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RESEARCH PROJECTS OF THE LABORATORY OF BIOINFORMATICS / LNCC / MCTI IN COLLABORATION 

WITH FRANCE 

 
Ana Tereza Vasconcelos1, Marie France Sagot2, Glaucia Paranhos Baccalà3,  Florence K.  Pradel3 and Frederic 
Laurent4. 
 
1 - Laboratório de Bioinformática/LNCC/MCTI Petrópolis ,RJ – Brazil. 
2 - UMR CNRS 5558 - LBBE "Biométrie et Biologie Évolutive" UCB Lyon 1 Lyon, France. 
3 - Fondation Mérieux - Laboratoire des Pathogènes Emergents - Centre International de Recherche en 
Infectiologie (CIRI) INSERM U1111 Lyon, France. 
4 - Centre International de Recherche en Infectiologie (CIRI) INSERM U1111 – CNRS UMR5308; Lyon, France. 
 
The Bioinformatics Laboratory has collaborations with several institutions in France. This presentation will 
briefly describe the research projects that are being developed: 1) Université de Lyon/ CNRS. The 
LIA (Laboratoire Internacional Associé) LIRIO Laboratoire InteRnational de recherche en bIoinformatique, 
covers two major axes, each one of which is concerned with the more general study of the interaction, in 
particular symbiotic, between different organisms, and of those organisms with their environment. The 
interactions will be investigated using both an experimental and a computational approach. 
The two axes are: 
a) An evolutionary and functional study of the relation between non pathogenic trypanosomas and their 
endosymbionts. 
b) A study of the microbial biodiversity in the respiratory tract of swines, of the metabolic interaction between 
the microorganisms involved, and of their gene regulation. 
2) The Foundation Merieux: 
As a member of the Gabriel Network LABINFO participates in the Study of viral and bacterial biodiversity: from 
the next generation sequencing to bioinformatics analyses. The first project is focus on: a) Metagenomic 
analysis of patients with severe respiratory syndromes caused by bacterial and viral co-circulation of flu virus. 
3) Hôpital de la Croix-Rousse: Comparative genomics study to characterize the temporal evolution of 
Staphylococcus aureus strains in the context of chronic osteoarticular infections (OAI). This study will be based 
on whole-genome comparisons of S. aureus strains isolated from a patients in the first reported OA infection 
and another isolate obtained, at least, 3 months later when the same patient had a OAI relapse. a)      Inter-
patient evolution of Staphylococcus aureus diversity in Osteoarticular infections. 
 
 
 
 
 

ASSESSMENT OF THE EFFECTS OF A LECTIN FROM COLOCASIA ESCULENTA (TARO) ON CIRCULATING 

LEUKOCYTES AND BONE MARROW PROGENITOR CELLS FROM MICE TREATED WITH 

CYCLOPHOSPHAMIDE 

 
Anna Carolina Nitzsche Teixeira Fernandes Corrêa1, Patricia Ribeiro Pereira2, Maria de Fátima Brandão Pinho1, 
Joab Trajano Silva2, Mauricio Afonso Vericimo1.  
 
1 - UFF, Niterói – RJ – Brasil. 
2 - UFRJ, Rio de Janeiro - RJ – Brasil. 
 
Introduction: Demand for products derived from plants with biological activities useful for the development of 
new therapeutic drugs has been intensified. We have isolated a globulin from taro with lectin activity named 
Tarin (TR). Objectives: Verify the effect of TR on the recovery of myelosupressed animals by cyclophosphamide 
(CY) to assess the applicability of TR as a bone marrow stimulatory agent. Methods and Results: BALB/c mice 
received the following treatments: i) Saline, ii) CY-300 mg/kg, iii) TR-200 mg/kg + Cy-300 mg/kg and iv) TR-
200 mg/kg. Blood samples were obtained to determine the number of leukocytes on days 0, 2, 5, 7, and 12. 
Also, bone marrow cells from normal mice were cultured in the presence of TR to determinate the numbers of 



polymorph nuclear cells (PMN) and colonies-forming units (CFU) originated from myeloid progenitors. As 
expected, CY treatment resulted in a profound reduction of blood leukocytes from second day of drug 
administration (D0 = 12,5±1,1/106; D2 = 1,16±0,4/106; D5 = 0,35±0,2/106; D7 = 4,87±0,8/106 and D12 = 
4,37±0,8/106) while the group treated with TR + CY, showed a partial reduction in the number of blood 
leukocytes (D0 = 10,5±0,7/106; D2 = 4,51±0.9/106; D5 = 5,25±0,7/106; D7 = 6,08±1,8/106 and D12 = 4,13± 
0,9/106) with no significant alteration in the control groups. In the in vitro assays we found that regardless of 
treatment, the numbers of PMN were profoundly reduced on day 9 (from 82 ± 7% to 8 ± 3%). However, in the 
19th day a significant increase of PMN cells was observed only in cultures treated with TR (53 ± 9%; p 
&lt;0.001). Conclusion: TR was able to maintain the viability of myeloid progenitors in vitro and stimulate the 
proliferation of the myeloid lineage cells suggesting that TR may act as a stimulator of bone marrow 
progenitors. FOPESQ/UFF. 
 
 
 
 
 

IDENTIFICATION OF INTERACTIONS BETWEEN HUMAN LIVER PROTEINS AND HEPATITIS C VIRUS NS3 

PROTEIN 

 
Anne Capaccia (IBCCF - UFRJ), Emiliana Silva (IBCCF- UFRJ), Ronaldo Mohana Borges (IBCCF - UFRJ) 
 
1 - IBCCF - UFRJ, Rio de Janeiro, Brazil. 
 
Hepatitis C virus (HCV) is the major etiological agent of non-A, non-B hepatitis. It has infected more than 180 
million individuals worldwide and 85% of them remain chronically infected, suffering from chronic liver 
disorders such as chronic hepatitis, liver cirrhosis and hepatocellular carcinoma. The NS3 protein of HCV is 
comprised of two domains, one possessing a serine protease activity and the other an RNA helicase activity, 
both essential for virus replication and proliferation. This protein has also been reported to interact not only 
with its viral cofactor NS4A, but also with a number of host-cell proteins, which suggests a multifunctional 
feature of NS3. To find other possible cellular targets, in this study, the HCV NS3 protein was expressed and 
purified, and a coimmunoprecipitation assay was performed, using this protein as bait. In this assay, the NS3 
protein was incubated with Huh-7.5.1 cell lysate and mass spectrometry was used to identify the proteins that 
interacted with NS3. Among several proteins, TIFAB (TRAF-interacting protein with forkhead-associated 
domain, family member B) was identified as a NS3 binding protein. The TIFAB protein acts by preventing the 
activation of NF-κB and AP-1, which are important transcription factors in cell differentiation and 
establishment of immune and inflammatory response. In order to confirm the interaction between TIFAB and 
NS3 protein, immunofluorescence microscopy, ELISA and western blotting will be performed. These results can 
suggest the possibility that HCV NS3 protein plays a role in the host immune and inflammatory response, which 
may contribute to the chronicity of the disease. 
 
Financial Support: CNPq 
 
 
 
 
 

PRELIMINARY STUDY FOR ENCAPSULATION OF BSA WITHIN PLGA MICROSPHERES FOR MODULATION 

OF ALLERGY IN MURINE MODELS 

 
Antônio Carlos Melo Lima Filho1, Lucas Rodrigues de Carvalho1, Mouzarllem Barros dos Reis1, Paulo Henrique 
de Holanda Veloso Júnior1, Reginaldo Almeida da Trindade2. 
 
1 - Universidade Federal do Piauí, Piauí, Brasil. 
2 - Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brasil. 
 
