ and 3’ of the precursor sequence. We ligated this fragment into pMSCV-PP digested 
with XhoI/EcoRI and the resulting plasmid pMSCV-miR-143 was transfected in KTC2 cell line. 
We are currently expanding the cell line under puromycin selection. Conclusion: In silico 
analysis shows that TERT mRNA 3‘-UTR is predicted to be controlled by several miRNAs, 
many of which are downregulated in thyroid cancer, indicating another mechanism for TERT 
overexpression. Further studies are necessary to elucidate if miRNA (miR-143) restoration is 
sufficient to reduce TERT expression in TERT mutated cell lines.

Funding: FAPESP and CNPq
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Background: Conventional chimeric antigen receptors (CARs) can recognize only cell-
surface antigens in their native conformation. This greatly limits the number of suitable 
targets since most tumor-associated antigens are intracelular. The use of T cells expressing 
native T cell receptors (TCRs) against intracellular antigens is limited by the low affinity of 
natural TCRs, and the artificial increase in TCR affinity may result in cross-recognition of self 
antigens. Aims: In this work, we report the development of CAR-T cells expressing a novel 
CAR capable of recognizing the intracelular tumor-associated antigen MAGE-A4 presented 
by HLA-A*02 molecules, which is the most frequent serotype in the western world, including 
Brazil. MAGE-A4 is a cancer-testis antigen expressed by a wide myriad of neoplasms, such 
as multiple myeloma, melanoma and others. Methods: We initially generated a novel 
lentiviral vector coding a CAR harboring a recognition domain from an antibody specific 
to a MAGE-A4:HLA-A*02 complex. Next, we produced lentiviral particles and used them to 
transduce primary T cells. The resulting MAGE-A4.CAR-T cells were cocultured with luciferase-
expressing U266 multiple myelolma cells (MAGE-A4+ ) or HCT116 colon carcinoma cells 
(MAGE-A4- ) to assess their antineoplastic potential in vitro. Results: Transduction efficiencies 
of our new MAGE-A4 CAR vector were high, reaching 57% and 84% in two transductions 
of different donor samples. These transduced cells displayed normal growth in vitro and 
stable expression of the CAR after 14 days of expansion. In coculture assays, MAGE-A4.
CAR-T cells lysed 50% and 20% of U266 multiple myeloma cells when cocultured at a 1:1 
and 1:2 effector:target ratio during 48h, respectively. On the other hand, coculture with 
the MAGE-A4-negative HCT116 cell line at these same conditions did not result in cell lysis. 
These results confirm the antineoplastic potential and the specificity of the generated 
MAGE-A4.CAR-T cells. Conclusions: We demonstrated the generation of a novel lentiviral 
vector coding a fully functional CAR which was able to redirect the cytotoxic activity of T cells 
against MAGE-A4+HLA-A*02+ multiple myeloma cells. These results lay the groundwork 
for the establishment of a novel advanced cell therapy against multiple myeloma and 
other MAGE-A4+ malignancies. Support: grants 2020/11413-8, 2020/1408-3, 2020/02043, 
2019/18702, Sao Paulo Research Foundation (FAPESP), grant 88887.473511/2020-00.
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50 - TARGETING ONCOGENIC TBX2 WITH CHROMOMYCIN A5 INDUCES 
AUTOPHAGY AND CELL DEATH IN TRIPLE NEGATIVE BREAST CANCER
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Background: Triple negative breast cancer (TNBC) account for up to 24% of all cases of 
breast cancers, and lack effective therapeutic options due to scarcity of informations about 
potential targets. Characterized by poor survival, high incidence of distant metastases, highly 
aggressive and highly heterogeneous cells compared with other subtypes of breast cancer, 
TNBC is defined by the lack of expression of hormonal receptors and the human epidermal 
growth factor receptor 2 amplification. Previously, our research group identified the natural 
marine product chromomycin A5 (CA-5), as a molecule that has antitumoral effects in vitro 
in melanoma cell lines through its effect on TBX2. TBX2 is a transcription factor, suggested 
to play a role in proliferation and tumor progression in breast cancer. Studies with the 
chromycin A2 (CA-2) have shown that it induces autophagy and cell death in melanoma cells. 
Autophagy is a crucial cell mechanism important for cellular homeostase and survival through 
cellular components recycling. Furthermore, it has a dual role in cancer, acting as a tumor 
suppressor and a tumor promoter depending on the stages of tumorigenesis. The present 
work aimed to investigate if there is induction of autophagy by CA-5 in TNBC cell lines. We 
used MDA MB-231 cells, a TNBC subtype, and evaluated, after CA-5 treatment (1.3ɳM; 2.7ɳM 
and DMSO used as control: 2.7ɳM), acidic vesicle formation with AO staining; mitosis index 
with immunofluorescence; cell viability with clonogenic assay and cell death with Hoechst 
33342 and propidium iodide nuclear staining.

Results: Acridine Orange staining assay demonstrated acidification the cell’s cytoplasm, with 
the CA5 2.7ɳM concentration, showing less orange staining than the 1.3ɳM. Morphology 
alterations were observed as well, especially in the 1.3ɳM treatment. No cell alterations were 
observed in the control treatment. The same concentrations were used in the clonogenic 
assay, which showed a decrease in colony formation. Nuclear staining with Hoechst 33342 
and propidium iodide showed an increase cell death. Using immunofluorescence assay, we 
observed a decrease in mitosis index.

Conclusion: The orange staining presence in cells treated with CA-5, indicates the acidification 
of intracellular compartments, possibly indicating the presence of autophagy, since organelles 
degradation by lysosomes causes acidification. Treatment with CA-5 decreased colonies 
formation. Furthermore, in agreement with the clonogenic assay, mitosis observed in the 
immunofluorescence decreased, possibly because of the interaction of CA-5 with TBX2, 
which affects cell viability. Together, this data suggests the antitumor effect in TNBC cell 
lines could be triggered by autophagy. Nonetheless, how cell death pathway is activated by 
CA-5 treatment is unknow. Future investigations will be employed to better understand the 
pharmacodynamics of TBX2 inhibition in TNBC.

Financial support- GVLS (FAPESP- 2021/15094-7), SMGF (FAPESP 2017/03891-0), CNPq 
303464/2017-8.
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BACKGROUND: Prostate cancer (PCa) is the most common cancer and the second cause of 
cancer-related deaths among men. The prostatic stroma plays a fundamental role in the 
development and maintenance of the prostate, as well as in the progression and metastasis 
of glandular adenocarcinoma. There are several processes that are related to changes in the 
prostate microenvironment, leading to an imbalance between the prostate epithelium and 
stroma, such as inflammatory, proliferative, migration processes and oxidative stress. Tempol 
is an antioxidant drug that is capable of catalyzing the metabolism of cellular reactive oxygen 
species (ROS) and has shown itself to be a promising co-adjuvant treatment in different types 
of cancers. AIMS: Thus, the aim of this study was to evaluate Tempol treatment effects on 
PC-3 and LNCaP prostate cancer cell migration. METHODS: PC-3 and LNCaP cell lineages were 
exposed to different Tempol doses (0.5, 1.0, 2.0, 4.0, 6.0 and 8.0mM) for 24, 48 and 72 hours 
to analyze cell viability by MTT and IC50 assays and cell migration processes by wound and 
transwell assays. RESULTS: The best dose for PC-3 cell lineage was 1.0mM Tempol and for 
LNCaP cell lineage was 2.0mM Tempol, because there was no toxic effect, according to the 
IC50 result, however, important biological effects in reducing cell viability in both lineages 
could be seen. The wound and transwell assays showed a significant decrease of PC-3 
cell linage migration capacity, in relation to its control, when treated with 1.0mM Tempol. 
However, the same assay showed a significant increase of LNCaP cell migration capacity, in 
relation to its control, when treated with 2.0mM Tempol. CONCLUSION: Tempol was effective 
in mitigating the PC-3 cell lineage migration capacity. However, LNCaP cell lineage showed 
an opposite effect, increasing migration capacity. Thus, there are differential Tempol effects, 
according to the prostate tumor cell androgenic independence or dependence. FUNDING 
SUPPORT: CAPES 88887.478923/2020-00, FAPESP 2021/02108-0.
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Background: Tempol (4-hydroxy-TEMPO) is a member of the nitroxide compound family and 
a potent antioxidant agent, usually known as a SOD mimetic. Different studies have reported 
Tempol action, directly on cell survival and proliferation, due to its wide capacity of reduction 
or neutralization of reactive oxygen and nitrogen species. Tempol is used as a co-adjuvant or 
protective factor in cancer treatment. However, Tempol effects are still poorly understood in 
prostate cancer (PCa). Its known that PCa progression requires sustained inflammation, which 
generates a broad spectrum of reactive nitrogen and oxygen species, leading to uncontrolled 
cellular proliferation. Aims: We aimed to evaluate the Tempol effects in different stages of 
PCa progression using a transgenic adenocarcinoma of the mouse prostate model (TRAMP). 
Methods: Early stage analysis: 8-week-old mice (TPL12 group) received 50 mg/kg Tempol dose 
orally during 4 weeks. Late-stage analysis: 16-week-old mice received 50mg/Kg Tempol dose 
(TPL20-I group) or 100mg/Kg (TPL20-II group) orally during the same period. All control groups 
received water as a vehicle. The ventral lobe of the prostate was collected and submitted 
to histopathological, immunohistochemical and Western blotting analysis. Results: Tempol 
increased healthy epithelium incidence and decreased well-differentiated adenocarcinoma 
in the TPL12, TPL20-I and TPL2-II groups. PCNA immunostaining also decreased in both PCa 
stages after Tempol treatment. Tempol decreased STAT-3 and pSTAT-3 in the TPL12 group in 
the early-stage. In this stage, we also observed an increase in BCL-2, an anti-apoptotic protein, 
associated with a BAX level decrease, a pro-apoptotic protein. It suggests that Tempol acts as 
a tissue protector in the initial cancer, highlighting Tempol potential as an co-adjuvant therapy 
for cancer treatment, as the morphological results confirm the predominance of healthy 
tissue in the prostatic epithelium of TRAMP mice in the TPL12 group. In the late-stage, STAT-
3 increased in the TPL20-II group and pSTAT-3 decreased in the TPL20-I and –II groups. In 
addition, BCL-2 increased and BAX levels decreased in the TPL20-II group at the same stage of 
cancer progression. Conclusion: Tempol showed a remarkable action in cancer progression 
delay in the ventral lobe of the TRAMP model, considering the reduction of premalignant 
lesion incidence associated to PCNA reduction. Tempol differentially altered cell survival 
markers in cancer progression, showing positive effects not only in the early-stage but also 
in the late-stage of prostatic cancer. Tempol can be explored as a preventive approach; as an 
effective treatment resource; or even as an interesting option in co-adjuvant supporting PCa 
therapy. Information on ethical approval and funding support: CEUA 5115-1/2019, 5115-1(A)-
2020; FAPESP 2018/21647-6 and 2021/02108-0
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Angiogenesis, the entry, and the exit of tumor cells from the bloodstream are fundamental 
steps for metastasis. Tumor cells are able to prepare the premetastatic niche through 
exosomes. These extracellular vesicles (EVs) released by tumor cells can increase endothelial 
permeability through induction of endoplasmic reticulum (ER) stress and autophagy, which 
can stimulate angiogenesis in endothelial cells. ER stress and acidosis are typical conditions 
of the tumor microenvironment, which favor angiogenesis. We intend to investigate whether 
extracellular vesicles released by tumor cells in response to ER stress alter angiogenesis, 
expression of adhesion molecules and permeability of endothelial cells. We evaluated 
the activation of ER stress in MDA-MB-231 triple negative breast cancer cells after 24h in 
tunicamycin and 24h in serum-free medium by immunoblot of p-eIF2a and XBP1s. From this, 
we chose the dose of tunicamycin for generation of the conditioned medium. Exosomes 
were isolated from conditioned medium, and characterized by immunoblot and nanoparticle 
tracking analysis. The effect of apoptotic bodies, microvesicles and exosomes in the viability 
of human umbilical vein endothelial cells (HUVEC) was assessed by MTT and trypan blue 
staining. Additionally, the expression of VE-cadherin in HUVEC after incubation with the 
EVs was evaluated by immunofluorescence. None of the EVs tested changed the formazan 
levels or the percentage of live cells. VE-cadherin staining was lower in HUVEC treated with 
exosomes from ER stressed cancer cells. The doses of EVs tested can be safely used for 
further experiments without killing the endothelial cells. ER stress, adhesion and angiogenesis 
will be assessed in HUVEC treated with EVs from ER stressed cancer cells.

Disclosure: no conflict of interest.

Funding: FAPESP grant number 2020/15751-5, CNPq and CAPES.
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Transmembrane receptors and signal-transducing proteins anchored to the plasma 
membrane are key to relay extracellular signals to intracellular pathways. The Ras proteins 
are small GTPases that propagate proliferation signals from the plasma membrane to 
downstream effectors of the mitogen-activated protein kinase (MAPK) pathway. The Ras 
proto-oncogenes (H-Ras, N-Ras, and K-Ras) are the most commonly mutated genes in human 
cancers. All Ras isoforms must undergo appropriate post-translational modifications in the 
endoplasmic reticulum. Notably, the prenylation (lipidation) of Ras is crucial for it to acquire 
enough hydrophobicity for attachment to the cell membrane. Importantly, the endoplasmic 
reticulum membrane protein complex (EMC), composed of ten subunits, plays a role as a 
translocase of transmembrane proteins with a wide range of cellular functions, including 
lipid biosynthesis. Mutation and overexpression of EMC genes have also been observed in 
many cancers, even though their roles in tumorigenesis remain unclear. Here, we report that 
gene silencing of either EMC1 or EMC3 results in the suppression of the tumoral phenotype 
induced by RasV12 in the eye of Drosophila melanogaster. Thus, we postulated that the 
EMC protein complex could be involved in the Ras post-translational modification pathway. 
To test this hypothesis, we shifted to the use of human cell lines. Knockdown of the same 
EMC subunits in the non-tumorigenic HEK-293T cells impaired the proper H-Ras prenylation, 
as detected by using the Triton X-114 partitioning assay. Moreover, confocal microscopy 
imaging revealed a massive intracellular retention of GFP-HRasV12, indicating an interruption 
of its traffic through the secretory pathway toward the plasma membrane. Accordingly, 
when the MAPK pathway was inhibited by serum starvation, exogenous expression of GFP-
H-RasV12 was sufficient to trigger ERK phosphorylation in control cells, but not in the EMC 
knocked-down cells. These cells also showed resistance to malignant transformation induced 
by GFP-H-RasV12, as judged by the lack or reduction of transformed cell features, such as 
lamellipodial extensions and focus formation. Therefore, we show here for the first time that 
the EMC complex plays a role in the prenylation of H-Ras, being required for its anchorage to 
the plasma membrane and oncogenic functions.

Financial support: FAPESP (Process: 2019/01285-5
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Background: Malignant melanoma is a highly aggressive tumor that typically arises from 
melanocytic nevus or by the transformation of melanocyte cells. Patients with an early 
diagnosis are more prone to be cured, however, the cells have the potential to invade 
adjacent organs within a short period. Current therapy includes multi-strategy, which will 
depend on melanoma stage, body’s location, and patient’s health. Nonetheless, these 
treatments face numerous challenges. In this view, we suggest a plant-derived natural 
therapy that could reduce side effects and show a promising compound with anti-cancer 
properties, the Enterolobium contortisiliquum Trypsin Inhibitor. Aims: For that purpose, this 
study was developed to provide new insight into melanoma treatment, since plant proteins 
are being increasingly used in diverse cancer studies with success. Methods: The effects of 
EcTI were evaluated on proliferation, migration, and invasion. The interference in apoptosis 
and autophagy events was accompanied by caspase-3/7 activation through LC3 protein 
expression and by electron microscopy. Results: EcTI showed no effect on healthy cells, 
although inhibited viability, proliferation, migration, and invasion of melanoma cancer cells 
(SK-MEL-28 and CHL-1). Acridine orange staining indicated acidic vesicular organelle formation 
upon EcTI treatment, demonstrating a cell death display. Electronic microscopy corroborated 
the apoptotic pattern by allowing visualization of apoptotic bodies, mitochondrial cristae 
disorganization, and autophagic vesicles. Conclusion: Taken together, these findings 
demonstrate the influence of EcTI to induce apoptosis and autophagy contributing to the 
potent impairment of melanoma development and progression.

Keywords: melanoma, protease inhibitors, EcTI.

Approved by: CEUA/UNIFESP 7812290720,
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56 - THE METHOTREXATE, AND DOCETAXEL CONJUGATED WITH THE LDE 
NANOPARTICLE ASSOCIATED TO AEROBIC PHYSICAL EXERCISE MITIGATES 
INFLAMMATION IN PROSTATE CANCER
Allice Santos Cruz Veras1,2, Victor Rogério Garcia Batista², Maria Eduarda de Almeida Tavares1,2 , Rafael 
Ribeiro Correia1,2, Raul Cavalcante Maranhão3,4, Giovana Rampazzo Teixeira1,2 1Multicenter Graduate 
Program in Physiological Sciences, SBFis, São Paulo State University (UNESP), Presidente Prudente-SP, Brazil. 
2Experimental Laboratory of Exercise Biology (LEBioEx), São Paulo State University (UNESP), Presidente 
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Prostate cancer (PCa) affects men, becoming the second type-cancer most common in Brazil, 
and in the world. As said Rani and cols 2019, inflammation is one of the initiating processes 
whereby cells are directed into the tumor microenvironment by punctual cytokines. Lipid core 
nanoparticles (LDE) as drug carriers have the ability to concentrate chemotherapeutic agents 
in malignant neoplastic tissues. LDE in contact with the plasma, nanoparticles that resemble 
the lipid composition, the nanoparticles concentrate in inflamed, neoplastic, and other rapidly 
proliferating tissues. The use of LDE as a vehicle for methotrexate (MTX) and/or docetaxel 
(DTX) increases cell uptake of the drug severalfold. The aerobic physical exercise associated 
with DTX and MTX can be able to reduce inflammation and prostate cancer development. The 
aim of study is to verify if 8 weeks of aerobic physical exercise associated with LDE emulsified 
with methotrexate (MTX 1mg/kg), and docetaxel (DTX 2mg/kg), can mitigate the inflammation 
in PCa. 60 Sprague-Dawley with 65 old years received a single dose (65mg/kg) of 7,12- 
Dimethylbenz[a]anthracene (DMBA) carcinogen (Sigma Aldrich®), diluted in a sesame oil in 
the intraperitoneal route for induce PCa. The animals were divided into 6 groups: Tumor (CT, 
DMBAinduced tumor); Exercise (DMBA and aerobic physical training); LDE+DTX (DMBA and 
treated with LDE and docetaxel 2mg/kg, weekly totaling 6 doses); LDE+DXT+Ex (DMBA and 
treated with LDE and docetaxel 2mg/kg, aerobic physical training and 6 doses of LDE+DXT); 
LDE+MTX (DMBA and treated with 1mg/kg of methotrexate - MTX); LDE+MTX+Ex (DMBA and 
treated with 1mg/kg of MTX/6 doses and aerobic physical training). The rats received water 
and food ad libitum, the chronic aerobic exercise protocol was based on the Ferreira and cols 
2007 study and composed for 9 weeks (been 1 week of adaptation). The study protocol was 
submitted to the CEUA about protocol number 02/2020. The mast cells quantification and 
interleukin-6 (IL-6) cytokine expression does not modify significantly between the groups. In 
another perspective, LDE+MTX treatment reduced the tumor necrosis factor alpha (TNF-α) 
labeling in relation to tumor (p=0.0001) and LDE+DTX (p=0.003) groups. The LDE+DTX+EX 
(p=0.002) and LDE+MTX+EX (p=0.001) decreased the TNF-α compared to exercised animals 
(EX). In conclusion, the aerobic physical exercise associated with DTX and MTX reduced the 
TNF-α labeling in the ventral prostate, potentiating the LDE internalization and the drugs 
conjugated to it functional, controlling the evolution and/or progression of PCa.
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57 - THE MOLECULAR BASIS OF EZH2 PROMOTER ACTIVATION IN AGGRESSIVE 
THYROID CANCER
Marcella Maringolo Cristovão(1), Edna Teruko Kimura (1), Cesar Seigi Fuziwara (1)
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Background: Anaplastic thyroid carcinoma (ATC) is the most aggressive type of thyroid 
cancer, presenting genetic alterations in MAPK signaling, TP53 and TERT promoter. However, 
additional molecular alterations may influence ATC biology, among which Enhancer of Zeste 
Homolog 2 (EZH2) overexpression. EZH2 is a catalytic subunit of the Polycomb Repressive 
Complex 2 (PRC2) and is involved in epigenetic regulation of gene expression through 
trimethylation of histone 3, lysine 27. Hence, EZH2 may promote silencing of genes related 
to cellular differentiation and tumor suppression, leading to tumor dedifferentiation and 
progression, which increases tumor aggressiveness. Aims: Analyze the mechanism of 
transcriptional activation of EZH2 in ATC. Methods: The most active region in the promoter 
of EZH2 was divided into 5 segments: E1 (-1500 -1000), E2 (-1086 -444), E3 (-444 +51), E4 
(-43 +392) and E5 (+635 +1166). These were cloned in pGL4-20 minP firefly luciferase-coding 
plasmids, that together with renilla luciferase-coding plasmids (comparison control) and 
empty plasmids, were used to transfect KTC2, SW1736, 8305C - ATC cells - and BCPAP - 
papillary thyroid cancer (PTC) cells, using 5 x 104 cells/well in a 24-well plate, with 300 ng of 
pGL4-20 to 30 ng of pRl and 2 μL of lipofectamine2000 per 1 μg of plasmid. The luminescence 
emitted by the luciferases was measured and the tests were compared with the control cells 
(empty plasmid). The fragments with higher values were submitted to bioinformatic analysis 
on the LASAGNA algorithm to predict transcription factors that could activate EZH2. The 
promoter fragments were then divided into smaller fragments (E3A, E3B, E3/E4) to perform 
a new luciferase assay using the 8305C cell line. Results: Comparing E1-E5 fragments we 
observed that E3 and E4 obtained the highest values on the fold change compared to the 
empty plasmid: 229x for E3 and 111x for E4 on 8305C, 144x for E3 and 130x for E4 on KTC2, 
76x for E3 and 37x for E4 on SW1736, 36x for E3 and 29x for E4 on BCPAP. The ATC cell lines 
exhibited higher values compared to the PTC cell line, which can occur due to the reported 
overexpression of EZH2 in ATC, leading to an increase in the promoter activity of the gene 
in these cell lines. For the new assay E3/E4 showed the highest values on the fold change 
(205x on 8305C). The analysis of the E3/E4 segment on the LASAGNA algorithm predicted 22 
significant transcription factors that may bind to this region, which were later investigated 
over their relation with EZH2 activation. Conclusion: The E3/E4 fragment showed the highest 
luciferase expression, hence it can be classified as the minimum EZH2 promoter that majorly 
controls its transcription in aggressive thyroid cancer. Still, further experiments measuring the 
expression of the transcription factors predicted by the LASAGNA algorithm on the cell lines 
used in the assays are required for a better understanding of EZH2 activation in ATC.

Funding: CNPq and FAPESP
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58 - THE PEPTIDE E12F INHIBITS METASTASIS OF MURINE MELANOMA
1Cesar, M. C. M.;1Souza, V. S.; 3Paschoalin, T.; 1Da Cunha, F. F. M.; 2Soufen, M. A.; 4,5,6Dobroff, A. S.; 
1Arruda, D. C. 1Núcleo Integrado de Biotecnologia, Universidade de Mogi das Cruzes – Mogi das Cruzes, 
SP; ²Faculdade de Medicina da Universidade de Mogi das Cruzes, Universidade de Mogi das Cruzes – Mogi 
das Cruzes, SP; ³Departamento de Biofísica Escola Paulista de Medicina, Universidade Federal de São Paulo 
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Background: Melanoma is the most aggressive and deadliest form of skin cancer accounting 
for over 55,000 deaths/year worldwide. Transcription factor BRN2 is involved with melanoma 
metastasis due to their role in regulating the expression of target genes related with cell 
migration and invasion. Synthetic peptides designed to compete with or block the activity of 
a specific transcription factor are attractive new therapeutic approaches to curb melanoma 
metastasis. BRN2-derived peptide E12F has shown significant antitumor activity by inhibiting 
cell motility and invasion of melanoma cells as well as reducing the formation of lung 
metastasis in animal models. Altogether, our data indicate that E12F is a potential new drug 
candidate for the prevention of melanoma metastasis. Aims: The present work sought to 
determine, in vitro and in vivo, the anti-metastatic activity of the E12F peptide in a syngeneic 
murine melanoma model. Methods: To determine the cell viability of B16F10-Nex2 cells in 
the presence of E12F peptide, the MTT assay was employed. Wound-Healing (scratch) assay 
and the use of transwell inserts coated with matrigel were applied to assess the inhibitory 
function of E12F in migration and invasion, respectively. To investigate the mechanism of E12F 
internalization, a scratch assay in the presence of amiloride, was performed. In vivo studies 
were carried out using C57BL/6 mice intravenously inoculated with B16F10-Nex2 cells where 
the experimental cohort was treated with a 300 µg/day (i.p) for nine days. The lungs were 
harvested and metastatic nodules were manually counted. Additionally, in vivo toxicity studies 
were conducted by treating mice with an excess of 1 mg/day of E12F for 3 consecutive days. 
The use of animals was approved by the UMC Animal Care & Use Committee (CEUA; Protocols 
005/2015 and 003/2018). Statistical analyses were performed using Student’s t-test. Results: 
Cell viability revealed that the E12F peptide was not cytotoxic to B16F10-Nex2 cells. However, 
cells treated with E12F, migrated 59% less compared to untreated controls ((p<0.001). 
Similarly, E12F significantly reduced cell invasion through matrigel by approximately 50% 
when compared to controls (p<0.001). Additionally, treatment with amiloride reduced the 
inhibitory activity of E12F on cell migration, suggesting that internalization of E12F occurs 
via macropinocytosis. Moreover, E12F showed a protective effect in the experimental lung 
metastasis model, reducing the number of metastatic foci by 88% in the treated group 
as compared to the untreated control cohort (p<0.001) without any off-target or tissue 
toxicity-related issues. Conclusion: Our results indicate that upon internalization through 
micropinocytosis, E12F effectively reduces lung nodules and inhibiting cell migration and 
invasion of melanoma. Although encouraging, more studies are required to establish E12F as 
a novel therapy against melanoma. Funding: CAPES & FAPESP.
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59 - THYROID NEOPLASIA INDUCED BY MUTATED-BRAF IN MICE EXPRESS WASF3 
PROTEIN
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Background: Thyroid cancer is the most common malignant tumor of the endocrine system, 
accounting for nearly 3% of new cancer cases worldwide. The papillary thyroid carcinoma 
(PTC) is the most frequent histotype. Despite the favorable prognosis, some PTC tumors 
exhibits aggressive behavior and decreased survival rates, and is associated with the MAPK 
activation by BRAFT1799A mutation, which encodes BRAFV600E. The BRAF oncogene elicits 
a complex intracellular signaling networks that remains to be clarified. In other cancers, 
such as breast and gastric cancer, the WASF3 protein have been associated with migration 
and metastasis; however in the context of thyroid tumorigenesis it was not yet explored. 
Aims: Evaluating the expression of WASF3 protein in an animal model of thyroid cancer 
with BRAFT1799A mutation at different developmental time. Methods: Thyroid tissue was 
obtained from BRAFT1799A transgenic mice (Tg-Braf) and wild type (WT) mice. The Tg-Braf 
develop invasive PTC with high penetrance and short latency (Knauf et al., 2005), providing 
an in vivo model of PTC tumor progression, since it resembles the malignant tumor of 
humans. Histological sections of thyroid were collected (5, 12, 20, 22, 24, 30, 52, 60 weeks, 
n= 3 per group) to observe the tumor development by H.E staining and were submitted 
to immunohistochemical reaction to analyze the WASF-3 expression. The sections were 
incubated with anti-WASF3 antibody (1:50, Thermo Fisher Scientific), and the positivity 
revealed by peroxidase-DAB complex, were analyzed by light microscopy. Results: Both WT 
and Tg-Braf showed positivity for WASF3. WT tissue maintained a weak and cytoplasmatic 
staining in all groups. In turn, Tg-Braf showed increasing staining from 12 weeks, reaching a 
strong positivity from 20 weeks onwards. The WASF3 positive cells were mostly in the regions 
with papillary growth pattern. As the WASF3 expression increasing in a later age groups, a 
granular pattern of positivity and a strong expression in the apical region of the thyrocytes 
were observed. Conclusion: The WASF3 protein was detected in both WT and Tg-Braf mice. 
However, in Tg-Braf, an increase of WASF3 expression was observed along with tumor 
development, suggesting a participation of WASF3 in the progression of thyroid oncogenesis.

Funding: CNPq and FAPESP.

Ethical Committee on Animal studies: CEUA-ICB/USP N° 2023150720
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60 - TNP-470 IMPAIRS CANCER PROGRESSION IN TRAMP MOUSE 
PROSTATE THROUGH ITS NEGATIVE INFLUENCE ON THE PRO-ANGIOGENIC 
MICROENVIRONMENT
Bianca Barbosa Rezende1; Valéria Helena Alves Cagnon1, Fabio Montico1
1Structural and Functional Biology Department, Institute of Biology, University of Campinas (UNICAMP), 
Campinas, Brazil.
Corresponding author: Fabio Montico. Contact information: Bertrand Russell Avenue; Zip Code: 13083-865; 
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Background: Angiogenesis induction is a hallmark in the development and progression of any 
malignant tumor. In prostate, previous studies have shown angiogenesis stimulation in the both 
Transgenic Adenocarcinoma of Mouse Prostate (TRAMP) and elderly mice microenvironments. 
However, while the effects of TNP-470, a direct inhibitor of angiogenesis, are well documented 
in prostate during senescence, having led to decreased expression of angiogenic markers, the 
influence of this therapy in the tumorous TRAMP milieu is less understood.

Aims: The aim herewith was to investigate the effects of TNP-470 in prostate cancer progression 
and on expression of angiogenesis mediators in the TRAMP model.

Methods: Eighteen 12 week-old TRAMP mice were divided into three groups: the TRAMP 12 
Group, which were immediately euthanized; the TRAMP 16 Group, which received subcutaneous 
injections of dimethyl sulfoxide (DMSO); and the TNP Group, which was treated with 15 mg/
Kg of TNP-470 subcutaneously. At the end of the 4-week treatment, mice were euthanized and 
dorsolateral prostate was collected for histopathological analysis, in which epithelial features 
was graded in the following categories: healthy epithelium, low-grade prostatic intraepithelial 
neoplasia (LGPIN), high-grade prostatic intraepithelial neoplasia (HGPIN) and prostate cancer 
(PCa). Prostatic samples were also submitted to immunohistochemical and Western Blotting 
analyses to detect protein expression of different pro-angiogenic factors (VE-Cadherin, VEGFR-2, 
TGF-bR1, TGF-b1 and TGF-b2).

Results: Results showed decreased incidence of healthy prostatic epithelium from 12 to 16 week-
old TRAMP mice, without any difference between the latter and TNP-treated group. On the other 
hand, while the frequency of well-differentiated adenocarcinoma foci increased along TRAMP 
disease progression, antiangiogenic therapy led to a tendency towards reduction in the incidence 
of malignant lesions, as confirmed by the lower PCNA immunolabeling in the TNP Group in 
comparison to the TR16 Group. These findings were paralleled by significant decrease in VE-
Cadherin, VEGFR-2, TGF-bR1 and TGF-b1 protein expression after TNP administration, whereas 
TGF-b2 showed no difference among the groups.

Conclusion: Based on these data, we can conclude that TNP-470 was able to revert the pro-
angiogenic status of TRAMP mice prostate, impairing epithelial cell proliferation and thereby 
delaying disease progression towards more advanced stages. Such findings point to the potential 
use of antiangiogenic agents as adjuvants in prostate cancer prevention and/or therapy.

Ethical approval: Ethics Committee in the Use of Animals (CEUA/UNICAMP – Protocol 5826-1).

Funding support: State of São Paulo Research Foundation (FAPESP).
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61 - TUMOR SUPPRESSOR ACTIVITY OF RASSF9 IN MELANOMA
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The Ras-Association Domain Family (RASSF) is composed of Ras effector proteins that share 
a Ras-association (RA) domain. The family comprises ten members (RASSF1-10) that are 
divided into two groups depending on the location of the RA domain. RASSF9 is a member 
of the N-terminal group and is mostly expressed in the stratified epithelium, where it plays 
an important role in maintaining epidermal homeostasis. RASSF9 has also been identified 
as a gene whose expression is induced upon continuous exposure to UV rays. Moreover, 
it has been described as a tumor suppressor in breast and gastric cancer, promoting the 
G1/S transition and apoptosis. In esophageal squamous tumor, RASSF9 is phosphorylated 
by TAK1, causing inhibition of the RAS/MEK/ERK pathway. Our aim is to evaluate the role 
of RASSF9 in melanoma, which remains obscure. To address this question, we developed a 
RASSF9-deficient Tm1 murine melanoma cell line using the CRISPR/Cas9 system. To evaluate 
the effects of the elimination of RASSF9, we performed invasion and migration transwell 
assays and analyzed the rate of cell proliferation. In addition, we also assessed the resistance 
of those cells to cisplatin, a chemotherapeutic drug used in the clinic. RASSF9 depletion 
resulted in a mild reduction of the proliferative capacity in vitro. In contrast, both resistance to 
apoptosis as well as migratory and invasive abilities were increased in the absence of RASSF9. 
Taken together, our results indicate that RASSF9 may act as a tumor suppressor in melanoma. 
Financial support: Fundação de Amparo à Pesquisa do Estado de São Paulo (FAPESP).
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62 - CHARACTERIZATION OF DIFFERENTIATION PROFILE OF LYMPHOCYTE FROM 
THE MESENTERIC LYMPH NODES OF SPONTANEOUS LEAN TYPE 2 DIABETIC GOTO-
KAKIZAKI RATS
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Adipose tissue actively secretes various pro-inflammatory adipokines in the development of 
obesity, which leads to an increase in precursors of inflammation, enabling the development 
of chronic diseases, including type II diabetes mellitus (DM2). DM2 is the most prevalent 
form of diabetes and is related to genetic and environmental factors, being a pathology 
characterized by excess of glucose, resulting from defects in the action of insulin on it´s 
receptor. The DM2 is accompanied by a chronic inflammation with alterations in the 
functioning of cells of the imune system related to an unbalanced profile of auxiliary T cells 
(Th). The development of obesity has been one of the main causes associated with insulin 
resistance (IR), characterized by imbalance of glucose metabolism. However, there is a high 
number of nonobese patients who have DM2. Goto-Kakizaki (GK) rats are animals with insulin-
independent diabetes mellitus that are non-obese. These rats are an experimental model 
that develops a well-defined picture of IR and DM2. The immunological characteristics of GK 
rats are related to an increased T and B cell ratio when compared to Wistar rats. However, 
it is not well defined the profile of lymphocyte subpopulations in this model of DM2. Thus, 
the objective of this study is to characterize the lymphocyte profile of the mesenteric lymph 
nodes of Goto-Kakizaki rats in comparison to the Wistar animals. Initially, 8 male Wistar and 
GK rats with 16 weeks-old were compared. In the 15th week after birth, the glucose tolerance 
test (GTT) and the insulin tolerance test (ITT) were performed. Lee index was calculated, and 
white adipose tissues (retroperitoneal, epididymal and subcutaneous) were weighed after 
euthanasia. Lymphocytes were isolated from mesenteric lymph nodes and determination 
of Th1, Th2, Th17 and regulatory T lymphocytes (Treg) was performed by flow cytometry. 
Cytokines secreted by lymphocyte stimulated with concanavalin A were evaluated by 
Cytometric Bead Array. In relation to the GTT test we observed a higher area under the curve 
in GK rats. The same was observed in the ITT test. For the Lee index and the weight of white 
adipose tissues, GK rats presented a lower value compared to the animal Wistar. We observed 
an increase in the percentage of Th1 and Th17 cells in GK animals stimulated with PMA + 
IONOMYCIN compared to Wistar. Accordingly, the expression of IL17 and TNF-alpha was 
increased in lymphocyte of GK rats. In addition, GK rat lymphocytes have increased secretion 
to the IL-18 proinflammatory cytokine, an important cytokine for activating other leukocytes. 
These results indicate that 16-week-old GK animals, although not obese, present glucose 
intolerance, as well as an inflammatory lymphocyte profile with increased polarization for Th1 
and Th17 cells. Approval from Ethical Committee: CEUA 010-2020 Financial Support by CAPES, 
FAPESP and CNPq.
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63 - CHIA OIL SUPPLEMENTATION ALTERS THE INSULIN SENSITIVITY, PREVENTS 
THE FAT LIVER ACCUMULATION AND DIFFERENTIALLY INDUCES WHITE ADIPOSE 
TISSUE REMODELING IN LEAN MICE
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The advances in food science have accompanied the global nutritional transition of the 
last decades. In this context, several food constituents have emerged as an adjuvant in 
the therapy of obesity and its comorbidities. However, few studies have investigated the 
impact of these compounds on healthy individuals. Our group had demonstrated that 
dietary supplementation with chia oil (Salvia hispanica L) improves insulin sensitivity in 
skeletal muscle in obese mice and promotes browning of subcutaneous adipose tissue 
(SAT) in Swiss mice during obesity. Here, we investigated the impact of dietary chia oil 
supplementation on insulin sensitivity, adipose tissue remodeling response, and liver fat 
content in lean mice. Male C57/Bl06 mice were divided into C: control diet and CC: control 
diet supplemented with chia oil (1.5% v/v) from 90º until 135º days of age. Body weight and 
composition, glucose and insulin tolerance, and blood levels of insulin were examined. The 
liver fat content and blood levels of glutamic oxaloacetic transaminase (GOT) and glutamic 
pyruvic transaminase (GPT) were analyzed, and the ability of stromal vascular fraction (SVF) 
cells isolated from subcutaneous (SAT) and visceral (VAT) adipose tissues to differentiate into 
new adipocytes was evaluated. In addition, metabolomic and morphofunctional analyses of 
SAT and VAT were conducted. Chia oil supplementation increased fasting and postprandial 
blood glucose, reduced glucose tolerance and insulin blood levels without affecting the body 
weight and composition, and serum levels of GOT and GPT. Lean mice supplemented with 
chia oil presented a significant increase in SAT and VAT mass, accompanied by higher TNF-α 
production, while IL10 levels were increased only in VAT. Besides, chia oil supplementation 
significantly decreased lactate production by VAT. There was a significant increase in the 
proliferative response of SVF cells from both AT compartments of the CC group. Furthermore, 
chia oil supplementation induced adipogenic differentiation of SVF cells isolated from VAT but 
not SAT. The CC mice also presented significantly reduced triacylglycerol liver content than 
controls. Our data demonstrate for the first time that chia oil supplementation in healthy 
mice increases insulin sensitivity, induces the differential remodeling of the subcutaneous 
and visceral adipose tissues, and protects liver fat accumulation. CUEA protocol nº 024 / 2017. 
Financial support: CAPES; CNPq and FAPERJ. Keywords: alpha-linolenic acid, chia oil, metabolic 
health, insulin sensitivity. Contact: Gabrielly Muniz Cassuce gabriellycassuce@hotmail.com Av. 
28 de Setembro, 87 fundos - 5º andar, sala 2 Vila Isabel, Rio de Janeiro, RJ CEP: 20551-030 +55 
21 2868-8298 +55 21 99837-6110.
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Background: Several studies have reported that topical or oral administration of olive oil has beneficial 
effects on cutaneous wound healing. However, the mechanisms by which olive oil affects skin wound 
healing is not completely clear.

Aims: The current study investigated whether short-term and long-term administration of extra virgin 
olive oil (EVOO) could improve cutaneous wound healing.

Methods: Mice were fed with a diet AIN-93M containing 7.5% of EVOO and 2.5% of soybean oil for 1 
week, 1 month, or 3 months. Control animals were fed with diet AIN-93M containing 10% of soybean 
oil. Two 6-mm excisional wounds were created in dorsal skin and were harvested 6 or 14 days after 
injury. Experiments were approved by the Ethical Committee for Animal Use of the UERJ (010/2020). 
Mouse peritoneal macrophages or RAW 264.7 macrophage cell line were also treated with EVOO or 
hydroxytyrosol for 8 or 24 hours.

Results: At 6 days post wounding, no significant difference in body weight gain, epidydimal fat weight, 
and alanine transferase serum levels were observed between EVOO and control after 1 week, 1 month, 
or 3 months of diet. Wound closure and re-epithelialization were delayed in EVOO group after 1 week of 
diet, but they were accelerated in EVOO group compared to control after 1 month of diet. EVOO group 
showed higher levels of lipid peroxidation compared to control after 1 week of diet, but these levels were 
reduced in olive oil group after 3 months of diet. The qRT-PCR analysis demonstrated that mRNA levels 
of pro-inflammatory cytokines (TNF-a and IL-1b) and NOS2 were increased in the EVOO group compared 
to control after 1 week of diet. However, mRNA levels of M2 markers (Arginase 1, CD206, Ym-1, and 
TGF-b1) and growth factors (EGF and KGF) were increased in EVOO group compared to control after 1 
month of diet. Immunofluorescence analysis showed that there were a higher number of F4/80+/NOS2+ 
macrophages (M1 phenotype) in EVOO group after 1 week of diet, while there was a higher number of 
F4/80+/Arginase 1+ macrophages (M2 phenotype) in EVOO group after 1 month of diet. At 14 days post 
wounding, collagen deposition was higher in the EVOO group than control after 1 month of diet. In in vitro

model, the treatment with EVOO or hydroxytyrosol increased the percentage of Arginase 1+/NOS2- 
mouse peritoneal and RAW 264.7 macrophages when compared to control (medium only) after 24 hours.

Conclusions: Short-term administration of EVOO stimulates a pro-inflammatory phenotype in 
macrophages and lipid peroxidation contributing to delayed wound closure. By contrary, long-term 
administration of EVOO promotes an anti-inflammatory phenotype in macrophages and reduces lipid 
peroxidation contributing to faster wound closure.

Ethical approval: Ethical Committee for Animal Use of the UERJ number 010/2020

Funding support: CNPq 306575/2019-1 and FAPERJ E-26/203.192/2017 and SEI-260003/015590/2021. The 
authors declare that they have no conflict of interest.
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65 - EFFECTS OF OMEGA 3 RICH FISH OIL SUPPLEMENTATION ON LYMPHOCYTE 
PROFILE FROM THE MESENTERIC LYMPH NODES OF SPONTANEOUS LEAN TYPE 2 
DIABETIC GOTO-KAKIZAKI RATS
Tiago Bertola Lobato1 , Elvirah Samantha de Sousa Santos1 , Ilana Souza Correa1 , João Carlos de Oliveira 
Borges1 , Vinícius Leonardo Souza Diniz1 , Laureane Nunes Masi1 , Sandro Massao Hirabara1 , Tânia Cristina 
Pithon-Curi1 , Rui Curi1 , Renata Gorjão1 . 1 Interdisciplinary Post-Graduate Program in Health Sciences, 
Cruzeiro do Sul University, Brazil, e-mail: tiagobertola@hotmail.com E-mail:tiagobertola@hotmail.com 
Adress: 868, Galvão Bueno Street – Liberdade, São Paulo – SP. 01506-000, Brazil. Telephone Mobile: + 55 
11 98961-7910. Goto Kakizaki (GK) rats develop a well-defined resistance to insulin (RI) and Type 2 Diabetes 
Mellitus (DM2) without presenting obesity. 

The characterization of the immune response in non-obese diabetic condition is not yet 
elucidated. N-3 fatty acid supplementation may be an important strategy to change immune 
unbalance that occurs in DM2 individuals. The aim of this study is to investigate the effects 
of n-3 fatty acid supplementation on the T lymphocyte polarization process of GK rats. GK 
rats (n=16) were selected and compared to Wistar rats (n=16). Supplementation with n-3 
fatty acids or water (control) started in the first week (4 weeks-old animals) and lasted until 
the end of the experimental protocol (16th week). In the groups supplemented with n-3 
fatty acids (FA), fish oil containing 540 mg/g of EPA and 100 mg/g of DHA was used, at a 
dose of 2 g per kg of body mass, three times a week, administered by gavage (n-3 rats). The 
control group received the same volume of. Glucose (GTT) and insulin (ITT) tolerance tests 
were performed. We evaluated weight gain, Lee index, and weigh of adipose tissues. After 
euthanasia, the lymphocytes were isolated from the mesenteric lymph nodes and the analysis 
of the expression of genes involved with Th1, Th2, Th17 e T regulatory (Treg) lymphocyte 
polarization was performed by RT-PCR. GK rats supplemented with n-3 FA presented lower 
weight gain than GK control rats. GK n-3 rats had a lower Lee index compared to both groups 
of Wistar animals. GK n-3 rats had lower weight of adipose tissues compared to Wistar n-3. 
For GTT, GK n-3 group presented lower area under curve (AUC) than GK control rats. In the 
ITT analysis, both GK groups presented higher AUC in relation to the Wistar control and n-3 
groups. In relation to Th1 gene expression we observed an increase of IFN-γ, T-bet, and IL-2 
gene expression in control GK in relation to Wistar. Interestingly, n-3 FA supplementation 
decreases expression of these genes in GK group, the same was observed for the IL-18. 
For Th2 lymphocyte profile, we observed an increase of GATA-3 expression in n-3 GK group 
compared to the control GK group. IL-10, an anti-inflammatory cytokine secreted by Th2 and 
Treg cells, is increased in GK group supplemented with n-3 in relation to the control GK, and 
Wistar groups. For the Th17 profile, we found an increase in ROR-γ for the GK control group in 
relation to the Wistar, but it wasn´t changed by supplementation. However, expression of IL-
17 and IL-6 was lower in the n-3 GK rats in relation to control GK. For Treg cells, we observed 
higher expression of Foxp3 and IL-35 in GK n-3 group in relation to the GK control rats. Our 
results suggest that supplementation with n-3 FA can decrease the glucose intolerance 
in the GK rats and decrease the Th1 and Th17 polarization by increasing the mainly Treg 
polarization. Approval from Ethical Committee: CEUA 010-2020. Financial Support: FAPESP; 
CNPq and CAPES.
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66 - INHIBITION OF GALECTIN-3 PROTEIN IN THE LIVER IN A MODEL OF 
INFLAMMATION INDUCED BY CISPLATIN IN WISTAR RATS
Diego Dias dos Santos (diego.dias@unesp.br) (1,2*); Nycole Morelli Belote (nycole.morelli@unifesp.br) (2); 
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Background: Oxidative stress is a very common mechanism in the cytotoxicity of cisplatin, 
a widely used antineoplastic agent related to hepatotoxicity. The formation of reactive 
oxygen species (ROS) induced by cisplatin is responsible for lipid peroxidation, depletion of 
sulfhydryl groups, alteration of different signal transduction pathways, among other actions, 
which can cause DNA damage and, consequently, apoptosis of cells. In this context, we 
highlight galectin-3 (Gal-3), a β-galactoside-binding protein that regulates the inflammatory 
response and oxidative stress. We also highlight modified citrus pectin (MCP), an indigestible, 
water-soluble β-galactose-rich complex polysaccharide that acts as an inhibitor of Gal-3. 
Aims: Evaluate the effect of the inhibition of MCP on cisplatin-induced liver toxicity in Wistar 
rats. Methods: The animals were divided into 4 groups (n = 5/ group): SHAM — received 
saline intraperitoneally; CIS — received 10 mg/kg/day of cisplatin via i.p. for 3 days; MCP — 
orogastric gavage with 100 mg/kg/day of MCP for 7 days, followed by i.p. administration of 
saline; MCP+CIS — gavage with MCP for 7 days followed by i.p. administration of cisplatin 
for 3 days. Six hours after the last dose of cisplatin or vehicle, blood and liver were collected 
for several approaches (CEUA nº 5533211220/2021). Results: Cisplatin administration caused 
a significant weight loss in the animals from CIS and MCP+CIS, an effect corroborated by 
a marked reduction in the glycogen storage in hepatocytes compared to their respective 
control groups. Cisplatin also provoked an inflammatory response characterized by a marked 
increase in the influx of leukocytes into the liver and plasma levels of cytokines (IL-1β, IL-6, 
IL-10 and TNF-α) and hepatic toxicity biomarkers (arginase 1, α-glutathione S-transferase, 
glutamic-oxaloacetic transaminase 1, and sorbitol dehydrogenase). Both CIS and MCP+CIS 
groups showed a marked signal transducer and activator of transcription 3 (STAT3) activation 
in the hepatocytes, as well as increased number of apoptotic bodies in the tissue, evidencing 
the effect of cisplatin in liver injury. On the other hand, MCP+CIS group showed no alteration 
in the hepatic ROS levels after cisplatin administration and showed an increase in the catalase 
levels in the liver compared to control group. Conclusion: Inhibition of Gal-3 with MCP did not 
protect the liver against the deleterious effects of cisplatin, indicating that Gal-3 is important 
for tissue, cellular and molecular maintenance of the liver.

Support: CAPES (5533211220/2021) and FAPESP (2020/03565-2).
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67 - LEUKOCYTES’ SPECIFIC PATTERN OF INFLAMMASOME ACTIVATION
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Background: The inflammasome is a multiprotein cytoplasmic complex responsible for the 
release of the pro-inflammatory cytokines IL-1ß and IL-18, and the cleavage of Gasdermin 
D (GSDMD), a pore forming protein which mediates the exit of IL-1ß/IL-18 and eventually a 
inflammatory cell death known as pyroptosis. First described in 2002, inflammasome reaches 
a lot of attention due to its important contribution in monogenic rare syndromes and in 
inflammatory diseases common in the general population. However, most of the knowledge 
about the complex is restricted to monocytes and monocyte-derived macrophages (MDM) or 
dendritic cells (MDDC) and, commonly, to NLRP3-mediated IL-1ß release. Nowadays we know 
that the inflammasome components are expressed in several immune and non-immune cells 
in a cell-specific manner, and that this profile of expression may affect the magnitude and the 
outcome of the complex activation, including what type of substrate the caspase-1 will cleave 
(cytokines, GSDMD, others?). Knowing the pattern of inflammasome activation in different 
cell types may be helpful to better understand its contribution in disease pathogenesis and to 
identify new therapeutic targets.

