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Dear Colleagues, 

We would like to welcome to the beautiful Iguassu Falls, Paraná, Brazil for the XVII SBBC 
Congress. The theme for this year’s meeting is “Dynamic Cell Biology in Health and Disease”, 
emphasizing basic science findings that will be translated into actionable approaches at the 
clinical level. 

SBBC biennial meetings are recognized as an important venue for scientific exchange and 
learning of the most relevant advances in cell biology. The Program Committee has selected from 
a great number of excellent proposals an exciting set of diverse sessions. We are pleased to have 
national and international world-renowned young and senior speakers in a broad spectrum of 
areas in Cell Biology, engaged in conferences and diverse concurrent symposia, workshops and 
poster sessions. 

Maintaining SBBC biennial meetings tradition, there will also be exciting pre-meeting courses and 
young investigator oral presentations competing for special awards. 

SBBC strongly believes the environment of the meeting will be inspiring and motivating for 
scientists of all ages, experience levels, and areas of interest. SBBC meetings are always a great 
opportunity to encourage our scientific progress, to exchange thoughts and ideas and foremost, 
to think about, and discuss, Science. 

We look forward to a successful conference that, with your participation, will give a big push 
forward to the South American research in Cell Biology. 

Welcome to Iguassu Falls, 

Marimélia Porcionatto and Estela Bevilacqua 

SBBC 2014 Co-chairs 
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Meeting Presidents 

 Profa. Dra. Marimélia Porcionatto 

Departamento de Bioquímica, Escola Paulista de Medicina, Universidade Federal de São Paulo 
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Departamento de Biologia Celular e do Desenvolvimento, Instituto de Ciências Biomédicas 

Universidade de São Paulo 
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GENERAL INFORMATION 

ATTENDEE AND EXHIBITOR REGISTRATION 

Wednesday, Sept 3rd  8h00-17h00 

Thursday, Sept 4th  8h00-16h00 

Friday Sept 5th   8h00-16h00 

Saturday Sept 6th  8h00-11h00 

 

SBBC MEETING MANAGEMENT/BUSINESS OFFICE 

Registration counter and Exhibition Hall   14h00- 17h00 

MEDIA DESK & VIP ROOM 8h00- 17h00 

BADGES/REPLACEMENT POLICY 

Meeting badges must be worn at all times while in Bourbon Convention Resort. Children over the 

age of 12 must wear a badge. There is a R$ 40,00 charge for lost or misplaced badges. Photo 

identification will be required for replacement. To avoid these charges, please remember to bring 

your meeting badge and materials with you. 

CAMERAS 

Cameras and other recording devices are prohibited in Poster Sessions. 

DRINKING AND SMOKING POLICIES 

The SBBC encourages responsible drinking for those drinking alcohol. Coffee and water will be 

offered at Coffee breaks. Alcoholic beverages are allowed only in specific areas. It is prohibited to 

smoke in any area at any public area, including the Convention Center. 

EXHIBIT HALL HOURS 

Wednesday   9h00- 17h30 

Thursday and Friday  9h00-17h00 

Saturday   9h00- 11h00 

LOST AND FOUND AND MESSAGE CENTER 

Please contact Registration Desk for lost and found. Messages for invited speakers and/or 

attendees should be left at SBBC registration desk. 
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POSTER SESSIONS 

Poster Sessions will be held at “Pavilhão B” and will be organized according to the different areas 

(informed below). 

Poster Session I: Thursday, Sept 4th 

Poster Session II: Friday, Sept 5th 

Author presentation for both sessions: 

13h30- 14h30 

 

Poster numbers will identify the boards. Tapes and hangers should be brought to the area by 

presenters. The Organizing Committee will not provide these items and will not collect and keep 

Posters that are left on the Boards. 

SAFETY AND SECURITY 

We are committed to make the necessary efforts to ensure a safe, productive and nice event for 

everyone. Please remember to take off your badge when exiting the Convention Center. Please 

be aware of your surroundings at all times. For emergencies while in Bourbon Convention Resort, 

contact a uniformed security officer. For emergencies while in your hotel, please follow the 

specific instructions. 