Many people suffers with respiratory allergies, such as asthma, especially children. One of the most effective 
treatment is allergy immunotherapy, which consists of repeated injections of very few doses of allergenic 



substances to trigger a shift in the immune response. However, this treatment is time consuming and based on 
continuous subcutaneous administration. One alternative to overcome this inconvenience would be the using of 
delivery system aiming to reduce the number of injection, also maintaining exposition to adequate doses. This 
work aimed to show preliminary results of the formulation of BSA (model of allergic protein) encapsulated 
within PLGA microspheres focused on studies about structural changes during microencapsulation process, 
encapsulation efficiency, and in vitro release profile. BSA-PLGA-MS were prepared by double emulsion method. 
The adequate buffer for solubilizing BSA was determined by varying saline solution excipient (NaCl, MgCl2, 
KSCN e NaH2PO4) during encapsulation process, followed by protein measurements, SDS-PAGE and analysis of 
intrinsic fluorescence. KSCN and PBS were best solutions for protein recovery after exposition to water/solvent 
interface, 47% and 45%, respectively. Intensities of intrinsic fluorescence (ratio F350nm/330nm) revealed that 
proteins processed in PBS (0.74) maintained their structures closest to native protein (0.74). SDS-PAGE of 
proteins did not disclosed fragmentation/aggregation. Based on these results, PBS was selected as adequate 
excipient. Efficiency of encapsulation (EE) was of 25%. Protein release profile was accompanied by 10 days, 
showing a burst of 18.7% in the first day, followed by a release of 47.0% in the fifth day and 100% in the last 
day. Preliminarily, it was concluded that BSA encapsulation is a viable process, although the EE was low. PBS 
was the better excipient to solubilize protein along of process. Next steps are to improve the EE, and define the 
first protocols to test this system (PLGA/BSA) to modulate allergy in murine models. 
 
Financial support: CAPES, FAPEPI e CNPq. 
 
 
 
 
 

USING METADYNAMICS SIMULATIONS TO PREDICT THE BINDING AFFINITY BETWEEN MHC I AND 

PEPTIDES DERIVED FROM C-TERMINAL EXTENSION OF CPB OF LEISHMANIA (LEISHMANIA) 

AMAZONENSIS 

 
Brandt A1,2, Batista PR3, Silva FS4, Alves CR4, Caffarena ER3 

1 - Doutorado em Biologia Computacional e Sistemas, IOC/Fiocruz 

2 - FAETERJ - Faculdades de Educação Tecnológica do Estado do Rio de Janeiro 
3 - Programa de Computação Científica, Presidência/Fiocruz 
4 - Laboratório de Biologia Molecular e Doenças Endêmicas, IOC/Fiocruz 
 
One of the essential steps during the infection of the Leishmania is the capacity of peptides derived from its 
cysteine proteinase type B (CPB) C–terminal region to bind to MHC Class I cleft. It has been proposed that 
during the intracellular life stage of the parasite interactions occur between of some fragments of C-terminal 
region of CPB and the immune system of the vertebrate host, specifically the major histocompatibility complex 
class I (MHC) proteins. Molecular dynamics (MD) can be employed to study these interactions, but simulations 
on a molecular scale of MHC/peptide complexes are not trivial. Generically, MD simulations would be 
meaningful only if the run is long enough to visit all the energetically relevant configurations, but it can require 
an unpractical amount of computer time. Metadynamics belongs to this class of methods that can accelerate the 
sampling of configuration space in which the sampling is enhanced by the introduction of a historical bias-
dependent potential.  We applied metadynamics simulations to predict the binding free energy for four 
crystallographic MHC Class I/peptide complexes. Using this approach, we were able to mimic the dynamics of 
peptides exiting the MHC cleft and we were able to reconstruct the free energy surfaces for these complexes. 
This protocol was able to distinguish clearly between bound and unbound states of MHC/peptide complexes, 
predicting the binding free energy for each case. Additionally, we applied the same methodology to six 
synthetic MHC/peptides complexes, and we compared the results with values experimentally obtained from 
SPR based essays. With metadynamics simulations, we also showed that peptides stably bind to H-2 cleft, 
indicating the spontaneity of complex formation.  This protocol confirms the predictability power of 
metadynamics to calculate the binding affinity between MHC class I H-2/peptide complexes. In this case, the 
details of simulations can be used to go further and investigate the dynamics of peptide. This methodology 
could be used as a new tool for enhancements in drug design. 

Supported by: CNPq 
 



 
 
 
 

EFFECT OF IMPLEMENTATION OF MANDATORY REPORTING OF SYPHILIS IN PREGNANT WOMEN AS 

FROM 2005 ON THE PREVALENCE OF CONGENITAL SYPHILIS: A COMPARATIVE STUDY IN THE STATES 

OF SÃO PAULO AND PIAUÍ, BRAZIL 

 
Camila Vieira da Silva1, Reginaldo Almeida da Trindade2. 
 
1 - Universidade Federal do Piauí, Piauí, Brasil. 
2 - Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brasil. 
 
Syphilis is an infectious disease caused by Treponema pallidum, transmitted through sexual intercourse and 
during pregnancy. Congenital syphilis is a reportable disease since 1986, and it is a consequence of syphilis in 
pregnant women, when untreated or inadequately treated, which was reportable only from 2005. This study 
compared the number of cases of congenital syphilis and in pregnant women along of period 2001-2013 in the 
state of Piauí and São Paulo, which were selected based on different HDIs. It was a descriptive and 
retrospective study using data from the Information System for Notifiable Diseases - SINAN-MS. The state of 
Piauí and Sao Paulo has HDI of 0.646 and 0.783, occupying 24th and 2nd position in the ranking of Brazilian 
HDIs, respectively. In Brazil, cases of congenital syphilis were from 4000-6000 by year along of 2001-2010, 
while syphilis in pregnant women were from less than 200 from 2001 to 2004 to 1,226 and 16,965 in 2005 and 
2012, respectively, once implemented mandatory reporting. In Piauí, the number of reported cases of 
congenital syphilis was 65 cases in 2004 and 12 in 2009. Syphilis in pregnancy occurred in 135 cases in 2007, 
37 in 2009 and 132 in 2012. In São Paulo, the number of cases of congenital syphilis oscillated from 800 to 
1100 along of 2001-2012. Syphilis in pregnant women increased from 4 cases in 2004 to 150, 351 and 3,909 in 
2005, 2006 and 2012, respectively. The mandatory reporting revealed a high prevalence of syphilis in pregnant 
women, stressing that it was not possible to fully verify the effect on rates of congenital syphilis yet. Data from 
SINAN-MS as from 2010 may not yet be fully completed, and falsely reduced rates may be found. It was possible 
to show the importance of implementing public health measures as a means of revealing and intervene in the 
control of infection diseases that affect the population. 
 
 
 
 
 

EPIDEMIOLOGICAL ASPECTS OF TUBERCULOSIS INFECTIONS IN THE CITY FLORIANO-PIAUÍ 

 
Cibelly Rosana Lima Miranda1, Reginaldo Almeida da Trindade2 e Ana Carolina Fonseca Lindoso Melo1. 
 
1 - Universidade Federal do Piauí, Piauí, Brasil; 
2 - Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brasil. 
 
Tuberculosis is one of the principal public health problems in Brazil. It is an infection caused by bacillus 
Mycobacterium tuberculosis, also known as Koch's bacillus. Its transmission can occurs from person to person 
through coughing, sneezing or talking, due to the presence of the bacillus in air droplets. This work aimed to 
describe the epidemiological, socio-demographic and health conditions of the patients under treatment against 
tuberculosis in the city Floriano, Piauí.  Age, educational level, occupation as well as associated diseases and 
performed tests were inquired. This research was conducted from 15 july to 31 december of 2013, and all data 
was collected from Notifiable Diseases Information System (SINAN-MS) at the Epidemiological Surveillance 
Office. The results showed that the most individuals affected by tuberculosis is 21 to 40 years old (46.15%) and 
is male, which has apparently greater environment vulnerability to infection (69.23%). Furthermore, they are 
predominantly illiterate or they did not complete the first educational grade. The clinical form that most 
occurred in the studied population was pulmonary (61.58%). In relation to associated diseases, it was verified 
that only 7.69% were co-infected with HIV (AIDS). Only 46.16% of affected individuals were submitted to chest 
X-ray, but 84.61% showed sputum smear positive, showing that this test still represents an important tool to 
identify infected individuals. This research allowed to identify the main characteristics of tuberculosis 



infections in the affected population, and indirectly to evaluate the health service for the control of the infection 
in Floriano city, Piauí. For better controlling of tuberculosis, interdisciplinary team working together is a 
valuable strategy for its prevention and treatment. Health professionals, government managers and susceptible 
community must be aware about this infection helping to reduce the prejudice and segregation of these 
individuals. 
 