Aim: To characterize the inflammasome activation and its main outcome in circulating human 
leukocytes.

Methods: Peripheral blood leukocytes were isolated from healthy donors and challenged 
with receptor-specific inflammasome activators. Both IL-1ß/IL-18 release and pyroptosis were 
evaluated in cell cultures in dose-dependent time courses. Immunofluorescence was used to 
evidence the contribution of specific receptors.

Results: In myeloid cells NLRP3, NAIP/NLRC4 and pyrin inflammasome induced IL-1ß, and 
only in MDM and MDDC, IL-18 release. Pyroptosis occurred at longer times. Monocytes and 
neutrophils are quickly activated compared to MDM and MDDC. NLRP1 and AIM2 responses

need LPS priming. B lymphocytes responded to inflammasome activators by releasing a great 
amount of IL-1ß (not IL-18) but at a longer time than monocytes. T cells mainly respond to 
NLRP1 and CARD8 activators activating pyroptosis,

Conclusion: A better comprehension of inflammasome activation patterns in different 
leukocytes allows us to define the exact contribution of each cell type in physiologic and 
pathologic inflammatory response.

Ethical approval: CAAE 52647921.8.0000.5467

Funding support: 2021/05420-4
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68 - MESENCHYMAL STROMAL CELLS OF SUBCUTANEOUS ADIPOSE TISSUE ARE 
PRECONDITIONED BY GENETIC TYPE 2 DIABETES MELLITUS IN LEAN GOTO-KAKIZAKI 
RATS
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Mesenchymal stromal cells (MSCs) are considered to be promising candidates for cell-based 
therapy of several disorders including insulin resistance (IR) and type 2 diabetes mellitus (T2DM),. 
MSCs can be derived from a variety of tissue sources, such as the subcutaneous adipose tissue 
(ATMSCs), a location with advantages as an abundance source for isolation and easy access. 
ATMSCs have influence in the tissue homeostasis, cell renewal and spontaneous repair, by their 
immunomodulatory secretome as well as multilineage differentiation into osteocytes, adipocytes 
and others cell types. IR, chronic hyperglycemia and T2DM has the obesity, genetic factors and/or 
aging as their main causes, and can induce or evolve by ATMSC dysfunctions with consequences 
as increased lipid accumulation with greater adipocyte differentiation and osteoporosis with 
decreased osteocyte differentiation. To identify the effects of T2DM on ATMSCs independent of 
obesity conditions, which in itself could be the cause of the cellular changes, 120 days-old male 
Wistar (WT) rats and genetic T2DM lean GotoKakizaki rats had the fasting blood glucose evaluated 
and the subcutaneous adipose tissue (sAT) collected after euthanasia (n=9 per group). The 
vascular stromal fraction was isolated from sAT by the enzymatic method followed by cell culture 
to isolate the ATMSCs after the third passage. ATMSCs were evaluated on their cell growth curve in 
9 days with trypan blue staining; the proliferative capacity in 14 days by crystal violet staining, and 
cell differentiation stimulated for 21 days in osteocytesspecific medium and stained with Alizarin 
Red and stimulation for 18 days to adipocytes with Oil red O staining. Cell culture results were 
obtained with two to three independent replicates performed with duplicate samples. Animal 
studies were approved by the Committee on Ethics in the Use of Animals (CEUA) of Cruzeiro 
do Sul University (number 024/2017). GK rats presented higher fasted glucose in 85% and less 
body mass in 42% as compared to WT animals. The hyperglycemia observed in GK rats was in 
agreement with less cell growth of ATMSCs after the second day in cell culture. The proliferative 
capacity of GK ATMSCs was also reduced as compared to WT ATMSCs. The differentiation stimulus 
demonstrated an increase in adipocytes differentiation capacity and a reduction in osteocytes 
by GK ATMSCs as compared to WT ATMSCs. Genetic T2DM without obesity in the Goto-Kakizaki 
rat model induced preconditioning in ATMSCs with consequent dysfunction in cell growth, 
proliferation and differentiation into adipocytes and osteocytes. Genetic T2DM without obesity 
induced ATMSCs dysfunction in Goto-Kakizaki rat model and may be directly related to the chronic 
consequences of T2DM and should be a therapeutic focus in the treatment of patients affected by 
the disease. ATMSCs can be a therapeutic focus in the treatment of patients with T2DM avoiding 
chronic consequences such as osteoporosis. Key-words: Insulin Resistance; Hyperglycemia; Cell 
Therapy; Adipocyte; Osteocyte. Funding Support: FAPESP (2019/25892-8; 2021/04299-7), Capes, 
CNPq, Unicsul, Butantan Institute. Areas: Stem Cell Biology; Cell Differentiation; Cell Biology of 
Inflammation ATTACHMENT I. Approval of the Ethics Committee.
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69 - CURCUMIN DERIVATIVES INDUCE CELL CYCLE ARREST AND SENESCENCE IN 
NON-SMALL CELL LUNG CANCER CELLS
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Background: Lung cancer is the leading cause of cancer-related death worldwide, with 
non-small cell lung cancer (NSCLC) representing approximately 85% of all cases. Even with 
improvements in lung cancer therapy over the last years, the mortality rate remains high. 
Thus, it is important to identify new drug prototypes for NSCLC. Curcumin is a natural 
polyphenol with known antitumor activity by acting on different molecular targets leading 
to inhibition of oncogenic pathways; however, its unfavorable pharmacokinetic profile has 
limited its clinical application. In this way, many curcumin derivatives have been designed 
to find new antitumor prototypes with better druggability parameters. Aims: In the present 
study, a series of new curcumin-based derivatives (PQM211-228) were tested on lung 
adenocarcinoma cell line A549. Methods: Cell viability was determined by sulforhodamine 
B. Cell cycle analysis and Annexin V assay was accessed by flow cytometry, and the mitotic 
index was determined from cytological preparations labeling for nuclei and microtubule. 
Senescence-associated b-galactosidase cytochemical detection and clonogenic assay were 
also carried out. Results: All tested substances effectively reduced the viability rate in A549 
cell cultures; however, chlorophenyl-feruloyl-acylhydrazone (PQM-214) and piperonyl-feruloyl-
acylhydrazone (PQM-228) derivatives induced drastic morphological changes. Large and 
flattened cells were frequently observed in A549 cells treated with PQM-214 and PQM-228 for 
48 h. Moreover, these curcumin-derivatives inhibited clonogenic capacity of A549 cells and 
promoted cell cycle arrest at G2/M. The cell cultures were recovered for 96h, and cell density 
was not changed over recovery time. However, the frequencies of apoptotic and senescent 
cells were significantly higher in treated samples compared to control groups. Conclusion: The 
data showed that compounds PQM-214 and PQM-228 are promising antitumor prototypes by 
inducing cell cycle arrest, senescence, and apoptosis in A549 cells.

Keywords: non-small cell lung cancer, curcumin derivatives, cell cycle arrest, senescence.
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70 - EXPRESSION OF CELL CYCLE REGULATORY PROTEINS IN ANOIKIS-RESISTANT 
ENDOTHELIAL CELLS AFTER SYNDECAN-4 GENE SILENCING
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Introduction: Anoikis is a type of regulated cell death that occurs due to lack of cell adhesion 
to the extracellular matrix (ECM). Many tumor cells are resistant to anoikis, facilitating its 
invasion and contributing to tumor metastasis. Previous data from our laboratory showed 
that anoikisresistant endothelial cells show morphological, high proliferation rate, low 
adhesion to fibronectin, laminin and collagen IV, cell cycle dysregulation, accompanied by 
increased expression of syndecan-4 (SDC4). SDC4 is a central mediator in cell adhesion, 
migration and proliferation and can interact directly and indirectly with other ECM molecules 
and with cytoskeletal proteins during cancer progression and metastasis development. Cell 
cycle deregulation is closely associated with cyclins, responsible for driving the progression 
of each step during the cell cycle. Changes in the activities of these proteins can lead to an 
uncontrolled and continuous proliferation. Despite the importance of SDC4 in several cellular 
events, its specific role in cell cycle deregulation in tumor cells is not yet fully elucidated. This 
study will provide new insights into the understanding of cell cycle dysregulation mechanisms 
during cancer progression, helping to develop new anticancer drugs and better targeting the 
treatment of the disease. Objective: To understand the role of SDC4 in cell cycle progression 
in anoikis-resistant endothelial cells after SDC4 gene silencing. Methods: Anoikis-resistant 
endothelial cells (Adh1-EC) transfected with micro RNA interference (miR RNAi) targeted 
against syndecan-4 (miR-Syn-4-1-Adh1-EC and miR-Syn-4-2- Adh1-EC) were studied in 
comparison with parental anoikis-resistant endothelial cells (Adh-EC), wild endothelial cells 
(EC), endothelial cells transfected with EJ-ras oncogene (EJ-ras EC) and transfection negative 
control (miR-Empty-Adh-1-EC) in relation to: expression of cell cycle regulatory proteins. The 
expression was analyzed by Western Blotting and the chemiluminescence was detected by 
the photodocumenter Uvitec Alliance Mini 4M. Results: The protein expression of cyclin A 
showed no significant change between lines, while cyclin B1 expression showed an increase 
in Adh1-EC cells when compared to EC. On the other hand, silenced cells for SDC4 showed a 
decreased in the cyclin B1 expression in relation to Adh1 -EC, presenting a result similar to 
EC cells. Conclusion: As cyclin B1 drives the cell cycle during mitosis, these data corroborate 
recent studies from our laboratory (Onyesi et al., 2020) that showed that syndecan-4 silenced 
cells show a decrease in the rate of proliferation and growth. These and other results lead us 
to believe that syndecan-4 may be a possible therapeutic target for cancer. 

Keywords: Cyclins; cell cycle; syndecan-4; cancer. 
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Background: Breast cancer is the major cause of cancer-related death among women 
worldwide. Approximately 75% of all diagnosed cases are hormone-positive, and may benefit 
from endocrine therapy; however, a considerable percentage of the patients are refractory 
to available drugs or acquire resistance during treatment. In this scenario, it is very important 
to identify new drug prototypes to improve therapeutic proposals, and antiangiogenic drugs 
may contribute to it once VEGFA autocrine signaling can provide apoptosis resistance and 
proliferation in some types of tumors including breast cancer. Aim: Herein, N-acylhydrazone 
derivates were obtained from AAL-993, a potent VEGFR2 inhibitor, and their effects were 
evaluated on MCF-7 cells. Methods: Cell viability was assessed by sulforhodamine B assay; cell 
cycle progression and annexin V assay were performed by flow cytometry; mitotic index was 
determined from cytological preparations labeling for DNA and microtubule; and expression 
profiles of critical regulators of the cell cycle were assessed through RT-qPCR and Western 
blotting. Results: The N′‐(4‐Chlorobenzylidene)‐2‐[(3‐hydroxy‐4‐methoxybenzyl)amino]‐
benzohydrazide derivative (LASSBio-2029) had a highlighted cytotoxic effect on MCF-7 cells 
when compared to the other compounds. This substance inhibited cell cycle progression and 
induced apoptosis in MCF-7 cells. There was significant increase in G2/M population, while 
the G1- and S-populations were reduced in treated cultures compared to control groups. The 
Lassbio-2029 reduced cyclin B expression at both mRNA and protein levels in MCF-7 cells. 
Moreover, CDK1, AURKA (Aurora-A), AURKB (Aurora B), and PLK1 were downregulated, while 
p21 was upregulated by the treatment. The p-histone H3 (Serine 10) expression was higher in 
samples treated with Lassbio-2029 compared to control groups. The frequency of positive cells 
for annexin-V was higher in treated samples, and pro-apoptotic activity of Lassbio-2029 was 
associated with its ability to promote Bcl-2 downregulation. Conclusion: Lassbio-2029 efficiently 
modulates the expression of critical regulators at G2/M transition and mitosis onset leading to 
cell cycle arrest and apoptosis in MCF-7 cells. Further investigations will be performed to explore 
whether the effects of Lassbio-2029 on MCF-7 are associated with VEGFA autocrine signaling.

Keywords: Acylhydrazone derivatives, MCF-7, cell cycle arrest, Aurora A/B kinases
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Introduction: Breast cancer is the neoplasm that most affects women worldwide. 
It is a complex disease of high clinical, morphological and biological heterogeneity 
[1]. The HCC-1954 cell is representative of the breast cancer subtype that presents 
the human epidermal growth factor type 2 (HER2) protein, and does not express 
estrogen and progesterone hormone receptors [2]. They are very aggressive tumor 
cells in relation to cell migration because they spread faster than other types of 
breast cancer, corresponding to 20% of cases [3]. Targeted therapy may be a suitable 
option for the treatment of this subtype of cancer, as it includes several drugs that 
aim to decrease the expression of the HER2 protein [2]. Therefore, the search for new 
therapeutic agents for this strain is extremely relevant, since the major problem is 
the side effects caused by the treatments used in the long term and the non-specific 
action of chemotherapeutics that do not only affect tumor cells [2], and within this 
context, the compound B32 derived from the β-carboline-α-aminophosphonate, has 
been highlighted for having antitumor activity [5,6] Aim: The objective of this work 
was to evaluate the in vitro cytotoxic activity of the compound ((4- Fluorophenyl)-{2-
[(1-phenyl-9H-b-carboline-3-carbonyl)-amino]-ethylamino}-ethyl) dibutyl phosphonate 
(B32) in HCC-1954 cells, evaluating cellular cytotoxicity, reactive species of oxygen 
(ROS), intracellular ATP levels and lipid peroxidation levels. Methods: 2.5x105 cells/
mL were plated and treated with compound o B32 (2-100 μM) for 48 h. Cell viability 
was determined by colorimetric MTT assay and the inhibitory concentration for 50% 
of the cells (IC50) was determined by non-linear regression. For subsequent tests, the 
IC50 and twice the IC50 of the compound were used. The assessment of intracellular 
ATP levels was performed using the Cell-Titer-Glo marker in which luminescence 
was selected. ROS production was verified by labeling with H2DCFDA, in addition we 
evaluated lipid peroxidation and mitochondrial membrane potential by DPPP and 
TMRE indicators respectively, and fluorescence was quantified in spectrofluorimeter. 
Results: The IC50 reduction value of substance B32 for HCC-1954 cell (35.2 µM), 
there was a reduction in intracellular ATP levels, and significant in the mitochondrial 
membrane potential, increase in ROS production and lipid peroxidation. Conclusion: 
Compound B32 demonstrated cytotoxic potential for HCC-1954 cells, in addition to 
increasing the production of ROS and lipid peroxidation, which consequently led to a 
decrease in intracellular ATP levels and all these changes could suggest that the cells 
are being directed to a process of death.
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Introduction: Breast cancer is the neoplasm that most affects women worldwide, being 
considered the first cause of cancer death in the female population in Brazil, with 
approximately 18,068 deaths in 2019 [1]. It is a complex disease that has high clinical 
morphological and biological heterogeneity [2]. The lineage of the MCF-7 subtype is a 
lineage of breast cancer that has estrogen and progesterone hormone receptors and does 
not have the human epidermal growth factor type 2 [3]. This subtype affects about 70% of 
women worldwide and is widely used in research to search for new therapies against breast 
cancer [1]. Finding new therapeutic agents for this strain is extremely relevant, since existing 
therapies have several adverse effects as they do not affect only tumor cells, in this context 
the compound B32 derived from β-carboline-α-aminophosphonate, already described in the 
literature by having antitumor activity [4,5] was evaluated, since the mechanism of action of 
this compound still remains unclear for breast cancer. Aim: To study the in vitro cytotoxic 
activity of the compound ((4-Fluorophenyl)-{2-[(1-phenyl-9H-b-carboline-3-carbonyl)-amino]-
ethylamino}-ethyl) dibutyl phosphonate (B32) in MCF-7 cells, evaluating mechanisms of cell 
viability, oxidative stress, intracellular ATP levels, as well as mitochondrial membrane potential 
and cell morphology. Methods: Cells were plated (2.5x10 5 cells / mL) and treated with 
compound B32 (2, 20, 50 and 100 μM) for 48 h. Cell viability was determined by colorimetric 
MTT assay and the inhibitory concentration for 50% of the cells (IC50) was determined by 
non-linear regression. For subsequent tests, the IC50 and twice the IC50 of compound B32 
were used. Morphology evaluation was performed under an phase contrast microscope after 
48 h of treatment. And the assessment of intracellular ATP levels was performed by the Cell-
Titer-Glo marker evaluating the luminescence intensity, and the production of reactive oxygen 
species (ROS) was verified by labeling with H2DCFDA and the potential of Mitochondrial 
membrane was evaluated by the TMRE marker, and both analyzed for fluorescence intensity. 
Results: The IC50 value of compound B32 was determined at 48 h for MCF-7 cell (32.33 µM), 
there were changes in morphology and decrease in intracellular ATP levels in cells, in addition 
to a significant reduction in membrane potential mitochondria and increased ROS production, 
which is associated with cell damage. Conclusion: The compound demonstrated cytotoxic 
potential for MCF-7 cells, showing that the imbalance in ROS levels generates damage to the 
mitochondrial

membrane causing cell dysfunctions that may be related to low levels of intracellular ATP, 
suggesting that they are being forwarded to a cell death process
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Introduction: Cervical cancer is the fourth most common cancer among women worldwide (1) and 
the main risk factor for the development of this cancer is the infection by the Human Papilloma 
Virus (HPV). The forms of prevention are the Pap smear, the use of condoms and vaccination, 
however the vaccine is not efficient against established infection and does not protect against 
all types of HPV. Moreover, less developed countries lack access to these preventive measures, 
evidencing the need to search new forms of treatment of this cancer. Data in the literature has 
already shown that isatin heterocycle derivatives has antiproliferative activity against some tumor 
cell lines (2). In addition, studies have also shown that class of compounds containing thiazole 
thiosemicarbazides exhibited diverse biological activities, including antitumor activity (2). In this 
context, the use of compounds that contain these groups in their structure is promising to obtain 
possible new antitumor drugs. Previous studies showed that the isatin-derived thiosemicarbazone 
that has a thiazole group, (Z)-2-(2-oxoindolin-3-ylidene)-N-phenylhydrazinecarbothioamide 
(PA4) showed cytotoxicity in HeLa cells (cervical cancer cell immortalized by HPV 18) with an 
inhibitory concentration for 50% of the cells (IC50) of 12.31 μM after 24 h of treatment and it 
was also selectively less toxic to non-tumorogenic cells HaCaT, making a further investigation of 
the effect of PA4 on HeLa cells justifiable. Aim: To evaluate the possible mechanism of action of 
PA4 in HeLa cells. Methodology: Cells were plated (2.5x105 cells/mL) and treated with PA4 in the 
concentrations of the IC50 (12.3 μM) and twice the IC50 (24.6 μM) for 24 h and the assessment of 
intracellular ATP levels was performed by the Cell-Titer-Glo assay. Further, to evaluate the levels 
of lipid peroxidation we used the DPPP fluorescent dye and to investigate the cell membrane 
integrity, propide iodide (IP) was used. All experiments were analyzed in a fluorimeter (VICTOR 
X3, PerkinElmer) to quantify fluorescence, and in order to confirm the labeling with IP, cell images 
were obtained in a fluorescence microscope. Results: We observed a significant reduction in 
intracellular ATP levels, an increase in lipid peroxidation and loss of cell membrane integrity was 
evidenciated by two different techniques. Conclusion: The cytotoxic potential of the compound 
PA4 may have influenced in the decrease of intracellular ATP levels, leading to an increase in lipid 
peroxidation and a decrease in the cell membrane integrity, causing damages in the cells, which 
suggests that they are being forwarded to a process of cell death.
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OSTEOGENESIS
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BACKGROUND: Chalcones are a group of phenolic compounds with numerous biological activities 
and potential for the treatment of various diseases. Clinical and preclinical studies have demonstrated 
the effectiveness of natural and synthetic chalconic derivatives in the treatment of inflammatory 
diseases such as cancer and rheumatoid arthritis, and in osteolytic diseases such as osteoporosis 
and bone tumors. Chalcones can modulate inflammation and bone turnover through different 
mechanisms, including inhibition of cytokine production, regulation of intracellular signaling 
pathways, and modulation of transcription factor activity. Corroborating evidence indicating the 
antiosteolytic properties of chalcones, our research group recently demonstrated that chalcone T4, 
a novel synthetic chalcone derivative, inhibited inflammatory bone loss in an experimental model 
of periodontitis in rats. Despite promising data demonstrating the potential of the compound 
to modulate bone resorption, information on the molecular mechanisms involved in the action 
of chalcone T4 on osteoclast differentiation and activity has not been investigated. Considering 
that the understanding of the biological mechanisms of a compound can not only increase its 
pharmacological safety, but also indicate its use for different diseases that involve the modulation of 
common biological targets.

AIM: The present study evaluated the effects of chalcone on osteoclastogenesis, and the mechanisms 
underlying molecules. The differentiation and activity of pre-osteoclastic cells (RAW 264.7) was 
stimulated by RANKL, and the cells treated with different concentrations of chalcone T4, at different 
times during the differentiation process. The effects of the compound on osteoclast differentiation 
and activity were evaluated by staining the actin ring and resorption pit formation assay, respectively. 
The expression of gene markers related to osteoclastogenesis (Nfatc1, Oscar, Trap, Mmp-9 and 
Cathepsin k),) was evaluated by RT-qPCR, and the activation status of the pathways (MAPK, AKT and 
NF-kB) by western blot. The potential of the compound on osteogenic differentiation was investigated 
using pre-osteoblastic cells (MC3T3-E1), through the formation of mineralization nodules (alizarin red) 
and proliferation.

RESULTS: The results showed that chalcone T4 reduced RANKL-induced osteoclast differentiation 
and activity, suppressed Oscar, Trap and Mmp-9 expression, and reduced ERK and AKT activation 
in a dose-dependent manner. In later periods (21 days) high concentrations of chalcone were able 
to increase cell proliferation (MC3T3-E1). The formation of mineralized matrix was also markedly 
stimulated by the compound.

CONCLUSION: These results allow to conclude that chalcone T4 can reduce osteoclastogenesis 
through effects mediated by the modulation of intracellular signaling pathways, indicating the 
potential of the compound in the treatment of osteolytic diseases.
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BACKGROUND: Obesity is a worldwide disease characterized by an increase in adipose tissue 
(AT) accumulation, which leads to harmful consequences to health. In obese subjects, imune 
cells in the adipose tissue (AT) shift towards a pro-inflammatory phenotype contributing 
to AT inflammation. Inflammatory mediators released systemically by obese AT, can affect 
functionality of other tissues, including bones. The constant renewing of bones relays on 
the osteoblasts, bone forming cells and the osteoclasts, resorption cells. A balanced activity 
between these cells is crucial for healthy bone remodeling (BR). Thus, the imbalance between 
bone resorption and formation leads to bone loss. Data on the effects of obesity on BR are 
still conflicting, showing overweight as an osteoprotective factor, while the pro-inflammatory 
molecules from obese AT inhibiting osteoblasts and stimulating osteoclasts. AIMS: In this 
study, we investigated the effect of conditioned medium obtained from subcutaneous AT 
(SAT) depots from obese and eutrophic subjects on osteoblast differentiation and activity. 
METHODS: SAT samples were collected from obese or eutrophic patients undergoing 
bariatric or plastic surgery (CAAE 36880914.0.0000.5259). SAT was cut into small fragments 
and incubated for 24 hours in culture medium to obtain the CM. The osteoblast lineage 
SAOS-2 was incubated with 20% (v/v) of eutrophic AT-CM (ECM) or obese AT-CM (OCM). 
Cell proliferation evaluated by MTT assay, after 48 hours treatment; Extracellular matrix 
calcification cells analyzed using Alizarin Red staining, after 10 days treatment of cells with 
ECM or OCM, in the presence of osteogenic differentiation medium; The expression of 
osteogenic markers and activation of the Wnt/B-Catenin pathway, accessed by western 
blott, in cells treated with the CMs for 7 days and for 5 hours, respectively; Cell morphology 
evaluated by light microscopy after 3 days of treatment. RESULTS: OCM induced an increase 
in cell proliferation and triggered spindle-shaped morphology in osteoblasts, while control 
cells remained with cuboid morphology. Alizarin staining showed that both ECM and OCM 
induced a reduction in calcification, but the inhibition was more potent in OCM. OCM reduced 
the expression of collagen I and alkaline phosphatase in treated cells. OCM and ECM did not 
change expression in nuclear B-catenin. CONCLUSION: Soluble factors released by obese 
AT induce a regression of mature osteoblast phenotype toward an osteoprogenitor-like 
phenotype. Funding Support: FAPERJ, CAPES and CNPQ.
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77 - DUSP3 KNOCKDOWN IN ACUTE MYELOID LEUKEMIA CELLS EVOKES DIFFERENT 
RESPONSES TO GENOTOXIC STRESS ACCORDING TO THE DIFFERENTIATION 
DEGREE
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DUSP3, a dual-specificity tyrosine phosphatase, has been extensively implicated in cell 
proliferation and maintenance of genomic stability. Our group previously reported the 
physical interaction between DUSP3 and nucleophosmin (NPM) proteins and, more recently, 
the NPM dephosphorylation, translocation from nucleolus to nucleus, and a precise 
regulation of DUSP3-NPM-p53 axis. NPM is responsible for the indirect regulation of p53 
activity and both proteins harboring mutations are linked to diverse types of leukemias. 
Within this scenario, this work evaluated proliferation and DNA damage in HL-60 and THP-
1 cells,which are p53 null lineages with high expression of NPM, under DUSP3 knockdown 
(KD) and treatment with gamma radiation(IR) or doxorubicin (Dox). The cell proliferation was 
monitored by growth curves and viability by MTT assay, whilst the DNA damage/repair was 
quantified by alkaline comet assay and phospho-H2AX levels. We observed that cell surfaces 
markers (CD14 and CD11b) involved in cell differentiation were modulated after DUSP3 
KD and, after exposure to phorbol-myristate acid (PMA) to differentiation in macrophage, 
there was an increase in CD206 marker predictive of a M2-like macrophage. In HL-60 the 
results demonstrated that the DUSP3 KD is responsible for a decrease in cell proliferation 
and viability after Dox treatment, but not after IR. By contrast, the DUSP3 KDin THP-1 cells, 
presented greater resistance to IR treatment and no changes in proliferation and viability 
after Dox.From alkaline comet assays we observed a maintenance of high levels of DNA 
damage in both strains under DUSP3 KDas treated with Dox. The DUSP3 KD in HL-60 was 
responsible for an increase in DNA damage after IR exposure, while in THP-1 the DUSP3 
KD decreased the damage. Another interesting observationwas that in DUSP3 KD cells 
(differentiated in macrophage or not) there was not a significant NPM translocation from the 
nucleolus to nucleus when treated with Dox in contrast to the IRexposure. In sum, our results 
provide evidence that DUSP3 is an essential regulator of DNA damage and proliferation 
and that its knockdown sensitizes HL-60 cells to Dox treatment, in a dose dependent 
manner, but not to IR, while the DUSP3 KD in THP-1 confer resistance to IR, without change 
the proliferation and viability response to Dox. These differences could be correlated with 
the degree of differentiation of the lineages, and consequently to their proliferation and 
capacity to response to oxidative stress often causedby IR radiation treatment.These cellular 
responses are still under investigation and a deeper understanding of the mechanisms 
involved in the sensitization or resistance of DUSP3 KD to doxorubicin and gamma radiation 
may contribute to the use of more effective and specific combination therapies, and with less 
side effects.

Keywords: Leukemia, DUSP3, NPM, DNA demage, Proliferation.
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Background: Insulin-dependent type 1 diabetes mellitus (DM1) is characterized by 
autoimmune destruction of the insulin-producing pancreatic β-cells, leading to high blood 
sugar levels (glycemia), since this hormone regulates carbohydrate metabolism. DM1 
treatment is based mainly on insulin administration, that does not always prevent the 
deleterious effects of hyperglycemia (kidney, eye, neuronal and cardiovascular injuries). 
Pancreatic islet transplantation, which was introduced in Brazil by our research group, is 
a promising therapeutic alternative for DM1, although it is limited by the low availability 
of organ donors and the requirement for immunosuppressive treatment to avoid graft 
rejection. To address the problem of low pancreas availability for pancreatic islets 
production, we proposed the generation of insulin producing cells (IPCs) by differentiation 
of murine embryonic stem cells (mESCs). Aims: To optimize mESCs differentiation into 
IPCs by supplementation with recombinant human peptide growth/differentiation factors 
produced in our laboratory (rhPDGF-BB, rhBMP7, rhRSPO1). Methods: The process of mESCs 
differentiation into IPCs followed a protocol previously established by our group, named 
Basic protocol (BP), consisting, of three stages, namely: formation of Embryoid Bodies 
(EBs), definitive endoderm (DE) and IPCs. To analyze the influence of rhPDGF-BB (10ng/mL), 
rhBMP7 (10ng/mL) and rhSRPO1 (3ng/mL), eight experimental groups were adopted: 1) BP; 
2) BP+PDGF-BB; 3) BP+BMP7; 4) BP+RSPO1; 5) BP+PDGF-BB+BMP7; 6) BP+PDGF-BB+RSPO1; 
7) BP+BMP7+RSPO1; 8) BP+PDGF-BB+ BMP7+RSPO1. Samples were taken at different 
time periods to evaluate EBs morphology and viability, insulin storage and secretion and 
gene expression. Results: We observed that homogeneous, compact and viable EBs, with 
well-defined contours were formed. In all experimental groups, neuronal precursors were 
formed, however, the groups supplemented with BMP7 showed a lower percentage of these 
neuronal cells but, on the other hand, presented adipocyte precursor cells formation. Cells 
with intracellular insulin content which were responsive to glucose stimulation were obtained 
in all experimental groups. Conclusions: The IPCs obtained by combination of the different 
peptide growth factors are functional, but we have not observed statistically significant 
differences in glucose secretion levels and expression of pancreatic organogenesis markers 
when the different experimental groups were compared to the Basic protocol. Thus, further 
experiments are required to better understand the influence of peptide growth factors in 
β-cells differentiation process. Funding support: BNDES, CAPES, CNPq, FAPESP, FINEP, MCTI, 
MS-DECIT.
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Background: During the development and differentiation of the adrenal gland, the fetal 
zone (FZ) undergoes a process of regression and differentiation, giving rise to the definitive 
zone (zD) of the adrenal cortex. In humans, zD gives rise to zone glomerulosa (ZG) and zone 
fasciculata (ZF) between 2-4 years of age, while differentiation of the zona reticulata (ZR) 
occurs between 6-9 years of age. In mice, the fetal zone is called the X zone (zX), which in 
males regresses during puberty (21-30 days of life) and in females after the first pregnancy. 
Results of our group showed zX retention in adult males and postpartum females in SF-1/
SOCS3 KO knockout (KO) mice. We hypothesize that the JAK/STAT/SOCS3 pathway may 
play a role in adrenal gland differentiation. Aims: Our objective was first the morphological, 
functional, and genetic characterization of the adrenal of male and female SF-1/SOCS3 KO 
mice, at different stages of development, and then to analyze the importance of the JAK/
STAT/SOCS3 pathway in the differentiation of the adrenal cortex. Methods: We characterized 
morphological and molecular aspects of male SF1/SOCS3 KO mice at 3, 8, 15, and 30 weeks of 
age, and virgin females through Hematoxylin and Eosin (H&E) staining, immunofluorescence, 
immunoblotting, and RT-PCR. Results: We confirmed the knockout of the SOCS3 gene by 
extracting DNA from recombinant Cre tissues, exclusively from SF-1 positive cells such as 
adrenal and testicles. Morphological analysis by H&E of the adrenal gland of KO males and 
virgin females at 3, 8, 15 and 30 weeks of age showed zX retention regardless of the age 
analyzed. The zX cells were immunolocalized through the expression of the CYP17A1 enzyme, 
a zX marker, and confirmed by immunoblotting. By using RT-PCR, different molecular markers 
of zX such as FAdE, Pik3c2g, and 20αHSD genes were detected in six male KO mice at 3, 8, and 
15 weeks of age, but not in control mice. To evaluate the functional aspect of KO mice, we 
analyzed the presence of lipid droplets in the adrenal cortex in 30-week-old male SF-1/SOCS3 
KO mice. We observed a lipid droplets reduction in SOCS3 mice compared to the control, 
suggesting a decrease in adrenal cortex function in SOCS3 KO mice. The zX was detected 
by the presence of the enzyme CYP17A1 in virgin and postpartum female mice at age of 8, 
15, and 30 weeks. Primary adrenal cultures from male KO and control mice of 8-week-old 
were treated with Interleukin-6 (25ng/ml), which stimulates the JAK/STAT/SOCS3 pathway. 
We observed an increase in P-STAT3 expression in cell cultures of KO mice compared to 
control, suggesting that the JAK/STAT/SOCS3 pathway was more active due to the absence 
of the SOCS3, an inhibitor of the JAK/STAT pathway. Conclusion: In summary, we confirm zX 
retention in the adrenal cortex of SF-1/SOCS3 KO mice, regardless of age analyzed, suggesting 
the involvement of the JAK/STAT/SOCS3 pathway in adrenal cortex differentiation, whose 
mechanism still needs to be identified. Ethical Approval: CEUA 4482040918; Financial support: 
FAPESP, CNPq, CAPES.
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80 - ACTIVATED P38 MAPK REGULATES CRIPTO-1 EXPRESSION IN HUMAN 
EMBRYONAL CARCINOMA CELLS
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Maria Cristina Rangel

BACKGROUND: Cripto-1 (CR-1) is a cell-membrane protein overexpressed in different types 
of human carcinomas. We have previously shown that TGFb1 and Activins can enhance CR-1 
expression while BMP2 and BMP4 inhibit CR-1 expression in NTERA2 embryonal carcinoma cells 
and in LS174T colon cancer cells. Nevertheless, there is still a very incomplete picture as to the 
nature of the factors that might be involved in regulating CR-1 expression under different conditions. 
Previous studies have demonstrated that activation of p38 mitogen-activated protein kinase (MAPK) 
regulate the expression of Nodal, a CR-1 ligand, during early embryogenesis and is necessary for 
the specification of mouse cardiomyocytes from embryonic stem cells, which depends on Nodal 
signaling pathway involving CR-1.

AIM: Evaluate whether the activation of p38MAPK is involved in the regulation of CR-1 expression in 
human embryonal carcinoma cells.

METHODS: Human embryonal carcinoma cells NTERA2 and NCCIT were treated with different 
concentrations of p38MAPK inhibitors for 48h. Western blot (WB) analysis was used to measure CR-1 
protein expression after treatment. NTERA2 cells were transiently transfected with control siRNA 
or p38MAPK siRNAs and lysed after 48h for WB analysis of p38MAPK and CR-1 expression. NTERA2 
cells were treated with 10mM of PD169316 p38MAPK inhibitor for 48h and qRT-PCR was performed 
to verify potential changes in the genes Cripto-1, Nodal, Oct3/4, Sox2, Nanog, E-cadherin, BMP2, 
Gata4, AFP, Nestin and NeuroD, using GAPDH to normalize qRT-PCR results. NMuMG normal mouse 
mammary epithelial cells were serum starved for 24h and then stimulated with CR-1 recombinant 
protein at different time points. Cells were lysed and analyzed by WB using an anti-phospho 
p38MAPK rabbit monoclonal antibody. To ensure equal loading, the membrane was stripped and 
reprobed with a total p38 rabbit monoclonal antibody. NMuMG cells also were seeded in 96 well-
plates and serum starved for 24h before the treatment with p38MAPK or ALK4 inhibitors for 1h. 
Then, they were stimulated with CR-1 and Nodal recombinant proteins, or Asinomycin (p38MAPK 
activator). FACETM phosphor-p38MAPK detection kit was used to measure p38MAPK activation.

RESULTS: In this study we demonstrate that inhibition of p38MAPK in NTERA2 and NCCIT cells using 
PD169316 leads to a decrease in the protein levels of CR-1. Also, p38MAPK knockdown in NTERA2 
cells exhibited lower CR-1 protein levels when compared to control. Notably, qRT-PCR analysis of 
NTERA2 cells treated with PD169316 showed a downregulation of the stemness gene markers 
Cripto-1, Oct3/4, Sox-2 and Nanog, while it was observed an upregulation of the differentiation 
markers GATA4, BMP2 and AFP. Furthermore, treatment of NMuMG normal mouse mammary 
epithelial cells with recombinant CR-1, led to an increase in p38MAPK phosphorylation, indicating a 
codependency between both proteins. Interestingly, CR-1 activation of p38MAPK was enhanced by 
Nodal and was partially dependent on ALK4 activity.

CONCLUSION: Our results show a direct correlation between activated p38MAPK and CR-1 protein 
expression in embryonal carcinoma cells, where p38MAPK seems to regulate the cancer stem 
cells population. Also, the results reveal a codependency between CR-1 signaling and p38MAPK 
phosphorylation in normal mammary epithelial cells, suggesting a positive feedback loop between 
both proteins, opening up a topic for further investigation of this relationship in the breast cancer 
stem cells field.
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81 - COMPARATIVE LABEL-FREE PROTEOMICS OF SMALL EXTRACELLULAR VESICLES 
FROM HYPOXIC AND NORMOXIC BREAST CANCER CELLS
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Background: Extracellular vesicles (EV) are nano-sized particles secreted by cells for 
communication purposes. In breast cancer (BC), especially in stress conditions such as hypoxia, 
EV secretion is favored and promotes pro-tumoral response and adaptation. Small EVs (SEV) 
from triple-negative breast cancer (TNBC), the most aggressive BC subtype, aid in pre-metastatic 
niche establishment and metastasis, as previously described. However, little information is 
available on the functional distinctions of TNBC-derived SEV from different oxygen settings.

Aim: To compare the proteomic profile of TNBC-derived SEV in normoxia (20% O2) and hypoxia 
(1% O2).

Methods: SEV were separated by differential ultracentrifugation and characterized by 
nanoparticle tracking analysis, transmission electron microscopy (TEM), western blotting and 
protein quantification. SEV proteins were extracted, digested and submitted to LC-MS on an 
NanoElute system coupled with nano-electrospray ionization in a hybrid TIMS-quadrupole TOF 
mass spectrometer. MS scans were cross-referenced with UniProt human proteome database. 
Data was processed and analyzed on MetaboAnalyst. Enrichment analysis was performed on 
Reactome and STRING databases.

Results: EV isolation conditions were comparable in both oxygenation conditions. Higher 
concentrations of protein and particles were detected on hypoxic SEV (SEVh) but both groups 
were enriched in SEV biomarkers. By TEM, SEV had typical morphology, adequate abundance, 
and sizes according to their category. Comparative label-free proteomic analysis identified 
2390 proteins, with 2347 in SEVh and 1278 in normoxia (SEVn). SEVh contained 1112 unique 
proteins while SEVn displayed 43. Univariate analysis found 552 statistically relevant proteins 
(p<0.05). Enriched pathways in SEVh are related to vesicle-mediated transport, RNA metabolism, 
DNA replication and cell cycle. The most upregulated proteins in SEVh are ISG15, an ubiquitin-
like protein linked to integrin-mediated cell invasion; mTOR and RPTOR, critical for controlling 
cancer metabolism; and structural proteins such as microtubule-associated proteins 1B, 4 and 
RB. Two abundant protein families in SEVh are SMADs, related to TGF-β pathway activation, and 
RGDPs, predicted to act on nuclear pore and aid GTPase activity.

Conclusion: Our findings suggest that SEVh protein enrichment may contribute to cancer 
signaling, possibly aiding tumor progression and metastatic behaviors.

Information on ethical approval and funding support: The authors declare no competing 
interest. We thank the Proteomic Multi-user Laboratory (ESALQ/USP) for facility use and initial 
data processing. Funding support from FAPESP (2021/01983-4; 2019/05149-9), CAPES and CNPq

Keywords: Extracellular Vesicles; Hypoxia; Proteomic; Breast Cancer.
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82 - DICHLORVOS PESTICIDE INDUCES CYTOPROTECTIVE KEAP-1/NRF2 PATHWAY 
ANTIOXIDANT RESPONSE IN RAT PROSTATE
Authors: ¹Eleonora Malavolta Pizzo; ¹,²Marcela Rodrigues de Camargo; ¹,³Cristiane Figueiredo Pinho; ¹,4Sergio 
Pereira.
Affiliations, contact: ¹São Paulo State University - UNESP, (16) 98209-4426; (14) 3103-6000, Av. Eng. Luís 
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unesp.br.

Background: Prostate cancer is the second most cancer-causing malignancy among men 
worldwide, and pesticides are one of the main factors, acting as endocrine disruptors. Widely 
used, the organophosphate pesticide Dichlorvos (DDVP) is shown as an endocrine disruptor 
and is possibly involved in these mechanisms. Prostate neoplastic development link changes 
in hormone-maintained homeostasis. The alteration of the endocrine homeostasis of the 
prostate may be associated with the production of antioxidant defense mediated by the 
Keap1/Nrf2 pathway. This antioxidant response is due to the large production of reactive 
oxygen species (ROS) in the oxidation process caused by DDVP. Aims: This study aimed to 
evaluate the expression of the transcription factor Nrf2 (nuclear factor erythroid 2 - related 
factor 2) of Dichlorvos (DDVP) exposure, in the ventral prostate of rats submitted or not to 
carcinogenic chemical induction by N-Methyl-N-Nitrosourea (MNU). Methods: 20 Fischer 344 
rat lineage were separated into four experimental groups: Sham, DDVP, MNU, MNU + DDVP. 
Immunohistochemical analysis was performed on the rat ventral prostate tissue. Results: The 
immunohistochemical staining for Nrf2 was positive on the DDVP diet group’s epithelium, 
both in nuclear and apical cytoplasmic areas. Compared to the Sham group, there was an 
increase in the hyperplasia of the prostate epithelium in the MNU and MNU + DDVP groups. 
Conclusion: The morphological changes in the prostate epithelium, such as hyperplasia, 
demonstrate that the carcinogenic MNU induction agrees with the literature for cancer 
development. The immunohistochemical staining in rats exposed to DDVP suggests that the 
pesticide activates the translocation of the transcription factor Nrf2 to the nucleus, acting as 
an endocrine disruptor and stimulating the cytoprotective antioxidant response in the ventral 
prostate of the rats. Approved by Ethical Committee: 741/2018-CEUA/FC-UNESP/Bauru. 
Funding Support: FAPESP: 2019/20679-4. 
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83 - DIMETHYL FUMARATE REDUCES INFLAMMATION AND OXIDATIVE STRESS IN 
INDUCED-PERIODONTITIS MODEL IN RATS
*Vitória Bonan Costa (1), Mariely Araujo de Godoi (1), Angelo Constantino Camilli (1), Morgana Rodrigues 
Guimarães Stabili (1)
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Background: Oxidative stress, defined as the imbalance between the production of reactive 
oxygen species (ROS) and antioxidant mechanisms, has been correlated with the pathogenesis of 
a number of inflammatory diseases, including periodontal disease. The exaggerated production 
of ROS can increase the oxidative damage of proteins in the periodontium and contribute to 
tissue destruction. The production of antioxidant enzymes, necessary to counterbalance the 
harmful effects of oxidative stress, is in part regulated by the Nrf2 (nuclear factor-erythroid 2 
related factor 2) signaling pathway. Nrf2 can inhibit the activation of inflammatory cytokines and 
chemokines, matrix metalloproteinases and transcription factors involved in the modulation of 
pro-inflammatory cytokines, all factors involved in the pathogenesis of inflammatory diseases. 
Due to its biological activities and lack of toxicity, a pharmacological activator of Nrf2, Dimethyl 
fumarate (DMF), has been used in the clinical treatment of inflammatory diseases, such as 
multiple sclerosis and psoriasis, and several clinical studies have evaluated its therapeutic 
potential in other inflammatory pathologies such as cancer, diabetes, and rheumatoid arthritis. 
In addition to its antioxidant function, DMF has been shown to reduce the activation of 
intracellular signaling pathways important in the production of inflammatory mediators, as well 
as inhibit osteoclastogenesis in vitro and bone resorption in vivo. In periodontal disease, few 
studies have evaluated the role of Nrf2 on disease progression, and to date, there are no data on 
the biological effects of DMF administration in periodontitis.

Aims: The hypothesis of this study is that the administration of DMF can reduce the severity 
of connective tissue destruction and alveolar bone resorption associated with periodontitis, 
through the modulation of inflammatory cytokines and redox homeostasis.

Methods: To assess this hypothesis, periodontitis was induced by placing ligatures around the 
first molars of rats (Wistar), and DMF (100mg/kg) was administered by oral gavage daily for 10 
days. Distilled water was administered to control animals (with and without ligature). RT-qPCR 
was used to determine the expression of Tnf-alpha, prostaglandin-endoperoxide synthase-2 
(Ptgs-2), iNOS, superoxide dismutase (Sod1), Catalase (CAT), Glutathione (GSH) and Nrf2 in 
gingival tissues. The inflammatory process was evaluated by stereometric analysis. Bone 
resorption was determined by computed microtomography.

Results: The results indicated that DMF markedly reduced inflammation in gingival tissues by 
preventing increased cell and blood vessel infiltration. The compound reduced the increased 
levels of Tnf-alpha and modulated the oxidative stress (it increased the antioxidant expression 
of Sod, CAT and GSH in periodontal tissues, and reduced iNOS). Bone resorption was not 
modulated by DMF.

Conclusions: These results indicate that oral administration of DMF inhibited the inflammation 
associated with periodontitis.

Approval from Ethical Committee on Animal: 12/2021
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84 - EFFECTS OF HIGH TEMPERATURE HEAT SHOCK IN THE ENDEMIC SPECIES 
OF THE IGUAÇU RIVER, PARANÁ, BRAZIL, RHAMDIA VOULEZI (SILURIFORMES: 
HEPTAPTERIDAE): ANTIOXIDANT DEFENSE AND CELLULAR DAMAGE IN KIDNEY
Diego Ortiz da Silva1,2, Ieda Cristina Schleger1,3, Jonathan Ratko1,3, Ana Paula Nascimento Côrrea1,2, 
Niumaique Gonçalves da Silva 1,3, Diego Mauro Carneiro Pereira1,3, Ananda Karla Alvez Neundorf1, Maria 
Rosa Dmengeon Pedreiro de Souza1,3, Lucélia Donatti1,2,3
1. Federal University of Paraná - Adaptive Biology Laboratory, Curitiba, Paraná, Brazil.
2. Federal University of Paraná - Post-graduation in Ecology and Conservation, Curitiba, Paraná, Brazil.
3. Federal University of Paraná - Post-graduation in Cellular and Molecular Biology, Curitiba, Paraná, Brazil.

Temperature directly affects the physiology, ecology, and life history of different fish species, 
because there is a genetic adaptation to perform optimal functions within a temperature 
range that fish are routinely exposed to in their environments. Because they are ectodermic, 
fish are exposed to temperature variations that can occur in water, mainly due to climate 
change, which has caused an increase in water temperature. Therefore, this increase may 
influence cellular responses to avoid stress and damage to cellular structures. Fish are 
excellent indicators of environmental water temperature variations and Rhamdia voulezi, 
an endemic species of the Iguaçu River, may be a bioindicator for the response to high 
temperature heat stress. The objective of this work is to evaluate the activity of antioxidant 
defense biomarkers and oxidative damage markers in R. voulezi under the effect of high 
temperature (31ºC) heat shock in the kidneys during 2, 6, 12, 24 and 96 hours of exposure. 
The environmental license for animal collection was obtained via the Chico Mendes Institute 
for Biodiversity Conservation (SISBIO/ICMBio: n° 63551-1, issued on 06/27/2018) and 
the animal experimentation licenses n° 1228 and 1228 C were obtained from the Ethics 
Committee on Animal Use of the Biological Sciences Sector of the Federal University of 
Paraná (CEUA-BIO/UFPR). The number of fish per experiment was 7 individuals and for 
each experimental situation there was a control at 21 ºC. Specimens of R. voulezi were 
collected from the Iguaçu River (União da Vitória/PR) and kept in 1000 liter tanks at the Ildo 
Zago Aquaculture Research and Extension Center in União da Vitoria/PR. At the end of each 
experiment the fish were anesthetized with 1% benzocaine, euthanized with medullary 
section, and immediately dissected. The kidneys were fixed in liquid nitrogen and processed 
in the Laboratory of Adaptive Biology - Department of Cell Biology - UFPR. In R. voulezi 
kidneys, superoxide dismutase (SOD) activity increased in 12 and 96h at 31ºC. The catalase 
(CAT) activity increased in 2 and 12h at 31 ºC. The glutathione reductase showed increased 
activity in 6 and 12h. In glutathione peroxidase (GPx), reduced glutathione (GSH) and glucose-
6-phosphate dehydrogenase (G6PDH) the time variable had significant difference. Regarding 
oxidative damage markers, lipid lipoperoxidation (LPO) increased at 2 and 6h, all at 31ºC. As 
for protein carbonylation (PCO), the time variable had a significant difference. There was no 
significant difference in glutathione S-transferase (GST) activity. The present results on the 
expression patterns of multiple biomarkers related to antioxidant defense and

oxidative damage in response to high temperature exposure suggest that severe heat stress 
due to heat shock induced an antioxidant defense and oxidative stress damage response in 
the kidney of R. voulezi, which may lead to degradation of biomolecules.

Keywords: Reactive oxygen species, subtropical fish, environmental stress.
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85 - EXPRESSION, PURIFICATION AND BIOCHEMICAL STUDIES OF DUSP12 
PHOSPHATASE
Diana R.D.C.G. Pacheco (1), Ana Laura C. Ferreira (1), Jessica O. Farias (1) and Fábio L. Forti (1)
(1) Department of Biochemistry, Institute of Chemistry, University of Sao Paulo, São Paulo, Brazil.