WEATHER 

September monthly highs average 27o C, lows average 14o C. It is usually a humid season in 

Iguassu Falls. 
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More on travelling information 

Iguassu Falls 

Giant anteaters, howler monkeys, ocelots, endangered jaguars and clouds of butterflies are among the 
attractions at this World Heritage-designated park that marks the border between Brazil and Argentina. 
By foot or by raft, explorers can view one of the world's most stunning waterfalls, Iguazu Falls. Among the 
park's 270 waterfalls, spectacular Devil's Throat combines 14 falls and generates a "perpetual rainbow" in 
good weather (Trip Advisor). 

PASSPORT & VISAS 

Passports are required for all foreigners. Brazil’s visa requirements are based upon reciprocity. If your 
home country requires a visa for Brazilian travelers, you will need one for your visit. Additional 
information can be obtained from the nearest Brazilian Embassy or Consulate. Your passport expiration 
date should be at least six months from the date of your arrival. For more information, please visit 
http://www.passportsandvisas.com/visas/brazil-visa-faq.asp 

GROUND TRANSPORTATION 

It is very easy to get around Foz by public trasnportation if you stay at a hotel on Catararas Street (the 
road to the falls- hotels like Bourbon, Rafarain, Turrance Green, etc). By bus from airport go to end of 
airport and take the bus that says Centro for $R2.65, it goes past all the hotels on Catararas, just pull the 
cord to stop at your hotel. To get to the Brazil Falls, go to nearest bus stop (only 20 meters from any hotel 
on Catararas, look for bus that say "Nacional Iguacu" , (tyou need to raise your hand to get the bus to 
stop), the last stop is the falls, cost only $2.65. 

HEALTH  

There are no compulsory health requirements for entry into Brazil. We suggest that you contact your local 
Consulate for current advice. Please note that if you are entering Brazil via Colombia, Equador or Peru, 
you will be required to provide a current yellow fever vaccination certificate for immigration purposes. 

MEDICAL AND INSURANCE SERVICES 

Foz do Iguassu has some hospitals, clinics and doctors, but treatment is costly, so visitors are strongly 
advised to take out medical trip insurance. 

The Congress Organization is not liable for any health problems, personal accidents, lost baggage or 
cancellation of travel arrangements, flights, etc. We recommend that participants provide their own 
insurance policies.  

FOOD & DRINKS 

The most common dishes feature various meats, rice and the ubiquitous Brazilian black beans (feijão), 
while restaurants many times offer all-you-can-eat barbecues and buffets. 

Many kinds of alcoholic drinks are available, including excellent lager style beers such as Antarctica, 
Brahma, Cerpa and Skol. The most popular local beverage is Cachaça, most commonly served as 
'Caipirinha' with slices of lime or lemon. There are no restrictions on licensing hours. Soft drinks include 
Guarana (a carbonated cola-like drink, made from the Amazon fruit, guarana) and many varieties of fruit 
juices (sucos). Brazilian coffee tends to be served less strong than Italian coffee, so if stronger coffee is 
desired, request express coffee (café expresso). If you would like to avoid sugar in juices or coffee, you 
should specifically request that it not be added. 

FOREIGN EXCHANGE 

The Brazilian monetary unit is the Real (R$). Exchange rates are published daily in the newspaper. Cash 
and traveler checks, especially US Dollars (USD), can be exchanged at most banks, exchange houses and 
major hotels.  

http://www.passportsandvisas.com/visas/brazil-visa-faq.asp
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• Bank notes (paper money) are in denominations of R$ 100, R$ 50, R$ 10, R$ 5, R$ 1. 
• Coins are 1.00 real, 50 centavos (cents), 25 centavos, 10 centavos and 5 centavos. 
• Banking Hours - 10:00-16:00 Monday to Friday.  
 