 
 
 
 

EXPLORING THE GENETIC DIVERSITY OF EMERGING ZOONOTIC HANTAVIRUSES 
 
Claudia Filippone1, Séverine Murri2, Guillaume Castel3, Myriam Ermonval1, Jean-Baptiste Pons4, Frank Sauvage5, 
Antoine Gessain6, Philippe Marianneau2, Noël Tordo1. 
 
1 - Antiviral Strategies Unit, Institut Pasteur, Paris, France.  
2 - Virology Unit, Laboratoire de Lyon, ANSES, Lyon, France.  
3 - Centre de Biologie pour la Gestion des Populations, INRA, Campus International de Baillarguet, Montferrier-
sur-Lez, France.  
4 - SEISE, Ile Molène, France.  
5 - UMR - CNRS 5558 Université de Lyon, Villeurbanne, France. 
6 - Epidemiology and Pathophysiology of Oncogenic Viruses Unit, Institut Pasteur, Paris, France. 
 
Hantaviruses belong to the genus Hantavirus of the Bunyaviridae family. They are enveloped (-) stranded tri-
segmented RNA viruses carried by rodents (order Rodentia) in which they circulate chronically and 
asymptomatically. They cause Haemorrhagic Fevers in humans  associated with Renal Syndrome (HFRS, Old 
World) or Cardio-Pulmonary Syndrome (HCPS, New World). Other mammals have been recognised as 
reservoirs of hantaviruses (orders Soricomorpha - shrews, moles; Chiroptera - bats), without current evidence 
of pathogenic transmission to humans. Puumala virus (PUUV), the most common hantavirus circulating in 
Europe, is transmitted to humans by Myodes glareolus and it provokes a mild HFRS. We first performed a 
systematic investigation of PUUV prevalence in France by serological and molecular methods in both animal 
reservoirs and humans. While HFRS cases are specifically detected in North-Eastern France, PUUV circulation 
in rodents is more widely spread, clustering with Central European strains. To explore the increasing 
hantavirus diversity and to evaluate occurrence of cross-species transmission between animal reservoirs and 
to humans, we have started a world-wide study in areas endemic for hantavirus. Animals were captured and 
RNA extracted from tissue samples (e.g. lung, liver). Beside the traditional molecular methods (nested and 
quantitative RT-PCR) with either specific or generic primers, cutting edge methodologies such as Resequencing 
Microarray (RM) and Next Generation Sequencing (NGS) that do not require any a priori hypothesis, were used. 
A pan-viral RM (&gt;800 tiled sequences) not only detected genetic traces of hantaviruses, but also 
characterized the infecting species/variant by interrogation of databases and phylogenetic analysis directly 
from raw data. Hantaviruses up to 20% divergent from the sequences tiled on the RM were detected. Beside the 
already known hantaviruses, we observed the circulation of a new hantavirus in Rattus rattus in the French 
island Mayotte (prevalence: 18%), phylogenetically linked with hantaviruses from SE-Asia (Thailand, Serang, 
Jurong). This indicates the possible occurrence of a westward expansion of the “rodent-hantavirus” tandem and 
invites to a better surveillance of human population to assess the risk of infection. This large spectrum 
screening analysis of emerging hantaviruses is a prerequisite for studying their infectivity and pathogenesis. 
 
 
 
 
 

RISK FACTORS ASSOCIATED WITH INTESTINAL PARASITES 

 
Dainesy Santos Martins1, Ana Carolina Fonseca Lindoso Melo1, Reginaldo Almeida da Trindade2. 
 
1 - Universidade Federal do Piauí, Piauí, Brasil. 
2 - Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brasil. 



Intestinal parasites remain a serious public health problem that affects individuals from developing and 
underdeveloped countries because they are closely associated to socio-economic factors. Its prevalence may be 
used as an indicative of social and economic status of a region or city. Due to socio-economic changes in the 
worldwide population over the past decades, there has been also changes in the profile of these parasitic 
infections, and thus some risk factors have been changed in terms of epidemiological association. The objective 
of this study was to describe the main risk factors associated to prevalence of intestinal parasites based on 
published papers reporting prevalences. It was collected and evaluated data from 40 research papers published 
in scientific databases from 2000 to 2013. Inclusion criteria were those studies with applied epidemiological 
questionnaires. The results showed that age was the most frequently reported risk factor in all researches 
(77.5%), followed by sex, source of water and socio-economic level, showing percentages of 62.5, 60.0 and 
52.5%, respectively. Among these, the source of water showed significant association with prevalence of 
parasites in 45.8% of studies, which represents the most important risk factor. It was possible to realize that 
there is no agreement or standardization of which risk factors must be inquired in epidemiological surveys, 
since none of them was present in 100% of the studies. The knowledge about the most significant risk factors 
associated with enteroparasitoses is crucial to guide actions by government health agencies for eliminating or 
to reduce their transmission. There is an need to standardize epidemiological questionnaires to adapt it to new 
changes in the socio-economic aspects of population. In general, it is required not only individual awareness, 
but also the investments of the government agencies to publicize preventive measures and reducing the 
prevalence of parasitic infections. 
 
 
 
 
 

Identification of Elevated Serum Levels of High Mobility Group Box 1 (HMGB1) Protein in Dengue-

infected Patients and its Usefulness as an Auxiliary Diagnostic Marker 

 
Diego Allonso and Ronaldo Mohana-Borges 
 
1 - Universidade Federal do Rio de Janeiro, Biophysics Institute Carlos Chagas Filho, Brazil. 
 
During dengue infection, an intricate network of cytokines, a group of substances closely related to disease 
severity, is released. Recently, it was observed that both DENV-infected epithelial cells undergoing necrosis and 
dendritic cells (DCs) are able to release a non-classical pro-inflammatory cytokine called high mobility group 
box 1 (HMGB1). Attempting to verify whether HMGB1 levels are altered in DENV-infected patients’ sera, we 
measured the circulating HMGB1 concentration in healthy blood donors as well as in donors with primary and 
secondary cases of DENV infection. Samples from DENV-infected patients were collected from different days 
after the onset of symptoms. We observed that the HMGB1 concentration in DENV-infected patients was 
significantly higher than in healthy patients (the negative control). HMGB1 levels reached the highest 
concentration in the first day after the onset of symptoms and decreased throughout the course of the infection. 
Moreover, we observed that the HMGB1 concentration was augmented during secondary infection as well. We 
also evaluate the HMGB1 potential as an auxiliary marker for early dengue diagnosis. Using the cut-off line as 
the mean of negative samples optical density values plus three standard deviation values, we observed that 
41.9% (13/31) of acute-phase samples were positive for HMGB1 during primary infection and 50% (11/22) 
during secondary infection. Non-dengue febrile cases were also analyzed and HMGB1 levels were below cut-off 
line. We hypothesize that HMGB1 levels correlate with disease pathogenesis, specifically with the symptoms 
and viral load, implicating a role for HMGB1 in DENV infection, and may be used as an auxiliary marker for 
early dengue detection. 
 
 
 
 
 

FLOTILLIN-2 IS REQUIRED FOR CELL-CELL ADHESION DURING GASTRULATION  MOVEMENTS IN 

ZEBRAFISH 

 
Eduardo A. Rios12, Stéphane Bodin1, Manoel L. Costa2, George Lutfalla3, Cécile Gauthier-Rouvière1. 



 
1 - Centre de Recherche de Biochimie Macromoléculaire, CNRS, Montpellier, France. 
2 - Laboratório de Diferenciação Muscular e Citoesqueleto, Universidade Federal do Rio de Janeiro, Rio de 
Janeiro, Brazil. 
3 - Laboratoire de Dynamique des Interactions Membranaires Normales et Pathologiques, Université de 
Montpellier II et I, Montpellier, France. 
 