Background: Protein tyrosine phosphatases (PTPs) act by dephosphorylating tyrosine 
residues in different biomolecules and, therefore, their activity regulates cellular processes 
physiologically essential. Dual-specificity PTPs (DUSPs) can dephosphorylate tyrosine 
and threonine/serine residues, act on a greater variety of substrates and, therefore, are 
deregulated in several disorders. Neurodegenerative, autoimmune, and cancer diseases 
depend on the expression/activity of specific DUSPs found overexpressed or modified 
on them. Among these enzymes is DUSP12, recently correlated with manifestations of 
hepatocarcinoma, chronic myeloid leukemia, and osteosarcoma. Using a proteomic approach 
in pancreas, lung, and breast cancer cells, our group recently reported a new panel of putative 
partner/substrate proteins of DUSP12. Among them, interactions between DUSP12 with 
HP1BP3 and NAT10 revealed by mass spectrometry in conditions of genotoxic stress are 
mostly interestingly because they are involved in fundamental cellular processes of genomic 
stability, gene transcription, and cytokinesis. Aims: These findings linking these three proteins 
can enable new strategies for the pharmacological treatment of these and other disorders, 
however more information about the mechanisms need to be provided specially regarding 
the participation of the two different domains of DUSP12 on its biochemical functions. 
Methods & Results: To this purpose, this work investigated the isolated expression of the 
recombinant N-terminal PTP domain, the C-terminal Zinc-finger domain, the phosphatase-
dead C115S mutant and the wild-type DUSP12 proteins and checked their yields and 
purification efficacy. Next, we tested their functionality in in vitro tyrosine phosphatase 
assays and found the catalytic N-terminal domain has similar activity to the wild-type protein, 
whereas C-terminal and C115S mutant have no phosphatase activity. However, interestingly, 
combination of N-terminal and C-terminal in isolation evoked a higher phosphatase activity 
than the wild-type DUSP12 suggesting a positive regulatory effect of the Zinc-finger over 
the PTP domain. With this information in hands, we performed in vitro analysis on the 
interaction of DUSP12 with the two protein partners through assays involving tumor cells 
under genotoxic stress conditions. Our current results show that redox conditions seem 
to affect the interaction between DUSP12 and HP1BP3 and NAT10 that takes place in the 
nucleus periphery of cells exposed to genotoxic stress. Conclusions: The success of these 
investigations can directly impact the knowledge of mechanisms related to the establishment 
and development of cancer through therapeutic use of drugs that interfere with the activity 
and/or protein-protein interactions of DUSP12 leveraging another level of investigation in 
animal models.

Acknowledgments: FAPESP, CAPES and CNPq.
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Glioblastoma (GBM) is the most common primary brain tumor in adults and resists to 
conventional therapies due to the presence of chemoresistant stem cells, known as 
glioblastoma stem-like cells (GSCs). The maintenance of GSCs stemness may be assisted 
by neural stem cells (NSCs) which are considered as cells of origin for GBM. The crosstalk 
between GSCs and NSCs is mostly mediated by extracellular vesicles (EVs), structures secreted 
by all cell types that act as messengers by transferring their bioactive contents (such as 
nucleic acids, protein, lipids, etc) to recipient cells, affecting its biology and activity. Thus, 
understanding EVs content effects in NSCs-GSCs communication may represent a promising 
targeting for therapeutic advances.

Previous data from our group showed that during neural differentiation of NSCs there are 
substantial changes in the molecular profile of EVs cargo (NSCs-EVs). We showed enriched 
miRNA content in EVs when compared to intracellular compartments, suggesting that there 
are molecules selectively being produced to be released including hsa-mir-137, -216a-
5p, -216b-5p, -217. Given these data, we interrogated whether NSCs-EVs could modulate 
GSCs biology, for a more differentiated phenotype, which in turn can favor the reduction 
of stemness status and increase chemo-sensitivity of tumor stem cells. In a first approach, 
aiming to explore in a predicted way the impact of specific miRNAS (hsa-mir-137, -216a-5p, 
-216b-5p, -217) from NSCs-EVs in GSCs, we used online tools, including miRNet and DIANA-
microTs-CDs, to find their targets and relevant pathways regulated by these molecules. We 
found target genes related to stemness (SOX2, KLF4, NANOG), metabolic process (CAMK2A), 
and oncogenesis (KRAS, CTBPI, CDC42, CDK6). Some of these genes are also involved 
in relevant signaling processes, such as Notch and Wnt pathways. Furthermore, these 
specific miRNAs also interact with transcriptional factors (TFs) involved in DNA repair, cell 
differentiation, vasculogenesis, and mitochondrial activity. We also found that these miRNAs 
interact with TFs involved in proliferation and self-renew, processes directly related to NSCs 
and GSCs stemness regulation. These data consolidate our initial hypothesis to continue 
investigating NSCs-EVs effects in GSCs biology and resistance to pharmacological treatment. 
So far our data shed light on specific mechanisms, pathways, and partners related to enriched 
NSC-EVs miRNAs effects.
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SUBMITTED TO GENOTOXIC STRESS
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Background: Cancer is a worldwide disease for which DNA damage therapies are majority 
used. FAK is a non-receptor tyrosine kinase that has an implicated role in the response to the 
DNA damage signaling, but this mechanism remains poorly understood. In order to identify 
new FAK interaction partners, co-immunoprecipitation experiments were performed and 
revealed that FAK interacts with Ku80 and DNA-PKcs (members of the DNA-PK complex), core 
proteins from Non-Homologous End Joining (NHEJ) DNA repair pathway. Understanding this 
interaction will provide new information about the FAK role in DNA repair response.

Aim: The aim of this study was to analyze the FAK/DNAPK protein interaction and function in 
cardiomyocytes exposure to DNA damage therapy.

Methods: H9C2 cardiomyocyte rat cells were treated with anthracycline doxorubicin (dox), 
combined with Fak inhibitor PF-573228 (Merck) or with FAK siRNA to investigate the role of 
this kinase in the destabilization of the DNA-PK complex and whether its function on the 
NHEJ. The interaction was analyzed through CO-IP and western-blotting assay. The protein 
arrangement and distribution were visualized with Super Resolution Structured Illumination 
Microscopy. The image analysis was performed by Fiji ImageJ.

Results: Our findings reveal that dox treatment modulated the distribution of FAK, Ku80 and 
DNA-PKcs in the nucleus of H9c2 cells. Fak was shuttled to the nucleus and was arranged in a 
web-like polygonal structure around γ-H2AX Loci after 12h hours of dox exposition. Similarly, 
Ku80 and DNA-PKcs concentrated in the nuclear milieu and displayed a sparse distribution 
throughout DNA and γ-H2AX-foci labels after dox treatment. The FAK inhibition did not seem 
to affect the Ku80 distribution.

Conclusion: Our data indicates that FAK may regulate DNA damage repair through its 
interaction with the DNA-PK complex. Future experiments need to be performed to 
investigate the functional role of FAK/DNA-PK interaction.

This research was supported by: CAPES (88887.513519/2020-00); FAPESP (2018/07383-6; 
2020/11824-8); and CNPq (423228/2018-8).
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Liver diseases represent a serious public health problem worldwide and among them, the non-
alcoholic fatty liver disease (NAFLD) is relevant. This pathology establishes when metabolic dysfunction 
happens in the body, which contributes to considerable accumulation of lipids in hepatocytes, if 
persistent this pathological condition may progress to more severe conditions as steatohepatitis, 
cirrhosis and even to hepatocarcinoma, and so far, any effective therapeutic approach is available. 
To add more layers of complexity to NAFLD, this anomaly is established by different etiologies, 
such as eating disorders, viral infections, exposure to drugs and environmental contaminants as 
the phytosanitary, also known as pesticides. Among the phytosanitary widely used in agriculture 
fields, studies related the exposure to the insecticide fipronil with increase in hepatocytes size 
and liver weight, which could be considered as a disturbing agent of hepatic, and requires more 
deep investigation. For this, we evaluated the effect of fipronil on lipid metabolism of human 
hepatocyte liver cells, HepG2, cultivated under regular conditions. First, cells were incubated with 
different concentrations of fipronil for 24h and their viability were addressed in classical MTT 
assays. Subsequently, to evaluate lipid accumulation in the cells, triglycerides (TG) were measured 
and neutral lipids were labelled with Nile red dye and analyzed under fluorescence microscopy. 
Next, the β-oxidation of fatty acids in lipid droplets were performed by pulse and chase approach 
using microscopy analysis. Those results were combined to gene expression measurement using 
quantitative gene expression analysis (qPCR) and corroborated using the translational method of 
Drosophila melanogaster. The results demonstrated that cells incubated with fipronil at 0.2 µM; 2 µM 
and 20 µM presented more than 70% viability. Considering the lipid metabolism, the pesticide at 20 µM 
increased TG levels (~80%) and lipid droplets under microscopy (~105%), when compared to results 
observed in assay controls. Those results can be explained by the significant increase in CD36 gene 
expression, which translate a protein that transports fatty acids into cells. In addition, compared to 
control condition, the 20 µM of the pesticide in the cells induced significantly increased the expression 
of relevant genes (FASN, ACC2 and MYCLD) in lipid metabolism, which may favor the accumulation 
of lipids. Reinforcing these results, the β-oxidation was reduced as CPT1 gene, which collaborates to 
the malonyl-CoA transport to the mitochondria. Thus, it is possible to infer that the insecticide fipronil 
modulates lipid metabolism in HepG2 liver cells and, as a consequence, acts as a potential inducer of 
NAFLD development. In order to confirm these results, the translational method in D. melanogaster is 
under in investigation in our laboratory to physiological reinforce the ex-vivo analyses.

Key words: Drosophila melanogaster.; hepatic steatosis pesticides.
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89 - HNF-4Α MODULATES CYTOKINE-INDUCED NF-ΚB AND ERK1/2 IN PANCREATIC 
Β-CELLS
Viviane Rosa de Oliveira and Fernanda Ortis. Department of Cell Biology and Development, Institute of 
Biomedical Sciences, University of São Paulo, Brazil 

Background: Type 1 Diabetes mellitus is a disease caused by a specific autoimmune 
destruction of β-cells, induced, among others, by pro-inflammatory cytokines. The exposure 
of β-cells to these cytokines leads to the activation of NF-κB, which is modulated by ERK1/2 
activation, leading to pro-apoptotic pathways that contribute to β-cells death. HNF-4α is 
important for β-cells function and has being shown to have a crosstalk with NF-κB and 
ERK1/2 in other cell types. However, there is no information about cytokines effect on this 
transcription factor in β-cells. Aims: To evaluate the role of HNF-4α in the modulation of NF-κB 
and ERK1/2 in β-cells in response to proinflammatory cytokines. Methods: INS-1E cells were 
transfected with siRNA (Control and HNF4α) and silencing was evaluated after 24, 48 and 
72h. After transfection cells were treated with cytokines for 15’, 30’ and 2h and expression 
of HNF-4α, IκBα, p-ERK1/2, GAPDH and α-tubulin were evaluated by western blot. Using a 
reporter promoter, HNF-4α activation was assessed by luciferase activity assay after cytokines 
treatment for 30’, 2h, 4h, 6h and 24h. Results: HNF-4α silencing was observed after 24h of 
siRNA transfection, which remain for 48h and is lost at 72h. HNF-4α silencing decreases IκBα 
expression independent of cytokine treatment. Cytokine induced-p-ERK occurs at 15’, and 
is decreased by HNF-4α silencing. Cytokine induced decrease in HNF-4α activation at earlier 
time points (30’, 2h, 4h and 6h), and increase its activation at 24h. Conclusion: Our preliminary 
data indicates that in pancreatic β-cells HNF-4α activity is modulate by pro-inflammatory 
cytokines. This could be related to phosphorylation of HNF-4α by ERK1/2, which was shown 
to be inhibitory, since in our model cytokine induced-ERK1/2 activation is temporally similar 
to this HNF-4α inhibition. On the other hand, HNF-4α seems to be involved in NF-κB activation 
by cytokines, since its absence decrease the expression of NF-κB inhibitor protein (IκBα) at 
the same time it decrease cytokine-induced ERK1/2 activation, which is important for the 
pro-apoptotic activation of NF-κB in these cells. On the other hand, as observed in other 
tissues, cytokine-induced ERK1/2 activation. Our results indicate a cytokine-regulated crosstalk 
between HNF-4α and ERK1/2 in β-cells. More studies on its implication on cytokineinduced 
β-cells need to be carried out. Funding support: FAPESP (2019/26062-9) and CAPES Contact 
details: Viviane Rosa de Oliveira – vivianerosa@usp.br Professor Lineu Prestes Avenue, 1524 – 
ICB 1 – 3 rd Floor – Room 302 05508-000 – Butantã – São Paulo/SP +55 11 951502366 / +55 11 
30910923
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90 - JAK INHIBITOR REDUCES BONE RESORPTION IN VIVO AND INFLUENCES 
OSTEOCLASTOGENESIS AND OSTEOBLASTOGENESIS IN VITRO
Mariely Araújo de Godoi (1), Vitória Bonan Costa (1), Angelo Constantino Camilli (1), Iolanda Augusta Fernandes 
de Matos (1), Morgana Rodrigues Guimarães Stabili (1)
1680 Humaitá Street, Araraquara, SP, 14.801-903, Brazil
marielygodoi@gmail.com / +55 16 982539841
1 – Department of Diagnosis and Surgery, School of Dentistry at Araraquara, São Paulo State University 
(UNESP), Araraquara, SP, Brazil;

Background: Many cytokines with biologically relevant functions in inflammatory diseases, such as 
periodontal disease, perform their biological functions through the JAK-STAT signal transduction 
pathway. Activated JAKs phosphorylate the cytolasmatic domain of the receptor, inducing 
the activation of its substrates, mainly proteins known as STATs, which, in turn, bind to these 
phosphorylated tyrosine residues, dimerize and translocate from the cytoplasm to the nucleus, 
regulating the transcription of several genes that participate in the inflammatory response. The 
activation of this pathway is, therefore, essential for the signaling of cytokines and other stimuli that 
regulate inflammatory gene expression, and thus, it seems to have a critical role in the pathogenesis 
of inflammatory diseases. A significant improvement in the signs and symptoms of the disease 
has been associated with the use of the inhibitor in patients with the disease. Considering the 
pathogenesis of periodontal disease, it is possible that JAK inhibition plays an important role in the 
destruction of mineralized tissue during the progression of periodontal disease in vivo, in addition to 
acting on the processes of osteogenesis and osteoclastogenesis in vitro.

Aims: To evaluate in vivo the effect of JAK inhibition on bone resorption in a ligature-induced 
periodontal disease model, as well as to investigate in vitro the effects of JAK inhibition on 
osteoblastogenesis and osteoclastogenesis.

Methods: Rats (n=50) with ligature-induced periodontal disease received the JAK inhibitor 
systemically (orally) daily for 7 days. Animals in the vehicle group were treated with the same 
volume of the vehicle used in the dilution of the inhibitor (2% tween 80 and 0.5% methylcellulose), 
while animals in the control group (positive and negative) received oral administration of distilled 
water. After euthanasia, the mandibles were fixed and used for evaluation of bone loss by 
computed microtomography. For in vitro analysis, MC3T3-ETC1 cells were plated and treated with 
different concentrations of JAK3 and JAK 1-3 inhibitor for 7, 14 and 21 days to assess alizarin red 
mineralization nodules. To evaluate the effect of JAK 3 and JAK 1-3 inhibition on osteoclastogenesis, 
osteoclast precursor cells Raw 264.7 cells were also plated and treated with different concentrations 
of inhibitors in the presence of RANKL, and the number of osteoclasts, identified by fluorescence 
microscopy, was quantified after a period of 6 days.

Results: JAK inhibition significantly reduced periodontitis-associated bone resorption in rats, as well 
as inhibited osteoclastogenesis and stimulated the formation of mineralization nodules in vitro 
(p<0.05).

Conclusions: The effects of inhibition of the JAK-STAT pathway on bone resorption in vivo, and on 
osteoclastogenesis and osteoblastogenesis in vitro, suggest that the modulation of this signaling 
pathway may be a therapeutic approach to the osteolytic diseases.

Approval from Ethical Committee on Animal: 27/2020
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91 - NEW NUCLEAR FUNCTIONS OF PROTEIN TYROSINE KINASE 2 (PTK2) IN 
CARDIOMYOCYTES SUBJECTED TO GENOTOXIC STRESS: THE INTERACTION WITH 
THE DDX5/P68 HELICASE.
Ana Paula Samogim¹, Antônio Dosualdo Neto¹, Isabela Aparecida Moretto¹, Gabriel Macherini Quaglia¹, 
André Alexandre de Thomaz²,³, Aline Mara dos Santos¹,³
1Department of Structural and Functional Biology, Institute of Biology, State University of Campinas, 
Campinas, Brazil.
2Quantum Electronics Department, Institute of Physics “Gleb Wataghin”, State University of Campinas, São 
Paulo, Brazil.
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Introduction: Protein tyrosine kinase 2 (PTK2) is a non-receptor tyrosine kinase crucial for the 
regulation of distinct cellular functions, such as survival, migration and cell growth. Previous studies 
elucidated that PTK2 can interact and regulate transcription factors related to cell survival, DNA 
damage response and inflammation, however, its nuclear functions remain poorly understood. 
In order to identify new PTK2 interaction partners, co-immunoprecipitation experiments were 
performed and revealed that PTK2 interacts with the DDX5/p68, a RNA helicase known to regulate 
transcriptional events and the pre-mRNA processing.

Aims: The present study aimed to validate the interaction between PTK2 and DDX5/p68 and to 
verify the subcellular distribution of these proteins in control and submitted to genotoxic stress 
H9c2 cardiomyocytes.

Methodology; In this study, biochemical and super resolution microscopy techniques were 
used. Total extracts of H9c2 cardiomyocytes were analyzed by western-blotting assays and 
coimmunoprecipitation to obtain the expression levels and to verify PTK2/p68 interaction on 
basal and genotoxic stress, induced by doxorubicin (dox) exposure, conditions. Super-resolution 
microscopy techniques (SR-SIM) were used to analyze the effect of the dox on the distribution of 
these proteins in the nucleus.

Results: Our data demonstrated that PTK2 and p68 interact under basal and oxidative stress 
conditions and that both proteins had their expression reduced after dox treatment. SR-SIM 
analysis revealed that genotoxic stress induced the cytoplasm-nuclear shuttling of PTK2 and its 
activation at the nucleus of H9c2 cardiomyocytes. We also noticed that dox treatment induces the 
formation of dot-like structures by p68, in which PTK2 was concentrated. Furthermore, PTK2 and 
p68 nuclear clusters do not coincide with regions of mRNA processing, such as speckles.

Conclusion: Our data demonstrated that PTK2 interacts and colocalizes with p68 in H9c2 
cardiomyocytes under genotoxic stress and that this interaction seems not to be associated with 
mRNA processing. The PTK2/p68 dot-like structures may be associated with protein quality control 
compartments, however, future experiments need to be performed to validate this hypothesis.

This research was supported by: CAPES (88887.513417/2020-00); FAPESP (2018/07383-6; 
2020/11824-8); and CNPq (423228/2018-8).
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92 - PM2.5-INDUCED CYTOTOXICITY EXACERBATES FOAM CELLS FORMATION IN 
MACROPHAGES, WHICH MEDIATES ENDOTHELIAL DYSFUNCTION
Lílian Corrêa Costa Beber1, Hémelin Resende Farias1, Rafael Kazmirczak Moraes1, Jade de Oliveira1, Fátima 
C.R. Guma1
1Federal University of Rio Grande do Sul, Brazil

Introduction: The exposure to fine particulate matter (PM0.1-2.5µm), an air pollutant, 
enhances the susceptibility to cardiovascular diseases, which is preceded by endothelial 
dysfunction. When exposed to oxidant and inflammatory factors, vascular endothelium 
responds through an increase in its permeability, mediated by a reduction in the nitric oxide 
(NO) bioavailability. NO is a powerful vasodilator and its loss favors endothelial dysfunction, 
the passage of lipids to the sub intima layer, its oxidation (e.g. oxLDL) and phagocytosis by 
macrophages. Besides playing a fundamental step in foam cells formation, macrophages have 
an essential role in propagating the oxidative and inflammatory phenotype induced by PM2.5. 
However, whether macrophages mediate endothelial dysfunction when exposed to pollutant 
remains unclear until now. Aims: To verify if the atherogenic effect of PM2.5 could be related 
to its cytotoxicity in macrophages, and if macrophages could mediate vascular endothelial 
dysfunction. Methods: PM2.5 retained in glass fiber filters was partially extracted with PBS 
and further centrifuged at 1000g for 15 min. This solution (1 g filter/125 mL PBS) was diluted 
in DMEM 10% FBS ten times. We exposed RAW264.7 mouse macrophages cell line to PM2.5 
for 48 h, and used PBS as a Control. Further, we exposed a hemangioendothelioma cell line 
(EOMA) to the conditioned medium (10% of the 48h-exposed RAW medium in fresh medium), 
and used fresh medium as Control, for 48h. Nitrite levels and conjugated dienes formation 
were spectrophotometrically; Reactive oxygen species (ROS) by DCF fluorescence; intracellular 
triglycerides by AdipoRed staining; Cell death by Annexin and PI kit; cell proliferation by Ki-
67 immune-content; and HSP70 by immunocytochemistry in flow cytometer. Results: PM2.5 
activated macrophages, by enhancing ROS and nitrite levels. Such oxidant phenotype was 
enough to promote the conjugated dienes generation, a product of LDL oxidation. Thus, 
we evaluated if it could favor foam cells formation in vitro, by exposing macrophages to 
PM2.5 for 48h, and adding non-oxidized human LDL (50 µg/mL) at the last 24h. As expected, 
LDL induced an intracellular accumulation of triglycerides, which was exacerbated by the 
pollutant. It was followed by an increase in apoptosis rate, and a decrease in the number 
of proliferating cells, a possible marker of proliferative senescence. Finally, we investigated 
whether macrophages could mediate endothelial dysfunction. Whilst PM did not affect 
ROS and reduced nitric oxide production by endothelial cells, the conditioned medium of 
macrophages exposed to PM reduced ROS and enhanced NO levels. Taken together, these 
results indicate that macrophages mediate endothelial dysfunction caused by the PM2.5 
leading to cardiovascular damage. Conclusion: PM2.5-induced cytotoxicity exacerbates foam 
cells formation in macrophages, which mediates endothelial dysfunction.

Financial support: Fellowship CAPES-PROEX.

Keywords: fine particulate matter; foam cells; conditioned medium.
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93 - PTK2 NUCLEAR SEQUESTRATION BY BCLAF1 DOT-LIKE STRUCTURES 
REGULATES CARDIOMYOCYTE SURVIVAL DURING GENOTOXIC STRESS
Isabela Aparecida Moretto 1 , Beatriz Rocha Ilidio Rodrigues 1 , Gabriel Macherini Quaglia 1 , Ana Paula 
Samogim1 , Hernandes Faustino de Carvalho 1,3 , André Alexandre de Thomaz 2,3* , Aline Mara dos Santos 
1,3* 1 Department of Structural and Functional Biology, Institute of Biology, State University of Campinas, 
Campinas, Brazil. 2 Quantum Electronics Department, Institute of Physics “Gleb Wataghin”, State University 
of Campinas, São Paulo, Brazil. 3 National Institute of Science and Technology on Photonics Applied to Cell 
Biology (INFABIC), State University of Campinas, Campinas, Brazil. *E-mail: isabelamoretto1@gmail.com / 
Telephone: 015 19 993702220 

Introduction Protein tyrosine kinase 2 (PTK2) is a non-receptor tyrosine kinase crucial for 
the regulation of distinct cellular functions, such as survival, migration, differentiation 
and cell growth. Previous studies elucidated that PTK2 can interact and regulate proteins 
related to cell survival and DNA damage response, such as BCLAF1. Aims The aim of this 
study was to investigate the molecular mechanisms regulated by PTK2 at the nucleus of 
H9c2 cardiomyocytes after doxorubicin (dox) induced genotoxic stress. Methodology In this 
study, biochemical and super resolution microscopy techniques were used. Total extract of 
H9c2 cardiomyocytes was submitted to western-blotting assays and coimmunoprecipitation 
to analyze the expression and BCLAF1/PTK2 interaction on basal conditions and after 
genotoxic stress. Super-resolution microscopy techniques (SR-SIM) were used to analyze the 
distribution of these proteins in H9c2 cardiomyocytes silenced to BCLAF1. Results Our data 
demonstrated that doxorubicin modulates PTK2 activation and its cytoplasm-nuclear shuttling 
in cardiomyocytes. Super resolution Structured Illumination Microscopy (SR-SIM) analysis 
demonstrated that 12h of dox treatment induces the formation of dot-like structures by 
BCLAF1 in the nuclear compartment. We also noticed PTK2 is sequestered on these distinct 
nuclear spots that arise from BCLAF1 accumulation. BCLAF1-foci were not present after short 
exposition to dox (3h). On the other hand, after 24 and 48 hours after genotoxic stress, a 
significant increase of these sites on the nucleus was observed. Interestingly, after 48 hours 
of stress recovery, all cells presented PTK2 sequestered in the BCLAF1-loci and increased 
γ-H2AX presence at the nucleus. A decrease of cell density and viability were also observed, 
suggesting an intense cell death by apoptosis after 48h from doxo treatment. Conclusion 
Therefore, our data indicates that BCLAF1-foci may regulate PTK2 disponibility and cell 
survival after genotóxic stress. This research was supported by: CAPES (88887.513417/2020-
00); FAPESP (2018/07383-6; 2020/11824-8); and CNPq (423228/2018-8).
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94 - CELL-SURFACE GLYCOSAMINOGLYCANS REGULATE THE CELLULAR UPTAKE OF 
CHARGED POLYSTYRENE NANOPARTICLES
Paulo H. Olivieri Jr (1), Marcelo B. Jesus (2), Helena B. Nader (1), Giselle Z. Justo (3), Alioscka A. Sousa (1)
(1) Department of Biochemistry, Federal University of São Paulo, São Paulo, Brazil
(2) Department of Biochemistry & Tissue Biology, University of Campinas, Campinas, Brazil
(3) Department of Pharmaceutical Sciences and Department of Biochemistry, Federal University of São Paulo, 
Diadema, Brazil

Background: The design of better drug-delivery systems will benefit from a more in-depth 
understanding of the molecular mechanisms regulating nanoparticle-cell surface association 
and intracellular uptake. Yet, predicting specific outcomes remains a challenge. This is not 
surprising considering the many biological and experimental factors that can influence NP-cell 
interactions at large. Engineered nanoparticles approaching the cell body will first encounter 
and interact with cell-surface glycosaminoglycans (GAGs) before reaching the plasma 
membrane and becoming internalized. However, how surface GAGs may regulate the cellular 
entry of nanoparticles remains poorly understood.

Aims: The goal of this study is to understand how GAGs interact and regulate the uptake 
of positively and negatively charged polystyrene nanoparticles, as well as characterize its 
endocytic mechanisms with and without glycosaminoglycans.

Methods: To evaluate GAGs effects on nanoparticle cellular uptake, a Chinese hamster 
ovary (CHO) wild-type (CHO-K1) and GAG-depleted mutant (pgsA-745) cells were selected 
as a model, as well as an enzymatic cleavage of both Heparan and Chondroitin sulfates on 
the wild-type model. 50nm fluorescent polystyrene nanoparticles (PS NPs) functionalized 
with carboxyl and amine groups were utilized as endocytosis models. Results were collected 
by flow cytometry and the endocytosis was confirmed posteriorly by confocal microscopy. 
Furthermore, the cellular mechanisms envolving both PS NPs was characterized with the 
use of pharmacological inhibitors and classical cargos for clathrin-mediated endocytosis, 
cholesterol-dependent mechanisms, and micropinocytosis.

Results: It is shown that the surface GAGs of CHO cells perform as a charge-based barrier 
against the cellular internalization of anionic polystyrene nanoparticles. In contrast, cationic 
PS NPs interact favorably with the surface GAGs and thereby are efficiently internalized. 
Anionic PS NPs eventually reaching the plasma membrane bind to scavenger receptors and 
are endocytosed by clathrin-mediated and lipid raft/cholesterol-dependent mechanisms, 
whereas cationic PS NPs are primarily internalized via clathrin-mediated endocytosis and 
macropinocytosis. Upon the enzymatic shedding of surface GAGs, the uptake of anionic 
PS NPs increases while that of cationic PS NPs is dramatically reduced. Interestingly, the 
diminished uptake of cationic PS NPs is observed only when heparan sulfate, but not 
chondroitin sulfate, is cleaved from the cell surface. Heparan sulfate therefore serves as 
anchors/first receptors to facilitate the cellular entry of cationic PS NPs.

Conclusion: These findings contribute to advance the basic science of nanoparticle 
endocytosis while also having important implications for the use of engineered nanocarriers 
as intracellular drug-delivery systems.

This work was supported by the São Paulo Research Foundation (FAPESP) and by the National 
Council for Scientific and Technological Development (CNPq)
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95 - PHYSIOLOGICAL HYPERPROLACTINEMIA ALTERS THYMOCYTE MIGRATION EX 
VIVO
Návylla Candeia de Medeiros1, Felipe Porto1, Maria Danielma dos Santos Reis1,2, Salete Smaniotto1,2, 
Marvin Paulo Lins1,2
1 Laboratory of Cell Biology, Institute of Biological and Health Sciences, Federal University of Alagoas – 
Maceió/AL, Brazil.
2 Brazilian National Institute of Science and Technology on Neuroimmunomodulation (INCT-NIM), Rio de 
Janeiro/RJ, Brazil. marvin.lins@icbs.ufal.br, +55 82 3214-1112.

Prolactin (PRL) is a polypeptide hormone secreted mainly by lactotroph cells in the anterior 
pituitary. PRL is also produced at extra-pituitary sites, including brain, myometrium and 
immune organs, such as spleen and thymus. In mice, the pattern of PRL secretion is altered 
at different reproductive stages, with high levels of PRL being secreted during pregnancy 
and lactation. Considering that the pituitary PRL enters the thymus via blood vessels, and 
that thymocytes and thymic microenvironment cells constitutively express PRL receptor, 
it was our interest to evaluate the alterations on thymus during the lactogenic period. For 
this purpose, it was used 10-week-old female C57BL/6 mice, on the 18th day of lactation 
(CEUA/UFAL nº 14/2015). After euthanasia, thymuses of these females were analyzed for the 
tissue production of the chemokine CXCL12 and fresh thymocytes were submitted to flow 
cytometry to evaluate the expression of the CXCL12 receptor (CXCR4). Also, these cells were 
used in migration assay using transwell chambers. It was verified, by immunofluorescence 
staining, that thymus from non-lactating females (control) expressed CXCL12 in cortical and 
medullary regions. Interestingly, thymus from lactating females showed a higher amount 
of this chemokine in both thymic regions. Although thymocytes from lactating females 
presented the same percentage of CXCR4-positive cells (76%) as the non-lactating group, the 
cells from lactating females exhibited higher expression of the receptor (MFI values: 29,93 
± 0,32 vs. 35,53 ± 2,17, p≤0.05). Finally, in the transwell migration assay, thymocytes from 
both groups migrated in the similar numbers when there was no chemotactic stimulus. 
However, in the presence of CXCL12 in the lower chamber, an increase of 67% was observed 
in the migration of thymocytes from lactating females. In summary, these results strongly 
supports the pleiotropic action of PRL on the thymus, regarding the expression of CXCL12/
CXCR4 pair and the migratory functionality of thymocytes ex vivo. These unprecedented 
data shed light on new insights about thymus biology during the lactation period, proving to 
be a successful area for further investigation.
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Introduction: The biogenesis and functioning of endo-lysosomal system organelles 
involve multiple transport routes of biosynthetic and endocytic pathways, which are 
responsible for delivering proteins and lipids to this system. The lysosome is a central 
catabolic compartment of eukaryotic cells, whose mainly function is the degradation 
of macromolecules through the activity of acid hydrolases. The delivery route of 
lysosomal hydrolases from the Golgi complex to the endosomes is mediated by several 
receptors, such as the Cation-Independent Mannose-6-phosphate receptor (CI-MPR). 
The adaptor protein complex 1 (AP-1) is one of the main machineries involved in CI-MPR 
intracellular trafficking. In fact, the adaptor protein complexes (APs) comprise a family 
of five heterotetrameric complexes in mammals, which mediate intracellular membrane 
transport along endocytic and secretory pathways. AP-1 is one of the best-studied AP 
complexes and may be formed by one of two isoforms of its γ-adaptin subunit: either 
γ1 or γ2, giving rise to two AP-1 variants. Although the participation of γ1 in the CI-MPR 
intracellular trafficking has been reported, the role of γ2 remains unknown.

Goals: The main goal of this work is to investigate the role of AP-1 comprising γ2 subunit 
in the CI-MPR intracellular trafficking.

Methodology: We evaluated the interaction of CI-MPR with γ1 or γ2 by CO-IP assay. We 
investigated the role of γ1 or γ2 by using siRNA in HeLa cells in the RUSH assay followed 
by immunofluorescence and confocal analyses. The CI-MPR levels of cell surface were 
evaluate by flow cytometry assay in HeLa cells depleted for γ1 or γ2. The antibody 
uptake was used to evaluate the role of γ1 or γ2 in CI-MPR retrograde transport. The 
immunofluorescence and ELISA assays were used to monitor the Cathepsin D trafficking. 
HeLa γ2 KO cells were developed by CRISPr/Cas9 approach to confirm the results found 
by siRNA assays.

Results: Here we are reporting that CI-MPR interacts with a novel AP-1 complex variant 
that contain the γ2-adaptin isoform and that this is required for efficient CI-MPR retrieval 
from endosomes to the Golgi Complex. We found that CI-MPR co-immunoprecipitates 
with either γ1 or γ2. Additionally, using synchronized trafficking experiments based on 
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RUSH system, we show that efficient CI-MPR exit from the Golgi complex requires γ1, but 
not γ2. Depletion of γ1 or γ2 increases the CI-MPR levels at the cell surface. Moreover, 
the retrograde trafficking of CI-MPR is severely affected by γ2 depletion, a phenotype 
found by siRNA or CRISPR/Cas9 KO approaches. In addition, the immunofluorescence and 
ELISA assays revealed that the depletion of γ1 or γ2 differentially affects the lysosomal 
delivery of cathepsin D, an acid hydrolase sorted by CI-MRP.

Conclusions: We propose that γ2 plays a pivotal role in CI-MPR retrograde transport, 
while γ1 mediates the bi-directional trafficking between the endosomes and the Golgi 
Complex.

Financial support: FAPESP, CAPES, CNPq.
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97 - A NOVEL GENE REGULATORY MODULE EXPRESSED DURING EARLY 
DIFFERENTIATION OF SENSORY NEURONS IN THE DORSAL ROOT GANGLIA.
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Introduction. One of the central questions in developmental biology is how different lineages 
with different functions can derive from a common progenitor. This process involves gene 
regulatory networks (GRN), that operate during sequential phases of cell commitment, 
specification, and differentiation. Generally, GRN are constructed based on the interaction 
of specific transcription factors (TFs). The dorsal root ganglion (DRG) is a component of 
the peripheral nervous system that constitutes a very interesting model to understand 
cell differentiation. It contains the cell body of sensory neurons, also, it is an anatomically 
isolated structure, delimited by a capsule. Finally, all the sensory neurons are derived from 
the neural crest cells (NCC). Its development is very dynamic; proliferation, early neurogenesis 
and differentiation occurs at different times for the whole cell population. Thus, in the 
same DRG, different compartments harbor cells at different stages of differentiation. 
Specifically, proliferation occurs in the periphery and differentiation in the central region. 
Aims. The aim of this study was to identify the evolution of TFs expression in the DRG cells 
during lineage differentiation. Methods. For that, we used publicly available embryonic 
mouse DRG scRNA-seq data (Sharma et al., 2019). The scRNA-seq data analysis allows us 
to identify cell populations that express specific genes at the same time and trace their 
expression during development. We focused only in TFs. We validated our in silico analysis by 
immunofluorescence and in situ hybridization in DRGs of chick embryos in stages equivalent 
to the mouse stages of scRNA-seq (HH20- HH30). Results. Our in silico analysis showed us 
that the neural TFs SCRT2, ISL1 and POU4F1 are co-expressed in specific cell populations of 
the DRG but are not restricted to any sensory neuron lineage in all stages analyzed (E11.5-
15.5). Also, these TFs are not expressed in cells undergoing neurogenesis. Together, these 
results suggest that SCRT2, ISL1 and POU4F1 are associated with cells that have undergone 
neurogenesis but have not defined their lineages. Indeed, ISL1 and POU4F1, but not SCRT2, 
are known to act in the early differentiation phase of sensory neurons. Also, the expression 
levels of SCRT2 and the differentiation markers ISL1 and POU4F1 showed a positive 
covariance. The expression levels of all the three TFs decrease together in later stages during 
development. This data supports the idea that these TFs act together. With the validation, 
we confirmed that in earlier stages (HH20- HH25), all of them are co-expressed in the central 
area of the DRG. Also, in later stages (HH30), their expression is lower and more restricted to 
the apical pole of the DRG, also consistent with the in silico analysis. These results confirm 
that they are co-expressed in the same cell populations. Conclusions. Our results suggest that 
SCRT2, ISL1 and POU4F1 are possible components of a GRN that acts after neurogenesis and 
prior to sensory lineage definition.

Funding Sources: FAPESP and CAPES.

Ethical Committee: CEUA nº 9506131021 (ICB-USP)
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Prenatal Zika virus (ZIKV) infection may cause anomalies in infants, such as microcephaly, 
characterized by a smaller head due to a reduction of the cerebral cortex. In addition, ZIKV 
infection induces abnormal development of craniofacial bones. The brain and craniofacial 
bones develop are finely orchestrated and molecularly interdependent, sharing regulatory 
networks that may be the primary target of ZIKV. During vertebrate development, the cephalic 
neural crest cells (CNCCs) are essential for craniofacial development structures. These cells 
delaminate from the dorsal neural tube and migrate to several regions of the embryo. 
CNCCs express the genes Six1, Six2, and Six4, and these have important roles in the signaling 
pathway responsible for the initial expansion of the telencephalon. On the other hand, Fgf18 
is involved with the initiation of the skull ossification. In this sense, the research aimed to 
investigate craniofacial bones development and Six1, Six2, Six4, and Fgf18 expression in 
Gallus gallus domesticus embryos infected by ZIKV. For this, chicken embryos were incubated 
at 38 °C for 48 hours and inoculated with 5 or 500 PFU/µl by ZIKV. Gene expression analyses 
were performed 24 hours after ZIKV infection. The craniofacial bones morphological analyses 
were carried out 13 days after infection with the ZIKV. RT-PCR determined the viral load of 
each embryo, and only embryos positive for ZIKV were analyzed. The craniofacial bones 
morphological analyses on 15-day-old embryos were performed by staining with Alcian 
Blue (cartilage dye) and Alizarin Red (bone dye). Our preliminary results show that ZIKV-
positive embryos presented decrease of 86.8 % in Six1, 84.6 % in Six2, and 60 % in Fgf18; 
while the Six4 expression increased by 3.4 %. In the ossification area measure was identified 
significant reduction in frontal (-46 %), parietal (-51.5 %), and squamosal (-57 %) bones. From 
them, it can be hypothesized that ZIKV infection interferes with the signaling pathways of 
CNCCs, which orchestrate the development of the telencephalon and some bones of the 
head (frontal, parietal, and squamosal). The procedures involving embryos were approved 
by the Ethics Committee on Animal Use of the Federal University of Santa Catarina, under 
number 6016021017. Funding support from the CAPES/MEC (for granting a master's degree 
scholarship), MCTI, and Parliamentary Amendments/Federal University of Santa Catarina, 
under numbers 71260014/2020 and 41850003/2021.
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99 - BMP MODULATES THE DYNAMIC RESHAPING OF THE EXTRACELLULAR MATRIX 
DURING LENS DEVELOPMENT
Cecilia Magalhaes(1)*, Ruy G. Jaeger (1), Chao Yun Irene Yan(1)
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BACKGROUND: Lens formation is a classic experimental model for morphogenesis. The 
first morphological evidence of the lens formation is the placode. It appears through apical-
basal growth of the ectoderm. This happens only in the optic region, while the surrounding 
ectoderm remains cuboidal. Two elements are crucial for placode formation: BMP signaling 
and Fibronectin in its extracellular matrix (ECM). Although both are required for lens 
development, the dynamic of ECM and its relation with BMP are not well understood. 
Our hypothesis was that the ECM follows the lens cell shape changes and undergoes 
rearrangements restricted to the optic region. In addition, in this context, ECM modulation 
depends on BMP signaling.

AIMS: We first investigated the organization of ECM proteins and metalloproteases activity 
during normal chick lens placode development and after inhibition of BMP signaling. We then 
analyzed publicly available mouse single-cell RNAseq data to find candidate genes associated 
with the ECM in the optic region.

METHODS: We analyzed Fibronectin and Laminin expression by building 3D images from 
confocal sections in all conditions. To analyze metalloprotease activity, we did in situ 
zymography with DQ-gelatin in fresh frozen sections. We performed our bioinformatics 
analyses with single-cell RNAseq data (Cao et al. 2019) using the Seurat package in R. 
To validate the expression of the genes found in the in silico analysis, we performed 
immunofluorescence and in situ hybridization experiments in chick embryo.

RESULTS: Prior to placodal thickening, Fibronectin and Laminin display a homogeneous 
fibrillar pattern throughout the cephalic ectoderm and optic region. During placodal 
thickening, ECM becomes diffuse only in the placodal region. In the extra-placodal region, 
ECM components display a fibrillar pattern. Further, in situ zymography assays suggested 
that proteinase activity is specifically downregulated in the optic region during lens placode 
thickening and invagination. Inhibition of BMP signaling arrested the evolution of the ECM 
and lens development: both fibronectin and Laminin remained as a thick fibrillar pattern 
throughout the optic region. In the bioinformatics analyses, we identified the placode 
subpopulation according to their gene expression profile. Next, we found the topmost 
differentially expressed genes associated with ECM in lens development and confirmed their 
presence in the optic tissue.

CONCLUSION: Our results suggest that the architecture and composition of the ECM evolve 
dynamically during lens placode development. This evolution is associated with the reduction 
of metalloprotease activity and both events are regulated by BMP signaling. Likely, the 
placode plays an active role in remodelling its underlying ECM.

Approval from Ethical Committee: CEUA 9506131021

Funding Support: CNPq, FAPESP, CAPES
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100 - PLASTICIZERS EXPOSURE DURING PERINATAL PERIOD INCREASES PROSTATE 
CARCINOGENESIS IN SENILE RATS
Marcos Antonio Fernandes de Oliveira (1), Ariana Musa de Aquino (1), Sérgio Alexandre Alcântara dos Santos 
(1), Luis Antonio Justulin (1), Wellerson Rodrigo Scarano (1).
(1) Department of Structural and Functional Biology, Institute of Biosciences of Botucatu, São Paulo State 
University (UNESP), R. Prof. Dr. Antônio Celso Wagner Zanin, 250, Botucatu, São Paulo, 18618-689, Brazil / 
email: marcos.f.oliveira@unesp.br / Mobile: (11) 94295-2239 – Institutional: (14) 3880-0491.

Phthalates are substances used in industries to make plastics malleable. Phthalates do 
not form covalent bonds with the plastics in which they are used, and, therefore, have the 
potential to leach, resulting in possible human exposure. Humans are exposed to phthalates 
by several ways: pulmonary ventilation, ingestion of contaminated food and water, from 
mother to offspring and even by direct contact with the skin. For this reason, phthalates have 
been detected in environmentally relevant doses in the placenta, blood and urine of pregnant 
women. Furthermore, these substances act as endocrine disruptors and have influenced 
reproduction and hormone dependent organs like prostate, causing alterations during 
embryofetal development, which can affect adulthood and senescence. Therefore, the aim 
of this study was to investigate whether perinatal exposure to different concentrations of a 
phthalate mixture (similar to that found in serum/urine of pregnant women) would be able to 
alter the incidence of prostact lesions and the quantity of stromal collagen in aged male rats. 
Pregnant females (SD) were divided into 3 groups and treated daily (orally) from gestational 
day (GD) 10 to postnatal day (PND) 21: Control (C): (corn oil); Treated 1 (T1): 20μg/kg (phthalate 
mixture; environmental exposure); Treated 2 (T2): 200mg/kg (phthalate mixture; occupational 
exposure). After that, male F1 rats were euthanized on postnatal day (PND) 540 and their 
prostates were collected and histologically processed. Afterwards, this material was submitted 
to H&E staining for histopathology and Picrosirius for collagen quantification. There was no 
significant difference in the percentage area of collagen in subepithelial area and between 
the acini among the groups. A significant increase of prostatic intraepithelial neoplasia (PIN) 
was observed at the higher dose (T2) compared to the control. Furthermore, there was an 
increase in the adenocarcinomas in situ incidence in T2 compared to C. Additionally, there 
was a trend towards an increase in focal hyperplasia incidence (p=0.07) in T2 comparing to 
C, and adenomas were exclusively observed in 25% of T1 animals. These data showed that 
perinatal exposure to the phthalate mixture can interfere with the prostate development and 
predispose to premalignant and malignant lesions in senescence.

FAPESP: 2017/08306-2, 2019/27297-0

CEUA protocol: 1040
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101 - RETINOIC ACID SIGNALING IN ZIKA VIRUS-INDUCED MICROCEPHALY
Camila Santos de Souza 1*, Nathali Parise Taufer 1, Felipe Zanghelini Benevenutti 1, Andrea Gonçalves 
Trentin 1, Juliano Bordignon 2, Camila Zanluca 2, Cláudia Duarte dos Santos2, Ricardo Castilho Garcez 1
1 Department of Cell Biology, Embryology and Genetics, Laboratory of Stem Cells and Tissue Regeneration, 
UFSC, Florianópolis, Brazil.
2 Oswaldo Cruz Foundation, Carlos Chagas Institute, FIOCRUZ, Curitiba, Brazil.
*Presenting author: Camila Santos de Souza Email: camilastza@gmail.com
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Address: Department of Cell Biology, Embryology, and Genetics, Federal University of Santa Catarina, Brazil, 
Campus Universitário, 88040-900, Trindade, Florianópolis, SC, Brazil.

Zika virus (ZIKV) has become a major public health concern in 2015, after being associated 
with congenital microcephaly. The most outstanding characteristics of microcephaly 
are the reduction of the cerebral cortex and accelerated ossification of the skullcap 
(craniosynostosis). Searching for molecular alternatives that act in both pathways and 
could answer why the ZIKV leads to microcephaly, Retinoic Acid (RA) signaling is a potential 
candidate. RA is a vitamin A-derived molecule, and plays an important role in craniofacial 
development. RA can regulate neural tube formation and elongation, neural crest cells 
migration, and changes in RA signalization could alter head development resulting in 
phenotypes such as microcephaly. Furthermore, RA can act as a transcription factor, 
binding on specific enhancers known as RA Responsive Elements (RARE), modulating the 
transcription of important genes for craniofacial development, such as Hox, Bmp and Fgf8. 
Interestingly, there are viruses capable of causing congenital defects that have RARE in their 
genome, and ZIKV is one of them. Therefore, we hypothesize that ZIKV can insert RARE into 
the host genome, misbalancing RA synthesis and inducing alterations in RA-dependent gene 
expression, leading to the craniofacial changes seen in congenital ZIKV infection. To test 
this hypothesis, at first, we are analyzing the expression of proteins involved in RA synthesis 
(RALDHA1, RALDHA2, RALDHA3) and degradation (CYP26A1, CYP26B1, CYP26C1), in ZIKV 
infected Gallus gallus domesticus embryos, by RT-qPCR and in situ Hybridization (ISH). 
Previous results of our lab show that in the nasal placodes, RALDH and CYP26 expression 
site, there was increased expression of Fgf8 in G. gallus domesticus embryos. In contrast, 
our preliminary data show decreased expression of RALDHA3 genes. These are surprising 
results, considering that Fgf8 and RA are antagonists in the head, and an increase in RARE 
could trigger this. Anyway, more experiments are necessary to conclude this investigation, 
and understand better RA signaling role under ZIKV infection. If proven that RARE has a 
part in ZIKV-induced microcephaly, we can show a key process to other microcephaly cases, 
helping us to understand the molecular process of this congenital defect. The procedures 
have been approved by Ethics Committee in Animal Use – CEUA UFSC, protocol 6016021017. 
Funding support from CAPES/MEC, MCTI, and Parliamentary Amendments/Federal 
University of Santa Catarina (41850003/2021; 71260014/2020).
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CONTENTS IN CELL AND MOLECULAR BIOLOGY
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Priscila de Magalhães de Oliveira Carneiro (1) e Théo Araújo Santos (1)
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Introduction: COVID-19 imposed challenges in teaching cell and molecular biology. In view of 
the need to implement teaching in an entirely remote modality were created several virtual 
environments for the teaching of cellular and molecular biology. However, the existence of a 
website that presents an adequate curation of different forms of language in the approach of 
cell and molecular biology topics remains necessary.

Aim: In this study, we presented the "www.biolcelemol.wixsite.com.br" (Biocelemol) as a 
technological tool for curating and addressing cell and molecular biology topics for the areas 
of biological health and science.

Methods: The contents recommended as main by the Brazilian Society of Cell Biology were 
used to perform the curatorship. Then, the website was structured so that the comments 
were presented through different formative activities, such as: i) directed studies tab; ii) tab of 
practice scripts and illustrative videos of methods and techniques; iii) visualization tab of cell 
structures and processes by microscopy techniques; iv) summary videos tab of main study 
topics; v) didactic transposition tab of the fundamental articles in the area; vi) lucidity tab; vii) 
podcasts tab; viii) inclusion tab presenting sign language for people with hearing impairment; 
ix) tab of questionnaires for self-assessment. The access data to the tabs were obtained from 
statistical information disposable in the wixsites platform.

Results: We have identified that the access periods of the site coincide with the academic 
semesters in higher education. Regarding traffic, we have identified a range of hundreds of 
users, from Brazil, but covering access in three different countries, Brazil, where the site was 
created, United States and Denmark, on two continents. The most accessible tab is the initial 
tab, which links to other virtual environments, followed by the tab with directed studies and 
the microscopy videos tab. Suggested that the main user profile is university students.

Conclusion: The creation of a website curated in cell and molecular biology meets the demand 
of students in the biological sciences and health assisting in autonomy in learning. Further 
studies will be necessary to identify the profile of users, as well as their motivation to use this 
virtual learning environment.

This study did not require ethical approval. The authors declare no conflict of interest.