TIPPING 

In most restaurants and bars, a 10% service fee is added to the bill. More sophisticated places may add 
15%. If service is not included, it will be stated at the bottom of the bill: “Serviço não incluído.” Airport and 
hotel porters: the R$ is equivalent to the USD of $1.00 per suitcase. Hotels: Hotels generally include any 
service charge on the bill. Restaurants: Tips are discretionary, but often found on the final bills as a 
"suggestion." In Brazil, a typical tip remains 10%. Taxis: Tips are not expected by taxi drivers although 
most passengers will round the fare up if satisfied with the service 

SOME LAST ADVICES TO ENJOY RIO 

Below, are a few general recommendations to help you enjoy a safe and relaxing trip to Foz do Iguassu: 

Never leave your luggage unattended or with a stranger and please be aware that some may attempt to 
create a distraction to divert your attention from your belongings.  

The sun in Brazil can be more direct and stronger - extra precautions are necessary  

Be aware of dangerous undertows; stay near other bathers and observe the warning flags. Avoid wearing 
expensive jewellery or watches, carry limited amounts of cash and keep your passport and other 
important travel documents at your hotel. When not in use, it is advised that you carry your camera in 
your pocket and as a precaution, be sure to carry your bag in front of you. 

IMPORTANT PHONE NUMBERS 

Brazil code:  55 

Foz do Iguassu code  45 

Police 190 

Emergency and Fireman 193 

International Airport    45 3521-4200 

Bourbon Convention Resort   45 3521 3900 
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September 3rd, 2014 September 4th, 2014 September 5th, 2014 September 6th, 2014 

 
Room 1 Room 2 Room 3 Room 4 Room 1 Room 2 Room 3 Room 4 

Rooms 1-
2 

Rooms 3-4 

Poster setup Poster setup  

8h00-9h00 
Registration desk 

opens 
C1.1  

RhoGTPases 
 Invited Young 

Investigators  
Invited PhD 

Students  

C2.1  
Historicity of 
Cell Biology 

C2.3 
TGFb 

signaling 

C2.5  
Stem Cell 

Niche 
 

C3.1  
GTPases 

C3.2  
Dynamics of 

Adhesion 

9h00-9h30 

Pre Meeting 
Courses 

Rooms 1-7 
(starts @ 8h30) 

 
 

S1.1  
Muscle 

Differentiation 

S1.4  
Enteric 

Nervous 
System 

S2.1 
Molecular Cell 

Biology 
S2.4  

Reticulum 
Stress 

S2.7 
Stemness 

 
 

S3.1  
GTPases 

S3.2 
Quantitation in 
Development 

9h30 – 10h00 S1.7  
Tumor 

Environment 

C1.5  
Cell Death 10h00-10h30 

Meet-the- 
professor 

10h30-11h00 Coffee break Coffee break Coffee break 

11h00-11h30 

S1.2 
Morphogenesis 

S1.5  
Neuro 

Inflammation 

S1.8  Cell 
Interactions 

& Cancer 

C1.6 Cell 
Invasion 

S2.2 
Translational 
Cell Biology 

S2.5 
Mitochondrial 
DNA Damage 

S2.8 
Epigenetics 

 

Invited 
UG/MSci 
Students 

Closing Keynote 
Conference Rooms 1-2 11h30-12h00 

12h00-12h30 
Meet-the- 
professor Closing Plenary Session  

and Awards Rooms 1-2 
12h30-13h00 TC1.1 Zeiss 

Technical 
Conference  

TC1.2Olympus 
Technical 

Conference  

TC1.3 Greiner 
Technical 

Conference 
 

TC2.1 Leica 
Technical 

Conference  

TC2.2 Nikon 
Technical 

Conference  

TC2.3 BD 
Technical 
Conference  

 
13h00-13h30 Commercial 

Exhibition 
(starts @ 9h00) 

 

 

13h30-14h30 
Poster Session #1  

Exhibition Hall 
Poster Session #2 

Exhibition Hall 

14h30-15h30 RT1  
Cell Biology & 

Physics 

C1.2 
Myofibroblast 

C1.3  
Selective 
Secretion 

C1.4  
Cancer Micro 
Environment 

C1.7 
Cell Growth 

C2.2 
Autophagy 

C2.4  
Mitochondrial 

Bioenergy 

C2.6 
Cancer 

C2.8 Book: 
Neuro-

Histologia 

15h30-16h00 Coffee break Coffee break   

16h00-16h30 

 