       Epiboly is one of the essential gastrulation movements to establish the embryo axis. In teleosts is based on a 
coordinated movement around the yolk of three cell populations, the enveloping layer (EVL), the deep cells 
(DC) and the yolk syncytial layer (YSL). Cell-cell adhesion is essential for epiboly. Detailed analysis of mutants 
and morphants for proteins of the Cadherin complex revealed that the DC cannot complete the radial cell 
intercalation movements and cannot migrate to finalize the epiboly. This indicates that Cadherin-mediated cell-
cell adhesion is important for epiboly, making it an excellent model to study the role of cell-cell adhesion in 
collective cell migration. We recently identified that Flotillin 1 and 2 regulate Cadherin assembly at cell-cell 
contacts in various cell lines. Flotillins are ubiquitous and highly conserved proteins that are localized at the 
cytoplasmic face of the plasma membrane, in cholesterol-rich micro-domains. In zebrafish, three Flotillin 
isoforms are expressed during early development (Flotillin 1a, 1b and 2a). Flotillin-2a is maternally expressed 
and is found accumulated at cell-cell contacts during gastrulation. Using zebrafish epiboly as a model to study 
cell-cell adhesion in vivo, we analyzed the role of Flotillin-2a by depletion of the protein using specific 
morpholino. Morphant embryos for Flotillin-2a showed epiboly arrest or delay associated with a high rate of 
mortality. Using injection of tagged molecules and time-lapse microscopy, we could show that these epiboly 
defects are due to a DC radial intercalation failure that perturbs the efficient migration of DC. Finally, we 
observed defects in F-actin organization and Cadherin and Catenin accumulation at cell-cell contacts in 
Flotillin-2a morphant. Our data support a role for Flotillin-2a in the regulation of the cell-cell adhesion, 
maintaining the stability of the tissue and the interconnections between the cells during this morphogenetic 
process. 
 
 
 
 
 

THE EFFECT OF HYPERBARIC OXYGEN THERAPY IN COLON CARCINOGENESIS INDUCED BY 
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Hyperbaric oxygen therapy (HBO) consists in a breathing treatment involving the inhalation of pure oxygen in a 
hyperbaric chamber. HBO is indicated as adjuvant treatment of infectious diseases as well as inflammatory and 
hypoxic lesions. Colorectal cancer (CRC) is the fourth most malignant neoplasm among all human cancers, and 
27,000 new cases per year are expected in Brazil. A better understanding of oncogenesis mechanisms should 
result in more effective approaches to CRC treatment and prevention. In this context, this work investigated the 
effect of HBO on CRC carcinogenesis. Materials and Methods: Wistar rats (n = 48) were randomly divided into 
the following groups: G1- injection of 1,2-dimethylhydrazine (DMH) only; G2 – DMH injection and HBO 
treatment; G3 – HBO treatment alone; G4 - control. These groups were further randomly divided into 
subgroups (a)-euthanasia at 6 weeks and (b)-euthanasia at 12 weeks. Animals belonging to G2 and G3 were 
submitted to fifteen HBO sessions performed every 24 hours, at a pressure of 2.0 ATA. Cancer was then induced 
by intraperitoneal injection of DMH in the case of G2. The aberrant crypt foci index (ACFi), the proliferation cell 
nuclear antigen index (PCNAi), and the cyclooxygenase-2 index (iCOX-2) were determined. Results: After DMH 
administration, ACFi increased and was higher in subgroups euthanized at 6 weeks compared with those 
sacrificed at 12 weeks (p&lt;0.001). HBO alone (G3) did not affect ACFi (p≥ 0.05). There was a rise in PCNAi in 
the case of G3, compared with G1 (p 0.05). COX-2 was overexpressed in G1 (p &lt;0.0001) compared with G2. 
Conclusion: HBO does not exert a CRC carcinogenic effect, does not prevent the onset of CRC induced by DMH, 
but may have a carcinogenic protective effect mediated by COX-2 inhibition. Key words: Hyperbaric oxygen 
therapy (HBO); colorectal cancer (CRC); carcinogenesis; cyclooxygenase-2 (COX-2). 
 
 



 
 
 

3D CHONDROCYTE CULTURE: A PROMISING TECHNIQUE FOR TISSUE ENGINEERING 
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Ostearthritis (OA) is a cartilage degeneration disease that affects mainly elderly people among 60 years old. Its 
degeneration is slowly and progressive causing pain to the joint. The etiology of OA is unknown, but once 
cartilage is damaged, it is unable to heal itself. Mosaicplasty have been used as treatment to OA, but it is not 
efficient. Therefore, new treatments are being created. We improved 3D cell culture in alginate bead to simulate 
a physiological environment for cell growth. To primary chondrocyte culture, the fragments of the articular 
cartilage were taken in accordance to ethical committee/INTO. Sterile scissors was used to cut the cartilage into 
small pieces and transferred to Petri dish. Sliced cartilages were maintained overnight at 37°C, 5% CO2 with 
collagenase 0.5 % for enzymatic digestion. Cell suspensions were passed through a nitex nylon filter (mesh 
width 70mm), centrifuged at 1500 RPM for 5 min. Chondrocytes are cultivated in a supplemented medium 
(Iscove’s) with 10% fetal bovine serum plus 1% of Antibiotics. After 7 days of culture, the cells are harvested 
using trypsin 0,5%. Then, 2 x 106 cells are include in sodium alginate at 2% w/v. For 3D cell culture the mix of 
cells and alginate is drop in CaCl2 solution at 0,102M. In order to test the cell viability, it was performed several 
tests, such as: MTT assay and histology. MTT assay and histology analysis shown that sodium alginate do not 
change the cell viability. The first trials show that the 3D culture system seems to be a good alternative for 
treating OA. 
 
 
 
 
 

ASPERGILLUS FUMIGATUS UDP-GALACTOPYRANOSE MUTASE GENE (UGM1) IS IMPORTANT FOR HUVEC 

ACTIVATION UPON HYPHAE-TO-CELL CONTACT 
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In spite of the emergency of less toxic antifungal agents and the conventional use of antifungal prophylaxis, 
invasive mold infections have still high mortality rates, especially, invasive aspergillosis. Aspergillus fumigatus 
is the most important species causing invasive aspergillosis and is already known as an angioinvasive fungal 
pathogen. Upon filamentation, this fungus can damage and activate human vein endothelial cells (HUVECs) 
which in turn switch to a pro-thrombotic phenotype characterized by the overexpression of tissue factor. 
HUVEC activation is known to be mediated by TNF-α once cell-to-cell contact occurs. To investigate the possible 
pathogen molecules involved in this process, HUVECs were challenged against wild-type and a UGM1 mutant 
strain of A. fumigatus. The deletion of UGM1 gene has already been associated with an increased production of 
the cell wall galactosaminogalactan, and previously associated to a hyperadhesive phenotype to epithelial cells 
and inert surfaces. Interestingly, our results suggest an increased adhesion rate of Δugm1 to HUVECs, in 
comparison to reference wild type strains. Furthermore, scanning electron microscopy showed the presence of 
fibrillar material on the surface of Δugm1 strain, and the adhesion of the fungal surface to endothelial cells. 
High adherence correlated to high endothelial cell activation and pro-inflammatory cytokines release. In 
addition, purified cell wall polysaccharides were tested and only a purified soluble fraction of 
galactosaminogalactan induced a high secretion of TNF-α by HUVECs. Finally, a label free High Definition Mass 



Spectrometry is being accomplished to investigate differentially expressed proteins of HUVEC upon interaction 
with the mutant and wild type strain, and the purified galactosaminogalactan. 
 
Financial support: CNPq, Capes, Faperj and Fapesp, Institut Pasteur and Eranet-Pathogenomic. 
 
 
 
 
 

STANDARDIZATION OF EXTRACTION PROTOCOL NUCLEAR DNA OF BOVINE MUSCLE CELLS 
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The DNA molecule has to great importance in many areas like forensics sciences, identifying individuals and 
criminal cadaveric findings. There are several techniques used for DNA extraction, including kits and manuals 
technical with high cost. Therefore, the aim of our work is to develop a protocol for DNA extraction from bovine 
muscle cells, was a comparative human muscles in order to obtain high performance with low cost reagents. 
The modified Salting out technique was used as control and three treatments were performed with three 
replicates each, which used different concentrations of SDS 10 % and Proteinase K 20ng/µL. The results 
obtained by 1% agarose gel electrophoresis and spectrophotometer measurement of DNA in the gel denoted 
that one treatment was the best with, 755ng/µL. It is suggested that further tests are performed using samples 
of bovine muscle cells in putrefaction to standardize the extraction of DNA from muscle to muscle cells 
decomposing bodies. 
 