118

Thematic Area: Education in cell biology

103 - ANALYSIS OF SCIENCE CURRICULUM COMPONENTS IN YOUTH AND ADULT 
EDUCATION (EJA) IN SANTO ANDRÉ - SÃO PAULO: CONSIDERATIONS ABOUT 
TEACHING PUBLIC HEALTH CONCEPTS FROM THE PERSPECTIVE OF SCIENTIFIC 
EDUCATION

BACKGROUND: EJA is modality established in the 1990s by the Law of Directives and Bases 
for National Education (9.394/96) designed to guarantee the educational rights of the large 
population group with ageds about 15 and over who did not have access to schools or 
interrupted the studies before completing Basic Education. In 2020, there were three million 
enrollments registered in Brazil, 938,900 in the Southeast region alone, and about 4,000 in 
the city of Santo André-SP. Schools are fundamental to help citizens to understand the reality 
around them and acquire the necessary conditions to discuss, debate, and even act and 
critically analyze information on health and science to be able to fully exercise citizenship. 
AIMS: Analyze the curricular components correlated with public health in the Science 
curriculum of EJA I and II of the city of Santo André-SP. METHODS: Analysis of the curricular 
document of the municipal education network of Santo André, which is the document that 
contains the guidelines and the definition of contents for EJA in the city. Each curriculum topic 
was evaluated, from the scientific education perspective established by Philips and Noris. 
RESULTS: The curriculum document brings an important reflection on the future challenges 
that we have to face as a society, emphasizing the need for scientific thinking to overcome 
them, in addition to inserting the school as a protagonist in this process. Another important 
point is the presentation of scientific knowledge to be taught as something dynamic, and 
not something established and ready. The Science curriculum component of EJA I has as one 
of the general objectives to develop scientific literacy, in the Collective Health axis, given as 
fundamental knowledge, vaccines, diseases and prevention, as well as viruses and bacteria. 
In the Life and Environment axis, we have popular culture X scientific knowledge. In EJA II, one 
of the general objectives is to introduce students to the universe of science, understanding 
their discoveries, acquiring a new way of thinking about their surroundings in an organized, 
analytical and critical way that will enable them to exercise citizenship. And as fundamental 
knowledge of the Life and Environment and Technology and Society axes we have, 
respectively, basic cytology and histology and vaccines, serums and medicines. DISCUSSION: 
The curriculum approach fits into the following categories of scientific education: knowledge 
of scientific content and ability to distinguish science from non-science, ability to think 
scientifically, ability to use scientific knowledge to solve problems, knowledge needed for 
intelligent participation in issues related to science and the ability to think critically about 
science. CONCLUSIONS: This demonstrates that key concepts of cell biology can be used 
in the scientific education perspective to teach about public health, being fundamental to 
stimulate critical thinking, avoid misconceptions and misinformation.
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104 - MONITORSHIP IN CELLULAR AND MOLECULAR BIOLOGY IN THE CONTEXT 
OF REMOTE TEACHING: AN EXPERIENCE REPORT
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Introduction: The monitorship enables undergraduate students to contact teaching-learning 
practices. In the pandemic context, the monitorship became even more necessary since there 
was an emergency in the remote teaching modality. Regard of teaching Cellular and Molecular 
Biology, since it is a very comprehensive area of biological knowledge that usually generates 
doubts from students, especially those who enter health and biological sciences courses.

Aim: Here, we report the experience of monitoring activities in the Cellular and Molecular 
Biology component performed through the remote teaching during the COVID-19 Pandemic, 
in the same way, we evaluate the performance of students who submitted or did not to this 
complementary teaching activity.

Methods: From September to December of 2021 (n=41), the monitorship was offered to the 
students of Nutrition Course of the Federal University of Western Bahia. The monitorship 
consisted of offering remote support groups to students through messaging applications. 
Furthermore, there were weekly synchronous meetings through an electronic classroom. 
Student assistance activities were interrupted during the weekly student evaluation days. 
The topics covered in the academic discipline were the same suggested as minimum content 
by the Brazilian Society of Cell Biology. For the evaluation of the impact of monitorship on 
student learning, comparisons of the test scores obtained by summative assessments of 
students from the previous period (n=36) (From March to May of 2021) to the implementation 
of monitorship.

Results: The monitorship helped the students, who expressed curiosity about their peers' 
doubts and took advantage of these doubts as learning opportunities. The students used 
the monitorship time to review and remember the concepts of the content taught during the 
theoretical classes with the teacher. In this sense, the preference of students for synchronous 
monitoring via Google Meet was evident, with 50% of students attending this modality. The 
activities by WhatsApp had the participation of only one student. In the context of learning 
assessment, monitorship contributed to increasing students' learning curves. In addition, the 
test scores increased in the following topics: cell membranes, energy metabolism, protein 
synthesis and cell cycle. There were no significant differences between the periods with and 
without monitoring for the other topics addressed in this academic discipline.

Conclusion: The monitorship contributed to the teaching-learning process in the context of 
remote teaching imposed by the pandemic. Additional studies will be necessary to evaluate 
the monitoring effects on activities in person.
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105 - PODCASTS AS A DIDACTIC TRANSPOSITION TOOL FOR TRANSVERSAL 
THEMES IN CELLULAR AND MOLECULAR BIOLOGY
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Introduction: Podcasts have been widely used to present basic concepts of cellular and 
molecular biology, however, episodes that address health issues that transversal themes 
in cellular and molecular biology are still scarce. In recent years, cell biology has aroused 
the interest of society due to the number of increasingly frequent applications in health. 
Aim: In this study, we present a Podcast tool as a means for the didactic transposition 
of fundamental contents in cellular and molecular biology through episodes covering 
transversal themes in the areas of health and having as theoretical foundation the theory 
of meaningful learning. Methodology: Then, we created the “CellCast: Sobre fome, Células 
e Moléculas?”, a Podcast presenting the basic topics of cellular and molecular biology. Each 
episode was created with the intention of carrying out a didactic transposition of current 
themes in this area of knowledge through an extensive literature review, and observation 
of the language so that it was accessible to a broad audience. In addition, the scripts were 
prepared with the systematic use of analogies, such as those recommended by the theory 
of didactic transposition, while, for more complex themes, the topics were still divided into 
smaller episodes following a learning path, that is, starting from the elucidation of themes. 
that underlie the central topic in cellular and molecular biology and also the cross-cutting 
theme in health addressed. Finally, they were made available on open audio streams, such as 
Spotfy and YouTube, in a manner to be disseminated through social networks and, through 
posters, in the university environment.Results: Thus, 9 episodes were created in 4 months, 
with more than 2 hours of audio. Due to the recent period of creation, it was observed a 
reduced number of reproductions, a low number of engaged listeners, but wide availability 
of content and gathering of scientific information didactically to a wide audience, these 
materials, when requested, will be available with theoretical basis and scientific quality. 
Conclusion: The approach of topics in cell and molecular biology using transversal themes 
in cell and molecular biology, such as themes in the health area, is necessary, since there is 
a small availability of this type of content in virtual learning environments, such as Podcasts 
. Audios produced using theories of learning will allow the proper dissemination of scientific 
knowledge to academics and as well as the whole society.
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106 - THE USE OF INSTAGRAM AS A TOOL FOR THE DIDACTIC TRANSPOSITION OF 
THEMES IN CELL AND MOLECULAR BIOLOGY
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Introduction: The context of the COVID 19 pandemic has boosted the use of virtual platforms 
as tools for the teaching-learning process inside and outside the academic environment. In 
the field of molecular and cellular biology teaching, the approach of the main contents and 
cross-cutting themes still presents challenges, and they were aggravated by the need for 
the implementation of remote education in most educational institutions in the years 2020 
and 2021. In this context, the use of social networks seems like as an alternative for the 
dissemination of educational content, given the ease of access and communicative appeal in 
virtual environments.

Aim: In this study, we evaluated the use of the social network Instagram as a means of 
dissected fundamental knowledge listed by the Brazilian Society of Molecular and Cellular 
Biology (SBBC) for teaching this area of knowledge. We also explored this tool as a means of 
didactic transposition of health issues transversal to the component.

Methodology: For this, we created an Instagram profile (@instamocel) and we post ed 
fortnightly. The posts dealt with themes of cell and molecular biology or transversal subjects 
to the area and related to human health. For the construction of the posts, indexed articles 
were obtained from platforms such as Scielo and Pubmed, using the concepts of didactic 
transposition and significant learning as epistemological foundations for the elaboration of 
these. For access analysis, the interaction control mechanisms available free of charge on the 
Instagram platform were used to check the reach (number of profiles that viewed the post 
at least once), number of interactions in posts (in which likes, comments, saves and shares 
enter) and the audience profile. The series of contents addressed systematically prioritized 
the themes established as priorities by SBBC.

Results: According to the metrics, the public is female (69%), of this, the majority (59%) are 18-
24 years old. In addition, among the thirty-nine publications, it was identified that 28 (71.8%) 
had a reach of more than 110 users. Still of the total posted in the feed, 24 (61.5%) had more 
than thirty-five interactions with the content. Access of the posts reaching cities in Brazil, such 
as São Paulo, Belo Horizonte, as well as other countries, such as Colombia, Peru, and Portugal.

Conclusion: The data indicate that the use of social networks such as Instagram configure 
so-effective virtual environments for dissemination of knowledge in Cellular and Molecular 
Biology, and the instagram profile can be used to promote public meaningful learning inside 
and outside the university community.
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The extracellular matrix (ECM) provides structural support to biological tissues and is formed by 
a complex network of macromolecules. Among its proteins components, there is the collagen, 
which is the most abundant protein in human body. Collagen type I (Col I) represents 90% 
and makes up the connective tissue of organs in form of thick fibrils, while collagen type III 
(Col III) forms thinner and ramified fibrils. Collagen protein is constituted by three polypeptide 
chains, which confers an ability to refract light into two different rays, a phenomenon called 
birefringence. During cancer progression, collagen seems to possess an important function, 
mainly during the metastatic process. The present study aimed to quantify the presence of 
Col I, Col III, total collagen and the Col I/Col III ratio in 60 prostate cancer (PCa) tissue samples 
embedded in paraffin. Samples were clusted in good prognosis (21), poor prognosis (22) and 
metastatic (17) according to prognostic parameters (prostatic specific antigen PSA value, Gleason 
score, TNM staging and presence or not of metastasis at diagnosis). Samples were deparaffinized 
and passed through the PicroSirius red staining method, using a dye capable of enhancing 
the birefringent characteristic of collagen. The slides were observed under a polarizing optical 
microscope. Five images of each sample, all containing tumor and non-tumor tissue, in ordinary 
and polarized light, were captured using an AxioCam high-resolution camera attached to an 
Axioscop Plus light microscope (Carl Zeiss, Jena, Germany; x10 objective) using the software 
AxioVisionRel 4.1. Images in ordinary light were evaluated with the Image-Pro Plus 4.5 program 
to obtain the number of pink pixels (total collagen) and images in polarized light were quantified 
with the same software to count yellow and red (Col I) and green (Col III) pixels. The average of 
Col I, Col III, total collagen, and Col I /Col III ratio quantities were compared between groups. Data 
were analyzed by ANOVA followed by Tukey’s tests or by Kruskal-Wallis’ test, using SPSS Statistics 
26 software (p≤0,05). Col I exhibited the same pattern of deposition in the three prognostic 
groups. In comparison, the average of Col III differed between good prognosis and metastatic 
groups (p=0,001), where the first group showed a higher average. The total collagen average also 
showed significant differences between this same two groups (p=0,001), but the metastatic group 
presented higher average. Regarding Col I/Col III ratio, the mean of metastatic group differed 
from the good prognosis and poor prognosis groups (p=0,015 and p=0,018 respectively), where 
the metastatic group presented higher mean, highlighting the decreased presence of Col III in the 
samples. These results demonstrate that changes in collagen I and III deposition occur during the 
progression of malignant prostate tumors, especially for Col III, and such alterations seem to be 
related to metastatic process in PCa.
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Background: In order to elucidate the mechanisms of fibroblasts migration under high glucose 
conditions and their impact on extracellular matrix production, we compared the migration of 
cells cultured under low/physiological (LG, 5 mM) or high (HG, 30 mM) glucose concentrations 
in cell-derived matrices (CDM) produced by cells cultivated under both conditions (CDM LOW 
and CDM HIGH). The velocity of HG cells is 35% lower when compared to LG cells, regardless 
of the matrix. Moreover, cell directionality is 15% lower on CDM HIGH, compared to CDM 
LOW, regardless of the treatment, suggesting that velocity is related to cell culture conditions, 
while directionality is associated with the matrix.Aim: to evaluate topographical aspects of the 
matrix that may be related to a decrease in fibroblast directionality during migration.Methods: 
Human fibroblasts (HFF) were cultured under LG or HG for 7 days. CDM was obtained over 
additional 14 days. After decellularization, CDM LOW and CDM HIGH were employed for time-
lapse migration assays using cells cultured under LG or HG. CDM thickness and collagen fibers 
organization were evaluated by second harmonic generation (SHG), followed by analysis 
using Orientation J and TWOMBLI (Workflow Of Matrix BioLogy Informatics - which allows the 
simultaneous analysis of different parameters). SHG microscopy employs a nonlinear optical 
process that allows the identification of collagen fibers.Results: CDM HIGH was 30% thinner, 
showing no significant difference in collagen fibers organization compared to CDM LOW. 
Fiber orientation, lacunarity, total fiber length, end points, number of end points/unit length 
ratio (HGU), branchpoints, and percentage of high-density matrix were analyzed.Conclusion: 
HG impairs cell migration and reduces extracellular matrix production. The reduction of 
cell directionality observed when cells migrate on a matrix produced under high glucose, 
however, is not due to altered collagen fibers organization.Funding: FAPESP, CNPq
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The Loxosceles are among the main spider genus involved in venomous animal accidents. 
This spider venom is enriched in low molecular mass proteins and among them are the 
hyaluronidases which represent 0.1% of toxin-encoding transcripts. Hyaluronidases have an 
essential role in insect venoms, they increase the diffusion of other toxins in the tissues. Then, 
two Loxosceles recombinant hyaluronidases were already obtained, and one of them was 
produced in Sf9 cells infected by baculovirus, named Lihyal2. Although it was obtained as a 
soluble and active protein, its production showed low yields, less than 1 mg/L. So, the Lihyal2 
optimization is needed for thorough studies and makes it available for biotechnological 
applications. Also, Loxosceles bites can cause allergies and some hyaluronidases, such 
as from bees are the main allergens of the venom. Then, It is not clear if Loxosceles 
hyaluronidase is allergenic by itself. The purpose of this study was to optimize the production 
of LiHyal2 in baculovirus-infected Sf9 cells and evaluate the biological and allergenic activity 
of LiHyal2 in vitro and in vivo. The recombinant hyaluronidase was expressed in Sf9 cells 
infected by baculovirus. After 6 days, the expression was filtered and purified by Ni-agarose 
affinity chromatography. The fractions were dialyzed and applied to a polyacrylamide gel 
copolymerized with hyaluronic acid (HA). Also to confirm activity, Lihyal2 was incubated in 
acetate buffer with AH. After 1h was added cetyltrimethylammonium bromide and measured 
at 450 nm. To evaluate the allergenicity of Lihyal2, the rat mesentery was extracted. Then, 
Lihyal2 was applied to the mesentery, after 1 h it was placed in ALFAC overnight, then It was 
stained. To verify if LiHyal2 can cause edema, LiHyal2 was injected into the paw. The paw 
thickness was measured with a pachymeter. Also, Lihyal2 was injected into rabbit skin. After 
4 h, it was extracted and placed in ALFAC. The recombinant Lihyal2 protein of 43 kDa was 
obtained with activity after 6 days of expression. Several methods were tested to optimize 
the recombinant protein expression, and one of them yielded 12 mg/L. The viral titer addition 
on the 1st and the 3rd day of expression showed significant results. LiHyal2 did not induce 
rat mesentery mast cell degranulation. However, the recombinant protein induced paw 
edema in mice in the first 20 min and reduced after 30 min. The paws treated with LiHyal2 
remained swollen up to 24 h. Confirming the edema results, the histological analysis of 
the rabbit skin treated with Lihyal2 showed neutrophils, which indicate inflammation, also 
showed disorganization of collagen fibers, which may indicate degradation of the matrix HA. 
These findings show that LiHyal2 was optimized successfully in Sf9 cells. Also, Loxosceles 
hyaluronidases are not allergenic but may cause edema and slight tissue inflammation, 
probably due to the tissue damage triggered by the enzymatic activity of the Lihyal2. Ethics 
Committee for Animal Use from the Biological Sciences Section of the UFPR (Statement 
number 1395) Funding support: CAPES and CNPQ.
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Background: Apolipoprotein CIII (APO-CIII) contributes to hypertriglyceridemia, nonalcoholic 
hepatic steatosis, atherosclerosis and obesity. Obesity interferes with hormone production 
and can affect reproductive function.

Aims: This study aimed to evaluate the influence of APO-CIII overexpression on prostate 
morphology in young and old mice.

Methods: For this, 26 C57BL/6 male mice were distributed in four groups: transgenic (T6) 
and non-transgenic (NT6) with 6 months-old; transgenic (T12) and non-transgenic (NT12) 
with 12 months-old. After euthanasia the prostate was dissected, weighed and embedded in 
paraffin. The 5μm sections were stained with hematoxylin-eosin, resorcin-fuchsin method and 
modified reticulin technique for evaluation of the glandular compartments (Weibel method), 
elastic fibers and reticular fibers respectively. The fibers morphometry was performed using 
Image-Pro Plus® software. The statistical analysis was performed with ANOVA test with 
Tukey's post-hoc test (all procedures were approved by CEUA/UEM nº6558180517).

Results: There was no difference in body and glandular weight among groups. Weibel's 
method detected a significant reduction in the epithelial compartment comparing NT12 group 
(26.91 ± 6.041) with NT6 group (34.02 ± 9.052). It was also observed a significant increase in 
glandular lumen comparing T12 group (27.80 ± 11.46) with T6 group (20.10 ± 6.557). Although 
the distribution of reticular fibers was similar among groups, there was a significant reduction 
of elastic fibers in the prostate of the T12 group (169.4 ± 101.0) compared to the NT12 group 
(236.0 ± 129.3).

Conclusion: In summary, the APO-CIII overexpression impairs the prostatic compartments 
proportion as well as the elastic fibers quantification.

Funding support: PIBIC/CNPq - FA - UEM.
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Background: Determinant in time and speed of locomotion, muscle fibers of fish show plasticity and 
adaptation to different conditions of aquatic environment. Several physiological and biochemical 
adjustments are made when facing high temperatures. These conditions generate heat stress and 
increase the production of reactive oxygen species (ROS) that are highly deleterious to proteins, 
lipids, carbohydrates and DNA. Aims: Therefore, the study proposed to evaluate biomarkers related 
to antioxidant defense in Psalidodon bifasciatus muscle exposed to heat shock of 31°C. Methods: 
P. bifasciatus specimens (n=120) were collected in the middle Iguaçu region in União da Vitória-PR 
and Porto Vitória-PR, and kept in the Ildo Zago Aquaculture Research and Extension Center in União 
da Vitória-PR. After the acclimation period, the fish were divided into groups (n=12 individuals) 
control (21ºC) and subjected to heat shock of 31ºC for 2, 6, 12, 24, and 48 hours, respectively. At the 
end of each time the fish were anesthetized with benzocaine, euthanized, dissected and muscle 
samples collected and stored in liquid nitrogen. The antioxidant defense biomarkers: catalase (CAT), 
superoxide dismutase (SOD), glutathione S-transferase (GST), glutathione peroxidase (GPx), reduced 
glutathione (GR), glucose-6-phosphate dehydrogenase (G6PDH), lipoperoxidation (LPO), protein 
carbonylation (PCO), and reduced glutathione (GSH) were quantified and submitted to statistical test 
(ANOVA). Results: The results showed that the heat shock of 31ºC increased the LPO concentration 
of P. bifasciatus muscle at 12 and 48 hours and decreased at 24 hours in relation to their respective 
controls. There was also an increase in GR concentration at 12 hours and a decrease in GSH at 
48 hours when compared to their controls. SOD, CAT, GST, GPx, G6PDH and PCO did not change. 
However, fish exposed to heat shock at 31°C showed higher levels of SOD at 2, 12, 24 and 48 hours 
and of G6PDH at 6, 12, 24 and 48 hours. While the levels of PCO remained lower at 2, 6, 12, 24 and 
48 hours. Conclusion: Thus, it is concluded that heat shock of 31°C activates the antioxidant defense 
system of P. bifasciatus muscle through changes in the levels of LPO, GR and GSH.

Acknowledgements: We thank the Ildo Zago Aquaculture Research and Extension Center (Parana State 
University) for their help and support during the execution of the experiments in the present work.

Ethical approval: The environmental license for animal collection was obtained through the Chico 
Mendes Institute for Biodiversity Conservation (SISBIO/ICMBio: number 63551-1) and the animal 
experimentation license was obtained from the Ethics Committee on the Use of Animals of the 
Biological Sciences Sector of the Federal University of Paraná (CEUA-BIO/UFPR: number 1228).

Funding: This work was supported by the Brazilian Federal Agency for Support and Evaluation of 
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Introduction: Artocarpus heterophyllus Lam. (family Moraceae) provides the largest fruit in 
the world, which is commonly known as Jackfruit. Its leaf, seed and root extracts are often 
used to treat inflammations, fever and ulcers, among other diseases, worldwide. Recent 
studies have evidenced the hypoglycemic effects of hydroalcoholic extracts deriving from 
A. heterophyllus leaves. Aim: Analyzing the cytogenotoxic potential of hydroalcoholic A. 
heterophyllus leaf extract, based on using the Allium cepa test system, followed by the 
phytochemical prospection of the investigated extract, in order to investigate its likely 
correlation to effects observed in the A. cepa system. Methods: A. cepa roots were placed 
in distilled water (negative control), 25 mM ethyl methanesulfonate (positive control) and 
hydroalcoholic extract (at concentrations of 15 mg.ml-1 and 30 mg.ml-1) in order to form 
four groups to be subjected to cytogenotoxicity analysis. Forty-eight (48) hours later, the 
roots were collected, stored in Carnoy's solution and used to make slides for the analysis 
of apical meristem cells. Mitotic index and cellular changes were analyzed, counted and 
grouped, with the aid of optical microscope. Traditional qualitative techniques described in 
the literature were used to identify the main chemical groups in metabolites’ analysis. Results: 
results have indicated the cytotoxic activity of the hydroalcoholic extract, although it did not 
show genotoxic activity. Significant decrease in mitotic index, large number of apoptotic 
cells, nuclear abnormalities and karyorrhexis-like cells were observed in samples subjected 
to hydroalcoholic extract, in comparison to the negative control. Saponins, reducing sugars, 
tannins, steroids and triterpenoids, alkaloids, coumarins and anthraquinones were detected 
in phytochemical prospection tests. Other studies have indicated the cytotoxic potential of 
saponins, steroids and triterpenoids. Furthermore, they suggested the cytogenotoxic and 
antitumor potential of alkaloids, anthraquinones, coumarins and tannins. However, tannins 
are also associated with carcinogenic activity. Thus, these compounds may be correlated 
to cellular changes described in the A. cepa system. Conclusion: The herein analyzed data 
corroborated the need of caution by the population at the time to use potentially medicinal 
plants, since their indiscriminate use can harm the ones consuming them. They also indicated 
the anticancer potential of the investigated extract, although additional studies should be 
conducted in order to isolate and feature the identified compounds. 
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Background: Glioblastomas (GBMs) are the most common and aggressive primary 
malignant tumors in adults. Even with surgical resection, radiotherapy and 
chemotherapy, GBMs still have high morbidity and mortality. After diagnosis, the relative 
survival rate in the first year after diagnosis was 35% and 13.7% in the second year, 
and the survival rate at 5 years after diagnosis was less than 5%. Considering these 
limitations, research focused on the development of new chemotherapeutic agents 
that can improve this prognosis is essential. Immunomodulation is a promising strategy 
for treating tumors and immuno-oncology is an emerging field that is revolutionizing 
cancer treatment. However, most immunomodulatory strategies to date have focused 
on improving T cell responses and there has been relatively little exploration of 
therapeutic interventions using cells of the innate immune system such as macrophages 
and Natural Killer (NK) cells. In part, this is due to the profound immunosuppression 
caused by the tumor microenvironment, which hampers the clinical response to adoptive 
immunotherapy based on NK cells and macrophages, especially in the case of solid 
tumors such as GBM. In addition, another related point is that while the usual anti-tumor 
chemotherapy can cause early adverse events and impair defense mechanisms, the new 
immunotherapy with monoclonal antibodies and pro-inflammatory mediators can induce 
overwhelming inflammation, like a cytokine storm. Modulation of the immune response 
by reagents other than immune mediators can produce more specific responses and 
reduce the risk of these side effects. Animal poisons have great potential in such 
applications. Scorpion and spider venom biomolecules have chemotherapeutic effects in 
glioma, neuroblastoma, leukemia, lymphoma, breast cancer, among others. A sequence 
of recent works by our research group showed that Phoneutria nigriventer (PnV) spider 
venom has a cytotoxic effect on tumor cells in an in vitro model and the treatment of 
these components in tumor animals showed an increase in NK cells in the circulation. 
Aims: Based on these initial results, it was hypothesized that PnV would regulate the 
innate immune system, which led us to the main objective of the present project: to 
clarify the effects of PnV and its purified components on NK cells in the context of cancer. 
(glioblastoma). Methods: To separate PnV fractions, the venom was placed in an Amicon 
filter and divided into 3 fractions, two of low molecular weight (called F1 and F2), and one 
of high molecular weight (called F3). After this procedure, fractions F1 and F2 were joined 
and resulted in 11 subfractions (called LW1-11) that were isolated by HLPC. F3 was also 
isolated by HPLC and resulted in another 11 subfractions (called HW1 -11). To evaluate 
the cytotoxic effects of PnV components on NK cells, they were isolated from the spleen 
of C57BL/6 RAG-/- mice by a magnetic bead kit, cultured in IMDM medium and treated for 
5hrs (based on previous results) with all the components (PnV, F1, F2, F3, LWs1-11 and 
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HWs1-11 - 1 µg/ml). All control groups stayed in IMDM. After treatment, the cells were 
labeled with propidium iodide (PI) to assess necrosis and cell cycle by flow cytometry and 
the supernatant of these cultures were used for the ELISA assay to assess the activation 
of NK cells through the secretion of cytokine IFN-γ. Results: The PnV components were 
not toxic to the cells and the LW-10 subfraction was chosen to continue with the next 
experiments because it showed greater activation of NK cells. Conclusion: Subfraction 
LW-10 was shown to be a potential immunomodulatory agent for Natural Killers 
cells. Ongoing trials will continue to further evaluate the effects of PnV on this cell's 
immunomodulation in order to better understand its mechanisms of action. The results 
will contribute with responsive new therapies aimed at the treatment of glioma in the 
population.

Funding Support: FAPESP # 2018/23559-7; CNPq # 141948/2019-1

Ethical approval: CEUA/Unicamp #5362-1/2019; #5758-1/2021
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Introduction: the relevance of macrophages in several diseases, conditions and repair 
processes makes these cells an object of interest since the understanding of macrophage 
biology and the possible mechanisms by which they can modulate pathogenesis and repair 
processes can be explored for the development of new therapeutic approaches. Collection, 
sorting and maintenance of human primary monocytes is usually more costly and demanding, 
primary cells have a limited lifespan in culture and there may be important donor-to-donor 
variability, besides the ethical implications. Established monocytic cell lines provide virtually 
unlimited availability, lower cost, and possibly greater consistency of biological response. THP-
1 and U937 are the two most used human monocytic cell lines. The experimental choice for 
one cell line or another is rarely justified, albeit these two monocytic cell lines have important 
differences in their biological response, which may influence information derived from these 
studies.

Goals: characterize the biological response of macrophages derived from THP-1 and U937 
monocytic cell lines.

Methodology: U937 and THP-1 cell lines were differentiated into macrophages with PMA (10 
ng/mL for 24 h, followed by 72 h of resting/de-induction) and subsequently polarized to M1 
(LPS + IFNγ) and M2 (IL-4 and IL-13) over 48 h. Phagocytic activity and reactive oxygen species 
(ROS) were studied by flow cytometry. Gene expression was determined by RT-qPCR and 
cytokine secretion by sandwich ELISAs.

Results: M2 conditions induced higher phagocytic activity only for macrophages derived 
from the THP-1 cell line. IL-10 expression was induced by M2 stimuli only in U937-derived 
macrophages, which also had increased regulation of Arg-1 expression in both M1 and M2 
conditions. M1 conditions enhanced ROS production increased secretion of IL-6 and IL-1β in 
macrophages derived from both cell lines.

Conclusion: macrophages derived from the THP-1 cell are skewed to the M1 phenotype and 
more responsive to LPS and IFNγ, whereas macrophages derived from the U937 cell line are 
skewed to the alternative/repair M2 phenotype and more responsive to IL-4 and IL-13.
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Background: The physical or abiotic environment has natural variables that can occur as 
individual stressors or in synergy, generating problems in the performance of organisms. 
The physical characteristics of water such as high specific heat and thermal conductivity 
determine a body equivalence of organisms with their habitat.

Aims: This work aims to analyze the effects of acute thermal stress (2 to 96 h) of high 
(31°C) and low (31°C) temperature on antioxidant defense in Astyanax lacustris muscle.

Methods: The specimens were subjected to 2, 6, 12, 24, 48, and 96 hours of exposure to 
low (15 ± 1°C) and high temperature (31 ± 1°C), with their respective controls (23 ± 1°C). 
All statistical analyzes were obtained using the R software (R Core Team, 2021).

Results: The low temperature thermal shock in the muscle of A. lacustris caused changes 
to the biomarkers of antioxidant defense and cell damage. The GR enzyme had an 
increase in activity at 2 h and 6 h, and a subsequent decrease in activity at 24 h and 
48 h. There was an increase in PCO levels at 6 h for low temperature. There were no 
significant changes for the other biomarkers sod, CAT, GST, GPX, G6PDH and GSH. The 
biomarkers GR and PCO showed an increase in 6 h. Subsequently, there was a reduction 
in GR in 24 and 48 h. The high temperature thermal shock in the muscle of A. lacustris 
did not cause changes to the enzymes of the antioxidant defense or cellular damage, 
only an increase in GSH levels at 24 h. The GR enzyme is related to the recycling of GSSG 
into GSH, with the tendency to maintain the appropriate GSH level for the need of the 
antioxidant defense. At low temperature, A. lacustris muscle had changes in GR activity, 
showing an increase in its activity at 2 and 6 h, concomitant with an increase in PCO at 
6 h. At high temperature the metabolism of ectotherms tends to increase, maintaining 
high levels of ROS and the activity of enzymes involved in defense against oxidative 
stress generated in mitochondrial respiration. GSH is the major non-protein regulator of 
the intracellular properties of the redox state. For 31 ºC, in the muscle of A. lacustris, the 
only change in the markers of antioxidant defense was the increase in GSH at 48 hours, 
indicating a mobilization of antioxidant, however, this change was punctual. The thermal 
shock did not cause the activation of the other enzymes of the antioxidant defense 
analyzed at 31ºC.

Conclusion: The temperature affected the metabolism of A. lacustris muscle. However, 
the variations were different depending on the exposure time and temperature analyzed. 
At 15 ºC there was an indication of oxidative stress, with signs of protein damage, 
revealing that this temperature was more impacting on A. lacustris muscle. At high 
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temperature (31 ºC), the levels of GSH increased at 24 h, which may indicate plasticity for 
this temperature range.
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Background: Changing water temperature can affect fish physiology and behavior. When 
these animals face a sudden change in temperature, metabolic changes occur and the 
mobilization of antioxidant defense to protect against the stress generated. The presence 
of high levels of unsaturated fatty acids (easily peroxidizable) makes the brain prone to the 
action of reactive oxygen species, making it an important study model. Aims: Thus, this work 
aimed to evaluate the effects of high and low temperature heat shock on the brain of the 
subtropical fish Astyanax lacustris. Methods: A. lacustris specimens were obtained from 
artificial lakes belonging to the Ildo Zago Research and Extension Center for Aquaculture, 
located in the city of União da Vitória/PR, with the aid of fishing nets. After acclimatization, the 
fish were randomly and simultaneously transferred to temperatures of 15°C ±0.5 or 31°C ±0.5 
and their respective control group to 23°C ±0.5, where they remained for 2, 6, 12, 24, 48, 72 
and 96 hours. The following biochemical markers were analyzed: superoxide dismutase (SOD), 
catalase (CAT), glutathione S-transferase (GST), glutathione peroxidase (GPx), glutathione 
reductase (GR), glucose-6-phosphate dehydrogenase (G6PDH), reduced glutathione (GSH), 
lipoperoxidation (LPO), protein carbonylation (PCO) and reactive oxygen species (ROS). The 
data obtained were subjected to multivariate analysis PCA (Principal Component Analysis). 
Results: The different responses for the biochemical markers of the A. lacustris brain between 
temperatures (15 ºC and 31 ºC) were explained in 41.62% by PCA. The first axis explained 
24.96% and the second axis explained 16.66% of the data variation. It was verified that the 
biomarkers SOD, CAT, GR, LPO, GSH and ROS are more related to low temperature, while GST, 
GPx, G6PDH and PCO to high temperature. Conclusion: At 15ºC, the enzymes of the first line 
of defense of the antioxidant system showed a greater role in the control of oxidative stress. 
At 31ºC, the glutathione-dependent and associated enzymes showed greater action to prevent 
oxidative damage.
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Duchenne muscular dystrophy (DMD) is a severe, progressive, muscle-wasting disease. 
Mitochondrial dysfunction, intracellular calcium dysregulation and oxidative stress appear to 
have a central role in DMD progression. Photobiomodulation and antioxidants treatments 
showed beneficial effects on dystrophic phenotype of mdx mice, a DMD experimental 
model. Thus, this study aimed to evaluate the effect of LED therapy (LEDT) applied together 
with antioxidant treatment (Idebenone) in primary muscle cells cultures from mdx mice 
(Ethical approval: CEUA-IB-UNICAMP #5603-1). First, the cytotoxic effect of Idebenone at 
multiple doses (0.5µM, 0.25µM, 0.12µM, 0.06µM, 0.03µM) was evaluated in primary muscle 
cells from C57BL/10 (normal mice) and mdx mice. The MTT assays showed that Idebenone 
in 0.06 and 0.03 µM dose presented no cytotoxic effect on normal and dystrophic muscle 
cells. Next, the intracellular calcium content, hydrogen peroxide (H2O2) production and 
mitochondrial superoxide levels were analyzed in dystrophic muscle cells after LEDT (850nm; 
0.5J) and Idebenone treatment (0.06 and/or 0.03 µM). After 48h of LEDT+Idebenone (0.06 
µM) treatment, was observed a reduction on oxidative stress levels markers, such as H2O2 
and mitochondrial superoxide, as well as a decrease in the abnormal intracellular calcium 
concentration. Our results suggest that LEDT plus Idebenone may promote a potential 
therapeutic strategy for muscular dystrophies.
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Liver diseases are considered as a global public health problem and the hepatic steatosis, 
also known as fatty liver, is a serious concern. This pathology is characterized by excessive 
accumulation of fat in the liver originated from metabolic dysfunctions created by different 
etiologies. Among them, eating disorders, autoimmune and genetic diseases, viruses 
infections and contact with harmful substances, such as pesticides and other environmental 
contaminants. Considering hepatic metabolic dysfunctions, non-alcoholic hepatic steatosis 
(NAFLD) may progress to fibrosis and/or hepatocarcinoma (HCC), whose molecular aspects 
are not fully elucidated. Thus, the understanding of detailed aspects of lipid metabolism 
is extremely important for the control and/or reversal of the steatosis. In this context, the 
present study aims to establish an alternative model of low cost based on cell co-culture in 
3D environment to evaluate the pro-steatotic metabolism. Results obtained with 3D cultures 
are closer to those obtained in in vivo models; in addition, the use of alternative methods is 
a demand of contemporary research to minimize the use of animals. For this, cells of HepG2 
hepatocytes (ATCC® HB-8065™) and hepatic stellate cells (CEH), LX-2, were cultured in co-
culture (7:3 cells respectively) in DMEM culture medium containing 10% fetal bovine serum 
at 37 ºC and 5% CO2, and sown in the standardized model. For the standardization of the 
study model and subsequent analyses, different substrates that potentially enable 3D cell 
growth, such as ultrapure agarose, gelatin, alginate, collagen and hydrogel, were tested alone 
and/or in combination. The cultures were evaluated at regular time-points of 24 h, 48 h and 
72 h under inverted microscope (Motic). To verify the viability of the spheroid formations 
in cultures, tripan blue analyses and the classic MTT assays were performed. The analyses 
demonstrated that the cultures grown on the substrates prepared with the 0.25% alginate + 
0.37% agarose, and 0.5% alginate + 0.75% agar for 48 h formed the best spheroids presenting 
viability higher than 70%. Subsequently, 3D cultures were cultivated under pro-steatotic 
environments, using different concentrations of fatty acid mixtures (oleic and palmitic acids, 
2:1) in the culture media, and the viability and efficacy of the model was also evaluated 
by trypan blue and MTT assay. To corroborate the efficacy of the low-cost model in the 
evaluation of the pro-steatotic environment triglyceride, cholesterol and glucose molecules 
are currently been evaluated. As soon as the efficiency of the model be corroborated, it 
will be useful for the investigative research on the deleterious effects of chemicals and 
environmental contaminants in the development of pro-steatotic conditions.

Key words: 3D cell culture; hepatic steatosis; biotechnological innovations.
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Background: Diabetes mellitus (DM) is a multifactorial disease affecting about 8.8% of world 
population. It is more frequent in elderly individuals, since advanced age is characterized by a decline 
in physiological functions and lower oxidative stress resistance. With no proper treatment, DM 
leads to micro and macrovascular alterations caused by reactive oxygen species and installation 
of persistent inflammation followed by fibrosis, injuring target organs like kidneys. Alterations on 
markers used for diabetic nephropathy diagnose indicate installed disease, thus the study of new 
biomarkers for early detection could bring new prevent approaches.

Aims: To study in adults and elderly diabetic rats, the expression profile of genes involved in 
metabolic (CD147, MCT1, MCT4) and inflammatory (PTX3, TNFR, VEGF) pathways and analyse any 
correlations with serum biomarkers used for diabetic nephropathy diagnose.

Methods: Aloxana was used for DM experimental model development. Wistar rats were divided in 
groups: diabetic adults (DMA), diabetic elderly (DME), control sham adults (CSA) and control sham 
elderly (CSE) and after one week, blood samples were collected for DM confirmation. After 30 days of 
uncontrolled DM, blood and urine samples were collect to perform biochemical analysis (glycaemia, 
urea, creatinine, apo A, apo B, HbA1cc, microalbuminuria and proteinuria). Gene expression of PTX-3, 
TNFR, VEGF, MCT1, MCT4 and CD147 were evaluated in blood as well as in brain, kidney, heart and 
liver tissues.

Results: DMA group presented lower expression of TNFR and CD147 in brain tissue, as well as a 
decrease of VEGF expression in kidney tissue. In DME group no gene expression alterations were 
statically significant, on the other hand, in brain tissue, we observed positive correlation between 
VEGF expression and HbA1c and negative correlation between CD147 and hyperglycaemia.

Conclusion: Decrease of TNFR, CD147 and VEGF expression in DMA group, may indicate activation 
of negative regulatory mechanisms, caused by initial noxious stimulus of hyperglycaemia and the 
absence of this profile in elderly rats could be due to disruption of this negative feedback with 
aging. TNFR is associated with inflammation and fibrosis, and could be studied as possible marker 
for fibrosis development risk, including tubulointerstitial fibrosis. The direct relation between VEGF 
expression and HbA1c in DME group, suggests expression modulation of pro-angiogenic genes, 
trigger by hyperglycaemia. VEGF plays an important role in sclerosis development, therefore, could 
be studied as a possible marker for sclerosis development risk, including glomerulosclerosis. CD147 
alterations in adults and elderly rats, may indicate negative feedback trigged by glycosylation.

Study approved by Ethics and Research Committee of Centro Universitário ABC – FMABC - protocol 
20/2018.

Authors disclose any conflict of interest.

Funding support: FAPESP – nº 2018/24808-0



137

Thematic Area: General Cell Biology

120 - GLYPHOSATE IMPLICATIONS ON METABOLIC-ASSOCIATED FATTY LIVER 
DISEASE IN MICE
Ana Carolina Sprocatti1 *, Luís Fernando Barbisan¹; Guilherme Ribeiro Romualdo1,2 ¹Department of 
Morphology, Botucatu Biosciences Institute, São Paulo State University (UNESP) ²Department of Pathology, 
Botucatu Medical School, São Paulo State University (UNESP) * UNESP – Campus de Botucatu. Instituto de 
Biociências. Rua Prof. Dr. Antonio Celso Wagner Zanin 250. CEP: 18618-689. *ana.sprocatti@unesp.br Tel 
(18)997306784 

Background: The metabolic-associated fatty liver disease (MAFLD) affects 25% of the global 
population and is closely associated diabetes and obesity. MAFLD is also related to the high 
intake of a diet containing saturated fatty acids and carbohydrates. MAFLD pathogenesis 
involves an imbalance in hepatic lipid metabolism, increased inflammation and oxidative 
stress, [1,2]. Residues of the herbicide glyphosate, widely used in agriculture, are frequently 
identified in food. This herbicide has already demonstrated hepatic pro-oxidant, lipogenic 
and/or inflammatory effects in preclinical studies at doses below the toxicological limits 
adopted by regulatory agencies [3]. The effects of this herbicide on MAFLD pathogenesis 
are not understood. Aim: We evaluated whether glyphosate promotes MAFLD. Methods: 
C57BL/6J male mice (n=10/group) received a fat- (30% lard and 0.2% cholesterol), and sucrose-
rich (20%) diet, and high sugar solution (23.1 g/L of fructose and 18.9 g/L of glucose) for 6 
months. Concomitantly, the animals received glyphosate [0.05, 5 or 50 mg/kg/day by gavage 
(5x/week)]. The doses are below/within the Acceptable Daily Intake (ADI) or the No Observed 
Adverse Effect Level (NOAEL). Glucose tolerance test (GTT) was performed. At necropsy, liver 
samples were obtained for histological and immunoblot analysis, respectively. Data were 
analyzed by ANOVA or Kruskall-Wallis and post hoc Tukey test (p<0.05).

Results: The exposure to glyphosate in different doses did not change diet -induced increased 
in body weight, total fat (epididymal, mesenteric and retroperitoneal) weights and glucose 
intolerance. Furthermore, this herbicide did not change diet-induced collagen (Sirius red) and 
lipid deposition (HE) in the liver. Nonetheless, the higher glyphosate dose (50mg), based on 
European NOEAL, increased the density of hepatic macrophages (CD68 cells) (p=0.0008), p65 
hepatic protein levels (p=0.0087), and decreased of Nrf2 (p=0.0148). Conclusion: The findings 
show that glyphosate exerts inflammatory and pro-oxidant effects during MAFLD.

Ethical approval: CEUA 1344/2020). Funding support: FAPESP (#2021/07954-6; #2020/01078-
7; # 2020/00377-0) References: (1) Younossi ZM, et al, 2016; https://aasldpubs.onlinelibrary.
wiley.com/doi/10.1002/hep.28431 (2) Brunt EM,et al, 2015; https://www.nature.com/
articles/nrdp201580 (3) Pandey A, et al, 2019; https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC6537504/
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121 - GUT-LIVER AXIS MODULATION IN FRUCTOSE-FED MICE: A ROLE FOR PPAR-
ALPHA AND LINAGLIPTIN

Introduction: The high consumption of fructose dietary intake affects the composition of the 
intestinal microbiota favoring the development of hepatic steatosis. Endotoxins produced 
by gram-negative bacteria damage mucosal integrity by changes in tight junction proteins 
resulting in increased intestinal permeability and causing bacterial translocation to other 
organs proving endotoxemia. Objective: This study evaluated the effects of gut microbiota 
modulation by a purified PPAR-alpha agonist (WY14643), a DPP-4 inhibitor (linagliptin), or their 
association with intestinal barrier integrity, endotoxemia, and hepatic energy metabolism in 
high-fructose-fed C57BL/6 mice. Methods: Fifty mice were divided to receive the control diet 
(C group) or the high-fructose diet (HFRU) for 12 weeks. Subsequently, the HFRU group was 
divided to initiate the treatment with a PPAR-alpha agonist (3.5 mg/kg/BM), a DPP-4 inhibitor 
(15 mg/kg/BM), and a PPAR-alpha agonist associated with a DPP-4 inhibitor. Results: The HFRU 
group had glucose intolerance, endotoxemia, and dysbiosis (with increased Proteobacteria) 
without changes in body mass in comparison with the C group. HFRU group showed damaged 
intestinal ultrastructure, which led to liver inflammation and marked hepatic steatosis in 
the HFRU group when compared to the C group. PPAR-alpha activation and DPP-4 inhibition 
countered glucose intolerance, endotoxemia, and dysbiosis, ameliorating the ultrastructure 
of the intestinal barrier and reducing LPS levels and Tlr4 expression in the liver of treated 
animals. As well as the treatments reduced the Mucin and ZO-1 expression indication the 
restored intestinal permeability. Conclusion: These beneficial effects suppressed lipogenesis 
and mitigated hepatic steatosis. In conclusion, the results herein propose a role for PPAR-
alpha activation, DPP-4 inhibition, and their association in attenuating hepatic steatosis by 
gut-liver axis modulation in the high-fructose mice model. These observations suggest these 
treatments as potential targets to treat hepatic steatosis and avoid its progression. This 
study was financed in part by the Coordenação de Aperfeiçoamento de Pessoal de Nível 
Superior – Brasil (CAPES) – Finance Code 001 and supported by Fundação Carlos Chagas 
Filho de Amparo à Pesquisa do Rio de Janeiro (Faperj, Grant number E-26/202.657/2018 
and E-26/010.002136/2019 for V S-M). The corresponding author is supported by Conselho 
Nacional de Desenvolvimento Científico e Tecnológico (Brazil) (CNPq, Grant Number 
305867/2017-2).
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Angiogenesis is the formation of new vessels from preexisting vasculature. The most 
studied pro-angiogenic regulator molecule is vascular endothelial growth factor (VEGF). 
Bevacizumab, a humanized anti-VEGF monoclonal antibody, was developed to bind to VEGF 
proving to be effective in reducing angiogenesis. Heparin, a sulfated glycosaminoglycan, also 
can modulate the activity of VEGF, having demonstrated through its chemically modified 
forms an antiangiogenic factor behavior. In this context, the aim of the study is to evaluate 
the antiangiogenic potential of modified heparin (HepM) and the possible potentiation of 
the antiangiogenic action of the HepM-Bevacizumab complex for the development of new 
antiangiogenic therapies. In in vitro assays were used Rabbit Aortic Endothelial Cells (RAEC) 
to investigate cell viability, proliferation, migration and tube formation assay. In vivo assays 
were performed using laser-induced choroidal neovascularization (CNV) model in lean 
Zucker rats (CEUA 9900220818) and analyzed in an immunofluorescence microscope. Was 
also performed the Surface Plasmonic Resonance (SPR) to evaluate the kinetics interaction 
of heparin, HepM and Bevacizumab with VEGF. In vitro studies showed that the treatment 
of RAECs with HepM-Bevacizumab didn’t show cytotoxicity at any concentration tested, on 
the other hand, this treatment promoted a significant reduction in the proliferation of these 
cells. It was also observed a significant reduction in the formation of capillary-like structures 
as well as in the migration of RAEC treated with HepM-Bevacizumab. In vivo studies showed a 
significant reduction in the area of CNV after intravitreal injection of HepM-Bevacizumab at all 
doses tested. The SPR results show that heparin bind to VEGF (KD: 36.4 µM), whereas HepM 
didn’t bind to VEGF. Bevacizumab bind with high affinity to VEGF (KD: 0.065µM) as expected. 
As a conclusion, the HepM-Bevacizumab complex showed potentiate the antiangiogenic 
activity, being a drug candidate for new antiangiogenic therapies. 
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Background. Thermogenesis is activated under cold exposure. Acute cold exposure 
induces shivering, and chronic cold exposure induces no shivering thermogenesis, a 
process that involves brown adipose tissue (BAT). BAT is rich in mitochondria with high 
levels of uncoupling protein 1 (UCP1), a protein that dissipates the proton gradient 
from ATP synthesis to heat generation. Experimentally, the thermogenic capacity of 
animals is normally evaluated by indirect calorimetry during CL316,243 test; however, 
body temperature monitoring can also reflect the heat produced by BAT. Aim. Evaluate 
the thermogenic capacity of mice chronically exposed to cold by body temperature 
measurements after the administration of the selective β3-adrenergic agonist CL316,243. 
Methods. Experimental procedures were approved by the Ethics Committee on Animal 
Use (CEUA-ICB/USP, #8874310719). Four-week-old male C57BL/6N mice were randomly 
allocated into the experimental groups (n=5): (1) Control or (2) Cold. The Cold exposure 
was performed at 7ºC for 15 days while Control animals were maintained at the animal 
facility temperature (21ºC). Intraperitoneal surgery was performed to implant telemetric 
probes in the animal's abdominal cavity. After the experimental protocol, animals were 
placed in a room at thermoneutrality (30°C) in cages positioned on a reading plate that 
monitored body temperature and spontaneous locomotor activity for 24h. Moreover, 
mice received CL316,243 (1mg/kg, ip) at 12am - body temperature was monitored one 
hour before and 5h after administration. UCP1 levels in BAT were evaluated by western-
blot. Statistical analyses were performed by Student’s t-test (P<0.05). Results. Body 
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temperature and locomotor activity showed a circadian cycle with increased levels 
at night and no differences between the experimental groups. The administration of 
CL316,243 increased the body temperature of both experimental groups in relation to 
basal levels: Control group showed body temperature increase to 37,2ºC after CL316,243 
administration, and Cold group to 37,7ºC. In according, the UCP1 protein levels in BAT of 
the Cold group were 59% highest than the Control, showing that the UCP1 amounts are 
correlated with the body temperature achieved after the CL316,243 test. [A pilot study 
with a drug and cold exposure increased UCP1 amounts in BAT 3 times in relation to 
cold-exposed animals and resulted in body temperature close to 40°C after CL316,243 
administration.] Conclusion. The thermogenic capacity of animals can be evaluated 
by the body temperature measurement (telemetry) under adrenergic stimulus with 
CL316,243, and it is correlated with UCP1 levels. Funding support. São Paulo Research 
Foundation (FAPESP processes #2019/25943-1 and 2021/03717-0).
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Leptospirosis is a neglected infectious disease caused by pathogenic Leptospira sp. Acute 
illness is well-described. Chronic disease is characterized by the presence of the pathogen in 
the kidneys, and by tubular cells epithelial-to-mesenchymal transition (EMT) and organ fibrosis 
due to continuous damage. Animal and humans may become carrier hosts. Relatively little is 
known about the establishment and maintenance of EMT and fibrosis in chronic leptospirosis. 
We hypothesize that L. interrogans induces EMT through TGF-β1 pathway which, in turn, 
activates the Wnt/β-catenin and NF-κB pathways, leading to extracellular matrix (ECM) and 
pro-inflammatory cytokines production. HK-2 cells were infected with L. interrogans serovars 
Manilae L495 and Copenhageni L1-130 for 24, 48 and 72 h in a MOI of 50:1. To evaluate ECM 
and intracellular protein production supernatant and cellular lysates were collected and 
subjected to electrophoresis followed by immunoblotting with specific antibodies. IL-1 β, IL-6, 
and TGF-β1 production was quantified by ELISA, as described by the manufacturer. HK-2 cells 
acquired a spindle-shaped morphology 24 h post-infection (p.i.) which persisted until 72 h p.i. 
Fibronectin, collagen IV, and laminin levels progressively increased during infection. TGF-β1 
and Wnt/β-catenin pathway activation was attested by increased phospho-Smad2 and non-
phosphorylated β-catenin levels. NF-κB levels were also augmented, and maximum production 
was detected at 72 h p.i. IL-6 increased within the first 24 h p.i., TGF-β1 levels greatly increased 
after 24h p.i. and maximum production was achieved after 72 h. Taken together, our findings 
provide evidence that Leptospira induces EMT and ECM production mediated by TGF-β1, Wnt/β-
catenin and NF-κB pathways. In addition, IL-6 pathway activation may be involved in EMT in 
HK-2 cells. Unraveling the downstream effects of those activations will help the development of 
therapies to avoid kidney fibrosis and EMT after Leptospira infection.