S1.3 
Myofibroblast 
Tissue Repair 

S1.6  
Synapse: 

Structure & 
Function 

S1.9  
Cancer 
Biology 

S1.10 
Cell Cycle 

Regulation 

S2.3  
Inflammasome 

S2.6 
Cell Biology of 

Pathogens 

C2.7 
Immune 
Synapses 

C2.9       
E-book: 

Embriologia  16h30-17h00 

17h00-17h30   

17h30-18h00  
SBBC Assembly 

(Room 1) 
 

18h00-18h30 
Opening 

Ceremony 
Rooms 1-4 

18h30-19h30 Opening Keynote Conference  



 

 

 

Wednesday 3rd September 2014 
 

8h00 Registration desk opens 
 

9h00 – 17h30 Main Foyer 

Commercial Exhibition 
 

8h30 – 12h30 Rooms 1-6 Pre Meeting Intensive Short Courses  
 

Room 1. 3D-Light Microscopy: Theoretical Basis, Confocal Laser Scanning Fluorescence 

Microscope  

Manoel Luís Costa 

Universidade Federal do Rio de Janeiro, RJ, Brazil 
 

Room 2. Neuromuscular Junction: from Morphology to the Molecular Biology  

Selma Maria Michelin Matheus 

Departamento de Anatomia, Instituto de Biociências, UNESP, Botucatu, SP, Brazil 
 

Room 3. Studying the Maternal Fetal Interface  

Carla Bandeira, Simone Correa, Estela Bevilacqua 

Institute of Biomedical Sciences, University of São Paulo, SP, Brazil  
 

Room 4. Caenorhabditis elegansas a biological model 

Marcelo Mori 

Federal University of São Paulo, SP, Brazil 
 

Room 5. Gene Transfer Technology and Applications 

Sang Won Han, Priscila Keiko Matsumoto Martim 

Federal University of São Paulo, SP, Brazil 
 

Room 6. 3D-Normal and Tumor Cell Cultures: Techniques and Applications 

Glaucia Maria Machado Santelli, Beatriz Cortez, Camila Lauand 

Institute of Biomedical Sciences, University of São Paulo, SP, Brazil 
  

 

 

 

 

https://www.google.com.br/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&ved=0CDsQFjAB&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FCaenorhabditis_elegans&ei=ALUMU8_iF6ngsATWlILQDA&usg=AFQjCNFDFpvy7BvRDidMYPQVMteatEZs2g&sig2=Anv-vyfudmktHG8h4Tg6pQ&bvm=bv.61725948,d.cWc
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Wednesday 3rd September 2014 
 

14h00 – 15h30 - Room 4 
Round Table  

RT1 Cell biology and physics interface in Brazil: new perspectives 

Chairpersons:  Hernandes Carvalho and Célia Garcia 
 

Speakers:  

Osvaldo Augusto Brazil Esteves Sant'Anna 

Laboratório de Imunoquímica. Instituto Butantan, São Paulo, SP, Brasil 
 

Carlos Lenz César 

Instituto de Física Gleb Wataghin, Universidade Estadual de Campinas, SP, Brasil 

Biological physics: What we expect from this frontier at the interface between physics and 

biology 

 

18h00 Rooms 1-2 
Welcome Opening Ceremony 

 

18h30 – 19h15Opening Keynote Conference-Rooms 1-4 

Regina Pekelmann Markus 

Circadian variation of the microRNA control of progenitor cells derived from tissue 

explants 

Institute of Biosciences, University of São Paulo, SP, Brazil 

Chairperson: Marimélia Porcinatto 
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Program – Thursday 4th September 2014 
 

Room 1 

 
 