 
 
 
 

pH acidification promotes structural changes that stimulate DNA binding and enzymatic activities of the 

HCV NS3 helicase 
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Hepatitis C virus (HCV) infects 170 to 200 million people worldwide and constitutes a major health problem. 
The absence of efficient treatments that target proteins or the viral RNA specifically, added to the high 
chronicity rate of hepatitis C make it the cause of many deaths and hepatic transplants annually. The NS3 
protein is considered a good target for the development of anti-HCV drugs, since it is composed by two domains 
(a serine protease at the N-teminal portion and a RNA helicase/NTPase at the C-terminal portion) and both are 
essential for viral replication and proliferation. In this study, we expressed and purified the HCV NS3 
helicase/NTPase domain, which was characterized by fluorescence spectroscopy and circular dichroism 
techniques. We observed different contributions of the three subdomains during NS3 helicase denaturation, 
suggesting molten globule formation with hydrofobic residues exposure. Enzymatic assays performed under 
different pH conditions demonstrated higher ATPase and helicase activities upon pH acidification. Under this 
condition the hydrophobic residues of NS3 subdomains 1 and 2, where the ATPase activity site is located, are 
exposed to the aqueous medium, according to the fluorescence assays and IC50% curves with the fluorescent 
probe bis-ANS. We have also observed higher protein interaction with DNA upon pH acidification by 
fluorescence spectroscopy and anisotropy assays, suggesting that the structural changes and the hydrophobic 
residues exposure on the NS3 helicase domain stimulate both enzymatic activities and the DNA binding. Now, 
we are comparing these results with the full length NS3, in order to investigate how the protease domain could 
affect the enzymatic activities and the DNA binding upon pH acidification. 
 
 



 
 
 

NATURAL HERBAL PRODUCTS AS A RESOURCE IN PHYSICAL ACTIVITY PURPOSES. 
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Recent work has being developed aiming to find plants and extracts that may serve as alternatives for 
traditional drug therapy on a wide range of diseases, such as Alzheimer disease (AD), diabetes mellitus and 
even chronic constipation. However, there is too an emerging interest on using herbal products (HP) as a 
resource in managing weight and improving performance of physical active individuals and athletes, groups 
with high rate of dietary supplements consumption worldwide. This study aims to review recent and relevant 
work that demonstrate the risks and advantages of consuming HP in physical activity, thus compiling data to 
guide future studies with human and animal models. We used electronic indexed databases (Scopus and NCBI) 
and university libraries: UNIRIO (Federal University of the State of Rio de Janeiro) and UFRJ (Federal University 
of Rio de Janeiro) for the bibliography search, obeying the following key-words: supplement, plant drugs, 
herbal, weight, performance and physical activity, including terms with lexical proximity. We also searched for 
the specific plants reviewed in this work by linking its taxonomy names (obtained from NCBI taxonomy 
database) with the previous keywords listed (e.g. "Camellia sinensis" and "weight"). The search was then 
limited to the articles written in Portuguese and English, published between January, 1990 and March, 2014. 
This review have shown that HP were able of help the maintenance of individuals health and lowering the risk 
of developing chronic diseases, mainly when used in food or drinks (e.g. tea), the consumption of capsules or 
powder weren't reported in the selected works, even considering that this products are currently marketed 
and consumed worldwide. Cuminum cyminum, Camellia sinensis, Coffea sp. and Bauhinia purpurea were found 
to report a number of benefits related to chronic diseases prevention, such as coronary and vascular disease, 
diabetes and oxidative stress. The possible mechanism by which these herbal products help physical activity 
purposes is the maintenance of health parameters in a inverse dose-dependent way, thus avoiding toxicity. This 
provides information and resources for future works relating physical activity and the consumption of herbal 
products. 
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Dengue fever is an emerging disease estimated to affect over 500 million people every year, for which there are 
no vaccines or specific antiviral treatments. One of the possible targets against dengue fever is the viral NS3 
protease (NS3PRO), which is essential to viral processing and replication. Recent virtual screening campaigns 
demonstrates that it is important to consider the protein flexibility by using multiple active conformational 
states. As for the Dengue viral protease, its flexibility could explain the relatively low success of previous virtual 
screening studies. We decided to explore the DENV NS3PRO conformational states obtained from molecular 
dynamics (MD) simulations to take into account protease flexibility during our virtual screening/docking 
process. The obtained conformational MD sample was clustered into four families that, together with principal 
component analysis of the trajectory, demonstrated protein flexibility. Representative conformations were 
chosen and subjected to an ensemble docking campaign, giving us 30 candidates, which were tested and 



validated in vitro. This study allowed us to tackle protein flexibility in our virtual screening campaign against 
the dengue virus NS3 protease. 
 
 
 
 
 

DIET SELECTION IN MICE 
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Diet selection is a complex problem that animals in wildlife have to deal with on a daily basis. In their natural 
ecosystem these animals are beyond a great variety of foods some of which they are able and prepared to eat, 
yet, not all is eaten. 
Taste and smell are important factors involved in diet selection. These sensory systems are responsible for the 
animal's integration with their environment and make sure that what is good will be eaten and what is 
inappropriate will be rejected. Besides innate aversion conditioned taste aversion may occur. Conditioned taste 
aversion is a form of associative learning, in which animals react aversively to the taste of a food that has 
previously been paired with illness. To define the factors that influence food preference of mice we built a maze 
and evaluated food intake, food preference and their behaviour. Our results show that animals with different 
H2 haplotypes demonstrate characteristic behaviours, for example, BALBc, prefer cashew nuts to peanuts, 
while C57Bl6J prefer peanuts to cashew-nut and all prefer the seeds in relation to the mouse chow. To turn 
mice allergic we immunized them with peanut and cashew nuts protein extract. To define if aversion is 
mediated by the humoral response we tittered anti-peanut and anti-cashew nut specific antibody. Although 
specific IgG antibody were detected in high levels no specific IgE was detected. In the maze we confirmed that 
allergic animals avoid eating the challenge diet containing the allergen. Concomitant immunization with both 
proteins does not equaly influence diet selection. Thus the maze here proposed allows not only to evaluate the 
individual behaviour of each animal, but also allows leaving them enough time in the maze to assess food 
consumption and preference. 
 
Financial support: Proppi-UFF, CNPQ e Faperj 
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BIOMEDICAL APPLICATIONS 
 
Jean-Luc Guerquin-Kern12 and Ting-Di Wu12 
 
1 - Institut Curie Recherche, Lab de microscopie ionique, , Orsay, F-91405 France. 
2 - INSERM, U759, Orsay, F-91405 France. 
 
Over the past few years mapping of specific molecules, obtained by different microscopy techniques, highlights 
the structure-function relationships in organelles. New insights have thus emerged from understanding how, 
when and where molecules aggregate, move from a domain to another, and their turnover in the cell 
compartments. Thus, during the last decade, chemical imaging has largely developed around biomedical issues 
through various techniques. New instruments using the technique of dynamic SIMS (Secondary Ion Mass 
Spectrometry) allow chemical (elemental and isotopic) micro-analysis at high spatial resolution with a high 
potential for applications to identification, localization and quantification of intracellular chemical elements. 



Technical and instrumental aspects being addressed in another presentation (Ph. Saliot), we will focus this 
presentation specifically on practical aspects of sample preparation and analytical methods. Examples of 
applications of chemical imaging performed with the NanoSIMS microprobe will then be presented around 
three axes: i) Pharmacological studies with analysis of drug distribution and targeting of exogenous molecules 
for diagnostic or therapeutic applications ii) Elemental analysis, which is a sub-cellular mapping of specific 
chemical elements (especially Fe) associated with certain diseases or poisoning, iii ) Isotopic analysis, which 
exploits the specific characteristic of the SIMS technique, the only one that can distinguish different isotopes of 
the same chemical element. Through these examples, we highlight the complementarity of the information 
obtained by a multimodal approach. 
 