Funding: Fapesp #202101122-9; This study was financed in part by the Coordenação de 
Aperfeiçoamento Pessoal de Nível Superior – Brasil (CAPES) – Finance code 001.
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Faced with the challenges in the use of chemotherapy and the lack of a vaccine against 
visceral leishmaniasis, we are testing new vaccine formulations to be used against the disease. 
LPG3 has already been investigated to stimulate an immune response, and it has been found 
to be able to do so if it is combined with an adjuvant. Choosing the right adjuvant is crucial 
in producing a vaccine to induce a fast, strong, and durable response. In this study, BALB/c 
mice were immunized with Leishmania chagasi native or recombinant LPG3 protein (LPG3 or 
rLPG3, respectively) alone or associated with incomplete Freund's adjuvant (IFA) or saponin 
(SAP) and challenged with L. chagasi. The splenic and hepatic parasite load and the immune 
response were evaluated. Among the formulations tested, the combination LPG3 + SAP 
protected the spleen and liver of mice against infection by L. chagasi, reduced about 98% of 
the parasite load in these organs, inducing a Th1 response, and was more effective than the 
combination with IFA, since this vaccine conferred protection only in the spleen, accompanied 
by a Th1/Th2 pattern of cytokine production. In addition, immunization with rLPG3 + SAP 
showed similar results to the immunization with the LPG3 + SAP formulation, providing a 
Th1/Th17 pattern, which characterizes a proinflammatory response that is important to the 
control of the infection. In our results, SAP was more effective than IFA in providing protective 
immunity by using native or recombinant LPG3 as immunogens. In fact, SAP has been used 
in several leishmaniasis vaccine formulations to induce a Th1 immune response in animal 
models. Furthermore, results from previous work published by our group show that the 
rLPG3 + SAP vaccine preserves the architecture and functional properties of the liver of mice 
after the challenge with promastigote forms of L. chagasi, suggesting that its formulation can 
be safely applied considering this affected organ. It is also noteworthy that the production of 
rLPG3 is easier, cheaper, and generates a higher yield if compared to the processes currently 
available to obtain the native protein. The experiments were carried out in accordance with 
the Ethics Committee for Animal Use (CEUA/UFV – process 16/2016). This work was supported 
by the Fundação de Amparo à Pesquisa do Estado de Minas Gerais (FAPEMIG – Grant nº 9553 
– FAPEMIG CBB – APQ-00668-13), Coordination for the Improvement of Higher Education 
Personnel (CAPES) and the National Council for Scientific and Technological Development 
(CNPq) MCTI/CNPq/MEC/Capes – Transversal Action 06/2011 – Casadinho/Procad.
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Background: Periodontal disease is a chronic inflammatory condition associated with a 
dysbiotic microbial community. Bacterial pathogens initiate a local inflammatory response, 
and this hostpathogen interaction can lead to tissue destruction and result at bone and tooth 
loss. Chalcones are a group of phenolic compounds derivate from plants that have diverse 
biological properties as: Anti-inflammatory, antioxidant and anti-osteolytic activity. The simple 
chemical structure of these compounds allows the production of synthetic analogues that 
can increase the potency and duration of their biological effects. Aim: The aim of this study 
was to evaluated the efficacy of a novel synthetic chalconic compound, Chalcone T4, applied 
directly to periodontal tissues in a periodontal disease model induced in rats. Methods: The 
experimental protocol was approved by the Ethics Committee for Animal Use of the Faculty of 
Dentistry of Araraquara - UNESP, under number (23/2020), and carried out in accordance with 
the guidelines of the National Council for the Control of Animal Experimentation. A total of 40 
animals (Rattus norvegicus albinus, Holtzman) were randomly divided at four experimental 
groups: Control negative (without disease and treatment); Control positive (with the disease 
and without treatment); Chalcone I (with the disease and treated with 0,6mg/mL of Chalcone 
T4) and Chalcone II I (with the disease and treated with 1,8mg/mL of Chalcone T4). The 
Periodontal disease was induced by the ligature installation around the lowers first molars 
and the Chalcone T4 was applied topically in the gingival sulcus around the first molars for 
10 days, once a day. On the 10th day, the animals were euthanized and the gingival tissues 
around the tooth, and the hemi-mandibles were removed for the following analyses: Bone 
resorption by microtomography (µCT), quantification of the cellular infiltrate and extracellular 
matrix (stereometric analysis), analysis of the expression of inflammatory mediators: Nuclear 
factor of activated T cells1(NFATc1), tumor necrosis factor alpha (TNF-α), inducible nitric 
oxide synthase (iNOS), superoxide dismutase (SOD) by RT-qPCR. Results: The results showed 
that the lowest dose of the compound inhibited ligature-induced bone loss, and both doses 
prevented collagen matrix degradation and decreased gene expression of NFATc1, TNF-α and 
iNOS, and increase gene expression of superoxide dismutase (SOD). Conclusion: Chalcone T4 
topically applied prevented bone resorption and inflammation associated with periodontitis, 
suggesting a therapeutic potential for the compound in this inflammatory condition. (Funding 
support: FAPESP n°2020/11180-3) 
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127 - RECOMBINANT LPG3 VACCINE CONTROLS LIVER PARASITISM AND PREVENTS 
TISSUE DAMAGE IN MICE INFECTED WITH LEISHMANIA CHAGASI
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Visceral leishmaniasis (VL) is a neglected tropical disease that remains a public health problem 
today. Since the chemotherapy used to treat the disease is expensive and causes various side 
effects and a vaccine for humans is not yet available, it is very important to search for new 
vaccine formulations with protective potential against VL. In this work, the effect of immunization 
with recombinant LPG3 protein on parasitism and on the hepatic tissue integrity of infected 
BALB/c mice was tested, given that the liver is an important target organ for the parasite. The 
vaccination protocol consisted of three doses for five groups: PBS inoculated and uninfected (NI) 
and the groups challenged with Leishmania chagasi promastigote forms: previously inoculated 
with PBS (NV), saponin (SAP), rLPG3, and rLPG3 + SAP. The mice were challenged two weeks after 
the last immunization with 1 × 107 L. chagasi promastigote forms intravenously and sacrificed 
two weeks after the challenge. The rLPG3 and rLPG3 + SAP groups showed a reduction of 
parasitism, 93.82%, and 99.33% respectively, compared to NV. The rLPG3, with or without SAP, 
reduced the ratio of IgG1/IgG2a antibodies compared to the NV group. rLPG3 + SAP vaccinated 
mice presented levels of liver damage markers like the NI group, increased activity of antioxidant 
enzymes, preserved histological architecture of the liver, with reduced formation of granulomas. 
The success of some immunogens is related to the use of SAP as an adjuvant, which can induce 
a strong pro-inflammatory response. The lower ratio of IgG1/IgG2a antibodies suggests that 
immunization with rLPG3 + SAP shifted the immune response to a Th1 profile leading to reduced 
parasite load. This reduction is also due to the activation of macrophages by the cytokine IFN-γ, 
which activates infected cells and induces them to produce nitric oxide and free radicals that kill 
the parasites. It is known that in dogs, there is an increase in free radicals and an exacerbation of 
the proinflammatory response, which affects the structure of the liver. The production of these 
radicals was reduced in mice immunized with rLPG3 + SAP. Additional studies are needed to 
clarify the immune mechanism triggered by immunization with rLPG3 + SAP. However, the results 
of this work highlight the importance of vaccination, not only as an antiparasitic mechanism but 
also as a factor that acts to maintain the integrity of the infected organ. Animal experimentation 
complied with the ethical principles of the Veterinary Professional Code, according to the opinion 
of the Ethics Committee on the Use of Animals (approved by CEUA/UFV – Research Project – 
process number: 16/2016). This work was supported by the Fundação de Amparo à Pesquisa 
do Estado de Minas Gerais [grant number APQ-01211-17 to EAM] and Coordination for the 
Improvement of Higher Education Personnel [doctoral fellowship for DSSB].

Keywords: LPG3. Visceral leishmaniasis. Liver morphology. Oxidative stress. Vaccine.
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128 - RHODNIUS PROLIXUS SALIVARY GLANDULAR EXTRACT IS ABLE TO REDUCE 
HARMFUL ASPECTS OF THE HOST-PATHOGEN INTERACTION IN C57BL/6 MICE 
ORALLY INFECTED BY TOXOPLASMA GONDII.
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Background: C57BL/6 mice when orally infected by T. gondii develop a harmful host-
pathogen interaction. The infected animals trigger an intense Th1 cytokine storm that 
promote deleterious effects in the small intestine such as intense inflammation, epithelial 
cells necrosis, bacterial translocation and high parasitemia. The pathological aspects present 
in these infected animals resemble to human Crohn’s disease. Nowadays, Crohn’s patients 
are facing hardships, the treatment available is far to be efficient and accessible. However, 
previous researches have demonstrated the capacity of R. prolixus saliva constituents 
to downregulate Th1 host immunity. Nitrophorins and others lipocalins present in saliva 
play a central role in immunoregulation. Thus, saliva constituents possibly could modulate 
Th1 dysfunctional immunity present in Crohn’s patients and C57BL/6 orally infected by T. 
gondii. Aims: This study aims to evaluate the immunomodulatory effects of R. prolixus saliva 
constituents during the T. gondii oral infection. Methods: To lead this study we delineated 
3 groups, each one containing 10 mice (CEUA-UFU 023/019). The treatment was performed 
intraperitonially every day. Control group received 100µL of phosphate buffer saline and 
experimental groups received 10µg or 30µg of salivary glandular extracts (SGE). SGE were 
obtained after dissection, maceration and centrifugation of R. prolixus glandular tissue. 
The experiment last 23 days, and T. gondii infection was done by oral gavage on the second 
day of treatment. The weight and scores were collected daily. On the 23rd treatment day 
the euthanasia was performed. Moreover, the brain was collected for cysts counts and 
immunohistochemistry. The bowel was also collected for morphometric analysis. Blood 
samples and intestine fragments were collected for cytokines measurement by cytometric 
bead array. Statistical analyses were performed with GraphPad Prism. Results: Treatment with 
SGE in higher concentration decreased significantly clinical scores of T. gondii infection. In 
addition, animals treated with the highest concentration of SGE lost less weight than the other 
two groups. Our results have shown that SGE acted as good immunomodulatory component. 
The groups treated with SGE increased the production of regulatory Th2 systemic cytokines 
in comparison to control group. The group treated with 30µg of glandular extracts improved 
significantly the synthesis of intestinal IL-10. The cysts count and immunohistochemistry 
indicated that treated animals significantly got less cysts on brain tissue than no treated ones. 
The animals treated with 30µg of SGE showed on small intestine lager villus length, lager 
epithelium area, reduced crypts depth and increased number of goblets cells. Conclusion: 
Therefore, we conclude that R. prolixus saliva constituents can immunomodulate the Th1 
exacerbated response triggered by T. gondii in C57BL/6 mice and reduce many harmful 
aspects of the host-pathogen interaction.

Financial support: UFTM, UFU, CAPES, CNPq
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129 - ZIKA VIRUS INFECTION INDUCES OXIDATIVE STRESS AND ULTRASTRUCTURAL 
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Background: Zika fever is an arbovirus, transmitted mainly by mosquitoes of the Aedes genus, 
but it can also be transmitted from mother to fetus. This arbovirus gained importance in Brazil 
in 2015, when the first outbreak of the disease occurred, because this disease assumes an even 
more complex profile associated with pregnant women, due to the correlation between Zika virus 
(ZIKV) infection and the occurrence of congenital Zika syndrome. ZIKV crosses the placenta and 
infects the fetus, but the pathogenesis of this disease remains unclear. Aims: Based on this, this 
project aims to understand the consequences that ZIKV infection can cause in a trophoblastic cell 
line, HTR-8/SVneo. Methods: Initially, we standardized an infection protocol, using different MOIs 
(0.1, 0.2 or 1) of virus or Mock (negative control) for 24h, evaluating the number of infected cells 
by immunofluorescence and flow cytometry. Infected and control cells were prepared for viewing 
under electron microscopy. Then, we analyzed the semi-thin sections under the light microscope 
and the ultrastructural changes of the infected cells by electron microscopy. We also evaluated 
the activity of enzymes related to cellular oxidative stress, such as Superoxide Dismutase (SOD), 
Catalase (CAT) and the production of reactive species such as Malondialdehyde (MDA) and 
Nitric Oxide (NO) through colorimetric reactions. Results: Immunofluorescence indicated that 
infection with 1 MOI of ZIKV results in a higher intensity of the NS1 protein in relation to other 
MOIs, which is considered the best condition for infection, confirmed by flow cytometry with a 
higher percentage of infected cells (44.2%). Analyzing the semithin sections, we observed that 
the cells were intact after processing and in the infected samples we observed more cellular 
extensions, indicating that the cells were activated. Transmission electron microscopy analysis 
showed alterations in mitochondria, which were smaller and with loss of mitochondrial cristae, 
endoplasmic reticulum with less dilated cisternae and presence of many processes and secretion 
of vesicles, compared to the control (Mock) which had normal morphological aspects. The 
infected cells showed a significant increase in the activity of the antioxidant enzyme SOD, and the 
reactive species MDA and NO were compared (1.29 ± 0.41 U/mg of protein, 0.01 ± 0.001 nmol/
mg of protein and 95, 68 ± 52.01 µmol/ml) for the control (0.21 ± 0.11 U/mg protein, 0.003 ± 0.002 
nmol/mg protein and 48.79 ± 9.18 µmol/ml), respectively. CAT enzyme activity was lower in cells 
infected with ZIKV (5.1 ± 3.8 U/mg protein) compared to control (33.88 ± 30.0 U/mg protein), due 
to rapid consumption and consequent depletion. because of the infection. Conclusion: These 
results will allow a better understanding of the pathogenesis of the disease in pregnant women, 
elucidating the effects of infection on placental cell lines. Funding support: IOC-FIOCRUZ, UERJ, 
CNPq and FAPERJ.
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130 - A PPAR-ALPHA AGONIST AND DPP-4 INHIBITOR MITIGATE ADIPOCYTE 
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Background: Obesity causes white and brown adipocyte dysfunction, reducing browning 
and stimulating whitening. Drugs that tackle adipocyte dysfunction through thermogenesis 
stimulation could be used to treat obesity.

Aims: This study sought to address whether a combination of the PPAR-alpha agonist 
(WY14643) and DPP4i (linagliptin) potentiates browning and mitigates adipose tissue 
dysfunction, emphasizing the pathways related to browning induction and the underlying 
thermogenesis in high-fat-fed mice.

Methods: Adult male C57BL/6 mice were randomly assigned to receive a control diet (C, 10% 
lipids) or a high-fat diet (HF, 50% lipids) for 12 weeks. Experiment 1 aimed to evaluate whether 
5 weeks of combined therapy was able to potentiate browning using a five-group design: 
C, HF, HFW (monotherapy with WY14643, 2.5 mg/kg body mass), HFL (monotherapy with 
linagliptin, 15 mg/kg body mass), and HFC (a combination of both drugs). Experiment 2 further 
addressed the pathways involved in browning maximization using a four-group study design: 
C, CC (C diet plus the drug combination), HF, and HFC (HF diet plus the drug combination). 
After sacrifice, biochemical, molecular, and stereological analyses addressed the outcomes.

Results: The HF group showed overweight, oral glucose intolerance, sWAT adipocyte 
hypertrophy, and reduced numerical density of nuclei per area of BAT confirming whitening. 
Only the combined treatment normalized these parameters in addition to body temperature 
increase, browning induction, and whitening rescue. The high expression of thermogenic 
marker genes parallel to reduced expression of inflammatory and endoplasmic reticulum 
stress genes mediated the beneficial findings. Hence, the PPAR-alpha agonist and DPP-4i 
combination is a promising target for obesity control by inducing functional brown adipocytes, 
browning of sWAT, and enhanced adaptive thermogenesis.

Conclusion: The present results point to a browning stimulation parallel to a complete 
whitening alleviation after combining a PPAR-alpha agonist with a DPP-4i treatment, 
suggesting promising anti-obesity effects of the proposed treatment.

Ethics Committee: Animal Ethics Committee of UERJ (CEUA/041/2018).

Funding: Coordenação de Aperfeiçoamento de Pessoal de Nível Superior – Brasil (CAPES – 
Finance Code 001), Fundação Carlos Chagas Filho de Amparo à Pesquisa do Rio de Janeiro 
(FAPERJ, Grant numbers: E-26/202.657/2018, and E-26/010.002136/2019 to VS-M), and 
Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq, Grant number 
303785/2020-9 to VS-M).
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Introduction: Pfaffia glomerata popularly known as the Brazilian Ginseng, is a species of 
great medical and economic value, presenting medicinal properties. However, even when 
used as a physical stimulant, there are no studies on P. glomerata intake and its effects on 
cardiac tissue. Results obtained by our team prove that the ingestion of P. glomerata induces 
the production and release of nitric oxide (NO), which acts in the vasodilation process, and 
interfere in cardiac morphophysiology. Objective: To evaluate the cardiac parenchyma of 
mice submitted to treatment with hydroalcoholic extract of P. glomerata (EHRPG) in order to 
verify histological changes in tissue. Methodology: Male mice Swiss (50 days of age) were used 
after approval by the Ethics Committee in Animal Studies of the Federal University of Viçosa 
(CEUA-UFV, protocol number 44/201). After treatment with ERPG, at doses of 100, 200 and 
400mg/kg and 200mg/kg (discontinuous doses), the heart was removed and processed for 
morphological analysis. Negative (water) and positive (sildenafil citrate, CS, 7mg/kg) control 
groups were also used. Histological slides were made for morphometric and stereological 
analyzes. Results: Biometric parameters showed changes in body weight, heart weight, atrial 
weight in CS and lower concentrations of EHRPG and ventricular weight in CS and EHRPG 
patients continuously. The stereological parameters showed changes in the volumetric 
density of ventricular cardiomyocytes, collagen deposition, volume occupied by blood vessels, 
interstitial volume, nuclear measurements, cell viability, and mast cell count in the atrium and 
ventricle in the treatment with CS and EHRPG. Conclusion: The results of the present study 
indicate that the continuous use of ERPG, as well as CS, alters some parameters of ventricular 
morphology, and dosages of 200 and 400mg/kg of EHRPG, and CS may induce apoptosis. 
However, these changes do not indicate interference in heart functioning.

Support: PIBIC/CNPQ
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150

Thematic Area: Morphology ad Cell Biology

132 - AZADIRACHTIN-BASED BIOPESTICIDE ACTS AS A HAZARDOUS PRODUCT 
BY AFFECTING FITNESS AND OVARIAN DEVELOPMENT OF THE NATURAL ENEMY 
CERAEOCHRYSA CLAVERI (NEUROPTERA: CHRYSOPIDAE)
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Backgroud Ceraeochrysa claveri is considered an important predator insect with great 
potential for the biological control of pests in neotropical agroecosystems and the 
maintenance of these non-target beneficial insect in the environment could contribute 
to establish a sustainable agriculture, decreasing the pesticide dependency, reducing 
environmental pollution and human contamination. So, the use of botanical insecticides 
derived form plant extracts (biopesticide) have been considered as an alternative pest 
control methods that minimize the adverse effects of synthetic insecticides. Azadirachtin-
based biopesticides are the one of the most commercialized botanical products nowadays 
and represent an alternative to traditional compounds. Despite of extensive studies of 
physiological effects on pest insects, little attention has been given to the multiple toxic effects 
of azadirachtin under authorized concentrations on natural enemies of insect pests. Aims 
Here, we aimed to investigate the effects of an azadirachtin-based biopesticide (Azamax™) 
on fitness and ovarian development of the pest predator C. claveri by ingestion exposure. 
Methods A total of 450 C. claveri larvae were evenly distributed in 2 experimental groups 
treated with Azamax™ at 36 mg/L (0,3%) and 60 mg/L (0,5%) for 15 days, and 1 control group 
treated with distilled water. The tested doses corresponded to the minimum and maximum 
concentrations used in the field. Results The biological data of experimental groups revealed a 
reduced survival period, modification in larval and pupal developmental time, malformations 
in the insect body and ultrastructural alterations in ovary, like thinner ovariolar sheath, 
complete shrinkage of the entire ovarioles, alterations in somatic and germ cells organization 
and cell death, suggesting the lack of oocytes reaching to the egg stage at both doses of 
treatment. The ovarian follicle failed to complete its development and compromising the 
C. claveri reproduction. Conclusion Azamax™, known as a reduced risk insecticide, induces 
hazard effects in lifespan and ovarian development of C. claveri, an economically important 
non-target insect. Funding support Colciencias 678-2015/Colombia.
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RECEPTOR, NNOS AND CHAT AFTER EXPERIMENTAL ULCERATIVE COLITIS IN MICE
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Background: The enteric nervous system (ENS) is affected by inflammatory bowel diseases 
(IBDs). In this context, butyrate is a short-chain fatty acid (SCFA), produced by gut microbiota 
from the fermentation of dietary fibers, which binds to G protein-coupled receptors, such 
as GPR41 receptor, and contributes to the maintenance of intestinal health. However, the 
effects of butyrate on IBDs and how it interacts in the different enteric neuronal classes 
remains unclear. Aims: This work aimed to study a SCFA receptor, GPR41 receptor, and 
analyze the effect of Sodium Butyrate on mice myenteric neurons submitted to experimental 
ulcerative colitis (UC). Methods: For colitis induction, C57BL/6 mice received intrarectal 
injection of 100µL of 2,4,6-Trinitrobenzenesulfonic acid (TNBS group). SHAM group received 
only the vehicle (ethanol 35%). After colitis induction, some animals were treated for 7 days 
with Sodium Butyrate (100 mg/kg, SB group) via gavage, while the SHAM and TNBS groups 
received an equivalent amount of saline (Approved under Protocol Number CEUA-ICB/USP 
6507141420). The disease activity index (DAI) was analyzed. Animals were euthanized 7 days 
after TNBS injection. Large intestines were collected and processed for immunofluorescence 
double labelling analysis for GPR41 receptor with neuronal nitric oxide synthase (nNOS) and 
choline acetyltransferase (ChAT) and histological analysis. The number of neurons/ganglia 
immunoreactive (ir) for GPR41 receptor, nNOS, ChAT and were analyzed. Results: The DAI 
results showed increased scores, reflecting stool consistency and stool bleeding, in the TNBS 
group, and decreased scores in the SB group. The number of GPR41-ir neurons decreased 
30.2% in TNBS group (15.7±0.6; n=5), compared to the SHAM group (22.5±0.3; p<0.05; n=5) 
and increased 26.6 % in the SB group (21.4±0.4; p<0.05 n=5), compared to the TNBS group. 
The number of nNOS-ir neurons decreased 31.1% in TNBS group (4.2±0.2; n=5), compared 
to the SHAM group (6.1±0.4; p<0.05; n=5) and increased 32.3% in SB group (6.2±0.3; p<0.05; 
n=5), compared to TNBS group. The number of ChAT-ir neurons decreased 28.3% in TNBS 
group (6.1±0.1; n=5), compared to the SHAM group (8.6±0.1; p<0.05; n=5) and increased 
26.2% in the SB group (8.4±0.1; p<0.05; n=5), compared to the TNBS group. Histological 
analysis showed loss of mucosal integrity, hyperemia, submucosal edema and inflammatory 
infiltration in TNBS group, compared to the SHAM group, while in the SB group these findings 
were attenuated. Conclusion: UC caused loss of GPR41-ir, nNOS-ir and ChAT-ir neurons and 
treatment with Sodium Butyrate was able to recover neuronal loss and attenuate DAI scores 
and morphological changes. Also, enteric neurons were immunoreactive for GPR41 receptor, 
suggesting that these neurons can respond to butyrate binding and SCFAs may be a possible 
therapeutic tool for IBDs.

Funding Support: FAPESP, CAPES and CNPq.

Ethical approval: Approved by the Ethic Committee on Animal Use of Biomedical Sciences 
Institute of the University of São Paulo under Protocol Number CEUA-ICB/USP 6507141420.
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134 - CELL CHANGES CAUSED BY EXPOSURE TO PYRIPROXYFEN DURING BRAIN 
DEVELOPMENT
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(1) Programa de Pós-graduação em Biologia Celular e do Desenvolvimento - Laboratório de Reprodução 
e Desenvolvimento Animal, Universidade Federal de Santa Catarina, Santa Catarina, Brasil. E-mail: maico.
roberto@posgrad.ufsc.br; Mobile: +55 49 99928-3137; Institucional number: +55 48 3721-9799. E-mail: mel.
asferreira@gmail.com; E-mail: evelise.nazari@ufsc.br.

Pyriproxyfen larvicide (PPF) is used globally in drinking water reservoirs to control Aedes 
mosquitoes. Experimental assays have demonstrated PPF toxicity in the development of 
vertebrates. However, these effects on the central nervous system remain unclear. Here, 
the aim was to investigate the effects of PPF in brains with and without apparent congenital 
anomalies, using Gallus domesticus as an experimental model. The embryos were exposed 
to two sublethal concentrations of PPF (0.01 and 10 mg/L) at E1 and analyzed at E10. Control 
embryos received exclusively DMSO+saline solution (0.00 mg/L PPF) (Ethics Committee nº 
5843231018). After, the exposed embryos were divided into two groups: without apparent 
congenital anomalies and with exencephaly. Serial sections of the forebrain were stained with 
HE and cell density was calculated in the ependymal and cortical layers by the stereological 
method. The content of phospho-histone H3 (PHH3) protein, involved in cell proliferation, was 
analyzed in the same layers by immunohistochemistry. Overall, in both control and exposed 
embryos without anomalies, the ependymal and cortical layers were well recognized, while 
in exencephalic embryos only the ependymal layer was typically identified. In the ependymal 
layer, there was a reduction of cell density in embryos without anomalies exposed to 10 
mg/L (p < 0.05), and also in exencephalic embryos exposed to 0.01 mg/L (p < 0.0001) and 
10 mg/L (p< 0.05) compared to control. In the cortical layer, there was a reduction of cell 
density in embryos without anomalies exposed to 0.01 mg/L (p < 0.01), but an increase in 
exencephalic embryos exposed to 0.01 mg/L (p < 0.01) and 10 mg/L (p < 0.001) was verified in 
comparison to control. Only in the ependymal layer were observed proliferating cells, which 
were reduced in the embryos without anomaly exposed to 10 mg/L (p < 0.0001). However, in 
exencephalic embryos exposed to the same concentration, an increase in cell proliferation 
was observed (p < 0.001). In exposed embryos without anomalies, the reduction in cell density 
in the ependymal layer may be related to the decrease observed in the proliferating cells. 
Nevertheless, in exencephalic embryos, the increased cell proliferation in the ependymal 
layer may be associated with an enhancement in migrating cells to the cortical layer, which 
has resulted in the increased cortical cell density. Also, in these embryos the lack of typical 
morphological organization may be related to the increased cell density. These results reveal 
that PPF interferes differentially with the density and proliferation of neural cells in the 
forebrain, either in embryos with or without congenital anomalies. Support: CAPES; CNPq.
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135 - CELLULAR EFFECTS ON RETINAL MÜLLER CELLS AFTER RHO KINASE (ROCK) 
INHIBITOR TREATMENT.
Vinicius Moraes de Paiva Roda¹, Rafael André da Silva², Paula Veloso Siqueira¹, Gabriela Lustoza de Jesus¹, 
Monique Matsuda³, Gabriella Malheiros Moraes1 , Dania Emi Hamassaki¹, Marinilce Fagundes dos Santos¹ 
¹Department of Cell & Developmental Biology, Institute of Biomedical Sciences, University of São Paulo, 
Brazil. ²Department of Biological Sciences, Intitute of Biosciences, Letters and Exact Sciences, São Paulo State 
University, São José do Rio Preto, SP, Brazil. ³Laboratory of Investigation in Ophthalmology (LIM-33), Division 
of Ophthalmology, Faculty of Medicine, University of São Paulo, Brazil. Contact e-mail: vinicius.moraes95@
usp.br 

Background: The epiretinal membrane, a pathological condition characterized by the 
formation of fibrocontractile tissue on the inner surface of the retina. It is composed by 
cells and extracellular matrix, can generate traction and compromise vision. Thus, there is a 
search for new therapeutic approaches that aim to prevent or treat the cellular dysfunctions 
involved in the progression of this pathology. In this context, retinal Müller glial cells, the 
main glial cell in vertebrate retina, play a key role in membrane pathogenesis. Changes in 
the retinal microenvironment leads to Müller cells activation and transdifferentiation into 
a myofibroblast phenotype. The Rho GTPase signaling pathway, in particular Rho kinase 
(ROCK), is a possible therapeutic target, as it involved in the regulation of cellular processes 
associated with fibrosis, such as proliferation, migration, and contraction. Aims: To evaluate 
the effects of inhibition of ROCK, an effector of Rho GTPases, on human Müller glial cells 
viability and growth, cytoskeletal arrangement, expression of extracellular matrix components 
and α-smooth muscle actin (α-SMA), migration and contractility. Methods: Human Müller 
glial cell line (MIO-M1), kindly donated by Dr. A. Limb (UCL Institute of Ophthalmology 
London, UK) were cultured and treated for 24h without or with 20µM Y27632 ROCK 
inhibitor. Cell viability was evaluated by MTT and trypan blue assays, F-actin cytoskeleton 
by fluorescent phalloidin labeling. Gene (COL1A1, COL5A2, FN1, ACTA2) and protein 
(collagen I and V, fibronectin, laminin and α-SMA) expression was analyzed by RT-PCR and 
immunofluorescence, respectively. Cell migration was evaluated by transwell assay and cell 
contractility by collagen gel contraction assay. Results: Inhibition of ROCK by Y27632 did not 
affect cell viability, but reduced growth after 72h. Y27632 induced F-actin disorganization in 
Müller cells leading to a decrease in the cell body, disassembly of stress fibers and formation 
branched cell extensions. Y27632 induced lower immunoreactivity of α-SMA, but not of 
collagen I and V, laminin and fibronectin. ACTA2 gene expression was reduced, whereas 
FN1 expression increased. Y27632 considerably inhibited cell contractility on collagen gels, 
without affecting cell migration. Conclusion: Preliminary results of pharmacological inhibition 
of ROCK by Y27632 in Müller glial cells suggest that this may be an effective approach to 
prevent contractility and transdifferentiation of these cells, without altering cell viability. 
Financial support: CAPES, CNPq, FAPESP. Keywords: Müller glial cells; Rho Kinase; Epiretinal 
Membranes; Retina
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136 - DELETION OF MIRNA-22 INDUCES CARDIAC HYPERTROPHY IN FEMALE MICE 
BUT ATTENUATES OBESOGENIC DIET-MEDIATED METABOLIC DISORDERS
Authors: Tábatha de Oliveira Silva1 , Caroline A. Lino1 , Paula Fontes Asprino2 , Yao Wei Lu3 , Leonardo 
Jensen4 , Jose Donato Júnior5 , Maria Cláudia Irigoyen4 , Maria Luiza M. BarretoChaves1 , Pedro A. Favoretto 
Galante2 , Da-Zhi Wang6 , Gabriela P. Diniz1 . 1Department of Anatomy, Institute of Biomedical Sciences, 
University of Sao Paulo, Sao Paulo, Brazil. 2Centro de Oncologia Molecular, Hospital Sirio-Libanes, Sao Paulo, 
Brazil. 3Department of Cardiology, Boston Children’s Hospital, Harvard Medical School, Boston, Massachusetts, 
USA. 4Hypertension Unit, Heart Institute, University of Sao Paulo, Sao Paulo, Brazil. 5Department of Physiology 
and Biophysics, Institute of Biomedical Sciences, University of Sao Paulo, Sao Paulo, Brazil. 6Heart Institute, 
University of South Florida, Tampa, Florida, USA. Presenting author: Tábatha de Oliveira Silva; Laboratory of 
Cellular Biology and Functional Anatomy, Department of Anatomy, Institute of Biomedical Sciences, University 
of Sao Paulo. Av. Professor Lineu Prestes, 2415. São Paulo, SP, 05508-000, Brazil. Mobile contact: 55 (11) 
952024318. Institutional contact: 55 (11) 3091-7750. E-mail: tabatha@icb.usp.br. 

Background: The prevalence of obesity has increased in many countries, contributing 
to several cardiometabolic disorders. Diverse studies have demonstrated the important 
contribution of microRNAs in obesity-related cardiovascular and metabolic dysfunctions. 
Aims: In this study, we evaluated the impact of microRNA-22 (miR-22) on cardiovascular 
and metabolic disorders promoted by hypercaloric diet in female mice. Methods: Five-
week-old female mice wild type and knockout for miR-22 (KO) were fed a control diet or an 
hypercaloric diet containing a high-fat diet and sweetened condensed milk for 16 weeks. 
Body weight gain, insulin resistance, glucose tolerance, and dyslipidemia were evaluated. 
Echocardiography was used to assess cardiac morphology and function. After euthanasia, 
heart samples were used for histology and molecular analyses by RNAseq and qPCR. The 
experiments were carried out under the approval of the Ethics Committee 66/2016/CEUA. 
This work was supporting by CAPES - Financing Code 001 and FAPESP - Process nº2018/10338-
2. Results: Here, we found that miR-22 deletion attenuated the body weight gain, adiposity 
and prevented insulin resistance and dyslipidemia promoted by hypercaloric diet in female 
mice. In addition, deletion of miR-22 increased mitochondrial fatty acid β-oxidation in the 
skeletal muscle of female mice fed an hypercaloric diet. Moreover, female KO mice exhibited 
cardiac hypertrophy without left ventricular dysfunction and myocardial fibrosis. Analysis 
of RNAseq showed that both miR-22 deletion and hypercaloric diet altered the profile of 
mRNA expression in the hearts. Pathway enrichment analysis revealed an increase in genes 
related to heart growth response in the hearts of female KO mice. Analysis of qPCR showed 
that deletion of miR-22 increased the cardiac mRNA levels of Calm1, Yap1, Egfr and Tgfbr1. 
Conclusion: Our results demonstrated that miR-22 deletion induces cardiac hypertrophy 
in female mice without impairing myocardial function and suggest miR-22 as a potential 
therapeutic target for the treatment of obesity-related metabolic disorders. 
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137 - DIET-INDUCED OBESE (DIO) MICE TREATED WITH OXYNTOMODULIN 
ANALOG (ANORECTIC INTESTINAL PEPTIDE HORMONE): WHITE ADIPOSE TISSUE 
(EPIDYDIMAL AND SUBCUTANEOUS) AND BROWN ADIPOSE TISSUE
Thatiany Souza-Marinho, Renata Spezani, Thamiris F. de Oliveira, Ilitch A. Marcondes-de-Castro, Marcia B. 
Aguila , Carlos A. Mandarim-de-Lacerda
Laboratory of Morphometry, Metabolism and Cardiovascular disease, Biomedical Center, The University of 
the State of Rio de Janeiro, Brazil (www.lmmc.uerj.br).

Background: White adipose tissue (WAT) influence energy metabolism through lipolysis, 
lipogenesis, and energy storage through triacylglycerol, playing a crucial role in the 
development of obesity-associated diseases. Brown adipose tissue (BAT) is vital for regulating 
thermogenesis and is related to lipid and carbohydrate homeostasis. Oxyntomodulin (OXM) 
is a gut hormone with balanced GLP-1 and glucagon receptors activity, functioning as a dual 
agonist of these receptors. Then, OXM increases energy expenditure, inhibits appetite, and 
induces body mass loss. Cotadutide is an OXM analog with a longer half-life and can be 
administered once daily.

Aims: We aimed to observe the effects of cotadutide in DIO mice.

Methods: C57BL/6 mice were separated into two groups (n=20/group) according to the diet 
offered for ten weeks: a control diet (C) and a high-fat diet (HF). Then, the animals were 
reassembled into four groups (n=10/group), considering the previous feeding schedule and 
the treatment (daily subcutaneous injection of cotadutide, 30 mmol/kg). Four groups were 
formed: C, CC (C+cotadutide), HF, and HFC (HF+cotadutide). BW, food intake, energy intake, 
oral glucose tolerance test, fasting insulin resistance index, and the quantitative insulin 
sensitivity check index were performed. Epididymal (eWAT), subcutaneous (sWAT), and 
interscapular BAT were dissected and prepared for eWAT adipocyte stereology, interscapular 
thermography, and RT-qPCR.

Results: Bodyweight (BW), energy intake, and Fasting Insulin Resistance index (FIRi) were 
higher, and the Quantitative Insulin Sensitivity index (QUICKi) was lower in the HF group than 
in the C group, and cotadutide lessened BW and FIRi and improved QUICKi. Also, adiponectin 
was lower, leptin was higher in these groups, and cotadutide showed beneficial effects. DIO 
mice showed increased eWAT and sWAT fat pads. Hypertrophied eWAT adipocytes were seen 
in the HF group compared to the C group, which was mitigated in the cotadutide group. In 
addition, cotadudide improved TNFa and Il6 inflammation-related genes, reduced leptin, and 
increased adiponectin expressions. Also, the interscapular body temperature increased in the 
cotadutide-treated groups.

Conclusion: Besides the GLP-1/Glucagon dual agonism expected beneficial effects in the 
obesity and insulin resistance mouse model, leading to weight loss, improved glucose 
tolerance, and reduced insulin resistance, our preliminary results indicate a rise in body 
temperature (interscapular) due to cotadutide administration, which merits being explored 
further as a mechanism linked to the energy expenditure.

Animal Ethics Committee: Protocol Number CEUA 002/2021.

Funding support: CNPq 305993/2021-6; FAPERJ E-26/200.936/2021.
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138 - EFFECT OF TREATMENT WITH MODIFIED CITRUS PECTIN IN THE HEART 
DURING CISPLATIN-INDUCED TOXICITY MODEL
NYCOLE MORELLI BELOTE (1) – nycole.morelli@unifesp.br; DIEGO DIAS DOS SANTOS (1,2) - diego.dias@unesp.
br; GISELA R.S. SASSO (1) - gisela.morf@hotmail.com; CRISTIANE DAMAS GIL (1) – cristiane.gil@unifesp.br;
(1) Federal University of São Paulo (Unifesp), Department of Morphology and Genetics, Paulista School of 
Medicine (EPM), São Paulo, SP, Brazil.
(2) São Paulo State University (Unesp), Institute of Bioscience, Humanities and Exact Sciences (Ibilce), 
Department of Biology, São José do Rio Preto, SP, Brazil.

Background: Cisplatin is an antineoplasic agent related to cardiac toxicity. Inflammation 
and oxidative stress are very common mechanisms in the cytotoxicity caused by cisplatin. 
In this context, we highlight galectin-3 (Gal-3), a β-galactoside-binding protein that regulates 
inflammatory and oxidative processes, and an important biomarker of cardiac fibrosis. 
Aims: Evaluate the effect of pharmacological inhibition of Gal-3 with modified citrus pectin 
(MCP) on the heart in a model of cisplatin-induced acute toxicity. Methods: Male Wistar rats 
were divided into 4 groups (n=6/group): SHAM – received sterile saline intraperitoneally (i.p) 
for 3 days; CIS – received cisplatin i.p (10mg/kg/day) for 3 days; MCP – received MCP orally 
(100 mg/kg/day) for 7 days, followed by sterile saline i.p for 3 days; MCP+CIS – received 
MCP orally for 7 days followed by cisplatin for another 3 days. After 6 hours of the last 
dose of cisplatin or vehicle, blood, heart and kidneys were collected (CEUA nº 5338060422). 
Results: Cisplatin administration produced a marked weight loss in the animals on the 3rd 
day, while in the other groups there were no significant changes. The quantification of 
leukocytes showed a significant increase and reduction in the proportion of neutrophils 
and lymphocytes, respectively, in the CIS and MCP+CIS groups in relation to their respective 
control groups. Histological analysis of the heart did not show any morphological changes 
in cardiomyocytes between the different experimental conditions. The presence of CD68-
positive macrophages was detected in all experimental conditions, but without changes 
between groups. A significant increase in the malondialdehyde levels, a biomarker of 
oxidative stress-induced lipid peroxidation, were detected in the heart homogenates from 
MCP+CIS group compared to the SHAM. On the other hand, the expression of antioxidant 
enzyme catalase in cardiac tissue was significantly higher in the CIS group compared to 
SHAM, as evidenced by immunohistochemistry. Multiplex analysis of heart homogenates also 
showed a deregulation of critical enzymes of mitochondrial oxidative phosphorylation, the 
complex I and II. The former showed a marked decrease in the CIS and MCP groups compared 
to the SHAM, while the latter rise in the MCP+CIS group compared to the MCP. Finally, 
treatment with MCP did not alter the levels of Gal-3 protein in the blood and heart, but it was 
effective in reducing its levels in the kidneys compared to the SHAM. Conclusion: The model 
of cisplatin-induced acute toxicity produces a systemic inflammatory response but does not 
affect the morphological structure of the heart. MCP does not reduce cardiac levels of Gal-3 
but affects the mitochondrial oxidative phosphorylation process in the heart. Future analysis 
will contribute to a better understanding of the molecular effects of MCP in the heart under 
cisplatin administration.

Financial Support: FAPESP (Grant numbers 2020/03565-2; 2021/04139-0).

Keywords: cardiotoxicity; galectin-3; immune-histochemistry; inflammation; leukocytes; 
macrophage.
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139 - EFFECTS OF PYRIPROXYFEN EXPOSURE ON SPINAL CORD AND VERTEBRAE 
DEVELOPMENT IN GALLUS DOMESTICUS EMBRYOS
1Méllanie Amanda Silva Ferreira *, 1Maico Roberto Luckmann, 1Evelise Maria Nazari
1Programa de Pós-Graduação em Biologia Celular e do Desenvolvimento - Laboratório de Reprodução e 
Desenvolvimento Animal – Universidade Federal de Santa Catarina – Florianópolis, Santa Catarina – Brasil.
E-mail: mel.asferreira@gmail.com; Institutional number: +55 47 3721-9799 Mobile: +55 47 99990-9223.
E-mail: maico.roberto@posgrad.ufsc.br; E-mail: evelise.nazari@ufsc.br.

Pyriproxyfen (PPF) is an insecticide widely used for mosquito larvae control in urban areas, 
applied in water reservoirs, including drinking water. Even though humans are exposed daily 
to PPF, its toxicity on embryonic development is not well understood. The aim of this work 
was to evaluate the influence of PPF exposure during the development of the spinal cord 
and vertebrae in Gallus domesticus embryos as an experimental model. The embryos were 
exposed at E1 to PPF (0.01 mg/L and 10 mg/L), and the control group received only vehicle 
solution (DMSO + saline) (Animal Ethics Committee nº 5843231018). At E10, the embryos were 
desensitized at 4 ºC, fixed, dissected between upper and lower limbs, embedded in paraffin, 
stained in hematoxylin-eosin (HE) and submitted to histochemical reaction with alcian blue 
to verify the staining of acid polysaccharides for chondrogenic evaluation. For morphometric 
data, the spinal cord layers (ependymal, mantle and marginal) and the vertebral bodies 
stained in HE were measured in FIJI/ImageJ software. Histochemical reaction was quantified 
from five regions of the vertebrae, randomly chosen, in FIJI/ImageJ software. One-way ANOVA 
followed by Tukey’s multiple comparisons test was performed. From the spinal cord layers 
morphometry, only in the embryos exposed to 10 mg/L of PPF there was an increase in 
the thickness of the mantle layer (191.2 ± 2.5 µm) compared to the control (183.2 ± 2.6 µm; 
p < 0,05). As for the vertebral bodies, even though there is an inherent variation in their 
morphology among the vertebral column during development, no differences in the width 
were observed among the control, 0.01 mg/L PPF and 10 mg/L PPF groups (806.3 ± 17.35 µm; 
797.0 ± 13.64 µm; and 787.1 ± 11.39 µm). The alcian blue histochemical reaction also did not 
show significant differences between the control and exposed groups (46.70 ± 1.89; 45.04 ± 
1.56; and 42.97 ± 1.79), apparently demonstrating no interference of PPF on the chondrogenic 
formation of the vertebrae. The increased thickness observed in the mantle spinal cord 
layer may be a result of PPF interference on cellular events involved in the tissue formation, 
including a possible delay in neuron migration, an increased number of cells present in the 
layer, or even alterations in the distribution and organization of the cells in the layer. These 
data show different aspects that can be evaluated regarding embryonic development and 
toxicity, and demonstrate that exposure to PPF affected the spinal cord

development at E10. We would like to thank CAPES, CNPq and Laboratório Multiusuário de 
Estudos em Biologia (LAMEB/UFSC) for financial and technical support.
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140 - EFFECTS ON CELL VIABILITY, CELL CYCLE, AND MORPHOLOGY ON BRL-3A 
CELLS BY Β-SITOSTEROL AND ITS OZONIZATION PRODUCT Β-SECOSTEROL
Bianca S. Takayasu (1,3), Anali M.B. Garnique (1), Igor R. Martins (2), Miriam Uemi (2), Gláucia M. Machado-
Santelli (1), Janice Onuki (3).
(1) Department of Cell and Developmental Biology, Institute of Biomedical Sciences, University of São 
Paulo, São Paulo, Brazil. Av. Lineu Prestes, 1524, Butantã, São Paulo, SP, 05508-000, Brazil. E-mail: bianca.
takayasu@icb.usp.br. Institutional phone: +55 11 3091-7229. Mobile phone: +55 11 97467-3152.
(2) Department of Chemistry, Institute of Environmental, Chemical and Pharmaceutical Sciences, Federal 
University of São Paulo, São Paulo, Brazil.
(3) Laboratory of Herpetology, Butantan Institute, São Paulo, Brazil.

Introduction: β-Sitosterol (βSito) is the most abundant phytosterol found in vegetable 
oils, whole grains, and foods enriched with phytosterol, being able to reduce the risk of 
cardiovascular diseases by inhibiting the intestinal absorption of cholesterol. βSito presents 
a molecular structure similar to cholesterol, being prone to oxidation by reactive oxygen 
species, forming oxyphytosterols. Understanding the biological effects and mechanism of 
action of phytosterols and their oxidation products is required since the effects on human 
health remain controversial. Aims: In this work, we investigated the effects on cell viability, 
cell cycle, and morphology on BRL-3A cells of β-Sitosterol (βSito) and β-Secosterol (βSec), 
an oxyphytosterol generated by the reaction of βSito with ozone. Methods: Considering 
the hepatic metabolism of these sterols, we treated BRL-3A cells (immortalized liver cells of 
Rattus norvegicus) with βSito or βSec (0.1-20 µM) for 24, 48, or 72h, evaluating cell viability 
and IC50 by MTT assay; cell distribution in cell cycle phases by propidium iodide stained-
DNA quantification by flow cytometry, and morphological alterations by immunoassays 
and fluorescence microscopy. Results: Treatment with βSec induced a concentration-
dependent reduction of cell viability, showing 77.1± 8.8% in 48 h at 1 uM and an almost 
complete decrease with 20 µM at 24 h (5.1±1.4%, p<0.0001), 48h (2.8±0.2%, p<0.0001), and 
72h (3.2±0.6%, p<0.0001), while the cell viability of βSito was 96.6±3.1% in 48 h at 0.1 uM 
reaching a plateau from 0.8 uM to 20 uM in the three treatment times. However, for βSec 
(IC50=2.44 μM), a higher concentration than βSito (IC50=0.18 μM) was required to cause a 
50% decrease in cell viability in 48h. Cell cycle distribution analyses of 48 h treatment showed 
an increase in the number of cells in the G0/G1 phase with βSec 4 μM (79.6±8.5%, p<0.0001) 
when compared to control (61.6±3.1%),βSito 0.1 μM (60.7±4.5%), and 0.2 μM (60.4±2.6%). 
Fluorescence microscopy images of βSec 4 μM treatment showed partially round-shaped cells 
and condensed microtubules in the cellular periphery, indicating partial disorganization in the 
microtubules network. Conclusion: In conclusion, although both compounds exert cytotoxic 
effects in BRL-3A cells, βSec showed a higher effect than βSito on cell viability reduction and 
cell cycle arrest at the G0/G1 phase, besides morphological cell alterations that could be 
related to polymerization of tubulin dimers. Therefore, studying the cellular effects induced 
by βSito and βSec is essential to understand its potential adverse side effects or their possible 
use in the development of new drugs.

Financial support: FAPESP: S.M. (2013/07937–8), G.M.M-S. (3165o4/2021-1), M.U. (2014/14801–
8) and J.O. (2019/19506–8); CNPq: G.M.M-S. (303464/2017–8); M.U. (484628/2013–5) and 
FINEP. A.M.B.G. and B.S.T. received a fellowship from CAPES.
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141 - INDOLE-3-CARBINOL AND CHLOROGENIC ACID: EFFECTS OF BRASSICACEAE 
BIOACTIVE COMPOUNDS ON A MURINE MODEL OF NONALCOHOLIC 
STEATOHEPATITIS.
Gabriel Bacil Prata1*, Guilherme Ribeiro Romualdo1,2, Luis Fernando Barbisan1
¹Department of Structural and Functional Biology, Biosciences Institute, São Paulo State University (UNESP), 
Botucatu, Brazil.
2Department of Pathology, Botucatu Medical School, São Paulo State University (UNESP), Botucatu, Brazil.
*gabriel.bacil@unesp.br; Tel.: +55 13 982078287
*UNESP – Biosciences Institute – Department of Structural and Functional Biology.
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Background:  
 
Aims: We sought to assess the beneficial effects of I3C and/or CGA intervention on a mouse model of 
NASH.

Methods: Male C57BL/6J mice (8 weeks old) were fed a WD [high-fat/sucrose (20/20% w/w) chow 
and high-sugar solution (HSS, 55/45% w/w of d-fructose and d-glucose)] and received intraperitoneal 
injections of weekly-increased doses of 10% oil-diluted carbon tetrachloride (CCl4, 0.25-1.50 μL/g of 
b.w., 3ᵡ/week), for 8 weeks. Additionally, mice received intragastric injections of I3C and/or CGA (5 
and 125mg/Kg of b.w., respectively, 5ᵡ/week), for 8 weeks. Hepatic and cecal content samples were 
obtained for histopathological and immunohistochemical, and microbiome profile determination 
assays, respectively. Data were analyzed by One-Way ANOVA or Kruskal-Wallis and Tukey pos hoc test 
considering p<0.05.

Results: After NAFLD activity score (NAS) analysis, we observed that I3C+CGA reduced the 
microvesicular steatosis profile (p<0.0001) and inflammatory foci occurrence (p=0.0005). In keeping, 
the CGA-receiving groups featured reduced levels of hepatic lipid content (p=0.0011) in oil red-stained 
hepatic sections. The combination of I3C+CGA reduced the α-smooth muscle actin area (α-SMA, i.e., 
marker of collagen-producing hepatic stellate cells) (p<0.0001), and showed a trend on reducing 
hepatic collagen content (~25%). We also observed that only the combined treatment (I3C+CGA) 
featured a reduction in the number of CD68+ macrophages/liver area (p<0.0001). After analyzing 
the microbiome profile of fecal samples, we observed that the I3C+CGA treatment reestablished 
the abundance of inflammatory/anti-inflammatory and NASH-related bacterias, like Bacteroides 
(Bacteroidaceae) (p=0.0046), Alistipes (Rikinellaceae) (p=0.0299), Allobaculum (Erysipelotrichaceae) 
(p=0.0014), and Odoribacter (Porphyromonadaceae) (p=0.0030).

Conclusion: Taken together, our findings suggest that the combination of I3C+CGA, rather than I3C 
and CGA isolated, modulated the inflammatory-lipid-microbiome axis, prospecting as a preclinical 
strategy against NASH.

Ethical approval/fundings support: Nº 1343/2020 (CEUA/FMB-UNESP). G.B.P. received financial support 
from CAPES (#88887.481152/2020-0) and FAPESP (#2020/01944-6).
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142 - INFLUENCE OF KAPPA B NUCLEAR FACTOR (NF-KB) SUPPRESSION ON 
HYPERTHYROIDISM-INDUCED CARDIAC HYPERTROPHY
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BACKGROUND: Cardiac hypertrophy initially occurs as a compensatory response in an 
attempt to adapt the heart to the increased hemodynamic demand. However, in the long 
term, cardiac hypertrophy can progress to a decompensated phenotype, with functional 
impairment, culminating in heart failure (HF), which is characterized by impaired cardiac 
relaxation and the presence of arrhythmias. Among the molecular mechanisms involved 
in the hypertrophic process of the heart, activation of signaling pathways linked to 
inflammation has been demonstrated. In this context, activation of the TLR4/MyD88/NF-kB 
pathway was verified in a model of cardiac hypertrophy induced by high levels of thyroid 
hormone, which supposedly may contribute to cardiac growth and progression to HF. AIMS: 
Investigate the influence of NF-kB suppression on the phenotype of hyperthyroidism-induced 
cardiac hypertrophy. METHODS: Experimental research clipping, registered with CEUA nº 
8434020221. Genetically modified male mice with NF-kB suppression were used specifically 
in cardiomyocytes (3M animals) and Wild Type C57/BL6, with 12 weeks of age. To induce 
hyperthyroidism, intraperitoneal injections of triiodothyronine (T3) diluted in NaOH (0.04M) 
were administered and, for administration to the animal, this solution was diluted in saline 
with a final concentration of 7μg/100g of body weight/day, the which corresponds to 20 times 
the physiological dose, for 14 days. The animals were divided into four experimental groups: 
C57/BL6 treated with saline (n=7); T3-treated C57/BL6 (n=7); 3M animals treated with saline 
(n=6) and 3M animals treated with T3 (n=8). During the hyperthyroidism induction protocol, 
the body weight of the mice was monitored. The animals were euthanized and the heart and 
tibia were collected for analysis. RESULTS: When analyzing the heart weight/tibia length ratio, 
the hypertrophy phenotype was significantly higher in 3M-T3 animals when compared to C57/
BL6 - T3 animals (26% and 18% respectively). These data were also confirmed when analyzing 
the heart weight/body weight ratio (17% and 24%). It is worth mentioning that body weight 
was monitored throughout the hyperthyroidism induction protocol, no significant weight gain 
and/or loss was observed between the groups. CONCLUSION: The data presented indicate 
that the NF-kB activation pathway in cardiomyocytes is associated with the development 
of hypertrophy triggered by T3, this phenotype is expressed depending on the dose and 
stimulus time. However, further experiments are needed to elucidate this issue.

Key words: Thyroid hormone. Cardiac hypertrophy. Inflammation. NF-kB. Cardiomocyte.

FINANCIAL SUPPORT: FAPESP e CAPES.
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143 - MELATONIN SUPPLEMENTATION IN OBESE MOTHERS MITIGATES WEIGHT 
GAIN AND ADVERSE METABOLISM IN ADULT OFFSPRING
Brenda A. Nagagata(1), Matheus Ajackson(1), Isabele Bringhenti(2), Fernanda Ornellas(3), Marcia B. Aguila(1)
(1)Laboratory of Morphometry, Metabolism and Cardiovascular disease, Biomedical Center, The University of 
the State of Rio de Janeiro, Brazil (www.lmmc.uerj.br); (2) Federal University of Juiz de Fora; (3) Augusto Mota 
University

Background: Maternal nutrition could program adult progeny health, even 
transgenerationally. Likewise, diet-induced maternal obesity affects offspring metabolism 
and body weight (BW). Melatonin (Mel) is an endogenous indoleamine secreted by the 
pineal gland and known as a biological modulator of circadian rhythms. It also participates 
in the inflammatory response of the organism, enhancement of the phagocytic activity of 
macrophages, and regulation of cytokines that participate in the resolution of inflammation. 
Furthermore, it has bioactive anti-inflammatory properties in epigenetic regulation and fetal 
development.

Aims: We hypothesized that Mel supplementation benefits obese mothers' offspring.

Methods: C57BL/6 female mice fed a high-fat diet (HF) or control diet (C) were matted with 
C males. Mel was subcutaneously given to mothers, 10 mg/kg/day from two weeks before 
mating until weaning. Offspring fed a C were sacrificed at three months old: C, CMel, HF, and 
HFMel.

Results: Mothers Before mating, HF mothers vs. C mothers showed higher BW (+7 %), energy 
intake (EI, +20 %) and oral glucose tolerance test (OGTT, +19%). HFmel mothers vs. HF 
presented diminished OGTT (-15%). After weaning, were higher in mothers HF vs. C, OGTT 
(+19 %), insulin (+85 %), plasma triacylglycerol (TAG, +13 %) and total cholesterol (TC: +15%). 
HFMel vs. HF showed lorwer OGTT (-14%) and insulin (-28%). Offspring At birth, BW was higher 
in CMel and HF than in C counterparts (CMel, +17 %; HF, +25 %). At weaning, BW was higher 
in CMel (+10 %) and HF (+35 %) than in C and was higher in HFMel vs. CMel (+28 %). At three-
months, the differences were: HF vs. C, BW, +11 %; EI, +15 %, and HFMel vs. HF, BW, ‒8 %, EI, 
‒10 %. Higher values were seen in offspring: HF vs. C (OGTT, +25 %; TAG, +21 %; TC, +20 %; 
insulin, +54%). However, lower values were seen in HFMel vs. HF (OGTT, ‒8 %; TAG, ‒20 %; TC, 
‒16 %; insulin, ‒40 %).

Conclusion: Melatonin supplementation in obese mothers might benefit their offspring, 
controlling adulthood weight gain and metabolic profile.

Animal Ethics Committee: Protocol Number CEUA 003/2021.

Funding support: CNPq 305.865/2017-0; FAPERJ E-26/200.796/2021.



162

Thematic Area: Morphology ad Cell Biology

144 - METHYLMERCURY-INDUCED EMBRYONIC HEPATOTOXICITY: CELLULAR AND 
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Methylmercury (MeHg) is known to induce morphological, metabolic and behavioral damage 
in exposed organisms. Considering that embryos are very susceptible to the toxicity of 
different compounds and that the liver is an important hematopoietic organ, the aim of this 
study was to investigate the effect of a single dose of MeHg on liver development. Thus, a 
morphological analysis of the liver tissue was performed, accompanied by the quantification 
of the proliferation of hepatocytes, using Gallus domesticus embryos as a model. Embryos 
at E1.5 (n = 9) were exposed in ovo to 0.1 μg MeHg/50 μL saline solution and analyzed at 
E10. Control embryos (n = 9) were exposed exclusively to 50 μL of saline (Ethics Committee 
of the Federal University of Santa Catarina, CEUA – protocol number 5843231018). The 
first impairment of exposure to MeHg was the occurrence of vascular congestion, verified 
mainly in the left lobe of the organ, in 100% of the exposed embryos. Control embryos did 
not show vascular congestion in the liver. Then, morphometric analysis of hepatocytes was 
performed in adjacent and non-adjacent regions to the vessels. In embryos exposed to MeHg, 
the mean diameter of hepatocytes adjacent to vessels was 8.10 µm (± 0.09), significantly 
different from control embryos (7.01 μm ± 0.08; p < 0.01). In addition, the mean diameter of 
hepatocytes non-adjacent to vessels in embryos exposed to MeHg was 8.01 μm (± 0.05), which 
was significantly different from control embryos (7.09 μm ± 0.05; p < 0.01). Additionally, the 
mean diameter of the hepatic vessels of the embryos exposed to MeHg was 134.5 μm (± 8.8), 
significantly higher than the mean diameter of the hepatic vessels of the control embryos 
(116 μm ± 6.2; p < 0.05). Regarding the proliferation of hepatocytes, a significant reduction in 
the number of phospho-histone H3 (PHH3) positive cells was observed in embryos exposed 
to MeHg (1.09 ± 0.03 cells), compared to controls (1.54 ± 0.07 cells; p < 0.001). In conclusion, 
MeHg impacted the developing liver, promoting an increase in hepatocyte diameter 
(hypertrophy) and a reduction in cell proliferation. Hepatocyte hypertrophy in embryos can 
generate functional and tissue damage, resulting in impaired production of blood elements. 
In liver development, the diameter of hepatocytes and blood vessels, as well as the analysis 
of proliferation were good cellular and tissue biomarkers to exposure to MeHg. We would like 
to thank Fundação de Amparo à Pesquisa e Inovação do Estado de Santa Catarina (FAPESC), 
Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES), and Laboratório 
Multiusuário de Estudos em Biologia (LAMEB/UFSC).
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145 - MIDGUT AND FAT BODY: MULTISYSTEMIC ACTION OF PYRIPROXYFEN ON 
NON-TARGET ORGANISM CERAEOCHRYSA CLAVERI (NEUROPTERA: CHRYSOPIDAE)
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(2) Electron Microscopy Center, Institute of Biosciences of Botucatu, São Paulo State University, Botucatu, São 
Paulo, Brazil.
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Backgroud Morphological tools can assist in the evaluation of effects of insecticides on 
non-target insects. Pyriproxyfen, a juvenile hormone analog, is known to interfere with 
growth and metamorphosis of insects. However, there are studies showing indirect effects 
on natural enemies, including green lacewings. Few prior studies describe morphological 
effects of pyriproxyfen on target insect organs, especially on natural enemies. Aims Through 
morphological tools, this study aimed to characterize the midgut and fat body, both 
important organs of digestion and great metabolic activity respectively, of the predator 
Ceraeochrysa claveri after chronic exposure to pyriproxyfen. Methods Larvae of C. claveri 
were fed Diatraea saccharalis egg clusters treated with pyriproxyfen in solution of 50 or 
100 mg a.i. L-1 throughout the larval stage. Results The biological data revealed significant 
increases in development time, especially in the third instar, and in cumulative mortality 
from the prepupal into the pupal stage. Morphological analysis of adult midgut (≤ 24 h 
old) showed damage including formation of epithelial folds, intercellular spaces, emission 
of cytoplasmic protrusions. Both fat body regions presented decrease of lipid droplets, 
vacuolization of trophocytes and mitochondrial injury featuring a multisystemic action. In 
both organs, pyriproxyfen exposure induced significant oxidative stress by mitochondrial 
superoxide production. Cytoprotective responses were induced in midgut and fat body cells 
by augmenting the number of cytoplasmic granules containing calcium and expression of HSP 
90. Conclusion Both organs proved to be efficient in presenting histopathological alterations, 
showing the sensitivity and applicability of this morphological tool for evaluating other 
insecticides in non-target organisms. Funding support Fapesp 2017/15120-2
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146 - NF-KB ACTIVATION IN THE CARDIOMYOCYTE IS INVOLVED WITH CARDIAC 
FIBROSIS DEPOSITION AFTER THYROID HORMONE TREATMENT IN MICE.
Wenddy Wyllie Damascena Sougey (1), Aline Parletta Cesaro (1), Maria Luiza de Morais Barreto-Chaves (1). 
(1) Laboratório de Biologia Celular e Anatomia Funcional, Institute of Biomedical Sciences, Univsersity of São 
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Introduction: The cardiac tissue is able to respond to a variety of stimuli, such as by 
hormonal signaling. The thyroid hormone T3 molecule can link to its receptor, placed on 
the cardiomyocyte membrane, and deflagrate a wide net of internal signaling that can 
culminate in increased protein synthesis and decreased protein degradation (so called 
cardiac hypertrophy). Depending on the intensity and duration of the stimulus, the initially 
compensated hypertrophy can progress to a decompensated hypertrophy, characterized 
by cardiomyocyte death and fibrotic tissue deposition. Thus, it is consensual that cardiac 
fibroblasts, responsible by collagen synthesis and fibrosis play an important role in the 
progression of compensated to decompensated cardiac hypertrophy. Previously, our group 
was able to demonstrate that mice carrying a triple mutation inhibiting NF-kb activation in 
cardiomyocytes (3M mice) showed an attenuated hypertrophic response, when induced by 
T3 treatment, in comparison to the magnitude of cardiac hypertrophy in wild type (WT) mice. 
Goals: Since the cardiomyocyte and fibroblast cells are known to present a close cross-talk 
with each other, here we aimed to investigate the consequences of the cardiomyocyte NFKb 
loss of activity on cardiac fibroblast function, indirectly assessed by cardiac fibrotic tissue 
deposition. Methodology: For that, C56Bl/6 and 3M mice were allocated in Control or T3 
Treated groups (n=4). Treated animals received T3 (14 ug/100g of animal weight) while Control 
animals received Saline injections, both via intraperitoneal injections for 28 days. At the 14° 
and 28° day, indirect cardiac function parameters were assessed using a plethysmograph. 
Mice were euthanized by anesthesia overdose and the heart was collected and processed 
for collagen 1 and 3 interstitial and perivascular deposition analysis by SiriusRed staining of 
10um thick ventricle sections. Pictures of all heart fields were taken using a microscope and 
were quantified using ImageJ software v.6. Data were analyzed using GraphPad Prism v.6 by 
Two-way ANOVA, with 95% confidence interval and results are shown as Mean +-SD. Results: 
As results, after 28 days of T3 treatment we observed that 3M mice showed an attenuated 
cardiac hypertrophy (18% increase 3M T3 vs 3M Control p<0.05) in comparison to WT mice 
(37% increase WT T3 vs WT Control p<0.05) measured by relative heart weight/tibia length 
ratio, but no differences regarding systolic pressure or heart rate. After Sirius Red staining, 
3M mice showed an increased interstitial and perivascular fibrosis deposition (3M T3 vs 3M 
Control p<0.05). Conclusions: In light of these initial results, our preliminary conclusion is that 
cardiomyocyte NFKb loss of activity can somehow influence fibroblast pro-fibrotic activities. 
Ethical Committee approval: 1701150921. This project is funded by CAPES and FAPESP.
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Introduction: The cardiac tissue is able to respond to a variety of stimuli, such as by 
hormonal signaling. The thyroid hormone T3 molecule can link to its receptor, placed on 
the cardiomyocyte membrane, and deflagrate a wide net of internal signaling that can 
culminate in increased protein synthesis and decreased protein degradation (so called 
cardiac hypertrophy). Depending on the intensity and duration of the stimulus, the initially 
compensated hypertrophy can progress to a decompensated hypertrophy, characterized 
by cardiomyocyte death and fibrotic tissue deposition. Thus, it is consensual that cardiac 
fibroblasts, responsible by collagen synthesis and fibrosis play an important role in the 
progression of compensated to decompensated cardiac hypertrophy. Previously, our group 
was able to demonstrate that mice carrying a triple mutation inhibiting NF-kb activation in 
cardiomyocytes (3M mice) showed an attenuated hypertrophic response, when induced by 
T3 treatment, in comparison to the magnitude of cardiac hypertrophy in wild type (WT) mice. 
Goals: Since the cardiomyocyte and fibroblast cells are known to present a close cross-talk 
with each other, here we aimed to investigate the consequences of the cardiomyocyte NFKb 
loss of activity on cardiac fibroblast function, indirectly assessed by cardiac fibrotic tissue 
deposition. Methodology: For that, C56Bl/6 and 3M mice were allocated in Control or T3 
Treated groups (n=4). Treated animals received T3 (14 ug/100g of animal weight) while Control 
animals received Saline injections, both via intraperitoneal injections for 28 days. At the 14° 
and 28° day, indirect cardiac function parameters were assessed using a plethysmograph. 
Mice were euthanized by anesthesia overdose and the heart was collected and processed 
for collagen 1 and 3 interstitial and perivascular deposition analysis by SiriusRed staining of 
10um thick ventricle sections. Pictures of all heart fields were taken using a microscope and 
were quantified using ImageJ software v.6. Data were analyzed using GraphPad Prism v.6 by 
Two-way ANOVA, with 95% confidence interval and results are shown as Mean +-SD. Results: 
As results, after 28 days of T3 treatment we observed that 3M mice showed an attenuated 
cardiac hypertrophy (18% increase 3M T3 vs 3M Control p<0.05) in comparison to WT mice 
(37% increase WT T3 vs WT Control p<0.05) measured by relative heart weight/tibia length 
ratio, but no differences regarding systolic pressure or heart rate. After Sirius Red staining, 
3M mice showed an increased interstitial and perivascular fibrosis deposition (3M T3 vs 3M 
Control p<0.05). Conclusions: In light of these initial results, our preliminary conclusion is that 
cardiomyocyte NFKb loss of activity can somehow influence fibroblast pro-fibrotic activities. 
Ethical Committee approval: 1701150921. This project is funded by CAPES and FAPESP.
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148 - OFFSPRING LIVER LIPOGENESIS, BETA-OXIDATION, AND INFLAMMATION 
ARE MITIGATED IN OBESE MOTHERS SUPPLEMENTED WITH MELATONIN
Brenda A. Nagagata(1), Matheus Ajackson(1), Fernanda Ornellas(2), Marcia B. Aguila(1)
(1)Laboratory of Morphometry, Metabolism and Cardiovascular disease, Biomedical Center, The University of 
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Background: Maternal obesity programs the offspring to metabolic alterations and obesity.

Aim: Obese mothers supplemented with melatonin and offspring's hepatic alterations in 
adulthood.

Methods: C57BL/6 female mice were fed a high-fat diet (HF) or a control diet (C) and matted 
with males fed a C diet. Melatonin (Mel) was subcutaneously given to mothers, 10 mg/kg/day 
from two weeks before mating until weaning. Offspring fed a C diet were sacrificed at three 
months old: C, CMel, HF, and HFMel. The liver was dissected and prepared for biochemistry, 
light microscopy, and RT-qPCR. We analyzed: Ampk, 5' AMP-activated protein kinase; Cpt-1b, 
carnitine palmitoyltransferase 1b; Fas, fatty acid synthase; Il, interleukin (1b, 6, 10); Ppar-
alpha, peroxisome proliferator-activated receptor-alpha; Sirt1, sirtuin 1; Srebp1c, sterol-
regulatory element-binding protein-1c; Tnf alpha, tumor necrosis factor-alpha.

Results: At three months, the HF group, compared to the C group, showed an increased 
volume density of steatosis (Vv [steatosis], +250 %), while Vv[steatosis] was lower in the HFMel 
group than in the HF group (-50 %). The gene expressions showed: Fas +65 % in HF than in C, 
but –45 % in HFMel; Srebp1c was +90 % in HF than in C; Ppar-alpha (–60 %) and Cpt-1b (–100 
%) were lower in HF than in C, but higher in HFMel vs. HF (Ppar-alpha +285 %; Cpt-1b +4000 
%); Ampk (–70 %) and Sirt1 (–85 %) were lower in HF than in C, but higher in HFMel than in. HF 
(Ampk +180 %; Sirt1+730 %). The inflammatory markers were higher in HF than in C (Tnf alpha 
+500 %, Il-6 +300 %, Il-10 +530 %, and Il-1b +50 %). Comparing HFMel and HF, Tnf alpha was 
–40 %, Il-6 was –40 %, and Il-10 was –65 %.

Conclusion: The findings indicate that melatonin supplementation to obese mothers 
benefits their offspring, mitigating the metabolic profile and attenuating liver steatosis and 
inflammation in adulthood.

Animal Ethics Committee: Protocol Number CEUA 003/2021.

Funding support: CNPq 305.865/2017-0; FAPERJ E-26/200.796/2021.
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149 - PROGRESSIVE BROWN ADIPOCYTE DYSFUNCTION: WHITENING AND 
IMPAIRED NONSHIVERING THERMOGENESIS AS LONG-TERM OBESITY 
COMPLICATIONS
Authors: Daiana Araujo Santana-Oliveira*, Camila Rangel-Azevedo, Carolline Santos Miranda, Aline 
Fernandes-da-Silva, Vitória Regina Guimarães Pereira, Fabiane Ferreira Martins, Vanessa Souza-Mello.
Departamento de Anatomia, Universidade do Estado do Rio de Janeiro (UERJ)
*Corresponding author: Laboratório de Morfometria, Metabolismo e Doenças Cardiovasculares (LMMC), 
Centro Biomédico, Instituto de Biologia, Universidade do Estado do Rio de Janeiro, Av 28 de Setembro 87 fds. 
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Background: Chronic obesity damages the cytoarchitecture of brown adipose tissue (BAT), 
leading to whitening of brown adipocytes and impaired thermogenesis, characterizing BAT 
dysfunction. Understanding the pathways of whitening progression can bring new targets to 
counter obesity.

Aims: This study aimed to evaluate the chronic effect (12, 16, and 20 weeks) of a high-fat diet 
(50% energy as fat) upon energy expenditure, thermogenic markers, and pathways involved in 
BAT whitening in C57BL/6J mice.

Methods: Sixty adult male mice comprised six nutritional groups, where the letters refer to 
the diet type (control, C or high-fat, HF), and the numbers refer to the period (in weeks) of diet 
administration: C12, HF12, C16, HF16, C20, and HF20. After sacrifice, biochemical, molecular, 
and stereological analyses addressed the outcomes.

Results: The HF groups had overweight, oral glucose intolerance, and hyperleptinemia, 
resulting in progressive whitening of BAT and decreased numerical density of nuclei per area 
of tissue compared to age-matched control groups. In addition, the whitening maximization 
was related to altered batokines gene expression, decreased nonshivering thermogenesis, 
and body temperature, resulting in low energy expenditure. The HF20 group showed enlarged 
adipocytes with stable and dysfunctional lipid droplets, followed by inflammation and ER 
stress.

Conclusion: Chronic HF diet intake caused time-dependent maximization of whitening with 
defective nonshivering thermogenesis. Long-term BAT dysfunction includes down-regulated 
vascularization markers, upregulated inflammasome activation, and ER stress markers.

Ethics Committee: Animal Ethics Committee of UERJ (CEUA/042/2018)

Funding: Coordenação de Aperfeiçoamento de Pessoal de Nível Superior – Brasil (CAPES 
– Finance Code 001), Fundação Carlos Chagas Filho de Amparo à Pesquisa do Rio de 
Janeiro (FAPERJ, Grant numbers: E-26/202.657/2018, and E-26/010.002136/2019 to VS-M; 
E-26/202.935/2017, E-26/010.001274/2016 and E-26/010.100947/2018 to CAML), and Conselho

Nacional de Desenvolvimento Científico e Tecnológico (CNPq, Grant number 303785/2020-9 
to VS-M, and 302.920/2016-1 and 40.60.81/2018-2 to CAML).
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150 - SEMAGLUTIDE (GLP-1 RECEPTOR AGONIST) BENEFICIAL EFFECTS OF 
EPIDIDYMAL, SUBCUTANEOUS FAT PADS, AND ADIPOCYTE ENDOPLASMIC 
RETICULUM STRESS IN DIET-INDUCED OBESE (DIO) MICE
Authors: Fabiane Ferreira Martins*, Thatiany de Souza Marinho, Luiz Eduardo Macedo Cardoso, Sandra 
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Background: Obesity causes white adipose tissue (WAT) adverse remodeling with increased 
lipogenesis, adipocyte hypertrophy, endoplasmic reticulum (ER) stress, and increased 
secretion of inflammatory adipokines. Semaglutide is a drug approved for treating obesity, 
producing significant weight loss.

Aims: We aimed to investigate the beneficial effects of semaglutide on the adverse remodeling 
of epididymal and subcutaneous WAT (eWAT and sWAT) of diet-induced obese mice.

Methods: C57BL/6J mice were fed a control diet (C) or a high-fat diet (HF) (n=20/group) for 16 
weeks. Then, they were separated into four groups (n=10) for an additional 4 weeks: C, CS 
(C diet+semaglutide 40 μg/kg), HF, and HFS (HF diet+semaglutide 40 μg/kg). Both eWAT and 
sWAT were prepared for light microscopy (immunohistochemistry and immunofluorescence) 
and molecular analysis (RT-qPCR).

Results: Semaglutide lessens fat pad masses, mitigates inflammatory markers, and lessens ER 
stress in eWAT (HF vs. C) showed higher gene expressions linked to ER stress: Atf4, +270 %, 
Chop, +60 %, Gadd45, +60 %. Semaglutide lessens these expressions and mitigates ER stress 
in the eWAT: Atf4, CS vs. C, –60 %; HFS vs. HF, –85 %; Chop, CS vs. C, –10 %; HFS vs. HF, –55 %; 
Gadd45, CS vs. C, –10 %; HFS vs. HF, –45 %. Semaglutide decreases adipocyte hypertrophy, 
enhances UCP1 and browning in sWAT, and improves lipid metabolism and mitochondrial 
biogenesis.

Conclusion: Semaglutide had significant anti-inflammatory effects and decreased eWAT ER 
stress in obese mice. In addition, semaglutide induced sWAT adipocytes' browning, with 
increased UCP1, mitochondrial biogenesis, and thermogenic marker expressions.

Ethics Committee: Animal Ethics Committee of UERJ (CEUA/054/2018)

Funding: Faperj, E-26/201.859/2020
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151 - SEMAGLUTIDE (GLP-1 RECEPTOR AGONIST) BENEFICIAL EFFECTS ON 
PANCREATIC ISLET REMODELING IN DIET-INDUCED OBESE (DIO) MICE
Thatiany de Souza Marinho (1), Fabiane Ferreira Martins (1), Luiz Eduardo de Macedo Cardoso(1), Marcia 
Barbosa Aguila (1), Carlos Alberto Mandarim-de-Lacerda(1).
(1) Laboratory of Morphometry, Metabolism and Cardiovascular disease, Biomedical Center, The University of 
the State of Rio de Janeiro, Brazil (www.lmmc.uerj.br).

Background: There are significant injuries to pancreatic islets due to obesity and insulin 
resistance. Therefore, GLP-1 receptor agonists like Semaglutide might benefit the islet 
structural remodeling and its endocrine function in diet-induced obese mice.

Aims: We investigated the response of hormones, pro-inflammatory cytokines, and genes 
to treatment with Semaglutide, with the hypothesis that its beneficial actions can positively 
affect the cell arrangement in the islet remodeling and function.

Methods: One-month-old male C57BL/6 mice were separated into two dietary groups (n = 60/
group) and fed for 16 weeks a control diet (C) or a high‒fat diet (HF). Then, for an additional 
four weeks, the animals were resampled to include treatment (Semaglutide, S, 40 μg/kg) or 
paired feed with the treated group (PF), totaling six groups (n = 10/group): C, CS, CPF, HF, 
HFS, HFPF. Biochemistry, stereology, immunohistochemistry/immunofluorescence, confocal 
microscopy, and RT-qPCR were used in the study.

Results: DIO mice showed obesity and insulin resistance/glucose intolerance, alpha- and beta-
cell remodeling characterized by islet hypertrophy, cell disarray, and apoptosis. Semaglutide 
increased islet cell proliferation and recovered islet size and alpha- and beta-cell masses. 
The changes include recovery of glucose and hormone levels, reduction of pro-inflammatory 
markers, improvement of pancreatic duodenal homeobox 1 (PDX-1), glucose transporter 
2 (GLUT-2), v-maf musculoaponeurotic fibrosarcoma oncogene homolog A (MAF-A), and 
peroxisome proliferator-activated receptors (PPAR) -gamma.

Conclusion: Damage to the pancreatic islet caused by insulin resistance and the attempt to 
adapt the islet of obese mice involved different pathways, especially the pro-inflammatory 
pathway, PDX1, and PPAR-alpha and gamma. Semaglutide showed beneficial effects on these 
pathways, reducing the lesion on the islet. However, the weight loss influence of Semaglutide 
was of little relevance in the pancreatic islet.

Animal Ethics Committee: Protocol Number CEUA/054/2018.

Funding support: CNPq 305993/2021-6; Faperj E−26/201.857/2020. 
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152 - SEMAGLUTIDE (GLUCAGON-LIKE PEPTIDE-1 ANALOG) MITIGATES ENERGY 
METABOLISM AND NEUROINFLAMMATION IN DIET-INDUCED OBESE (DIO) MICE
Authors: Fabiane Ferreira Martins* , Thiago dos Santos Reis, Thatiany de Souza Marinho, Luiz Eduardo 
Macedo Cardoso, Márcia Barbosa Aguila, Carlos Alberto Mandarim-de-Lacerda.
Departamento de Anatomia, Universidade do Estado do Rio de Janeiro (UERJ)
*Corresponding author: Laboratório de Morfometria, Metabolismo e Doenças Cardiovasculares (LMMC), 
Centro Biomédico, Instituto de Biologia, Universidade do Estado do Rio de Janeiro, Av 28 de Setembro 87 fds. 
20551-030. Rio de Janeiro, RJ, Brasil. Institutional phone: +55 21 2868-8316, Cell phone: +55 21 97968-7355, 
e-mail: fabibhex@gmail.com

Background: Obesity, a worldwide pandemic that reduces life expectancy, affects adipose 
tissue (AT) and the hypothalamus (central regulation of energy metabolism). In addition, 
the inflammatory cytokines increased production (especially interleukins, Ils, and tumor 
necrosis factor-alpha, TNFalpha) generates systemic inflammation and neuroinflammation. 
Semaglutide is used to treat type 2 diabetes and obesity.

Aims: We aimed to evaluate the effects of semaglutide on improving energy metabolism and 
neuroinflammation in a model of diet-induced obesity.

Methods: C57BL/6J mice were fed a control diet (C) or a high-fat diet (HF) (n=30/group) for 16 
weeks. Then, the animals were divided into six groups (n=10/group) for an additional four 
weeks: control (C), control+semaglutide (CS,40 μg/kg), control pair-feeding (CPF), high-fat 
(HF), high-fat+semaglutide (HFS) and high-fat pair-feeding (HPF). The brain was perfused and 
prepared for serial sections and RT-qPCR. For immunofluorescence, coronal sections were 
obtained in a cryostat (Bregma −1.23 mm to −2.79 mm).

Results: Semaglutide enhanced hypothalamic leptin and amylin signaling, reduced the 
orexigenic neurons (NPY/AgRP) activity and increased the anorexigenic neurons (POMC/
MC4R) activation. Besides, semaglutide mitigated hypothalamic inflammation by lessening 
interleukins (Il-6, Il-18, Il-1beta) and TNFalpha, the inflammasome complex (NLRP3, Caspase1), 
and microglial activation markers (IBA1, GFAP, CD68).

Conclusion: Semaglutide improves energy metabolism and neuroinflammation in DIO mice.

Ethics Committee: Animal Ethics Committee of UERJ (CEUA/054/2018)

Funding: Faperj, E-26/201.859/2020
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153 - STUDY OF THE CASPASE-3 ON CALRETININ POSITIVE MYENTERIC NEURONS 
AFTER EXPERIMENTAL ULCERATIVE COLITIS IN P2X7 RECEPTOR KNOCKOUT MICE
Henrique Inhauser Riceti Magalhães (1), Felipe Alexandre Machado (2), Roberta Figueiroa de Souza (2), Marcos Antônio 
Ferreira Caetano (2), Vanessa Ribeiro Figliuolo (3), Robson Coutinho-Silva (3), Patricia Castelucci (2)
(1) Department of Surgery, School of Veterinary Medicine and Animal Science, University of São Paulo, São Paulo, 
Brazil.
(2) Department of Anatomy, Institute of Biomedical Sciences, University of São Paulo, São Paulo, Brazil.
(3) Laboratory of Immunophysiology, Biophysics Institute Carlos Chagas Filho, Federal University of Rio de Janeiro, Rio 
de Janeiro, Brazil.
Presenting author: Henrique Inhauser Riceti Magalhães; inhauser@usp.br. +55 11 3091-8463. Corresponding: Patricia 
Castelucci, pcastel@usp.br; +55 11 3091-8463.

Background: Literature indicates that the enteric nervous system is affected by inflammatory bowel 
diseases (IBD), and that the P2X7 receptor triggers neuronal death. However, the mechanisms of 
enteric neuronal loss are not well established. Aims: Study the presence of the caspase-3 on calretinin 
positive myenteric neurons after experimental ulcerative colitis in P2X7 receptor knockout mice (KO); 
and correlate this with the enteric neuronal death mediated by the P2X7 receptor. Methods: Male 
C57BL/6 wild type (WT) and KO mice were euthanized 24 hours (24h) or four days (4d) after induction 
of colitis by 2,4,6-trinitrobenzene sulfonic acid solution (TNBS-colitis group). In the sham group, vehicle 
was injected. Eight groups (n=5) were used: WT-sham 24h and 4d, WT-colitis 24h and 4d, KO-sham 
24h and 4d, and KO-colitis 24h and 4d. The disease activity index (DAI) was analyzed. The distal 
colon was collected for immunohistochemistry and histological analyses. The immunofluorescence 
technique was performed to identify neurons immunoreactive (ir) to calretinin, P2X7 receptor, cleaved 
caspase-3, and total caspase-3. We analyzed the neuronal colocalizations, the number of calretinin-ir 
and P2X7 receptor-ir per ganglia, the neuronal profile area (µm²), and the cleaved and total caspase-3 
corrected total cell fluorescence (CTCF). Results: Double labeling of calretinin with cleaved and total 
caspase-3, and P2X7 receptor was observed in the WT-colitis 24h and 4d groups. The number of 
calretinin-ir neurons/ganglia decreased by 36.9% and 20.8% in the WT-colitis 24h and 4d groups 
compared to WT-sham 24h and 4d groups (p<0.05), respectively. There was no significant difference 
between the KO groups. The calretinin-ir neuronal profile area demonstrated an increase by 18.7% in 
the WT-colitis 24h group compared to WT-sham 24h group (p<0.05). The nuclear profile area showed 
a decrease by 10.6% in the WT-colitis 4d group compared to WT-sham 4d group (p<0.05). There was 
no difference in the neuronal or nuclear area in the KO groups. The number of P2X7 receptor-ir 
neurons/ganglia decreased by 11.7% and 10.5% in the WT-colitis 24h and 4d groups compared to WT-
sham 24h and 4d groups (p<0.05), respectively. No P2X7 receptor-ir neurons were visualized in the 
KO groups. The cleaved caspase-3 CTCF increased by 24.5% and 15.6% in the WT-colitis 24h and 4d 
groups compared to WT-sham 24h and 4d groups (p<0.05), respectively. The total caspase-3 CTCF was 
no significance difference in all groups. The histological analyses demonstrated that in the KO-colitis 
groups are less tissue damage, collagen deposition, and decrease of goblet cells in the distal colon. 
The DAI was recovered in the KO groups. Conclusions: Ulcerative colitis affected calretinin and P2X7 
receptor myenteric neurons in the WT groups. The KO groups were less affected. Also, the neuronal 
death may be associated with P2X7 receptor-mediated caspase-3 activation, demonstrating that it can 
be a therapeutic target for IBD.

Ethical approval: Approved by the Ethic Committee on Animal Use of the School of Veterinary 
Medicine and Animal Science of the University of São Paulo – protocol 2841270120; and by the 
Ethic Committee on Animal Use of the Biomedical Sciences Institute of the University of São Paulo – 
protocol 2372300921.

Funding support: CNPq, CAPES, and FAPESP.
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154 - THE MDX MICE TONGUE: STRUCTURAL AND ULTRASTRUCTURAL CHANGES
André Neri Tomiate1, Jurandyr Pimentel Neto1, Lara Caetano Rocha-Braga1, Carolina dos Santos Jacob1 and 
Adriano Polican Ciena1.
E-mail: andre.tomiate@unesp.br
Institutional Number: +55 19 3526-4346
Mobile Number: +55 011 984469177
1Laboratory of Morphology and Physical Activity, Institute of Biosciences, São Paulo State University (UNESP), 
Rio Claro, São Paulo, Brazil.

Duchenne muscular dystrophy is a genetic disorder characterized by progressive muscle 
degeneration and the deposition of collagen and adipose tissue in the muscle tissue. 
The muscular degeneration also affects the oral cavity and associated muscles. The 
force reduction of the tongue promotes difficulties in swallowing solid foods. For the 
comprehension of this pathology are used the mdx mice, an experimental model for 
Duchenne muscular dystrophy. The characterization of the tongue in those animals 
is restricted in the literature to musculature analysis at the age of 3-months-old and 
26-months-old, therefore possible reflexes in the lingual mucosa were not studied yet. 
This study aimed to describe changes in morphology, structure, and ultrastructure of the 
tongue epithelium, lamina propria, and musculature of mdx mice. Forty mice of six-month-
old were divided into two groups: Control C57bl/10 (n = 20) and mdx C57bl/10mdx (n = 
20). The procedures were approved by the Ethics Committee on the Use of Animals of 
the São Paulo State University (No. 2381/2021). The tongues were dissected and analyzed 
under light microscopy with hematoxylin-eosin and picrosirius red stains to characterize 
structural aspects, scanning electron microscopy for tridimensional aspects of epithelial 
surface and connective tissue cores morphology, and transmission electron microscopy for 
ultrastructural features. Our results showed the tongue with different morphologies papillae: 
conical and triangular filiform, fungiform, foliate, and vallate and their respective connective 
tissue cores. In mdx, triangular filiform papillae located in lingual prominence presented 
multiple tips characterizing higher wear. The epithelium was keratinized, squamous, and 
stratified in corneum, spinosum, granulosum, and basale stratum, the epithelium of mdx 
was thicker. Lamina propria was composed of reddish and greenish collagen fibers, and 
with higher density in mdx. In the mdx musculature of the tongue were present deposition 
on collagen between the muscular fibers, inflammatory focus, myocytolysis, and shorter 
sarcoplasmic invaginations. We concluded that the tongue is affected by progressive muscular 
degeneration, promoting morphological, structural, and ultrastructural changes in the mdx 
mice. This study was financed in part by the Coordenação de Aperfeiçoamento de Pessoal de 
Nível Superior - Brasil (CAPES) - Finance Code 001.
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155 - VERSICAN SILENCING IMPAIRS TROPHOBLAST CELL ELASTICITY, MOTILITY, 
AND INVASION 
Mariana Lima Dutra (1); Camilla Mendes Gonçalves (1); Rayane Martins Botelho (1); Ana Lucia Mendes da 
Silva (1); Elaine Cristina Oliveira Silva (2); Suely Silva (3); Samuel Teixeira Souza (2); Eduardo Jorge Silva 
Fonseca (2); Vanessa Morais Freitas (3); Alexandre Urban Borbely (1).
(1) Cell Biology Laboratory, Institute of Health and Biological Sciences, Federal University of Alagoas, Maceio, 
Brazil.
(2) Optics and Nanoscopy Group, Physics Institute, Federal University of Alagoas, Maceio, Brazil.
(3) Department of Cell and Developmental Biology, Institute of Biomedical Sciences, University of Sao Paulo, 
Sao Paulo, Sao Paulo, Brazil.

Backgroud: Versican is a proteoglycan that regulate several cell functions. It has five isoforms, 
but V0 and V1 isoforms are known to be upregulated during embryo development, and 
they are associated with tumor invasion, metastasis, and worse prognosis. Our group have 
previously demonstrated that versican V0 and V1 are found in highly invasive trophoblast 
cells, but completely absent from trophoblast cells at term and preterm placentas. As such, it 
is possible that these isoforms play a role on trophoblast biology.

Aim: To investigate whether versican silencing influences trophoblast cell topography, 
elasticity, adhesion, migratory speed and directionality, and invasion of trophoblast cells.

Methods: First trimester trophoblast-derived HTR-8/SVneo cells were silenced for versican, 
and its efficiency tested at both mRNA and protein levels. Adhesion was measured by pFAK 
staining. Different motility parameters, such as migration, cell speed and directionality 
were analized by time-lapse videomicrocopy using Image J. Atomic Force Microscopy was 
performed for cell topography, height and plasmatic membrane elasticity through Young’s 
Modulus. Cell invasion was analized using different invasion model assays, with fironectin 
coats, and with endothelial Ea.hy926 cells.

Results: Versican silencing induced an increase in pFAK staining. Cell migration was reduced 
after versican gene silencing for 72 h (p<0.01), added by a slight decrease in cell speed 
(p<0.0001), and an atypical directionally pattern. General topography was unchanged, but 
silenced cells had increased Young’s Modulus, inicating higher membrane stiffness (p<0.01). 
Silenced cells had decreased invasion found in both assays (p<0.05).

Conclusion: Versican gene silencing interestingly affects different parameters related to 
HTR-8SVneo cells motility, and could be a potential regulator of physiological and altered 
trophoblast invasion.
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156 - INFLAMMATORY PROFILE AND PRESENCE OF GENE MARKERS IN PATIENTS 
WITH TRAUMATIC BRAIN INJURY
Amanda Cristina Mosini,2; Michele Longoni Calió1; Clivandir Severino Silva1; Priscila Nicolicht3; Thabatta 
Karollynne Estevam Nakamura, K3; Maria da Graça Naffah-Mazzacoratti4; Marimelia Porcionatto3; Maira 
Licia Foresti1,4; Luiz Eugênio Mello, 1,4.
1. Departamento de Fisiologia, Universidade Federal de São Paulo, SP, Brasil;
2. Associação Brasiliera de Epilepsia, SP, Brasil.
3. Departamento de Bioquímica, Universidade Federal de São Paulo
4. Instituto D’Or de Pesquisa, SP, Brasil

Background: Traumatic brain injury (TBI) is a public health problem, with considerable social 
and economic burden, defined by anatomical and/or functional alterations caused by external 
forces - like accident, violence or fall - that affect the brain. One of the most important 
neurological consequences of TBI is secondary epilepsy and the risk of epileptogenesis 
increases according to the severity of the trauma. TBI leads to post- traumatic epilepsy (PTE) 
most likely through direct damage to the brain parenchyma, leading to neurodegeneration 
and inflammatory responses, as well as molecular, structural and electrophysiological 
changes. Genetic prognostic biomarkers such as Apolipoprotein E (APOE) could be useful for 
guiding clinical trials, monitor individuals at risk for epileptogenesis after TBI, and observe the 
performance of predictive biomarkers in response to therapy in carriers of different genetic 
variants. Aims: To evaluate the inflammatory response profile and the presence of specific 
genetic markers in patients after traumatic brain injury. Methods: Blood samples from 53 TBI 
patients were analyzed by qPCR for gene expression. The protein expression was analyzed 
from serum by Multiplex chemiluminescence reaction and finally, we verified the presence 
of single nucleotide polymorphisms (SNIPs) of ApoE and GAD by Sanger sequencing. Results: 
Sanger sequencing showed that 39.6% of patients had at least one ε4 allele for ApoE, 64.2% 
of patients showed the presence of the GAD SNIP rs3791878 and 50.9% had the GAD SNIP 
rs769391 referring to the wild-type allele that is linked to a greater chance of developing 
epileptic seizures between 1 week and 6 months post-trauma. Only 32.1% had the GAD SNIP 
rs3828275 allele, which is related to the higher risk of acute seizures in the first week post-
trauma. Regarding the pro-inflammatory factor TNF-α, gene expression (RNAm) was higher 
in patients who developed epilepsy when compared to patients who did not develop the 
disease. However, the TNF-α protein expression was higher in patients who did not have 
an allele for ε4 when compared to patients who had at least one ε4 allele for the APOE. 
Conclusion: Few data in literature indicate that biomarkers for PTEgenesis overlap with 
inflammatory response and TBI biomarkers in general. Overall, biomarker discovery for PTE 
is at an early stage. A strategic roadmap is needed for proposing research priorities in the 
discovery of genetic biomarkers for PTE with optimization of the use of resources. Ethical 
approval and Funding Support: Ethics committee (CAAE 08533513.6.1001.5505); CAPES (001) 
and FAPESP (2018/24561-5).
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157 - INFLUENCE OF MIR-9 IN RETINAL MÜLLER GLIAL CELLS 
TRANSDIFFERENTIATION AND CONTRACTION
Paula Veloso Siqueira (1), Vinicius Moraes de Paiva Roda (1), Cilene Rebouças de Lima (1), Gabriela de Jesus 
Lustoza-Costa (1), Rafael André da Silva (1), Monique Matsuda (2), Dânia Emi Hamassaki (1).
(1) Dept. Cell & Developmental Biology, Institute of Biomedical Sciences, University of Sao Paulo, SP, Brazil.
(2) Laboratory of Investigation in Ophthalmology (LIM-33), Division of Ophthalmology, Faculty of Medicine, 
University of São Paulo, Brazil.
Av. Prof. Lineu Prestes 1524, sala 440, 05508-000; paulavs@usp.br; +551130917230, +5511970405649.

BACKGROUND: Epiretinal membrane (ERM) is characterized by the formation of 
fibrocontractile membranes on the inner surface of the retina caused by different factors, 
such as TGF-β. Retinal Müller glial cells play an important role in the pathology of ERM by 
transdifferentiating into myofibroblasts as the disease progresses. MicroRNAs are small 
RNA strands that act by regulating gene expression and interfering with physiological and 
pathological processes. Several miRNAs have already been correlated with retinal fibrotic 
diseases. AIM: To investigate the expression of miR-9, miR-16, miR-21 and miR-204, and 
to explore the role of the most relevant miRNA in the transdifferentiation and contraction 
induced by TGF-β in Müller cells of the human MIO-M1 lineage. METHODS: MIO-M1 cells 
(kindly donated by Dr. A. Limb, University College London, UK) were submitted or not to 
treatment with 10 ng/ml TGF-β, and the expression of miRNAs was quantified by qPCR 
using Taqman microRNA assay. Mimic and antagomiR, gain-and-loss-of-function assays, 
were performed via transient transfection using Lipofectamine 2000. Total RNA was isolated 
using Trizol, and expression of α-SMA and glutamine synthetase (GS) was analyzed by qPCR 
using SYBR Green. To determine the influence of miR-9 on contractile processes, functional 
assays in collagen gel were performed. RESULTS: After 48 hours, all miRNAs, especially 
miR-9, were downregulated in the presence of TGF-β. Functional assays with miR-9 mimic 
attenuated whereas antagomiR did not change the effects of the TGF-β1 and TGF-β2-induced 
contraction in 24h. The overexpression of miR-9 decreased the TGF-β-induced myofibroblast 
transdifferentiation of Müller cells, as observed by the reduction of α-SMA in 24 and 48 
hours. Furthermore, the expression of GS, a Müller cell marker, was positively modulated 
by miR-9 in the group treated with TGF-β1. In contrast, miR-9 inhibition increased in α-SMA 
expression compared to the control group, especially with TGF-β1 at 48 hours. Although GS 
expression did not show significant changes in the group treated with antagomir and TGF-β2, 
miR-9 inhibition reduced GS levels 24 hours after TGF-β1 treatment. Genes involved in the 
TGF-β signaling pathway, such as TGFBR1, TGFBR2 and RHOA, present binding sequences 
in the 3'UTR region pairable with the miR-9 seed sequence. The MYLK gene, which actively 
participates in the contraction of myofibroblasts, is also a predicted miR-9 target and can be 
considered a candidate for future validation assays. CONCLUSION: So far, miR-9 has been 
shown to be a promising molecular factor that may provide new ideas for treating ERM, acting 
mainly on the TGF-β signaling pathway and reducing the cellular effects associated with the 
disease.

Funding: CNPq, CAPES and FAPESP.

The authors declare no conflicts of interest.