 

 Alternative in vitro models for studying the regulation ageing and healing of skin 

through Insulin growth factor signaling 
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IGF-1R signalling is a key player involved in a number of biological functions. The importance of IGF1 and IGF-
receptor on development and skin homeostasis has been demonstrated on IGF1R null mice, which, beside dying 
prematurely, had translucent and hypomorphic skin with reduced proliferation potential. Paradoxically, given 
its role in proliferation, the IGF-1R can also induce differentiation in several cell types (adipocytes, myoblasts, 
osteoblasts, neurons and haemopoietic cells), but little is known about its role in keratinocytes differentiation. 
To fill this gap, we investigated its possible role in the switch between keratinocytes proliferation and entry in 
differentiation. 
Methods: We designed a strategy  for constructing an epidermal equivalent using a defined culture medium 
without serum, opening the way to signal transduction studies. We adapted this model to study the IGF-1 
signalling on the formation of human epidermis. 
Results: 
IGF1 influenced the keratinocytes proliferation, confirming its mitotic role and resulting on an increase of 
epidermis thickness. IGF1 appeared also implicated in keratinocytes differentiation, as judged by the defect of 
late differentiation marker deposition. 
Conclusion: 
The mechanisms underlying this dual role are currently investigated, under the light of a decline on IGF1 
presence as a function of ageing. 
Perspective: 
This in vitro model can be used for other applications, such as assaying the toxicity of various compounds on 
cell signalling, proliferation and differentiation (collaboration with In metro, department of Engineering for 
Health). 
Current Affiliation: CNRS 
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Background: Chronic wound is a major public health problem that can be caused by multiple factors such as 
pathological conditions or ageing. Hypoxia can favor the development of a chronic wound but can also delay the 
healing process. Chronic wounds are characterized by low mitogenic activity of fibroblasts, premature 
senescence, uncontrolled inflammation and a deregulated MMPs/TIMPs balance. Most chronic wounds have 1) 
varying degrees of hypoxia and 2) low partial pressures of O2 areas in the tissue. Aim of the study: We seek to 
understand the effect of hypoxia in the formation of the elastic network known to be a key component for the 
formation of the healed tissue. The present study focused on the capacity of fibroblasts to induced neo-



elastogenesis under several hypoxic conditions. Methods: The experiment was performed on PCS201-010 
fibroblasts with 1) 8 days of hypoxia (02 1%) corresponding to a chronic condition and 2) 4 cycles of 1 day of 
hypoxia 02 (1%) followed by 1 day of normoxia 02 (21%) corresponding of a cycle condition. Results: CAIX 
immunofluorescence confirmed the hypoxic condition in both hypoxic cultured fibroblasts. Both hypoxic 
conditions inhibited elastin deposition but the elastin reduction was greater in chronic than cycle hypoxic 
condition. In both hypoxic conditions, LOX maturation and LOX enzymatic activity were reduced as revealed by 
Western blot and fluorescence, respectively. Conclusion: The present study showed that hypoxia induced a 
deficit in fibrobast’s elastic fibers production. This defect could be either due to a defect in LOX maturation or a 
decrease in its catalytic activity thus preventing elastin cross-linking on microfibrils. This study has allowed me 
to work with a Brazilian industry, LM Pharma(3), where I could study the fate of elastic fibers in chronic and 
acute wounds. 
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Dengue constitutes a global health concern. The clinical manifestation of this disease varies from mild febrile 
illness to severe hemorrhage and/or fatal hypovolemic shock. Flavivirus nonstructural protein 1 (NS1) is a 
secreted glycoprotein that is displayed on the surface of infected cells but is absent in viral particles. NS1 
accumulates at high levels in the plasma of dengue virus (DENV)-infected patients, and previous reports 
highlight its involvement in immune evasion, dengue severity, liver dysfunction and pathogenesis. In the 
present study, we performed a yeast two-hybrid screen to search for DENV2 NS1-interacting partners using a 
human liver cDNA library. We identified fifty genes, including human complement component 1 (C1q), which 
was confirmed by coimmunoprecipitation, ELISA and immunofluorescence assays, revealing for the first time 
the direct binding of this protein to NS1. Furthermore, the majority of the identified genes encode proteins that 
are secreted into the plasma of patients, and most of these proteins are classified as acute-phase proteins 
(APPs), such as plasminogen, haptoglobin, hemopexin, α-2-HS-glycoprotein, retinol binding protein 4, 
transferrin, and C4. The results presented here confirm the direct interaction of DENV NS1 with a key protein of 
the complement system and suggest a role for this complement protein in the pathogenesis of DENV infection. 
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Temporomadibular disorder’s (TMD) physical symptoms are associated with comorbid disorders. Shoulder 
pain is one of the main complaints of TMD patients. In this cross-sectional study, we assessed for common 
etiology factors of TMD and rotator cuff disease in order to elucidate the TMD/RCD interaction. Orofacial (RDC-
Axis I) and shoulder examinations were performed in 108 subjects. The control group consisted of 30 subjects 
without pain.. Seventy-eight committed subjects were divided into the following groups: RCD subjects (TMD 
free, n=16), TMD (RCD free, n=13) and totally diseased (with RCD + TMD, n=49). A total of 8 SNPs within the 
ESRRB gene involved in the estrogen pathway were investigated. Estradiol levels were measured by 
chemiluminescent immunoassay. The head and cervical muscle activity was recorded with surface 
electromyography (EMG). Significance of nominal and continuous variables was assessed by the chi-square test 
and Student t-/ Mann-Whitney tests. Values of p&lt; 0.05 were considered significant. Multivariate logistic 
regression permitted the exploration of covariates simultaneously. The risk associated with having both 
diseases was 6 times higher in Whites (OR, 5.9; 95% CI, 1.9-18.5) than in the control. The rs1676303 TT 
genotype (p=0.02) and rs6574293 GG genotype (p=0.04) are associated with RCD. Totally diseased subjects 
showed higher association with rs4903399 (p=0.02) and rs10132091 (p=0.02). Haplotype CTTCTTAG (p=0.01) 
and CCTCTCAG (p=0.01) were associated with TMD/RCD. Multivariate logistic regression affirmed being White 
(p=0.001) as a risk factor for TMD/RCD. Estradiol levels were similar among groups. Masseter and Temporalis 
muscles showed lower activity in patients with both diseases in rest position (p=0.03/ p=0.02, respectively) 
and in the maximum clenching effort (p=0.01/ p=0.03, respectively). Sternocleidomastoid and trapezius 
showed lower activity in totally diseased subjects (p=0.03). Our work supported TMD as a risk factor for RCD. 
White ethnicity, ESRRB haplotypes, and low muscle surface EMG activity were identified as common 
biolmechanical characteristics in subjects with both diseases. 
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Proteins are not static entities. They need to be flexible to perform their functions, interacting with numerous 
partners (macromolecules). The relationship between sequence, structure and function now is very clear with 
the exponential growth of the Protein Data Bank (PDB). The PDB contains a large number of experimental 
protein structures but the informations about protein dynamics are limited (Bfactors and multiple structures). 
However NMR is a powerful method to study experimentally protein dynamics, computational methods such as 
molecular dynamics and normal mode analysis have been widely applied to predict protein flexibility. 
Hydrogen/deuterium exchange in proteins can be experimentally monitored by NMR or mass spectroscopy 
(MS). Residues (or peptides for the MS) with higher exchange rates generally are residues exposed to the 
solvent and correlated with more flexible regions. The present work attempts to compare the profile from 
experimental hydrogen/deuterium exchange rates with the fluctuations derived from normal mode analysis for 
different proteins, investigating a possible correlation between the experimental and the computational data. 
For this, we create a dataset of around 10 different proteins with both known structure (from PDB) and 
correspondent hydrogen/deuterium exchange data from the literature. The first protein we studied was 
hemoglobin, a tetrameric protein that is responsible for gas transport in the blood. We performed analysis of 
protonation of titrable residues using the program Pdb2pqr, and we obtained the most probable states for pHs 
ranging from 2 to 8. Then we performed energy minimization using CHARMM force field, for the whole protein 
and the isolated subunits; after that, we obtained the normal modes and we calculate the alpha carbon 
fluctuations for the temperature of 300 K. Our results for hemoglobin are qualitative in agreement with 
experimental data and suggest a possible correlation between the fluctuations and the rate of 
hydrogen/deuterium exchange. However, a quantitative method for comparison was not yet applied. As 
perspectives, we must choose a quantitative method for data comparison, and further perform studies with the 
other proteins of our data set in order to have a statistical significant number of analyzed proteins. 



 
 
 
 
 

Cutaneous analysis after the use of mesenchymal stem cells from adipose tissue in the human face 

 
Luis Charles Araújo de Sá1, Tamires da Silva Santos1, Radovan Borojevic1 and Christina Maeda Takyia1 
 
1 - Universidade Federal do Rio de Janeiro , RJ Brazil. 
 
Background: Cell therapy using Stem Cells is a new modality that arises as a new paradigm. Mesenchymal cells 
from adipose tissue (CMTA) has great regenerative potential and is easy to obtain. Skin aging is a result of the 
action of extrinsic and intrinsic processes (by own age). The aim of this study was to determine whether the 
application of CMTAs should affect the skin aging process demonstrated by histological, histomorphometrical, 
and immunohistochemical analysis. Methods: A prospective, randomized study was conducted in 20 health 
patients of both genders, aged between 45 and 65 years, with neck and face flaccidity . Dermal application of 2 x 
106CMTAs was done in 1 cm2 of left pre-auricular region (adipose tissueharvested from the lower abdomen 
and expanded ex vivo). A biopsy was done, 15 days prior. After 4 months of the CTMA application, a second 
biopsy was performed for comparative analysis by histological, histomorphometrical, and 
immunohistochemical studies. Results: The adipose tissue from lower abdomen proved to be a richsourceof 
adult stem cells, with an average of 8.65 x 106mesenchymal cells after ex vivo expansion from each 10 mL of 
lipoaspirate. The aged skin showed different degrees of elastic fibers network damage: decrease in oxytalanic 
fibers, and a varied amount of elastosis and elastogenesis. Cell therapy led to an increase of the oxytalanic and 
elastic fibers synthesis in association to the decrease in elastotic zones. Conclusion: The adipose tissue is a rich 
source of CMTA, showing a regenerative effect on the skin, through their mesenchymal cells, promoting 
increased production of new elastic fibers and the removal of elastotic areas. The mechanisms of these 
processes are still unknown. 
 
Key words:Stem cell, Adipose tissue,Adipose Mesenchymal Stem Cell, skin, cutaneous 
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Plants have been used as food and medicinal sources for thousands of years by the Amerindians and they 
represent important sources of bioactive substances. The Portuguese and Spanish brought several of these 
species to Europe at the beginning of the 16th century and the use of Brazilian remedies, such as copaiba 
(Copaifera spp.), ipecacuanha (Psychotria ipecacuanha (Brot.) Stokes) and curares (Chondrodendron spp.) 
expanded to several parts of the world. Historical research can be very helpful for recovering valuable 
ethnopharmacological data regarding the use of plants. In Brazil, this is important and necessary due to the 
intense and continuous destruction of native vegetation, since the discovery of the country in 1500. Much of the 



available information about the Brazilian biodiversity was compiled by French naturalists, who traveled 
throughout the country in the 19th century. At that time, the native flora was conserved, and Brazilian species 
were predominantly used in traditional medicine. Some of the naturalists were Auguste de Saint-Hilaire, 
Francis Castelnau, Auguste Glaziou or Aimé Bompland. Since 2003, our research group has working in 
recovering data and images of such plants together researches from French Institutions, and providing this 
information at a website (www.dataplamt.org.br). Other works are the translation of historical books, 
preparation of materials for popularization of science, and its divulgation. The objective is to contribute to the 
preservation and better use of the Brazilian biodiversity and Native American traditional heritage. 
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Epigenetic modifications are important events during development and differentiation of hematopoietic 
system. In this context, the Histone Deacetylase (HDAC) activity is crucial in the myeloid differentiation acting 
on the cell fate decision of granulocytes and macrophages cells lineage. To evaluate the impact of HDAC activity 
on myeloid differentiation in vitro, we performed a pharmacological knockdown of the HDACs activity. Thus, 
the total non-adherent bone marrow cells were exposed to Trichostatin A (TSA) in the presence and/or 
absence of GM-CSF (granulocyte and macrophage stimulating factor) for 24h, 48h and 5 days in culture. The 
pattern of myeloid cell differentiation was analyzed by flow cytometry. The treatment with TSA, in the presence 
of GM-CSF, induced an expansion of progenitor cells (c-Kit+), compared with GM-CSF treatment alone. 
Furthermore, these progenitor cells express low levels of two pan myeloid cell surface markers, Gr-1 and 
CD11b. HDAC inhibition also led to a reduction in Pu.1 mRNA levels, an important myeloid transcription factor. 
These data indicate that chromatin remodeling is a crucial step during myeloid differentiation as expected. 
Based on these differences, we monitored the hematopoietic cells that had been exposed to TSA and/or GM-CSF 
until 10 days in culture. Strikingly, TSA modified the morphology of macrophages generated in the presence of 
GM-CSF. In contrast to the classical round morphology, the macrophages exhibited an elongated shape, similar 
to a fibroblast-like morphology, suggesting that HDAC controls the macrophage phenotype. In conclusion, our 
study reveals an unprecedent role for Epigenetic machinery in the determination of cell morphology. 
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Introduction: The genome maintenance is indispensable for the faithful transmission of genetic information 
and for prevention of tumorigenesis. Given DNA vulnerability to damages from endogenous and exogenous 
origins, higher eukaryotes developed refined mechanisms for recognizing, signaling and repairing DNA 
damages. Proteins that are responsable for DNA Double-strand break (DSB) include Nibrin (NBN) and ATM 
kinase, which are responsable for activating this cascade (Cerosaletti, 2006). The majority of anti-cancer 
therapies are based on the induction of DNA damages that allows cell death (Bromberg, 2003). By the way, 
many tumors are radioresistant to this form of treatment. Central nervous system neoplasies presents elevated 
degree of lethality (Belda-Iniesta, 2008). Among the brain tumors, glioblastoma-multiforme (GBM) are 
recognized by its high radioresistance to ionizing radiation (Stupp, 2005), becoming radiotherapy inefficient as 
a treatment strategy. Objectives: Our work aims to evaluate the relationship between the expression of 
molecules involved with DSB signaling and radioresistance of GBM to ionizing radiation. Materials and 
Methods: Cells derived from GBM lineage U87MG were exposed to different doses of X-rays (1, 3, 10 and 30 Gy 
– linear accelerator Clinac 2100C). We confirmed the activation of ATM/NBN signaling pathway through 
Western-blotting for detection of activated/phosphorilated form of ATM. Induction of DSB was confirmed 
through immunohistochemistry for γH2AX and 53BP1 markers. Results: In this scenario, we observed a 
reduction around 20% in cell viability of U87MG in 1 day after 1 and 3 Gy X-rays irradiation. In 10 and 30 Gy 
doses, the reduction of cell viability was increased (around 40%) than fewer doses. Preliminar experiments 
show that ionizing radiation changes expression of NBN in U87MG cells as a response to different doses of X-
rays. Conclusion: These results become evident relative radioresistance of U87MG cell and suggest that are 
changes in expression of components of MRN (MRE11/RAD50/NBN) complex, maybe regulated by ionizing 
radiation. We plan to prevent this alteration of NBN gene using siRNA. It will allow answering if NBN-ATM-
mediated response contributes for radioresistance in this cell lineage after irradiation. We also intend to 
analyze the patterns of DSB response in other GBM cell lines, because it is possible that they respond distinctly 
for irradiation. 
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The thioredoxin-interacting protein (TXNIP), also known as VDUP1 (vitamin D upregulated protein) for its 
strong regulation by vitamin D, belongs to the α-arrestin protein family. TXNIP was shown to function as a cell 
growth and transcription repressor, metabolic regulator, modulator of inflammatory response, cardiac function 
and cell signaling and apoptosis. It is also the only member of the α-arrestin family capable of binding to 
thioredoxin in a redox-dependent fashion. It has been demonstrated that Txnip plays a crucial role in several 
pathological conditions such as cancer and cardiovascular diseases, increasing the interest in studying its 
structure, dynamics and interaction with cellular targets. Very few structural information is available for this 
class of proteins and for their interactions in the cell. One of our goals is determining the 3D solution structure 
of TXNIP using different constructions for each structural domain, called here D1 (17 kDa) and D2 (15 kDa). 
The native and cysteine-mutated 15N and 15N/13C D1 and D2 have been expressed and purified, the NMR 
spectra collected and the resonances assigned. We also probed Nterminal domain 1 (D1) interaction with both 
oxidized and reduced human thioredoxin and mapped the binding surface, what allowed us to create a model 
for the interaction. These data might be crucial for understanding the participation of TXNIP in many different 
cell pathways and the molecular mechanisms involved in the different functions TXNIP can play in the cell. 
 