Keywords: Epiretinal membrane, microRNA, TGF-β, Müller cell



176

Thematic Area: Neurobiology

158 - MICRORNA-204 AND AGE-RELATED CHANGES IN RAT VITREOUS AND RETINA.
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Akamine (1), Monique Matsuda (1), Vinicius Moraes de Paiva Roda (1), Dânia Emi Hamassaki (1).
(1) Department of Cell and Developmental Biology, Institute of Biomedical Sciences, University of Sao Paulo, 
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University of São Paulo, Brazil.
Contact: Gabriela de Jesus Lustoza-Costa, Department of Cell and Developmental Biology, Institute of 
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Background: Age-related liquefaction of the vitreous matrix increases the risk for contractile 
membrane formation on the inner retina, leading to retinal detachment and visual loss. 
Although the mechanisms are not completely understood, they might involve miRNAs, 
which were altered with normal aging (Akamine et al., Exp. Eye Res., 2021) and related 
diseases (Usui-Ouchi et al., Plos One, 2016). Our hypothesis is that miRNAs may change with 
aging and influence the vitreous matrix and the vitreoretinal interface. Aims: To determine 
the expression of miR-9, miR-16, miR-21 and miR-204 in the retina and vitreous of newborn, 
adult, and aging rats, as well as the vitreous matrix components that are their predicted 
targets. Methods: Newborn (1-3 days), adult (2 months) and aging (12 months) Wistar rats 
were sacrificed, their eyes enucleated and retinas and vitreous collected. This research 
was approved by the Ethics Committee on the Use of Animals (CEUA/ ICB/USP/075/2015). 
Expression of miR-9, miR-16, miR-21 and miR-204, collagens type 6 alpha1 (Col6a1), 
Col9a1, Hyaluronan synthase 2 (Has2), matrix metallopeptidase 1 (Mmp1), and Mmp13 
was analyzed by quantitative PCR. In addition, primary Müller glial cell culture was carried 
out to investigate the mIRNAs and the target genes expression. Results: miR-9 and miR-16 
were more expressed in newborn's retina compared to adult/aging, whereas miR-21 and 
miR-204 in adults compared to newborn and aging. miR-204 was significantly upregulated 
in adult/ aging vitreous compared to newborn. Except for Col5a3 and Has2, the predicted 
targets investigated showed low expression in the retina and no significant differences 
among ages. Has2 showed higher levels in the newborn retina, and a decreased expression 
in adult/aging; the opposite was observed for Col5a3. They were both expressed by Müller 
glial cells, as well as the investigated miRNAs. Conclusion: Among the investigated vitreous 
matrix component, Has2 has the potential to be modulated by miRNAs, especially miR-204. 
Further studies are necessary to determine whether it is involved in regulating hyaluronan 
synthesis, as well as in morphological and physiological vitreoretinal changes associated 
with progressive age. Supported by: FAPESP, CNPQ and CAPES. Authors declare no conflicts 
of interest.
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159 - PRPC ORCHESTRATES CD44 PROCESSING AND INTRACELLULAR TRAFFICKING 
IN GLIOBLASTOMA STEM-LIKE CELLS.
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Glioblastoma (GB) is the most aggressive form of brain tumors and presents the worst 
prognosis and a low survival rate. GB is sustained by a subpopulation of cells called 
glioblastoma stem-like cells (GSCs),essential for its maintenance, high proliferation and 
invasion rates. Taking a closer look into GB biology it is imperative to consider the cross-
talk between GSCs and the tumor microenvironment that can be done through processes 
such as cell-cell communication, cell-matrix communication and even through extracellular 
vesicles. These interactions are heavily influenced by protein intracellular trafficking, and 
one of its known modulators is the prion cellular protein (or PrPC). PrPC is a cell surface GPI-
anchored glycoprotein, is implicated in the biology of GSCs and is able to act as a scaffold 
protein, recruiting partners to cell membrane domains to modulate intracellular signaling 
pathways related to stemness maintenance. One of these partners is CD44, a glycoprotein 
known as a stemness biomarker involved in cell motility and migration, mainly through its 
interaction with hyaluronic acid (HA). In addition, both these proteins have been associated 
with the modulation of GB biology in processes such as stemness status, invasiveness and 
resistance to temozolomide (TMZ). Thus, since both proteins of interest are involved in 
the biology of GSCs this study aims to show the role of PrPC in the processing and cellular 
trafficking of CD44 in GSCs. To address this goal, human GB cells U251 and U87 (wild-type 
and PrPC knockout lineages) were cultivated in monolayer and neurospheres and subjected 
to immunofluorescence, qPCR and western blotting assays to evaluate the distribution, 
cell trafficking and expression levels of PrPC and CD44. In addition, transcriptomic analysis 
of GBM cell lines with differential expression of PrPC and proteomic analysis from public 
databases were done to complement our results. We observed a co-localization of CD44 and 
PrPC on filopodia-like and lamellipodia-like membrane structures that shed light on their 
role in processes such as adhesion and migration when it comes to GSCs. We also identified 
a disturbance of the endocytic pathway in the absence of PrPC through the intracellular 
accumulation of CD44, possibly due to interferences with its recycling or degradation pathways. 
Lastly, in silico results using a database of GB patient samples show the role of PrPC and CD44 
in cellular processes such as endocytosis, vesicle-mediated transport and protein secretion, 
corroborating with our findings in vitro. Taken together these results reveal that the absence 
of PrPC interferes with the endocytic process, especially with the internalization of CD44, 
leading to the intracellular accumulation of this protein. The understanding of PrPC-mediated 
CD44 processing and trafficking is imperative to better assess tumor biology, enabling the 
development of more effective treatments to improve the survival of GBM patients.
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Ischemic tolerance is characterized as a mild, non-lethal ischemic episode that can produce 
resistance to a subsequent, more severe ischemic insult and may occur in several organs 
including the brain and decreases the injury area. Through many years, neurons were the 
focus on ischemic tolerance studies and were considered the inducing cells. The Hypoxia 
Inducible Factor (HIF) pathway is a major player in the process, activating gene transcription 
of neuroprotective genes, such as erythropoietin (Epo) and Vascular endothelial growth factor 
(VEGF). More recently, reactive astrocytes have been described as the ischemic tolerance 
inducing cells. In response to central nervous system (CNS) injury, astrocytes are activated 
and start a phenotypical transformation characterized by hypertrophy, gene expression 
alteration, and dedifferentiation in neural progenitors. HIF1 alpha subunit (HIF-1α) regulation 
differs between neurons and astrocytes as its expression is transient and long-lasting, 
respectively. This study sought to perform in silico analysis of gene expression alterations 
in astrocytes under hypoxia aiming to identify proteins that interact with HIF and search for 
potential promoters of astrocyte response to ischemic tolerance. The present work aimed to: 
1) identify altered encoding genes in hypoxic astrocytes; 2) correlate altered genes with HIF 
signaling pathway; 3) select proliferation associated genes. We searched the literature to find 
articles that described exposition of astrocytes to hypoxia followed by transcriptome analysis. 
A search on Pubmed using the keywords “astrocytes AND hypoxia AND transcriptome” 
generated 20 results. One article that performed hypoxia (1% O2) was chosen for in silico 
analysis and hypoxia altered genes data were loaded on String 11.0 (https://string-db.org/) to 
identify possible associations of those genes and HIF signaling pathway. Each String search 
contained the HIF pathway proteins HIF-1α, PHD and pVHL. The genes were filtered and 
only those that presented some interaction with HIF signaling pathway remained. For gene 
ontology analysis focusing on proliferation pathways, we used Panther (http://pantherdb.org/
webservices/go/overrep.jsp). Using these bioinformatics tools we identified heparin binding 
EGF-like factor (Hbegf), as the only gene directly related with proliferation and, based on 
the literature, relevant for this study hypothesis, because it is induced by hypoxia and has a 
neuroprotective role after ischemia. Hbegf is a glycoprotein and one of the epidermal growth 
factor (EGF) ligand members, which induces proliferation and differentiation of several cell 
types. Hbegf expression is described in the CNS in higher levels than other members of the 
EGF family. It is noteworthy that astrocytes release Hbegf after injury, suggesting its role 
as neuroprotective effector once astrocytes are responsible cell for pre-conditioning, and 
experimental studies are necessary to validate this hypothesis.

Funding: FAPESP (2018/12605-8); CAPES; CNPq.
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161 - THE ROLE OF TDP43 IN THE SPLICING OF GENES RELATED TO AMYOTROPHIC 
LATERAL SCLEROSIS
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Amyotrofic lateral sclerosis is a neurodisease which leads to degeneration of superior and 
inferior motor neurons. Around 70% of the patients develop stress granules in the cytoplasm 
and these granules were associated with mRNA aggregation disrupting cell homeostasis. 
TDP43 is one of the major components of these granules, together with proteins belonging 
to hnRNP family. Interestingly, TDP43 and hnRNP proteins are also essential in alternative 
splicing control, a co-transcriptional process mediated by the spliceosome. The spliceosome is 
a macromolecule composed by 5-small-non-coding-RNAs and more than 100 proteins, which 
remove non-coding regions (introns) and ligates coding sequences (exons) generating mature 
mRNAs. More than 50 mutations have been identified in TDP43 in familiar ALS patients. 
These mutations can affect the aggregation, cellular localization, half-life and protein-
protein interactions of TDP43. In this work, we are investigating whether overexpression, 
knockdown or mutations in TDP43 can modify the alternative splicing pattern of transcripts 
related with ALS, such as ATG4B, CFTR and DNAJC5. We are also investigating if TDP43 
activity is dependent on its interaction with hnRNP K. We overexpressed TDP43 and hnRNP 
K in HEK293T cells, using a pFLAG overexpression plasmid. We also edited TDP43 using 
CRISPR-Cas9 and confirmed knockdown of this protein in HEK293T cells. Using qPCR, we 
measure the levels of CFTR, DNAJC5 and ATGB transcripts. We observed that TDP43 Q331K 
mutation, but not M337V, increases the amount of ATG4B isoform with cryptic site exclusion. 
Knockdown of TDP43, on the contrary, increases the inclusion of a cryptic site in ATG4B and 
DNAJC5 transcripts, and also increases the canonical isoform of CFTR. Overexpression of 
TDP43 decreases the inclusion of cryptic sites in ATG4B, CFTR and DNAJC5. Overexpression 
of hnRNPK decreases the inclusion of cryptic site in DNAJC5 and CFTR, but increases the 
inclusion of cryptic site on ATG4B. It is known that TDP43 represses the inclusion of cryptic 
sites, however there are exceptions to this rule, as observed with CFTR. Probably there are 
some co-regulators associated with TDP43 that can regulate its repression on some cryptic 
sites. Our results show that TDP43 can regulate the splicing of ATG4B, CFTR and DNAJC5, and 
additionally, hnRNPK can modulate splicing on the same transcripts. We are investigating if 
these two proteins can interact and how they would mediate the splicing control.

Funding: FAPESP, CAPES
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162 - THE USE OF BIPERIDEN AS AN ANTIEPILEPTOGENIC DRUG IN PATIENTS 
TRAUMATIC BRAIN INJURY
Amanda Cristina Mosini,2; Michele Longoni Calió1; Clivandir Severino Silva1; Priscila Nicolicht3; Thabatta 
Karollynne Estevam Nakamura, K3; Maria da Graça Naffah-Mazzacoratti4; Marimelia Porcionatto3; Maira 
Licia Foresti1,4; Luiz Eugênio Mello, 1,4.
1. Departamento de Fisiologia, Universidade Federal de São Paulo, SP, Brasil;
2. Associação Brasiliera de Epilepsia, SP, Brasil.
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4. Instituto D’Or de Pesquisa, SP, Brasil

Background: Traumatic brain injury (TBI) is an important and complex condition caused by 
an external force to the head, such as impact, rapid acceleration or deceleration, blast waves, 
crush, or penetration by an object, resulting in focal or diffuse types of injury. Affecting over 
10 million people annually worldwide, TBI may result in the occurrence of posttraumatic 
seizure and the development of posttraumatic epilepsy (PTE) according to the injury intensity. 
The inflammation and a series of genetic biomarkers like Apolipoprotein E (ApoE) has been 
studied. Additionally, the relationship between the cholinergic system and the development 
of PTE has been seen in the literature. Studies using anticholinergic drugs were carried out 
by our research group and it was seen that biperiden reduced the frequency and severity of 
spontaneous seizures in the pilocarpine epilepsy model. Aims: To evaluate the inflammatory 
response profile and the presence of genetic PTE biomarkers in placebo and biperiden 
patients after TBI. Methods: Whole blood samples of 60 patients (53 active and 7 dead) was 
collected in serum tubes, EDTA tubes and tempus tubes. Serum was used to gDNA extraction, 
and the proteins expression was analyzed by Multiplex chemiluminescence reaction. Blood 
collect in Tempus tube were used to gene expression by qPCR. Finally, whole blood was used 
to verify the presence of single nucleotide polymorphisms (SNIPs) of ApoE and GAD by Sanger 
sequencing. Results: Active Placebo group was composed by 30 patients and Biperiden group 
by 23 patients. Sanger sequencing showed that 36.6% of placebo and 43.4% of biperiden 
patients had at least one ε4 allele for ApoE. Of 11 patients that received placebo and had at 
least one ε4 allele for ApoE only 2 developed PTE. In contrast, of 10 biperiden patients that 
had at least ε4 allele for ApoE only 3 developed PTE. Regarding the GAD, 70% and 56.5% of 
placebo / Biperiden patients showed the presence of the SNIP rs3791878 and 63.3% and 
34.8% had the SNIP rs769391 referring to the wild-type allele that is linked to a greater chance 
of developing epileptic seizures between 1 week and 6 months post-trauma. Around 42.9% 
and 53.3% of placebo and biperiden respectively had the SNIP risk allele rs3828275, which is 
related to the onset of acute epileptic seizures in the first week post-trauma. The gene and 
protein expression of cytokines had no difference between placebo and biperiden. About 
patients that died, 4 were placebo and 3 biperiden. All of them were E3/E3 to ApoE and only 
one in each group had acute seizure. Conclusion: Data from this study are still inconclusive 
regarding the biperiden effectiveness on PTE development after TBI. Further studies are 
needed for increasing the n of subjects and the accuracy of the effective biperiden dose 
for influencing the PTE prognosis after TBI. Ethical approval and Funding Support: Ethics 
committee (CAAE 08533513.6.1001.5505); CAPES (001) and FAPESP (2018/24561-5).
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163 - PEROXISOME PROLIFERATOR-ACTIVATED RECEPTOR-ALPHA ACTIVATION 
AND DIPEPTIDYL PEPTIDASE-4 INHIBITION TARGET DYSBIOSIS TO TREAT FATTY 
LIVER IN OBESE MICE

Introduction: Obesity and comorbidities onset encompass gut dysbiosis, altered intestinal 
permeability, and endotoxemia. Treatments that target gut dysbiosis can cope with obesity 
and nonalcoholic fatty liver disease (NAFLD) management. Peroxisome proliferator-activated 
receptor (PPAR)-alpha activation and dipeptidyl-peptidase-4 (DPP-4) inhibition alleviate 
NAFLD, but the mechanism may involve gut microbiota modulation and merits further 
investigation. Objective: To address the effects of PPAR-alpha activation and DPP-4 inhibition 
(isolated or combined) upon the gut-liver axis, emphasizing inflammatory pathways in 
NAFLD management in high-fat-fed C57BL/6J mice. Methods: Male C57BL/6J mice were fed 
a control diet (C, 10% of energy as lipids) or a high-fat diet (HFD, 50% of energy as lipids) 
for 12 weeks, when treatments started, forming the groups: C, HF, HFA (HFD + PPAR-alpha 
agonist WY14643, 2.5 mg/kg body mass), HFT (HFD + DPP-4 inhibitor linagliptin, 15 mg/
kg body mass), and HFC (HFD + the combination of WY14643 and linagliptin). Results: The 
HFD was obesogenic compared to the C diet. All treatments elicited significant body mass 
loss, and the HFC group showed similar body mass to the C group. All treatments tackled 
oral glucose intolerance and raised plasma glucagon-like peptide-1 concentrations. These 
metabolic benefits restored Bacteroidetes/Firmicutes ratio, resulting in increased goblet cells 
per area of the large intestine and reduced lipopolysaccharides concentrations in treated 
groups. At the gene level, treated groups showed higher intestinal Mucin 2, Occludin, and Zo-1 
expression than the HFD group. The reduced endotoxemia suppressed inflammasome and 
macrophage gene expression in the liver of treated animals. These observations complied 
with the mitigation of liver steatosis and reduced hepatic triacylglycerol, reassuring the 
role of the proposed treatments on NAFLD mitigation. Conclusion: PPAR-alpha activation 
and DPP-4 inhibition (isolated or combined) tackled NAFLD in diet-induced obese mice by 
restoration of the gut-liver axis. The reestablishment of the intestinal barrier and the rescued 
phylogenetic gut bacteria distribution mitigated liver steatosis through anti-inflammatory 
signals. These results can cope with NAFLD management by providing pre-clinical evidence 
that drugs used to treat obesity comorbidities can help to alleviate this silent and harmful 
liver disease. This study was approved by our local Ethics Committee (Institute of Biology, 
CEUA number 041/2018). Supported by Coordenação de Aperfeiçoamento de Pessoal 
de Nível Superior–Brasil, No. CAPES–Finance Code 001; Fundação Carlos Chagas Filho de 
Amparo à Pesquisa do Rio de Janeiro (FAPERJ) to Souza-Mello V, No. E26/202.657/2018 and 
No. E-26/010.002136/2019; The corresponding author is supported by Conselho Nacional de 
Desenvolvimento Científico e Tecnológico (CNPq), No. 303785/2020-9.
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164 - THE MICROMOPHOLOGY OF THE LEAF SURFACE DIFFERS IN PLANTS 
OF MICONIA LIGUSTROIDES (DC.) NAUDIN (MELASTOMATACEAE) FROM THE 
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Abstract: The search for understanding the mechanisms that allow plant species to occupy 
different environments has attracted the attention of numerous researchers, especially in 
the context of climate change. In that regard, morphological and anatomical characteristics 
of the leaf surface of Miconia ligustroides, a representative of Melastomataceae that exhibits 
extreme polymorphism in Cerrado (stricto sensu) and semideciduous seasonal forest (Mata 
Atlântica), were analyzed. To investigate the leaf indumentum, the characteristics of the cuticle 
and epicuticular waxes and the stomata (type of stomatal apparatus, distribution and size of 
stomata) samples (about 5 mm2) were taken from the middle third of the leaf blade of four 
expanded leaves. The material was fixed in Karnovsky's solution (4% paraformaldehyde; 1% 
glutaraldehyde (0.1 M phosphate buffer pH 7.2; 0.2 M phosphate buffer pH 7.2) (Karnovsky, 
1965) for 24 hours at room temperature. After that, it was fixed in 1% osmium tetroxide (0.1 M 
phosphate buffer pH 7.3) for 1 hour, dehydrated in an alcoholic solution, and then the samples 
were dried in a critical point device (CPD 020 -Balzer Union) using CO2 as a transition liquid. 
The material was mounted on an aluminum support and metallized with colloidal gold. The 
samples were analyzed under a scanning electron microscope FEI QUANTA, at 20 kV. The leaves 
of M. ligustroides showed ornamented cuticle and epicuticular waxes with varying patterns 
between cerrado and forest. In the cerrado, the adaxial surface of the leaf blade showed fine, 
long, parallel and continuous cuticular striations; epicuticular waxes in the form of plates were 
abundant, and they were irregularly distributed and oriented perpendicularly to the cuticular 
striae. In the forest, the adaxial surface of the blade presented a reticulated aspect due to 
the presence of raised cuticular striations forming deep grooves; epicuticular waxes in the 
form of granules occurred dispersed in the cuticular groove. The abaxial surface was irregular 
and strongly striated in cerrado and forest plants. Pelted glandular trichomes, simple tector 
trichomes and infrequent branched tector trichomes were observed on the abaxial surface of 
the leaf blade of cerrado and forest plants. The stomata exhibited a narrow, elongated opening 
and a peristomatic border both in the cerrado and in the forest. Prominent, discontinuous, 
irregularly oriented cuticular striae surrounded the stomatal apparatus. The use of scanning 
electron microscopy was fundamental to investigate variations in leaf surface characteristics 
between individuals of the same species growing in contrasting ecosystems.

We conclude that features such as thin, long, parallel and continuous cuticular striations and 
plate-shaped epicuticular waxes are xeromorphic features common to cerrado plants.

Supported by: CAPES
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The Lauraceae family is composed of woody species, many of which are commercially 
important either for the production of edible fruits such as avocado (Persea americana 
MILL), production of essences in leaves such as laurel (Laurus nobilis L.) and bark, such as 
cinnamon (Cinnamomum verum J.Presl), among others. A characteristic of these plants is the 
presence of isolated secretory cells (idioblasts) with specialized walls and lipid, mucilaginous 
or mixed content. Some species have only oil cells, others have only mucilage cells, and others 
have oil and mucilage cells side by side. Thus, secretory idioblasts constitute an important 
diagnostic value in the family. However, the identification of cell content is difficult due to 
the extravasation of secretion during sectioning of the samples. The aim of this study was to 
inspect the distribution and content of secretory idioblasts in Ocotea pulchella, a species of 
Lauraceae from the cerrado. For this, we used the neutral red test. Cross sections of leaves 
(thickness between 10 -15 µm) were immersed in 0.1% neutral red solution in 0.1M sodium 
phosphate buffer, pH 6.5, for 20 min in the dark. Then, a quick wash in water was performed 
and slides with the samples were made in an aqueous medium. The samples were observed 
in a Leica TCS SP5 Scanning Confocal Laser Microscope at 488/550 nm excitation/emission. O. 
pulchella has two types of idioblasts in the leaves, which differ in location, size and content: 
the idioblasts located in the spongy parenchyma are smaller and show greenish fluorescence, 
while the idioblasts in the palisade parenchyma are larger and do not show fluorescence. The 
cell walls of both types of idioblasts did not show fluorescence. In conclusion, neutral red, 
such as fluorochrome for lipids, emits different colors depending on the composition of the 
lipid. Under blue light, secretion lipids fluoresce yellow or green, cuticle lipids fluoresce yellow, 
and lignified cell walls fluoresce red. The greenish fluorescence of the spongy parenchymal 
idioblasts infers that their content may be a lipid base, while the absence of fluorescence in 
the palisade parenchymal idioblasts infers that their content is not lipid. Supported by: CAPES
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166 - ZINC IODIDE-OSMIUM TETROXIDE (ZIO) REACTIVE SITES IN THE EXTRA 
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Amphilophium mansoanum, a climbing species of Bignoniaceae, has two types of nectaries 
in its flowers: extra nuptial and nuptial nectaries. The extra nuptial nectary receives that 
classification for do not being related to the pollination process. These nectaries are glandular 
trichomes that has volcano shape and are located on the abaxial side of half superior portion 
of the calyx. They were multicellular and exhibited three distinct regions: a concave head 
with palisade secretory cells, a uniseriate broad stalk, and a multiseriate foot. To better 
characterize the subcellular compartments of the different parts of the extra nuptial nectary, 
we utilized the iodate-osmium tetroxide (ZIO) as marker of endomembrane system. For 
this, we conventionally fixed the calyx samples, washed in phosphate buffer and in TRIS-
aminomethane buffer pH 4.5 and incubated in ZIO in the dark for 19 hours. This was followed 
by dehydration in acetone, inclusion and conventional staining under a transmission electron 
microscope. In the multiseriate foot, the ZIO method stained the electron-dense content in 
some vacuoles and their tonoplast. Also, the thylakoids from chloroplasts and the electron-
dense content from vesicles dispersed along the protoplast were stained. The cisterns 
from dictyosomes (seven) of these cells were partially stained by ZIO, with predominance 
of vesicles of the cis and trans faces. In the stalk cells, the cisterns from dictyosomes and 
the vesicles associated to them were stained. These dictyosomes differed from the stalk 
cells by the circular shape and the less quantity of cisterns (four). Polymorphic plastids with 
electron-dense content also reacted with ZIO in these cells. The dictyosomes of the secretory 
cells were well-developed (five to seven cisternae) and located next to the tonoplast and 
the plasmalemma. The most of the cisterns and their vesicles associated to both faces 
were stained. ZIO technique clearly showed the differences between the endomembrane 
system from the three regions of A. mansoanum extra nuptial nectaries. These results could 
contribute to the comprehension of the secretion dynamics of the nectar of these floral 
glands. (CNPq 308982/2020-7; 312799/2021-7; 45947)
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Ultrastructural studies of secretory canals cells and the relationship between subcellular cells 
and trait dynamics are extensive. However, most ultrastructural research has not always 
allowed a clear characterization of the population of secretory epithelium organelles. With 
the objective of studies related to the bases of cellular architecture in plants and correlative 
functions, cytochemical techniques associated with ultrastructural investigation are essential. 
Zinc iodide-osmium tetroxide method (ZIO) was first found for chemical studies, is suitable for 
general impregnation of the endomembrane system of plant, algae and fungi tissues. However, 
the use of this method to study cells is still uncommon. The objective of this work is to relate the 
application of the ZIO method to characterize the morphology of the subcellular components 
of the epithelium of secretory canals in the stem of Anacardium humile. For this, samples were 
fixed for 12h with 2.5% glutaraldehyde-4% paraformaldehyde in 0.1M phosphate buffer, pH 7.3, 
and incubated for 19h at 10ºC in a solution containing Zn, I, TRIS-aminomethane, and OsO4. 
Samples were then dehydrated using a graded acetone series and embedded in Araldite resin 
at room temperature. Polymerization was performed at 60ºC for 48h. Ultrathin sections were 
double-stained with uranyl acetate and lead citrate. The ZIO method stained tubular portions of 
rough endoplasmic reticulum and cisternae of dictyosomes. These consisted of 5 to 7 flattened 
cisterns with dilated ends and associated vesicles. The reaction products seen as electron-dense 
deposits in the lumen of the endoplasmic reticulum and cisterns of dictyosomes and in the 
vesicles that sprout from the dilated ends. Some dictyosomes were fully stained while in others 
only a few cisterns were stained. The use of this method facilitated the characterization of the 
organelles and the secretion dynamics in the secretory epithelium of the secretory canals of A. 
humile. (FAPESP 2019/19916-1)
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168 - EFFECTS OF ELECTROMAGNETIC RADIATION ON THE BIOENERGETICS OF 
MITOCHONDRIA ISOLATED FROM MOUSE LIVERS
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Abstract: Mitochondria are the main targets of electromagnetic radiation, which effects are relevant 
to understand and expand the applications of photonic therapies. Despite the advances already 
achieved in the understanding and use of photonic therapies, there are gaps regarding the detailed 
understanding of the action mechanism at cellular and bioenergetics levels, especially in the 
action of radiation outside the visible spectrum. This study proposes to investigate the effects of 
electromagnetic radiation, outside the visible spectrum using X-ray, ultraviolet and microwave, on the 
bioenergetics of isolated mouse liver mitochondria. The main parameters treated in this study are 
mitochondrial respiration and structural changes. High resolution respirometer, Raman spectroscopy 
and confocal fluorescence microscope are used.

Our results indicate that mitochondria irradiated with X-ray by 1Gy and 2Gy doses do not present 
relevant differences in respiratory viability, mantaing the respiratory control ratio close to the control 
samples. Differently, when irradiated with ultraviolet B (300 nm/36 W) by 5 seconds the respiratory 
control ratio, in pmol/(s*mL), tends to increse subtly, states 3 and 4 (in pmol/(s*mL)) are also higer at 
irradiated samples than in control group, it can indicate that the states of mitochondria have been 
energizided by light. Confocal fluorescence microscope images, of isolated mitochondria, showed 
spherical structures in solution of sacarose (250mM) and HEPES (5mM) at pH 7,2 with size distribution 
between 0,5 and 1 µm. However, when isolates mitochondria are in respitation mimetic solution 
of Sacarose (125mM), HEPES (10mM), KCl (65mM), K2HPO4 (2mM) and MgCl2 (1mM), at pH 7,2, 
aggregates are formed with about 15 µm. These results are promising and additional measurements 
including microwave and Raman spectroscopy will provide a more complete and detailed radiation 
effects mechanisms outside the visible spectrum in the energy metabolism of mitochondria and 
broaden the understanding of the role of mitochondria in photonic treatments.

Ethical Committee: The experiments with animals were approved by the Animal Ethics Committee of 
the Institute of Physics of São Carlos, USP - University of São Paulo (CEUA Nº 8604100921).

Acknowledgment: CNPq (National Council for Scientific and Technological Development, BR) for 
financial support and professor Francisco Eduardo Gontijo Guimarães for provid confocal microscopy 
images.
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BACKGROUND: Light therapeutical effects have been widely employed to treat several 
health conditions. Photobiomodulation (PBM) is a therapeutic modality based on photons 
interacting with biological tissues. Light sources are usually LASERs emitting in red and near 
infrared (NIR). PBM promotes biostimulating effects such as wound healing, pain relief and 
inflammation reduction, being a useful tool in the treatment of diseases. It is proposed 
that mitochondria are the main target at the cell level, where the photon absorption would 
lead to the observable therapeutical results. However, there is still much to explore and 
understand about the effects of photons on mitochondria. AIMS: This study investigates 
photon interactions on mitochondrial bioenergetics measuring mitochondrial respiration 
through high-resolution respirometry (HRR) techniques, regarding light at 635 nm. We also 
intend to evaluate biochemical alterations, mitochondrial swelling and membrane potential 
in the conditions with greater alterations. METHODS: Mice liver mitochondria (C57BL/6 
females) were isolated and immediately irradiated with a LASER beam emitting at 635 nm and 
output powers between 200 and 800 mW. Complex I and Complex II substrates were used 
(glutamate plus malate, and succinate, respectively), non-phosphorylating respiration (state 4) 
was obtained by adding oligomycin, and CCCP was added to uncouple respiration. RESULTS: 
No effects were observed in intensities below 200 mW. For Complex I substrates, only values 
above 600 mW significantly altered both state 4 and uncoupled respirations, inducing changes 
of around 20% in these parameters. On the other hand, when Complex II substrate were 
used, we observed slight alterations in state 3 and 4 respirations only when 800 mW was 
applied. CONCLUSION: Our results suggest that Complex I and Complex II substrates may 
generate different responses when mitochondria are exposed to light at 635 nm, giving us a 
direction to proceed with further different analyses.
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Background: In recent years, overweight and obesity have increased, becoming a nearly-
epidemic public health problem closely related to “westernized” dietary (WD) patterns. 
Furthermore, WD-related overweight/obesity seems to impair male reproductive function. 
Notably, global pesticide use has doubled in recent decades from 2.28 billion to 4.11 billion 
kilograms per year, including widely-used glyphosate and 2,4-D. Herbicide residues are 
usually found in food/water. However, the combined effects of WD-induced obesity, and 
herbicide exposure on male reproduction are not fully investigated/understood (1,2,3).

Aim: We evaluated whether the exposure to glyphosate and/or 2,4-D modifies reproductive 
outcomes of obese male mice.

Methods: Male C57BL6 mice (n=12/group) received chow rich in fat (30% lard, and 0.2% 
cholesterol) and sucrose (20%), and high sugar solution (23.1g fructose and 18.9g glucose), in 
addition to intragastrical glyphosate (0.05, 5, 50 mg/kg body weight), 2,4-D (0.02, 2, 20 mg/kg 
body weight), or glyphosate+2,4-D doses (0.05+0.02; 5+2; 50+20 mg/kg body weight) (5×/week 
for 24 weeks). The doses are within Acceptable Daily Intake or No Observed Adverse Effect 
Level. Testicle, epididymis, and vas deferens were removed, weighted, and stored to evaluate 
sperm parameters. Glucose tolerance test (GTT) was performed. Body and adipose tissue 
weights were also registered. Data were analyzed by ANOVA and post hoc Tukey test (p<0.05).

Results: Mice submitted to fat- and sugar-rich diet displayed obesity (p=0.0001), and glucose 
intolerance (p=0.0001), in addition to a decrease in the number of normal sperm (p=0.0001). 
However, it had no effects on the sperm count. Groups treated with the herbicides had 
no effect on sperm count, obesity or glucose intolerance. However, groups treated with 
intermediate (5+2) and higher (50+20) doses of glyphosate+2,4-D had an increase the number 
of sperm with cytoplasmatic droplet, and straight head (p=0.0001), and the group with the 
highest glyphosate dose (50) increased the number of sperm with curled tail (p=0.0001).

Conclusion: In essence, the results indicate that herbicide combination may promote fat- and 
sugar-rich diet-induced alterations in sperm morphology of adult male mice.

Ethical approval: 1344/2020 – CEUA (FMB-UNESP)

Funding Support: CAPES/FUNDECT (88887.635485/2021-000), São Paulo Research Foundation 
(FAPESP) (#2020/00377-0; #2020/01078-7).
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(2) Yue et al., 2017; https://doi.org/10.1530/REP-17-0161
(3) FAO. Pesticidas Use: 2017; http://www.fao.org/faostat/en/#data/RP/visualize.
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Introduction and objectives: Carbamazepine (CBZ) is a widely used drug to control seizures, 
psychiatric disorders, and neuropathic pain. Seminal and hormonal alterations have been 
reported during and after prolonged therapy with CBZ. In a previous study, we demonstrated 
that chronic CBZ-treated rats, from prepuberty to puberty and adult phases, showed a 
reduction in epididymal sperm number, sperm morphology damage, and the presence of 
epididymal epithelial cells in situ or detaching from ductal epithelium, suggesting a possible 
direct effect of CBZ on the epididymis and epididymal spermatozoa. CBZ can also induce 
oxidative stress, mitochondrial damage, changes in sodium conductance, membrane 
destabilization, and inhibit histone deacetylase enzyme. Changes in sperm quality are not 
necessarily associated with a decrease in fertilization rates and can potentially lead to adverse 
changes in offspring development. Paternal exposure to different environmental factors, 
including therapeutic drugs, can lead to changes in pre- and postnatal events in the offspring 
that will only manifest in the long term, regardless of maternal factors. Recent studies suggest 
that nongenetic factors, such as compounds in the ejaculate and epigenetic modifications in 
sperm may affect offspring. Thus, this study aims to investigate: a) the effects of CBZ in male 
rats treated from prepuberty to adulthood on epididymal sperm quality and b) to analyze the 
effects on male reproduction parameters in the F1 generation. Methods: Ten male Wistar rats 
were treated with CBZ by gavage route, in the dosage of 20mg/Kg for seventy consecutive 
days (CBZ-F0 group). The control group received the vehicle (olive oil), following the same 
experimental protocol (C-F0 group). After the end of the treatment, rats belonging to the 
control and CBZ-treated groups were randomly paired with controls females (n=10) to obtain 
the F1 generation (CBZ-F1 and C-F1 groups). At 90 days old, the right testis and epididymis, 
and prostate were submitted for morphometric analysis. Sperm samples collected from 
the epididymal proximal cauda were evaluated. Testicular and epididymal oxidative stress 
assessments were performed by measuring malondialdehyde (MDA). Blood was also collected 
for testosterone plasma levels dosage. Results: The CBZ-F0 and CBZ-F1 showed a reduction 
in testis, epididymis, and prostate weight, testosterone plasma levels, sperm mitochondrial 
activity, acrosome integrity, vitality, and progressive motility with a significant increase in 
sperm DNA fragmentation and a higher frequency of morphologically abnormal sperm. 
There was an increase in the levels of lipid peroxidation in the testis and in the epididymis of 
the CBZ-F0 group, while only increase in the MDA levels occurred in the testis of the CBZ-F1 
group. Conclusions: The results suggest that CBZ affects sperm quality and is also able to 
affect the male reproductive parameters of the F1 generation.

Ethics committee approval (CEUA UNIFESP nº 5294210322).
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Magnetic resonance imaging (MRI) is an important diagnostic method in pediatry. Gadolinium-
based contrast agents (GBCAs) are used in approximately 40% of the total number of MRI 
performed. Used since 1980, GBCAs were considered the safest agents. However, since 2006, 
Gd retention has been reported in various tissues (cerebellum, liver, skin, bones, kidneys, 
muscles, and spleen) of patients and experimental animals with normal renal and hepatic 
function and an intact blood-brain barrier. Macrocyclic GBCA gadoteric Acid (Dotarem®) 
is approved for use in children of any age, including neonates. The toxicity of GBCAs is 
attributed to the transmetallation of Gd3+ with other ions, mainly Ca2+, and to the increase 
the reactive oxygen species production (ROS). Experimental study demonstrated testicular 
changes in adult rats exposed to repeated doses of GBDAs. Clinical trials on GBDAs effects 
in the childhood are scarcer; however, as occurs in the blood-brain barrier, the blood-tissue 
barriers in the male reproductive tract are still being formed in neonates and children, 
and there is a possibility that Gd retention is more pronounced than in adults. The aim of 
the study was to evaluate the effects of single dose exposure of gadoterate meglumine 
(Dotarem®), at 15 postnatal days (pnd), on the establishment of puberty and possible effects 
on male reproductive organs, at 45pnd (peripuberty phase). Twenty male Wistar rats were 
used, divided into 2 groups: 1) Gadolinium Group (GdG) - the animals were treated with 
gadoteric acid (Dotarem®, Guerbet Produtos Radiológicas Ltda), at a dose of 0.06mMol/kg, 
intravenous route, in the 15pnd; 2) Control Group (GC) – the animals received 0.9% saline 
solution (Gd vehicle), following the same experimental protocol used for the GdG. Testicular 
descent and preputial separation were monitored. At 45dpn, the left testis and epididymis, 
kidney, prostate, seminal vesicle and brain were submitted to morphometric analysis. 
Testicular and epididymal oxidative stress assessment (caput + corpus and cauda) were 
also performed, with malondialdehyde (MDA) and nitric oxide (NO) dosage. There was no 
change in the occurrence of testicular descent and preputial separation. In GdG, there was 
a statistically significant increase in the prostate and seminal vesicle absolute and relative 
weights. Significant increases in MDA levels in the caput+corpus epididymal and NO levels 
in cauda epididymal also occurred in GdG. The results suggest that a single exposure to 
gatoderic acid does not compromise the establishment of puberty, but results in testicular 
and epididymal oxidative stress in the peripuberty.

Ethics committee approval (CEUA UNIFESP nº 3141140222).
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Background: Methylglyoxal (MG) is an aldehyde that can be produced in the metabolism of some 
living beings, but it is also very present in industrialized foods and beverages. Studies have shown 
that this substance has a context-dependent action, which can be both beneficial and harmful, 
and that it is an agent of metabolic reprogramming of living beings exposed to it in childhood, 
which could increase the risk of diseases in adulthood. There is a paucity of studies on the effects 
of MG on the prostate during childhood. Thus, this work aimed to investigate these effects for the 
offspring of mothers exposed to MG during lactation.

Methods: Pregnant Wistar females were divided into two groups for MG exposure (Methylglyoxal, 
Sigma-Aldrich, Missouri, USA). Daily exposure, orally by gavage, with saline (2 ml/kg) or with MG 
(60mg/kg) from day 3 to day 14 of lactation with weaning on day 21 of lactation. Afterwards, the 
pups were separated according to their groups: C45 (control/45 days), MG45 (treated/45 days), 
C120 (control/120 days) and MG120 (treated/120 days). The animals were weighed and euthanized 
(n=5/group). The prostates were dissected, weighed and processed for biometric, morphometric-
stereological analysis, histochemistry for periodic acid & Schiff reaction (PAS), Gömöri's silver 
impregnation, immunohistochemistry for proliferating cell nuclear antigen (PCNA) and biochemistry 
for lipid peroxidation (LPO) and carbonyl protein (CP) levels, determination of glutathione 
peroxidase (GPx), superoxide dismutase (SOD) and catalase (CAT) activities.

Results: Biometric analysis did not reveal differences between the weight of animals, prostate or 
relative prostate weight in MG45 and in MG120. In MG 45, the morphometric-stereological analysis 
showed a decrease in the epithelium and an increase in the lumen. Reticulin analysis showed 
an increase in collagen III frequency. In addition, there was an increase in prostate secretion and 
proliferative epithelial cells. Biochemical assays revealed a decrease in LPO and CP levels and an 
increase in GPx, SOD and CAT.

In MG 120, the morphometric-stereological analysis showed an increase in non-muscular stroma 
and a decrease in PCNA-positive cells. Biochemical assays showed an increase in LPO and CP levels 
and a decrease in GPx, SOD and CAT.

Conclusion: MG disrupts the development of prostate. In MG 45, it led to an advance in the 
maturation patterns of prostatic ductal-alveolar structures, associated with a decrease in prostate 
oxidative stress. However, in MG120, it led to increased non-muscle stroma and decreased cell 
proliferation in the epithelium, associated with increased oxidative stress. This may indicate an 
increased risk of developing prostate disease. However, complementary studies are needed. Ethical 
approval: CEUA-UFG (protocol no 007/21). This study was financed in part by the Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior - Brasil (CAPES) - Finance Code 001.
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Bisphenol A (BPA), a polycarbonated monomer, is applied for plastic and resins production and 
sealing of food cans. It is, therefore, ubiquitously present in the daily life of humans and other 
animals. However, this compound promotes xenoestrogenic activity, with potential to bind 
estrogen receptors in reproductive tissues, inducing endocrine disruption. Exposure to BPA 
during the perinatal development has potential to cause long-term pathological alterations 
in hormone-responsive organs in adulthood. This work aimed to describe the impacts 
of perinatal exposure to BPA in follicle activation rates and in the expression of estrogen 
receptors in growing ovarian follicles from the adult Mongolian gerbil (Meriones unguiculatus). 
Pregnant female gerbils were divided in four experimental groups: two groups (↓BPA and 
↑BPA) were orally exposed to different doses of BPA (50 µg/kg and 5000 µg/kg); the other two 
groups were referred as vehicle (VC) and intact control (IC). The treatments started on the 8th 
gestational day and finished by weaning when female offspring (n=5) was kept for analysis. At 
6 months age, all females obtained from exposed mothers were euthanized and the ovaries 
were fixed and processed for the following analyses: (1) quantification of normal follicles in 
different developmental stages, of (2) degenerated follicles (hematoxylin and eosin staining), 
and of (3) follicular granulosa cells expressing estrogen receptor alpha (immunohistochemistry, 
ERa). Values were shown as mean±SEM; data was subjected to ANOVA followed by Tukey’s 
test when parametric, or to Kruskall-Wallis followed by Dunn’s test, when non-parametric 
(p<0,05). Results showed no difference in the rates of primordial (IC: 73.8±5.2; VC: 68.5±3.4; 
↓BPA: 68.0±3.2; ↑BPA: 59.2±8.3), primary (IC: 5.7±1.2; VC: 5.7±1.5; ↓BPA: 7.9±2.2; ↑BPA: 
6.7±2.3) and secondary (IC: 15.0±4.4; VC: 15.7±1.2; ↓BPA: 16.7±1.7; ↑BPA: 21.5±6.6) follicles 
among experimental groups. However, the number of antral follicles was higher in the ↑BPA 
group (6.4±1.0) in comparison to IC (2.7±0.4) and VC (2.8±0.4); no differences were found 
between ↓BPA (4.0±1.1) and ↑BPA groups. The quantification of degenerated follicles did 
not differ among experimental groups either (IC: 2.4±0.9; VC: 3.8±1.9; ↓BPA: 3.1±1.3; ↑BPA: 
6.0±1.6). In primary and secondary follicles, the rates of ERa positive granulosa cells did not 
show differences between the IC (35.5±12,3 and 35.92±18.92), VC (3.3±3.3 and 8.5±2.7), ↓BPA 
(15.0±9.7 and 5.7±2.7), and ↑BPA (5.0±2.8 and 6.3±2.6) groups, showing that long-term effects 
of BPA do not influence the expression of these receptors in follicles. The results confirm 
that BPA acts as an agent that induces follicle activation in adulthood, promoting changes in 
the ovarian microenvironment and reproductive capacity of mammals. Ethical Commission 
approval: CEUA IBILCE/UNESP, protocol 113/2015. Financial support: UFG (scientific initiation 
scholarship) and FAPESP (2015/01548-5).
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Background: Metformin has been used to control the glucose blood levels, but it has also 
been shown that metformin acts on a variety of organs. Literature suggests metformin is able 
to blunt the injuries caused by high fat diet intake in the reproductive system.

Aims: This study aimed to evaluate the impacts of metformin exposure during early lactation 
on prostatic epithelium of rats that were feed hyperlipid diet in adulthood.

Methods: (Ethical Approval by CEUA/UEM nº5869020418) After birth, 16 male puppies were 
distributed in two groups: saline (S; 0.9% of NaCl/day) and metformin (M; 100mg/ Kg/day). 
The animals received S or M daily via intraperitoneal injection until postnatal day (PND) 12. 
On PND 60 males from S and M group were subdivided in normal fat diet (S-NFD and M-NFD; 
4.5% fat) or high fat diet (S-HFD and M-HFD; 35% fat). After 30 days (PND90) the animals 
were euthanized, prostate dissected and processed for histological analysis. The results were 
analyzed by ANOVA with Tukey's post-hoc test.

Results: It was observed an increase in body weight gain in both groups fed with HFD in 
relation to their controls (S-NFD vs. S-HFD groups: p<0.0001, M-NFD vs. M-HFD: p<0.001). 
There was no statistical difference in relative prostate weight among groups. Morphological 
analysis revealed a decrease in the prostatic epithelial height in M-NFD and M-HFD compared 
to their respective controls.

Conclusion: In summary, our results suggest while metformin with/without HFD decreases the 
epithelial height the HFD alone did not impact the epithelium morphology.
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Introduction and objectives: Carbamazepine (CBZ) is a neuroactive drug, indicated for the 
treatment of focal epilepsy and other nonepileptic conditions such as schizophrenia, bipolar 
disorder, neuropathic pain, hypersexual behavior, and aggression due to dementia. The 
adverse effect of CBZ on the male reproductive system are well known including lower 
serum testosterone, sperm quality and quantity alterations, and impaired sexual function. 
The influence of paternal contribution on offspring development has received less attention 
when compared to maternal. However, changes in sperm quality are not ever associated 
with decreased fertility and can potentially lead to adverse effects on offspring in the short 
and long term. Thus, this study aims to investigate the possible impacts of paternal exposure 
to CBZ on female reproductive parameters in the F1 generation. Methods: Ten male Wistar 
rats were treated with CBZ by gavage route, in the dosage of 20mg/Kg, for 70 days (from 
prepuberty to adulthood). The control group received the vehicle (olive oil), following the 
same experimental protocol. After the end of the treatment, rats belonging to the control 
and CBZ-treated groups were randomly paired with other females (n=10) to obtain the 
F1 generation. At 4 and 21 postnatal days (PND), the anogenital distance was measured 
in female offspring. The estrous cycle was evaluated from 75 PND. On 90 PND, the ovary, 
uterus, and brain were collected and submitted to morphometric analysis. Ovary and uterus 
oxidative stress assessments were performed by measuring malondialdehyde (MDA). Results: 
Female offspring of CBZ-treated male rats showed a reduction in anogenital distance to the 
4 and 21PND. There was a significant decrease in the number of estrous cycles with a longer 
duration of diestrus, uterus, ovary, and brain weights reduced in F1 offspring. An increase in 
the levels of lipid peroxidation in the uterus and the ovaries also occurred. Conclusions: The 
results suggest that CBZ–exposure paternal affects the reproductive parameters of the female 
offspring (F1 generation).

Ethics committee approval (CEUA UNIFESP nº 5294210322).
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The prostate is a gland of the male reproductive system, important for human reproduction, 
whose development begins at embryonic life but extends to the postnatal period. Postnatal 
events such as cell proliferation and cell death are important milestones that culminate 
in the glandular branching/morphogenesis. Gestational diabetes is a metabolic condition 
characterized by insulin resistance and consequent hyperglycemia that occurs exclusively 
during pregnancy and may remain postpartum. The effects of maternal diabetes have 
already been described for the offspring of adult rats, however it is not known whether 
such changes start at birth or if they accumulate throughout life. Thus, this study aimed to 
evaluate the prostate of descendants of diabetic rats at postnatal age. For this, diabetes 
was induced with 50 mg/kg streptozotocin in pregnant Wistar rats, and 7-day-old male rats 
descended from normal (C group) or diabetic mothers (D group) had the prostate collected 
for tissue quantification of the active caspase-3 levels for apoptosis study and activation of 
AKT and ERK1/2, two important signaling pathway for cell proliferation. The results showed 
that gestational diabetes caused a 30% reduction in the offspring body weight but did not 
significantly change the prostate weight. Glucose levels did not vary between animals in 
both groups. The prostate of D group presented reduced apoptosis, as active caspase-3 
levels were 32% lower in comparison to control. Although gestational diabetes did not 
significantly change AKT phosphorylation, there was a more than 100% reduction in ERK1/2 
activation in the prostate of the offspring of diabetic mothers. Cell proliferation is hallmark 
in the first postnatal week of the prostate, responsible for glandular budding and branching 
of the epithelium. Cell death after 7 postnatal days also plays an important role in ductal 
canalization after budding of the epithelial cords. Thus, we conclude that gestational diabetes 
may interfere on cell proliferation and cell death through caspase and ERK signaling in the 
postnatal prostate of the offspring, which can impair the formation of the proper gland 
structure and, consequently, the reproductive function at adult life.

Approval from the Ethical Committee on Animal Studies- CEUA/UFU 056/18

Funding: FAPEMIG; CAPES
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Background: Versican is a proteoglycan known to be involved in different biological 
processes, such as proliferation, migration, cell death and survival, including roles on embrio 
development, immune activation, and epithelial-mesenchymal transition (EMT). Previous 
studies from our group found that versican silencing regulated different cytokines production, 
slightly reduced proliferation, and affected the cytoskeleton, which impairment of the Rho/
ROCK pathway.

Aims: To investigate whether versican silencing could change phosphorylation of signaling 
pathways involved in essential functions of trophoblastic cells.

Methods: First trimester placenta trophoblast-derived HTR-8/SVneo cells were silenced 
for versican. The efficiency was tested both in mRNA and ptrotein levels. Phosphorylated 
AKT Thr308 and Ser473, p-mTOR, p-IRF3, and IRF9 were analyzed by Western Blot and 
immunofluorescence after 30 minutes and 24 hours after versican gene silencing. In addition, 
immunofluorescence was performed to analyze β-catenin, E-cadherin, N-cadherin, Vimentin, 
and Cytokeratin expression. RT-PCR was performed for TGF-beta 1, 2, and 3, and ZEB2.

Results: Signaling pathway analyses showed no differences on p-AKT Thr308 and p-mTOR 
expression, although p-AKT Ser473, p-IRF3 and IRF9 had a tendency to increase after 30 
min, and they were significantly increased after 24 h (p<0.05). HTR-8/SVneo cells silenced 
for versican displayed altered β-catenin staining, consistent to reduced signaling. E-cadherin 
also was changed, reducing its expression at cell membranes. The mRNA expression was 
unchanged for all TGF-betas, but reduced for ZEB2 (p<0.05).

Conclusion: Versican silncing affected different key pathways involved with cell motility and 
suvival, interferons production, and EMT, representing an important factor on trophoblast 
physiology. As such, more studies need to be conducted in order to expand the analysis, and 
fully understand versican regulation of trophoblast cell functions.
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Background: Mesenchymal stromal/stem cells (MSC) in the bone marrow (BM) are multipotent 
stem cells well known for supporting hematopoiesis, repairing tissue, and modulating 
immune response and inflammation. It is well known that aging MSCs become senescent, 
and these senescent cells accumulate and promote various age-related diseases. MSC 
derived from BM are being evaluated for a wide range of clinical applications, however 
which properties of MSCs are affected by aging remains unknown. Aims: This study aims 
to assess how aging affects MSC isolation and characterization. Methods: Male C57BL/6J 
mice were divided in groups young (3 – 6 months old) and old (18 – 19 months old). Bone 
marrow MSCs were obtained by their adherence to plastic in low glucose concentrations. 
MSC growth and morphology were monitored during two weeks. MSCs capacity to 
differentiate into adipocytes, chondrocytes, and osteocytes were evaluated. Additionally, 
characterization was done using flow cytometry with anti-CD14 (catalogue 5577195), -CD34 
(catalogue 560233), -CD45 (catalogue 553087), -CD90 (catalogue 561404), -CD271 (catalogue 
557195), -CD73 (catalogue 550741) and -CD105 (catalogue 562759) markers. Results: Results 
showed that the isolated bone marrow MSCs were positively marked for CD90, CD73 and 
CD273 and negatively marked for hematopoietic markers such as CD45, CD34 and CD14. 
The MSCs did not show differences in their capacity of differentiation when comparing 
control and aged cells. However, the expression of CD73 differed significantly between 
the two groups. In young mice, expression of CD73 had a mean of 90.35 ± 4.452, while 
aged mice showed a mean expression of 84.58 ± 3.989 (p = 0.0398). Conclusion: CD73 has 
distinct roles in nonhematopoietic and hematopoietic cells and catalyzes the conversion of 
extracellular nucleosides to adenosine, modulating inflammatory and T cell responses and 
its downregulation is related to defects on the protection of damaged tissues. To summarize, 
aging affects the regulatory capacity of bone marrow MSC and may be one of the possible 
contributors to the altered hematopoiesis seen in aged individuals. Information on ethical 
approval, funding support and conflicts of interest: This study was performed with approval 
by the Institutional Animal Care and Use Committee of the School of Pharmaceutical Sciences 
at the University of São Paulo by protocol CEUA nº 544. Financial Support: FAPESP and CAPES. 
The authors declare no conflicts of interest.
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180 - BONE MARROW STEM CELLS RESPONSE INTO DISCS WITH NANO-
HYDROXYAPATITE SURFACE AND BIOFUNCTIONALIZED WITH BIOACTIVE GLASS
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Sao Paulo, Brazil
(2) Vitreous Materials Laboratory, Department of Materials Engineering, Federal University of Sao Carlos, Sao 
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Background: Bioactive glasses are highly active materials that can induce the upregulation of 
osteoblasts proliferation and differentiation resulting in a biologically active bone on their surface. A 
new bioglass, BSF18, protect by patent, was developed to improve the osseointegration response.

Aim: The aim of this study was to evaluate the osteoinductive potential of a nano-hydroxyapatite 
surface biofunctionalized by BSF18 in rabbit bone marrow stem cells.

Methods: Discs (6.0mm diameter and 3.0 mm thickness) with different surfaces were obtained 
(SIN, Implants, Brazil) and divided into three groups: machined titanium (M); Nano-hydroxyapatite 
(Nano-Ha); Nano-hydroxyapatitie biofunctionalized with bioactive glass (BSF18). BSF18 discs were 
biofunctionalized with bioglass particles (SiO2-Na2O-K2O-MgO-CaO-P2O5 system) using the 
pneumatic atomization technique. The surface characterization was investigated by physical-chemical 
properties of surface through energy dispersive spectroscopy (EDS), scanning electron microscopy 
images (SEM) and wettability measurement by contact angle. Aspiration of autologous bone marrow 
was previously collect from tibia of rabbits (n=8) to obtain the bone marrow stem cells (BMSCs). For in 
vitro analysis, the mononuclear cells were separated from the bone marrow tissue by density-gradient 
centrifugation. In addition, the potential of different surfaces to induce adhesion, proliferation and 
osteogenic differentiation of stem cells was evaluated by brightfield and fluorescence microscopy, 
MTT, alkaline phosphatase production and formation of mineralization nodules, respectively. The cell 
morphology was investigated using SEM images. Results: The EDS microanalysis was carried for all 
samples and the chemical elements was assessed, the titanium element was detected for all groups; 
oxygen+calcium for Nano-Ha and BSF18; phosphorus only for Nano-Ha; potassium+silicon only for 
BSF18. The contact angle values exhibited high degree of hydrophobicity for M surface, however, 
Nano-Ha and BSF18 showed greater results for hydrophilic property (p<0.05). MTT results showed 
proliferation of viable cells at 3 and 7 days for all groups investigated, however the values did not 
present significant differences difference between groups (p>0.05). Mineralized matrix formation 
with alizarin red staining at 14 showed not statically difference between groups and periods, however 
at 21 days, BFS18 showed greater values when compared to M and Nano-Ha (p>0.05). ALP results 
at 10 days showed greater values with statistically significance for BSF18 when compared to M and 
Nano-Ha (p<0.05). The BMSCs cells grown on the surfaces of both groups and showed distinct cellular 
morphology and spreading within 3 and 7 days.

Conclusion: Surfaces biofunctionalized with BSF18 were able to stimulate the differentiation and activity 
of pre-osteoblastic cells, which indicate that it can be an promising alternative for dental implants.

Approval from Ethical Committee no Animal: CEUA 02/2021

Funding Support: FAPESP 2021/00632-3 - FAPESP 2013/07793-6
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181 - CHARACTERIZATION OF MESENCHYMAL STROMAL CELLS DERIVED FROM 
FELINE ADIPOSE TISSUE
Monique Coelho Bion1*, Gustavo Goulart da Silva1 , Victor Juan de Souza Lima1 , Andréa Gonçalves Trentin1 
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Mesenchymal Stromal Cells (MSCs) are multipotent adult stem cells capable of multilineage 
differentiation and self-renewal, which make them very attractive as a therapeutic approach 
for restoring tissue function. In recent years, the transplantation of MSCs isolated from a 
variety of adult tissues is emerging as an opportunity for medical research and clinical use in 
veterinary medicine. Therefore, defining the characteristics of MSCs from different sources is 
essential for developing new therapeutic strategies. The objective of this study was to isolate 
adipose tissue-derived MSCs (AT-MSCs) from feline sources and to characterize the properties 
of those cells at low passages. AT-MSCs were isolated from subcutaneous abdominal adipose 
tissue of feline donors, and maintained under appropriate culture conditions. Experiments 
were performed at passages 1 to 3 (P1 - P3). Cell proliferation and Cell Doubling Time (CDT) 
were measured. AT-MSCs were characterized by immunophenotyping and multilineage 
differentiation analyses. Cell scratch assay was performed to measure cell migration and 
wound closure ability. All procedures were done in accordance with the Animal Ethics 
Committee of Federal University of Santa Catarina, Brazil (protocol number 1852210519). The 
results revealed that AT-MSCs display the characteristics of mesenchymal stem cells defined 
by the International Society for Cellular Therapy, presenting mesenchymal stem cells markers 
and the potential for differentiation into osteogenic and adipogenic lineages in addition to the 
wound closure ability. However, the proliferative potential of AT-MSCs decreased during the 
passages. These results suggest that feline adipose tissue is a promising source of MSCs for 
stem cell-based therapeutic application in veterinary medicine. In addition, we look forward to 
improving our cell culture protocols to amplify the AT-MSC population and study it’s behavior 
in vitro. 
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182 - COMPARATIVE ANALYSIS OF MESENCHYMAL STEM CELL DERIVED-
CONDITIONED MEDIUM OF DERMIS AND ADIPOSE TISSUE ON SKIN REPAIR
HELENA DEBIAZI ZOMER(1,2), KARYNNE DE NAZARÉ LINS DE BRITO(1), ANDRÉA GONÇALVES TRENTIN(1)
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The use of conditioned medium (CM) derived from mesenchymal stem cells (MSCs) has been 
proposed as an alternative for MSC therapy since its effects seem similar to those observed 
in conventional cell therapy. This study aimed to compare the composition and the effects of 
MSCs-derived CM from the dermis and adipose tissues (cmDSCs and cmASCs, respectively) on 
wound healing in vitro and in vivo. Human MSCs were isolated from subcutaneous adipose 
tissue and dermis obtained from abdominoplasty and cultured in DMEM supplemented with 
10% BFS and maintained under controlled conditions. For cmDSC and cmASC acquisition, 
MSCs at passage 2 to 5 and 90% confluence were cultured in BFS-free DMEM for 48h. 
cmDSC and cmASC were analyzed for their total protein amount and proteomics. For in vitro 
wound healing assay, a cell scratch was made in fibroblasts and keratinocytes monolayers, 
cells were cultured with cmDSC or cmASC, and the closure was analyzed after 24h. For in 
vivo skin repair analysis, a 1.4 cm diameter wound was made in C57/bl6 mice back region 
and Integra® fragments soaked in cmDSC and cmASC were sutured in the lesion. The skin 
repair was analyzed after 3, 7, and 21 days. There was no significant difference in the protein 
amount present in cmDSC and cmASC (194.4 ±232.2 and 209.4±124.5 µg/103 cells). However, 
discrepancies were observed in the quality and proportion of secreted proteins. 95% (906) of 
protein content was similar in both CM, but 52 proteins were differentially expressed between 
cmDSC and cmASC. Thirty-eight proteins were identified only in cmASC, and 10 proteins were 
exclusive of cmDSC. In the in vitro wound healing assay, after 24h, cmDSC induced 1.5 and 1.2 
fold (compared to cmASC) and 2.3 and 1.4 fold (compared to the control group) more wound 
closure in fibroblasts and keratinocytes, respectively. In the in vivo analysis of skin repair, no 
significant difference was observed in the wound closure until day 21 between the groups 
treated with CM (cmDSC 67.27% ± 2.8 and cmASC 68.06% ± 27.7). On day 21, animals treated 
with cmDSC and cmASC showed 4.3 ± 1.3 and 4.4 ± 1 times thicker epidermis, respectively, 
when compared to intact skin. The presence of skin appendages was also analyzed, but 
minimum (cmDSC, 0% and scASC, 12,5%) hair follicles and sebaceous glands were observed 
in the scar on day 21. cmDSC showed better results on in vitro wound healing compared to 
other groups, but this effect of cmDSC could not be confirmed in the pre-clinical assays of 
skin repair. We postulate that differences in protein content identified between cmDSC and 
cmASC, including in proteins related to skin repair, may be involved in the different treatment 
effects with CM from various sources.

Keywords: secretome, cell-free therapy, regenerative medicine

ETHICAL INFORMATIONS: The procedures were approved by the Human Research Ethics 
Committee of the Federal University of Santa Catarina, Brazil (1.076.626) and the Animal 
Ethics Committee of the Federal University of Santa Catarina, Brazil (P. 00810).

FUNDING SUPPORT: CAPES, CNPQ, INCT-Regenera
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183 - CYANIDIN DOWNREGULATES THE SECRETION OF INFLAMMATORY 
CYTOKINES IN MESENCHYMAL STEM CELLS
Sumara de Freitas (1), Edson Naoto Makiyama (1), Bruna Roberta Oliveira Neves (1), Carlos Eduardo da Silva 
Gonçalves (1), Ricardo Ambrósio Fock (1)
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Background: The Cyanidin-3-glucoside (CY3G) is a type of anthocyanins that presents a 
capacity for anti-inflammatory, antioxidant and can modulate the inflammatory response 
for an immunosuppressed profile. Cyanidin has attracted attention for its potential 
biomedical applications in the immune system. Mesenchymal Stem Cells (MSCs) are a group 
of multipotent adult stem cells that has a high immunoregulatory capacity. In this way, we 
propose to verify the role of cyanidin in potentiating the immunoregulatory response of MSCs 
in an inflammatory environment.

Aims: In this study, we investigated the capacity of cyanidin to modulate the secretome of 
MSCs after Lipopolysaccharide (LPS) stimulation.

Methods: Mesenchymal stem Cell lineage (C3H10T1/2) was cultured in DMEM at 37 °C and 5% 
of CO2 and treated with 50μM of CY3G and stimulated or not with 1,25μg/mL of LPS. After 24 
hours the supernatant was collected and measured the cytokines levels of IL-6, IL-1β, IL-10, 
and TGF-β.

Results: The results showed that MSCs when cultured in an inflammatory environment in 
the presence of CY3G was able to produce less pro-inflammatory cytokines, such as IL-6 and 
IL-1β, in comparison to MSCs cultured without CY3G. On the other hand, CY3G increased the 
production of TGF-β but did not change the IL-10 production.

Conclusion: Preliminary results showed that CY3G was able to modulate the secretome of 
MSCs when these cells are in an inflammatory environment.

Disclosures: The authors declare no conflict of interest.

Funding Support: CNPq (130475/2021-1), FAPESP, and CAPES.
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184 - EARLY WEANING ALTERS PROLIFERATION DYNAMICS IN THE GASTRIC 
MUCOSA OF RATS.
Isadora Campos Rattes (1), Kethleen Mesquita da Silva (1), Aline Vasques da Costa (1), Cruz Alberto Mendoza 
Rigonati (1), Patrícia Gama (1)
(1) Department of Cell and Developmental Biology, Institute of Biomedical Sciences, University of São Paulo, 
Brazil

Epithelial cells proliferate along the gastric gland during rat postnatal development, 
whereas after weaning, they are concentrated between the isthmus and neck of the gland. 
Breastfeeding period is critical for stomach maturation in terms of supply of nutrients 
and growth factors, so abrupt cessation of breastfeeding can be detrimental to organ 
development. Thus, considering the importance of the breastfeeding period, our hypothesis 
was that an abrupt change in diet with early weaning (EW) leads to disturbances in the 
proliferative niche that can extend into adulthood. Our aims were to evaluate the immediate 
and late effects of EW in cell proliferation distribution and expression genes related to stem 
cell niche. Wistar rats were submitted to EW (15d) and gastric samples were collected at 18d, 
30d, 60d and 120d for RT-qPCR for gene expression analyzes, tissue and cell morphology. 
Ethics Committee CEUA ICB USP 18/2015; 115/2017; 4532180222. The results indicated a 
distinct distribution of proliferative cells between the suckling (S) and EW group at 18 days. In 
addition, we showed that EW led to an increase in proliferation at the base of the gland in the 
60-day animals. We observed that in the S group there is a proliferation and growth dynamics 
during the first month of life, but in the EW group it is observed a stabilization of proliferation 
to patterns like those seen in adult animals. The proliferative index of the 120-day-old rats 
is lower compared to previous ages, with the S group showing a higher decrease than EW 
group. We also indicate that growth dynamics of the gland varies with the advancing age of 
the EW rat. As for genes involved in stem cell niche EW induced differential effects on the 
genes in 18d and 60d, but no differences at 120d. Among the genes analyzed, Notch1 and 
Notch2 are the most affected by EW. In summary, we observed that after EW the expression 
of genes involved in signalling and stem cell niche behaved differently during aging, and 
we can suggest that the first month of life of rats presents different proliferative dynamics 
between the gland regions and early weaning interferes in this distribution. Grant FAPESP: 
#2018/05064-0, #2018/07782-8, #2020/05117-7.

Key words: early weaning, stomach, stem cell
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185 - EFFECTS OF STI1 VARIATION ON THE PHENOTYPIC MANIFESTATION OF 
DIFFERENT PLURIPOTENT STATUS

Resumo:
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STEM CELLS ON OXIDATIVE STRESS PRODUCTION IN ASTROCYTES
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Neurodegenerative disorders are commonly related to intense oxidative stress 
(OS) production. In this context, astrocytic reactivity can increase inflammation and 
neurodegeneration, amplifying the lesion and/or limiting the success of recovery. Currently, 
efficient treatments to interrupt the degenerative process are not available. In this context, 
cell-free therapies using the conditioned medium (CM) that contain the secretome of 
mesenchymal stem cells (MSC) have shown satisfactory results. Therefore, comprehending 
the cellular and molecular mechanisms of MSC conditioned medium (MSC-CM) effects on 
the astroglia is imperative for proposing new therapies. This work aimed to review available 
studies that investigated the biological effects of human MSC-CM on the OS production in 
astrocytes. The literature survey included the terms MSC, CM, astrocytes, and OS which were 
searched in five different electronic databases (Embase, Google scholar, PubMed, Scopus, 
and Web of Science) with no time limitation. Experimental studies written in Portuguese and 
English with the full text available were included. The search strategy retrieved 1,026 studies. 
After the screening phase, six studies were selected for qualitative analysis, all of them 
developed in vitro. The tissue sources of MSCs were adipose tissue, bone marrow, dental 
pulp, and foreskin, the first being the most common. Insults were induced by oxygen and 
glucose deprivation or scratch injury combined with glucose deprivation, the latter being the 
most used methodology. One study kept the cell culture without insults. CM-treatments were 
performed during 24, 30, and 48 hours at concentrations that ranged from 0.5% to 100%. 
CM from all MSC sources presented positive effects on astrocyte cultures at concentrations 
equal to or greater than 2% and under different stress conditions, regardless of the time 
of treatment. Studies reported that the CM protected astrocytes from OS, reducing lipid 
peroxidation, protein nitration, DNA damage and the expression of genes that contribute to 
OS production; and increasing the levels of superoxide dismutase and glutathione peroxidase 
as well as improving cell viability, proliferation, and wound closure. In addition, CM has been 
shown to be able to regulate Ca2 levels, protect mitochondrial structures, block reactive 
gliosis and reduce inflammation. In conclusion, despite the gap in the literature highlighted 
by the reduced number of studies retrieved, all of them clearly demonstrated the therapeutic 
effects of MSC-CM on astrocytes OS. Therefore, the development of cell-free therapy based on 
MSC-CM should be encouraged for the treatment of neurodegenerative disorders.

Keywords: Neurodegenerative diseases. Astrocytes. Stem cells. Oxidative damage.

Funding support: This work was supported by the Coordination for the Improvement of 
Higher Education Personnel (CAPES, Brazil).
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Background: Hematopoietic stem cells (HSC) have the potential of generate all lymph-
hematopoietic cells system. Understanding their self-renewal and differentiation mechanisms 
has a great scientific and clinical importance. Some modulators such as ATP and purinergic 
receptors have been studied to understanding regulation of HSC. The purinergic receptor 
P2X7 is a cationic channel opened by ATP, which activity is associated with the immune 
system with few studies showing its function on primitive hematopoietic cells.

Aims: Investigate the importance and function of P2X7 in the modulation of HSC and its 
effects on myeloid and lymphoid differentiation using P2X7 knockout animals (P2X7-/-).

Methods: The experiments were performed using bone marrow, spleen, and peripheral 
blood cells from male C57BL/6 WT and P2X7-/- mice. Immunophenotyping was performed 
by flow cytometry and the expression of P2X7 receptor on hematopoietic cell populations 
was quantified. The frequency of hematopoietic populations in WT and P2X7-/- animals was 
calculated.

Results: The expression of P2X7 was higher in the primitive populations than in mature 
ones. In the bone marrow of P2X7-/- mice, the frequency of HSC, monocyte, and granulocyte 
progenitors, as well as commitment granulocytes and monocytes had increased while the 
erythrocyte population had decreased. We also observed the increase in lymphoid common 
progenitors, with no alterations in B- and T-lymphocytes. In the spleen, the results were like 
the bone marrow, but an increase in c-Kit+ and erythrocytes populations was observed. 
Additionally, decrease in monocytes and T-lymphocytes occurs in spleen of P2X7-/- mice. 
There were no changes in the parameters analyzed in the peripheral blood of the animals.

Conclusion: The P2X7 expression is higher in the primitive hematopoietic cells. The absence 
of this receptor leads to changes in the hematopoietic cell frequency from the bone marrow 
and spleen, without promote changes on the peripheral blood cells. These data highlight the 
importance of P2X7 receptor activity not only for the immune system but also for HSC and 
cells in differentiation.

Ethical approval nº 2871070119

Funding Support FAPESP, CAPES, CNP, FUNDECT



206

Thematic Area: Stem cell biology

188 - STRESS-INDUCIBLE PROTEIN 1 REGULATES STEMNESS AND CELL CYCLE IN 
MOUSE EMBRYONIC STEM CELLS
Camila Felix de Lima Fernandes(1); Maria Clara da Silva Souza(1); Jacqueline Marcia Boccacino(1); Samuel 
Ribeiro Soares(1); Bárbara Paranhos Coelho(1); Rebeca Piatniczka Iglesia(1); João Pedro Alves de Araújo (1) 
Rachel Lackie(2); Flávio Beraldo(2); Vania Prado(2)(3)(4); Marco Prado(2)(3)(4); Marilene Hohmuth Lopes(1)
(1)Laboratory of Neurobiology and Stem Cells, Institute of Biomedical Sciences, Department of Cell and 
Developmental Biology, University of São Paulo, São Paulo, Brazil. (2)University of Western Ontario, Program 
in Neuroscience, Robarts Research Institute, London, Canada. (3)University of Western Ontario, Department 
of Physiology and Pharmacology, London, Canada. (4)University of Western Ontario, Department of Anatomy 
& Cell Biology, Schulich School of Medicine and Dentistry, London, Canada.
Presenting/Correspondence Author Contacts: camila.felix@icb.usp.br; Phone: +49 162 6895576; Lab Phone: 
55 11 2648-8256
Disclosure: Project supported by FAPESP, Project Nº: C.F.L.F: 2019/14741-9; 2021/13114-0; M.C.S.S: 
2019/06971-4; J.M.B: 2020/07450-5 S.R.S: 2020/05443-1; B.P.C: 19/14952-0; R.P.I: 2019/12710-9; M.H.L: 
2011/13906-2; 2017/20271-0; 2018/15557-4.

Pluripotency is a fine-tuned and transitional state of cells during the early stages of embryonic 
development. Pluripotent stem cells (PSCs) can be maintained in vitro and used as a 
developmental model. The molecular machinery of protein homeostasis, or proteostasis, is 
enhanced in PSCs. Still, the relevance of this posttranslational mechanism regulation only 
started to be explored by the stem cell research community. Stress-inducible Protein 1 
(STI1) is an essential cochaperone for forming the HSP70-HSP90 tripartite complex, playing a 
crucial role in proteostasis. Complete depletion of STI1 in mice is lethal throughout unknown 
molecular mechanisms, demonstrating a key unexplored function of this protein in the 
initial stages of mammalian development. Thus, we used a transcriptome approach and 
functional assays with mouse embryonic stem cell lines (mESC) expressing different levels 
of STI1 to investigate the role of this cochaperone in pluripotency and the initial stages of 
mammalian early development. Publicly available data of single-cell RNA sequencing was 
used to investigate the dynamics of STI1 expression throughout development. We found that 
STI1 expression is increased in the 8- and 16-cell stages of mouse development. Additionally, 
STI1 expression is highly associated with several pluripotency markers in the blastocyst phase. 
In agreement, RNA-seq data of our group indicate that cell cycle regulation is a potential 
pathway associated with differential STI1 levels. Experiments performed in mESCs show that 
STI1 overexpression results in increased pluripotency markers, concomitant with increased 
proliferation, viability, and decreased levels of DNA damage and apoptosis markers. On the 
other hand, STI1 downregulation leads to diminished levels of those markers. We found that 
different cell cycle proteins are altered with the downregulation of STI1, both in transcriptional 
and protein levels. We are currently investigating possible molecular mechanisms by which 
STI1 might be modulating these proteins. Our results suggest that STI1, a component of the 
proteostasis network, plays a fundamental role in pluripotency maintenance in mESCs. This 
may be true by the control of cell cycle phase transition in these cells, but it is a mechanism 
that we need to clarify better. This work contributes to the still recent understanding of 
posttranslational control of pluripotency, suggesting a new and unexpected role of STI1 in cell 
cycle control.
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Despite the key role of dermal papilla cells (DPCs) in regulating the morphogenesis and cycle of 
hair follicles, their signaling is spread through the skin. The secretome of DPCs carries a complex 
set of soluble and vesicular elements involved in tissue regeneration and microenvironment 
modulation. After a skin injury, a new epidermis is formed by the contribution of progenitor cells 
derived from the dermal papilla and dermal sheath. Besides, the presence of hair follicles in the 
skin is intimately related to the greater effectiveness of the repair process. Given the role of hDPCs 
through the secretion of signaling molecules, the present work aims to evaluate the effects of hDPCs-
derived secretome for application in tissue engineering of skin repair. We treated human dermal 
fibroblasts with the secretome (obtained from conditioned media - CM) of human DPCs (hDPCs) 
and analysed the activation of dermal fibroblasts and the production of extracellular matrix in vitro. 
These experiments were conducted according to LACERT's standardized protocols. Additionally, we 
performed the proteomic analysis of extracted peptides of hDPCs-CM by LC-MS/MS using the LTQ 
Orbitrap XL ETD system (Carlos Chagas Institut-Fiocruz/PR). The peptide spectrum matching was 
conducted with the software Patternlab V for proteomics. Data analysis was initiated by removing 
proteins identified “by site”, potential contaminants, and reverse identifications. The data obtained 
showed that the hDPCs-secretome treatment induced the human dermal fibroblasts proliferation 
and migration and promoted extracellular matrix deposition, increasing fibronectin production. 
Moreover, the bioinformatics results show that 568 proteins were identified in the hDPCs-CM. Of 
these, 378 proteins are shared among the triplicates, with 30, 20, and 68 unique proteins found in 
samples from patients 1, 2, and 3, respectively. In conclusion, our study demonstrated that hDPCs-
derived secretome exercises a paracrine effect on dermal fibroblasts during the skin repair process, 
promoting the cellular events that lead to effective wound closure. Therefore, the hDPCs-derived 
secretome is a promising tool for therapeutic use in cutaneous wounds.

Keywords: Dermal papilla cells; conditioned media; skin healing; proteomics.
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Brazil), National Institute of Science and Technology in Regenerative Medicine (MCTIC/CNPq/
INCT‐REGENERA), under grant numbers 456928/2013-8, 465656/2014-5, 407734/2018-8, and 
305202/2019-7. Coordination for the Improvement of Higher Education Personnel (CAPES, Brazil) 
finance code 001.
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190 - CHARACTERIZING THE ENCAPSULATION OF MDSC SPHEROIDS IN DIFFERENT 
ALGINATE FORMULATIONS
Authors: Lucas Pari Mitre (1), Giovana Zanetti Ivanov (1), Michelle Sayuri Nishino (2), Shahin Shams (3), Eduardo A. Silva 
(3), Roberta Sessa Stilhano (1)
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Background: Skeletal muscle frequently experiences injury through ischemia, neurologic dysfunction 
and lacerations, which results in loss of function and disability. Current interventions have several 
risks, while recovery is still limited. Biomolecular tools and 3D cellular culture approaches, such 
as delivery of Muscle Stem Cells through biomaterials pose promising options for skeletal muscle 
regenerative strategies.

Aims: Characterize the encapsulation of Muscle-Derived Stem Cell-Like Cell (MDSC) spheroids in RGD-
modified alginate hydrogel with different crosslinking methods.

Methods: MDSCs Spheroids were developed scaffold-free in agarose micromolds and mixed with 
RGD-modified Low Molecular Weight Alginate, following either ionically crosslinking with CaCl2 or 
CaSO4. Hydrogels were cultivated in Proliferation Media-PM, DM (Differentiation Media) and EGM 
(Endothelial Cell Growth Media), and were followed for 21 days. Wet weight measurement and Live/
Dead assay was performed weekly. Dry weight was measured posteriorly through lyophilization.

Results: MDSCs spheroids cultured in PM revealed an exponential increase from day 6 to 21. Two 
days after formation they were encapsulated in CaSO4-polymerized alginate hydrogels and cultivated 
in EGM, PM or DM. No changes in the wet weight was observed in EGM group over time, while DM 
increased 60% and 50% from days 0 to 7 and 14, respectively (p<0.05). There was no difference in dry 
weight for all the three groups. From days 7 to 12, elongated structures were seen only in EGM, while 
whole-spheroids could not be seen in any of the groups. Trypan viability assay on day 21 revealed a 
higher viability on EGM (53,7%) versus DM (27,3%) and PM (49,6%).

In CaCl2-polymerized alginate hydrogels, wet weight decreased 40% in EGM from day 0 to day 
21(p<0.01), and was 23%, 19% and 19% smaller than DM in days 7, 14 and 21, respectively(p<0.001).

In EGM, “fiber-like” structures were seen growing from spheroids inside the hydrogel on day 3. DM 
viability increased from day 0 to 14 (p<0.05), and then decreased on day 21 (p<0.05). PM viability 
was the lowest when compared to DM and EGM (p<0.01) on day 14. EGM was the group with less 
variability over the 21 days.

Conclusion: Ionically crosslinked hydrogels with CaCl2 provided an effective delivery strategy of whole 
spheroids, seen in bright field microscopy, and showed signs of cellular growth. In both gelification 
experiments, EGM was the group with least variability and smaller wet weights, exclusively showing 
signs of active cell growth towards hydrogel’s matrix. These characteristics of cell-matrix interaction 
poses EGM as the most appropriate growth media for spheroids in alginate hydrogels, possibly being 
optimal for delivery strategies to skeletal muscle lesions. The prospective data herein sheds light on 
the potential of development of therapeutic muscle flaps for engraftment of skeletal muscle lesions.

Funding: PIBIC-CNPq, FAP FCMSCSP 2020/2022 and FAPESP 2019/109229.
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191 - COMPARISON OF IN VITRO ORAL AND TOPIC ABSORPTION TOXICITY OF BPA 
AND BPS USING 3D CELL CULTURES AND MICROFLUIDIC SYSTEMS.

Resumo:  Organ-on Chip is an effective solution to pursue new methodologies for drug 
discovery, toxicity tests and personalized disease treatments. It has been applied as an 
efficient and predictive solution to beat the high cost of classic toxicity tests using animal 
models, also reducing the number of animals in experimentation. The development of tools 
integrating different tissues, dynamic cell environments and cellular communication to the 
expression of high-fidelity organ function have allowing the setup of test assembly increasing 
predictability.

Here we propose a junction of three different 3D tissue engineered cultures (skin, intestine, 
and liver) in a 3-organ-on chip microfluidic device to verify topic and oral Bisphenol A (BPA) 
and Bisphenol S (BPS) administration. After treatment we evaluate liver toxicity and endocrine 
disruption. For this, we developed models of human reconstituted skin, intestinal barrier, and 
liver spheroids, which were characterized in terms of histology, morphology and functionality. 
Our results show that our models is functional and simulates functions of the real organs. 
The Chip integration of all the tissues on the chip was well succeeded and improved viability 
of the 3D cultures. After treatment with Bisphenol A, we observed absorption of drugs, which 
caused liver injury and genetic modulation of endocrine disruption pathways, as expected. 
Interestingly, for BPS, which was reported as a substitute for BPA, decreasing toxicity and BPA 
damage, also induced toxicity and genetic modulation of this markers. In conclusion, here we 
present a new methodology to screen liver toxicity avoiding animal testes in two contexts, oral 
and topic administration of drugs. In addition, we found BPS also causes toxicity in liver and 
also can be a endocrine disruptor.
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192 - DURATION OF THE LIGHT EMITTING DIODE (LED) EFFECT ON THE 
POTENTIATION OF ADIPOSE TISSUE MESENCHYMAL STEM CELL THERAPY
Vitor Pocani da Rocha (1), Barbara Sampaio Dias Martins Mansano (2), Ighor Luiz Azevedo Teixeira (1), 
Helenita Antonia de Oliveira (1), Carolina Fernanda Chaves dos Santos (1), Stella de Souza Vieira (1), Ednei 
Luiz Antônio (1), Paulo Jose Ferreira Tucci (1), Andrey Jorge Serra (1).
(1) Department of Medicine, Cardiology Division, Federal University of Sao Paulo, Sao Paulo, SP, Brazil.
(2) Biophotonics Applied to Health Science, Nove de Julho University, Sao Paulo, SP, Brazil.

Background: Mesenchymal stem cells (MSCs) therapy is a promising alternative treatment for 
various pathologies, due to the paracrine effects of secreted cytokines and growth factors that 
decrease inflammation, scar formation, and increase local capillarity in the affected tissue. 
However, the loss of MSCs at the transplanted site is large. To address this problem, the use 
of light sources is a promising tool. Aim: To conclude another study already published, where 
the best parameters for conditioning treatment were defined as three irradiations of 4 J/cm², 
we irradiated MSCs with LEDs seeking the best period post-irradiation for positive changes in 
cell metabolism and enhancing cytokine and growth factors secretion to improve the cellular 
adhesion at site, and consequently the therapy efficiency. Methods: Adipocyte derived MSCs 
were obtained from Fischer-344 male rats (CEUA 4710050520) and analysed the repercussion 
of different periods after three irradiations with 630 nm LEDbox (Biolambda, Brazil) at 4 J/cm². 
Control group was kept in the dark for the same time as each respective irradiated group. 
Analyses of cellular metabolism, secretome and oxidative stress were performed 6, 12, 24, 
48, and 72 hours after the last irradiation. Results: All the periods analysed had an increase 
in nitrite levels. However, those levels were not sufficient to provoke oxidative stress in none 
of the groups, as marked by malondialdehyde levels, and protein oxidation via western 
blotting. Both the 12 and the 24 hours groups showed increased IL-6 and VEGF, and a down 
regulation in IL-10 level, indicating that the irradiation protocol effectively improved the 
already know secretive pattern of MSCs. Through the marker 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT), it was perceived that just the 24 hours group exhibited 
an up-regulation of cellular metabolism. Conclusion: Thus, we concluded that the conditioning 
treatment with three irradiations of 630 nm LED at 4 J/cm² showed the best results after 24h 
of the end of the protocol, in improving MSCs metabolism and secretome, being eligible to 
perform future cellular therapy. Funding support: This work was supported by Fundação de 
Amparo à Pesquisa do Estado de São Paulo (FAPESP #2020/12547-8).

Contact Details: Presenting author: e-mail: rochavitorp@gmail.com; Mobile: +55 11 99890 
1390 Corresponding Author: e-mail: andreyserra@gmail.com;
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193 - EVALUATION OF DIFFERENT TECHNIQUES FOR GENERATING 3D CULTURES 
FROM PORCINE PANCREATIC ISLETS PRIMARY 2D CULTURES.
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3. Technical Division for Teaching, Research and Innovation (DTAPEPI), Biotechnology Center, School of 
Medicine, University of São Paulo, São Paulo, 01246-903 SP, Brazil
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Background: In the last five decades, a number of Cell Biology studies have shown that two-
dimensional (2D) culture is not an adequate representative of the in vivo condition. On the 
other hand, 3D culture models constitute a step closer to the natural conditions displaying 
features, which better mimick the complex in vivo conditions. Generation of pancreatic islet 
cells–derived 3D-cultures should allow studies in diabetes development and progression, 
as well as being explored in drug screening and cell therapy. Aims: To evaluate different 
techniques for generating 3D cultures from primary 2D cultures of porcine pancreatic islets. 
Methods: Porcine pancreas was harvested for islets processing and isolation by collagenase 
digestion and Ficoll density gradient purification. Primary porcine pancreatic islets were first 
expanded in vitro in 2D adherent cultures. The cells were enzymatically removed from the 
surface and then re-aggregated in 3D clusters (1x104 cells each) using different techniques, 
namely: 1) Hanging drops, 2) Agarose molds microwells, 3) NanoShuttle™-PL (Greiner 
Bio-One) and 4) Comercial plate with microwells (Kuraray Co. Ltd.). The 3D cultures were 
observed at 0, 2, 24 and 48h. Samples were taken after 48h to evaluate cells viability, insulin 
secretion and morphology by scanning electron microscopy (SEM). Results: The isolated islets 
adhered to the plastic surface in 2h and 18h later it was possible to observe cells migrating 
outward from the clusters. After 4 days, a confluent primary 2D culture monolayer could be 
observed. Generation of 3D cultures from the 2D primary cultures using the above mentioned 
techniques allowed us to observe that: a) Technique 1 did not lead to clusters formation; 
b) After 2h, the cells were more organized in 3D clusters generated by technique 3; c) 3D 
compacted clusters appeared after 24h using techniques 2, 3 and 4; d) 3D clusters displaying 
a circular shape with the outer layer of the compact cell aggregates being differentiated into 
smooth, tightly packed cells were obtained after 48h, with technique 4 being better, followed 
by techniques 2 and 3; e) Clusters obtained using techniques 2, 3 and 4 showed similar 
viability and insulin secretion. Conclusion: This study showed that the Kuraray commercial 
plate with microwells generates the most suitable well structured and compacted, 3D clusters, 
but the disadvantages include difficulty in handling and the cost. The next best method was 
the agarose microwells technique, whose disadvantage is to be more laborious, but the 
cost and ease of manipulation render it much more accessible. The next steps include the 
association of these 3D porcine pancreatic structures/clusters with a decellularized pancreatic 
bioscaffold, as a promising system for endocrine pancreas studies. Animal Ethical Approval 
CEUA-FM-USP n°1699/2021. Funding: BNDES, CAPES, CNPq, FAPESP, FINEP, MCTI, MS-DECIT.
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194 - GENERATION OF AN EXTRACELLULAR MATRIX-RICH BIOMATERIAL FOR BETA-
CELLS MICROENCAPSULATION AND CELL THERAPY OF TYPE 1 DIABETES MELLITUS
Henrique Capistrano de Melo (1), Isaura Beatriz Borges (1,2), Mari Cleide Sogayar (1,2) & Marluce da Cunha 
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Background: Transplantation of microencapsulated insulin-producing cells (IPCs) represents an 
attractive therapeutic approach to treat type 1 Diabetes mellitus, aiming at improved glycemic 
control and abolishment of immunosuppressive therapies. Recent studies show that the extracellular 
matrix (ECM) plays a key role in migration and phenotypic expression of pancreatic resident cells, 
influencing cell proliferation and differentiation through signal transduction. This led us to undertake 
studies aiming at obtaining pancreatic decellularized scaffolds. Incorporation of components of 
decellularized pancreatic ECM into the microencapsules composition could benefit maintenance of 
the graft and preservation of IPCs functionality. Aims: To generate a biopolymeric material associated 
with a gel derived from decellularized pancreatic ECM to improve immunoprotection of insulin 
producing cells. Methods: Decellularized pancreatic ECM (500mg dry weight), previously prepared by 
our group, was lyophilized, and immersed into a solution of 100mg pepsin in 20ml of 0.1M HCl for 
48h with constant stirring at room temperature. Once the ECM liquefied, the pH was adjusted to 7.4 
and incubated at 37°C to generate the liquified pancreatic ECM-gel. The LN-Biodritin (Bioprotect®) 
biomaterial, previously developed by our group, was prepared by mixing ultra-purified sodium 
alginate and chondroitin sulfate. The ECM-gel (16.7 mg/mL) was also added to the Bioprotect® 
composition for comparison. The microcapsules were obtained using an electrostatic encapsulation 
unit, the biomaterial and a ring electrode. The biomaterials were infused into the instrument at a 
speed of 10mL/h, using a syringe pump under 7kV tension by extrusion through a 0.7 mm gauge 
needle generating 400-600μm diameter microcapsules. The microcapsules were evaluated by 
thermal and mechanical stability tests observing variations in diameter and the number of broken 
capsules. For the temperature test, 0.5 mL of microcapsules were incubated in 0.15M NaCl solution 
and maintained for 1h and 24h, at 37oC or 40oC. For the rotational test, 0.5 mL of microcapsules 
were maintained in a 0.15M NaCl solution and stirred at 150rpm for 30 days at 37oC. The osmotic 
test consisted of incubating 0.5 mL of capsules in distilled water for 30 days at 37oC. For the culture 
test, 0.5mL of capsules were incubated for 30 days under cell culture conditions. For the mixed test, 
0.5mL of capsules were incubated under cell culture conditions and stirring at 150rpm for 30 days. 
Results: Initially, all samples taken no significant differences in thermal and mechanical stability were 
detected for the different microcapsules compositions. The 30 days samples are yet to be collected 
for analysis. Conclusion: Initially, no differences in thermal and mechanical stability were found 
irrespective of the microcapsules compositions. Evaluation of the remaining samples should allow 
us to establish the best conditions for generation of the most suitable biomaterial. Human pancreas 
from an adult brain-dead donor (n=1) was harvested in accordance with Brazilian regulations and the 
local Institutional Ethical Committee of the University of São Paulo Medical School - CEP FMUSP (CAAE 
Number 47887115.6.0000.0065 - Approval Code: 2.695.463 on June 06th, 2018) for decellularization 
and generation of the pancreatic bioscaffold. Funding: BNDES, CAPES, CNPq, FAPESP, FINEP, MCTI, 
MS-DECIT.
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195 - IN VIVO EVALUATION OF HARD TISSUE REGENERATION IN MAXILLARY SINUS 
WITH BONE MARROW STEM CELLS ASSOCIATED WITH BIOACTIVE GLASS PARTICLES
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Background: Bone substitutes are described as an alternative approach to replacing autogenous bone 
with the aim of achieving optimal bone remodeling for bone regeneration. The growing investigation 
for synthetic biomaterials with osteoconductive properties and factors in order to support and promote 
the growth of new bone formation is remarkable.

Aim: The aim of this study was to compare the bone regeneration in area of the maxillary sinus grafted 
with a new bioactive glass biomaterial associated with bone marrow stem cells or hydroxyapatite/beta 
tricalcium phosphate.

Methods: Aspiration of autologous bone marrow was previously collect from tibia of rabbits (n=8) 
to obtain the bone marrow stem cells (BMSCs). Mononuclear cells were separated from the bone 
marrow tissue by density-gradient centrifugation (Ficoll-Histopaque). The BMSCs were maintained in 
cellular culture to obtain osteogenic differentiation, analyzed trough cell morphology (by brightfield 
and fluorescence microscopy) and alizarin red assay. The BMSCs were seeded and prepared to 
transplantation with F18 particles into animals. A total of 40 rabbits were submitted into bilateral access 
to the maxillary sinus to perform elevation and insertion of bone grafts with the following groups: G1) 
Hydroxyapatite and beta-tricalcium phosphate (HA/β-TCP); G2) Bioactive glass (F18); G3) HA/β-TCP with 
F18 (50:50); G4) BMSCs associated with F18; G5) Blood clot (BC). An absorbable collagen membrane was 
placed under and over the bone window in all groups (Collagen Pericardium, Bionnovation®). After 30 
and 60 days, the biopsies were collected with a trephine. After the decalcification period, the biopsies 
were prepared to histological and histomorphometric analyses. Histological sections were obtained 
to examine the relative amount of bone substitute remaining (biomaterial) and soft tissue formation 
(connective tissue) in the grafted area.

Results: BMSCs demonstrated production of mineral nodule at 14 and 21 days, by alizarin red staining, 
in vitro (p<0.05). At 30 days of regeneration, the results showed that BC showed greater amount of 
bone when compared to BMSCs+F18 (p<0.05), as if, at 60 days, HA/β-TCP and F18 showed greater 
amount of bone when compared to 30 days (p<0.05). To connective tissue amount at 30 days, 
HA/β-TCP + F18 (p<0.05), BMSCs+F18 (p<0.01) and BC (p<0.001) demonstrated greater values when 
compared to HA/β-TCP, however at 60 days, only BMSCs+F18 (p<0.05) and BC (p<0.01) showed greater 
values when compared to HA/β-TCP. To remaining bone substitute presence, F18 showed lesser values 
when compared to HA/β-TCP at 60 days (p<0.05).

Conclusion: These observations suggest that both methods using synthetic bone substitutes 
contributed to enhancing bone formation. The association of BMSCs was capable of promoting bone 
regeneration however when associated with bioactive glass the reabsorption could be observed.

Approval from Ethical Committee on Animal: CEUA 02/2021. Funding Support: FAPESP 2021/00632-3 - 
FAPESP 2013/07793-6
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196 - INDUCTION OF REACTIVITY AND NEURAL DIFFERENTIATION OF 3D 
BIOPRINTED CORTICAL ASTROCYTES
Elisa M. Cruz1 , Marimélia A. Porcionatto1 1 Department of Biochemistry, Escola Paulista de Medicina, 
Universidade Federal de São Paulo, São Paulo 04039-032, Brazil E-mail: elisa.marozzi@unifesp.br Phone 
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The neurogenic potential of the adult Central Nervous System (CNS) is restricted 
to neural stem cells found primarily in the canonical neurogenic niches of the CNS, 
characterizing the limited regeneration potential of the nervous tissue. Recently, several 
authors described that reactive astrocytes could produce neural stem cells, both in vitro 
and in vivo. Current in vitro models of the Central Nervous System (CNS) present several 
limitations regarding the poor representation of three-dimensional (3D) environments 
and, as so, fail to reproduce the tissue’s dynamics in health and disease. As an alternative 
to two-dimensional (2D) cell cultures, 3D bioprinting represents a new technology 
to produce artificial, tissue-like structures with the possibility of microenvironment 
modulation. The evaluation of reactive astrocytes’ behavior within 3D bioprinted 
constructs is unprecedented, and the assessment of astrocytic dedifferentiation and 
neuronal differentiation focusing on the activation of astrocytes’ neurogenic potential 
could provide new data on injury recovery and neural tissue modulation. In this 
work, we proposed to evaluate astrocytic reactivation, dedifferentiation and neuronal 
differentiation within 3D bioprinted constructs. For this purpose, primary cortical 
murine astrocytes were cultured until passage 2 or 3 and 3D bioprinted using a bioink 
composed of GelMA (8%) and Geltrex (1:1, v/v). 3D bioprinted constructs composed of 
5 layers were reticulated under UV light for 5 minutes and cultured for up to 10 days 
in different medium compositions. Reactive and non-reactive 3D bioprinted astrocytes 
were maintained in culture medium without EGF and FGF, as a control group. At days 
3, 5 and 10 in vitro, immunofluorescence analysis showed altered morphology, as the 
bioprinted cells cultivated with no growth factors presented mostly a round shape, 
as well as low expression of astrocytic and neural stem cell marker GFAP, and no 
expression of neural stem cell marker SOX2. Contrastingly, 3D bioprinted non-reactive 
astrocytes cultivated in culture medium containing EGF and FGF became reactive 
and presented a dedifferentiation response, with high expression of SOX2. Reactive 
astrocytes cultured under the same conditions showed little SOX2 expression. Neural 
differentiation induction of 3D bioprinted non-reactive astrocytes was initiated 10 days 
after bioprinting, at the peak of SOX2 expression. Cells were incubated for 14 days 
in cell medium without EGF and FGF, containing retinoic acid. From day 7 to 14 after 
induction, there was an increase in the number of MAP2-positive cells. These data 
suggest that astrocyte reactivity could be modulated by 3D bioprinting as well as the 
induction of their neurogenic potential, indicating new possibilities for in vitro modeling 
of neural phenomena. Ethics Committee Approval: 2020/2432170220. Funding: FAPESP 
2020/12454-0; FAPESP 2018/12605-8.
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197 - REGENERATIVE AND ANTI-INFLAMMATORY POTENTIAL OF PEQUI OIL 
(CARYOCAR BRASILIENSE) IN SKIN TRANSPLANTS USING PORCINE SCAFFOLDS
Maria Eduarda Urzêda da Silva1, Karin Vicente Greco², Sérgio Marcelino de Oliveira1, Kallyne Kioko Oliveira 
Mimura1
1 Laboratory of Histophysiology and Animal Reproduction - Federal University of Mato Grosso - CUA/UFMT, 
Pontal do Araguaia, MT
² Department of Surgical Research, Northwick Park Institute for Medical Research, London, UK. Maria 
Eduarda Urzêda da Silva. Email: mariaeduardaurzedasilva@gmail.com Telefone: (64) 99205-2904

Scaffolds produced from acellular porcine skin matrix have been a strategy to 
overcome the shortage of skin for transplantation and the use of natural products 
can be an important ally to increase the success of these transplants, such as pequi 
(Caryocar brasiliense), which has anti-inflammatory and healing action, modulating and 
accelerating tissue regeneration. To investigate the regenerative and anti-inflamatory 
potential of pequi oil, was performed heterologous skin transplantation in male Balb/C 
mice treated (T) or not (C) topically with pequi oil being evaluated on days 3, 10 and 30 
after the surgical procedure. On days 3 and 10, a significantly (always p ≤ 0.05) higher 
amount of neutrophils, eosinophils and monocytes in the peripheral blood of the T 
group animals was verified, when compared to their respective C groups. Furthermore, 
in the T group, there was a greater capacity for (migration distance) infiltration of cells 
into the scaffold (p ≤ 0.001) and a lower cell density (resident cells and leukocytes; 
p ≤ 0.01) after 3 days when compared to animals in group C. The host tissue, below 
the scaffold, in the T group animals showed a progressive decrease in the amount of 
polymorphonuclear cells when compared to the C group, mainly on day 10 (p ≤ 0.05). The 
morphometric analysis of the epithelium, in the region of re-epithelialization, showed 
a greater epithelial height in the animals of the T group after 30 days (p ≤ 0.001) when 
compared to the C group. Immunohistochemical evaluation of anexin A1 protein (AnxA1) 
showed a decreased expression of AnxA1 (p ≤ 0,001) in the reepithelialization site from T 
30 days animals, when compared to C group. All together, these data lead us to conclude 
that pequi oil has therapeutic potential, with pro-regenerative and anti-inflammatory 
actions, as it was able to accelerate scaffold repopulation, increasing cellular infiltration, 
and controlling the transmigration of leukocytes from the bloodstream to the tissue, 
thus possibly promoting the modulation of AnxA1. Therefore, although more analyzes 
are needed to confirm this hypothesis, the promising potential of pequi oil to increase 
the success of heterologous skin transplantation is clear. Ethical approval: CEUA-UFMT 
23108.008188/2020-93.
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