 
 
 
 



TOWARDS 3D CHEMICAL-MAPS ON EUKARYOTIC CELLS. 
 
Sergio Marco1,2, Sylvain Trepout1,2, Jean-Luc Guerquin-Kern1,2, Ting-Di Wu1,2, Cédric Messaoudi1,2, Antoine 
Bergamaschi3, Kadda Medjoubi3, Andrea Somogyi3. 
 
1 - Institut Curie Recherche 
2 - INSERM, U759, 91405 Orsay Cedex, France. 
3 - Synchrotron Soleil, 91190 Saint-Aubin, France. 
 
Structural description of cellular structures has been crucial for the understanding of normal and pathological 
life processes. However, for a long period of time, the depiction of cell components was limited to static two-
dimension draws or pictures. Emergence of fluorescence microscopy and electron tomographies overcame this 
limit by adding a temporal and/or spatial dimension with improved accuracy and resolution along time. 
Nowadays, afore mentioned developments, allow a new challenge, thus far impossible, being accessible: the 3D 
study of the chemical elements distribution in the cell. 3D chemical mapping unlocks new prospects in the 
understanding of pathologies, such as neurodegenerative diseases by providing access to the detailed 
visualization of metal accumulation in the cellular volume; in nano-medicine by characterizing the location and 
composition of internalized nano-particles; or in basic research, by making possible the tracking of labelled 
drugs. Uses and limitations of acquisition procedures and freeware for 3D chemical mapping will be presented 
and illustrated by examples of afore mentioned biological applications. This aims to provide an updated 
overview on the most recent existing technology for high resolution chemical mapping (3D-STEM or EFTEM) 
complemented by a discussion about the possibilities of future tools for 3D chemical mapping (hard X-ray 
tomography or Near Edge X-Ray Absorption Fine Structure spectroscopy) applied to biological questions 
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Glioblastoma multiforme (GBM), the most aggressive and commom primary brain tumor is associated with 
morbidity and mortality. The treatment consists of resurgical resection, followed by radio and/or 
chemotherapy. In patients with GBM, the result of these therapeutics approaches has been failure and the 
median survival time remains less than on year from the time of diagnosis. Work undertaken with the 
triterpene pomolic acid (PA) in leukemic cells lines showed that this compound was active for cells lines 
expressing resistance mediated by different mechanisms. Based on these findings, the aim of this study was to 
investigative the mechanisms of antitumor activity and mitochondrial function of pomolic acid in GBM. We 
used the MTT assay to evaluate the effect of PA on the viability of human GBM cell line A172. We observed than 
PA inhibited the cell viability. Assays using flow cytometry showed that PA induced DNA fragmentation, 
mitochondrial uncoupling. Furthermore PA increased reactive oxygen species (ROS) generation. We measured 
oxygen consumption (QO2) associated with the flow of electrons in the electron transport system (ETS), and 
generation of reactive oxygen species (ROS). PA inhibited respiration from complex I and IV, led to a significant 
increase in mitochondrial ROS. The results indicated the perturbation of mitochondrial fuction in the cell death 
induced by this compound. Together, the results of this work demonstrate the potential chemotherapeutic 
action of PA and its possible use for the development of new approaches to the treatment of GBM. 
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Many species of fungi have been investigated for the development of products such as pharmaceuticals and 
disinfectants. Studies with the filamentous fungus Trichoderma reesei show that this species degrades cellulose 
to form glucose, which can be converted in alcohol and biofuel.During the life cycle of Trichoderma reesei they 
present with septate branching hyphae and aerial mycelia form on appropriate environmental condition for 
growth. When there is a lack of nutrients, this organism tries to maintain the species, but under stress can 
produce bioactive compounds. For this reason, this work aims to evaluate the influence of temperature and 
nutrients on sporulation and synthesis of secondary metabolites during the life cycle of Trichoderma reesei. 
The biological material was viable sporos. There culture media were used: PDA (control), Saboreau and 
developed a culture medium called potato broth 20g / L and 40g / L, and maintained at Room Temperature 
(RT), 30oC and 37oC. During  seven days consecutive was evaluated the petri plates with T. ressei and they was 
obtained secondary metabolite in 37C°, in seven days using “potato broth” 20g/L and 40g/L , and  the 
sporulation was stimulated after for days at RT and 30C°.Future work will evaluate the antimicrobial activity of 
secondary metabolite produced. 
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The world market for essential oil is increasing about 11% per year. One of the essential oil major compounds 
most commercialized is citral, which has a strong citrus odor and is used in perfumery, food, and cosmetics 
industries. Although citral can be obtained synthetically, there’s a crescent demand for its natural production. 
Currently, Cymbopogon citratus is one of the its natural sources; however, its production per hectare is low in 
Brazil. Elionurus muticus is an aromatic grass that is characterized by the presence of citral as major 
compound. E. muticus is native from Pampa biome, in Brazil. The essential oil yield of both species is similar. 
The aim of this study was to compare both species essential oil to propose alternative natural sources of citral. 
The oil was extracted from shoots by hydrodestillation and analyzed using gas chromatography and mass 
spectrometry. Chemical profile from both species showed the predominance of monoterpenes, representing 
about 90% of the essential oil, and also revealed the presence of some sesquiterpenes. The major compound for 
both species was citral, corresponding to approximately 80% of the essential oil. Usually, species from the 
genus Cymbopogon are used in the perfumery and pharmaceutical industries because of its citral content. 
However, in Brazilian climate conditions, its production per hectare is low, mostly because of its lower 
resistance to cold, slower growth, and susceptibility to leaf rust. On the other hand, E. muticus is an excellent 
alternative as natural source of citral because it is a native of Brazil, being adapted to the environment and, 
therefore, requiring little or no field management. E. muticus develops in poor soils, improving degraded areas. 
In addition, E. muticus essential oil presented higher diversity of compounds that can be present in low 
concentration, such as limonene, which has an important commercial demand. All these reasons make E. 
muticus a potential natural source for citral production in Brazil 
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The crack cocaine use represents a serious problem to many countries. Smoking cocaine base causes an intense 
craving, has a high addictive potential, and is associated with human marginalization. The women are especially 
vulnerable, the addiction is involved with prostitution, high pregnant rates and in this case the drug crosses the 
placental barrier and causes effects on the offspring. Considering there are rare studies about smoked cocaine 
on development we investigated the effects of prenatal exposure on physical and reflexology development on 
the offspring of rats. On the gestational day 6 to 20 the dams were treated daily with 1g crack cocaine 
(purity=70%) in a positive pressure inhalatory model (N=13) or 10 mL 0.9% NaCl solution vaporized with 
ultrasonic nebulizer (N=12). It was observed maternal mortality and low maternal behavior rating at 60 min on 
crack cocaine group and poor nest quality. The crack cocaine treatment appears to have no influence on weight 
gain and growth of offspring. However, the results show damage in the physical (hair growth, teeth eruption, 
eye opening and testicular descent) and reflexology (surface right reflex and auditory startle reflex) 
development. 
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