8h00 – 9h00 Conference - Room 1 

C1.1 Evelyne Bloch Gallego 

Institute Cochin, Paris, France 

Role of RhoGTPases and microtubule associated proteins in neuronal migration and axon 

guidance 

Chairperson: Irene Yan 
 

9h00 – 10h30 Symposium - Room 1 

S1.1 Cell Motility, Cytoskeleton & Muscle Differentiation 

Chairperson: Manoel Luís Costa 
 

Speakers 
 

Gillian Butler-Browne 

Institut de Myologie, Université Pierre et Marie Curie, Paris, France 

Cell therapy for muscular dystrophies: update on the autologous myoblast cell therapy trial for 

oculopharyngeal muscular dystrophy 
 

Claudia Mermelstein 

Institute of Biomedical Sciences, Federal University of Rio de Janeiro, RJ, Brazil 

The role of membrane cholesterol during skeletal myogenesis 
 

Anselmo Moriscot 

Institute of Biomedical Sciences, University of São Paulo, SP, Brazil, SP, Brazil 

Role of MuRFs in skeletal muscle plasticity 
 

10h30 – 11h00 Coffee break 
 

11h00 –12h30 Symposium - Room 1 

S1.2  Morphogenesis: Shaping Tissues and Organs  

Chairperson: Ricardo G. Ramos 
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Speakers 
 

Irene Yan 

Institute of Biomedical Sciences, University of São Paulo, SP, Brazil 

Actin cytoskeleton in vertebrate lens placode morphogenesis 

José Garcia Ribeiro Abreu Jr 

Institute of Biomedical Sciences, Federal University of Rio de Janeiro, RJ, Brazil 

Strategies for vertebrate head patterning involving wnt/β-catenin signaling 

Ricardo Guelerman P Ramos 

Medical School - Ribeirão Preto,University of São Paulo, SP, Brazil 

The IRM Family of Cell Adhesion Proteins in Flies and Chicken 

12h30 –13h30 Carl Zeis Technical Conference - Room 1 

TC1.1  Emerging Microscopy 3D Techniques 

13h30-14h30Exhibition Hall 

Poster Session #1 

14h30 – 15h30 Conference - Room1 

C1.2 Giulio Gabbiani 

Department of Pathologyand Immunology, Medical Faculty, 

University of Geneva, Switzerland 

Actin cytoskeleton, wound healing and the myofibroblast 

Chairpersons: Alexis Desmoulière and Ian Darby 
 

15h30 – 16h00 Coffee break 
 

16h00 – 17h30 Symposium - Room 1 

S1.3 Myofibroblast during Tissue Repair 

Chairperson: Luis Cristovão Porto 

Institute of Biology, State University of Rio de Janeiro, RJ, Brazil 
 

Speakers 
 

Alexis Desmoulière 

Department of Physiology, Faculty of Pharmacy 

University of Limoges, France  

The myofibroblast: a mechanically active cell in normal and pathological situations  
 

Ian Darby  

Health Innovations Research Institute, School of Medical Sciences, RMIT University, Bundoora, 

Australia 

Fibroblasts, tumor stroma and hypoxia 
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Andrea Monte Alto Costa 

Institute of Biology, State University of Rio de Janeiro, RJ, Brazil 

Beta adrenergic receptors, stress and fibroblasts 

 

17h30 Room 1 

SBBC Assembly 

Room 2 

 
 

9h00 – 10h30 Symposium - Room2 

S1.4 Biology of the Enteric Nervous  System 

Chairperson: Vivaldo Moura Neto 
 

Speakers 
 

Gerly Anne Brito 

Medical School, Federal University of Ceará, CE, Brazil 

Role of enteric glia on intestinal inflammatory diseases  
 

Heitor de Souza 

Medical School, Federal University of Rio de Janeiro, RJ, Brazil 

Neuroimmune interactions in intestinal diseases 
 

Patrícia Castellucci 

Institute of Biomedical Sciences, University of São Paulo, SP, Brazil  

Expression of the P2X receptors in enteric neurons and glial cells 
 

10h30 – 11h00 Coffee break 
 

11h00 – 12h30 Symposium - Room 2 

S1.5 Biology of the Neuroinflammation 

Chairperson: Silvana Allodi 
 

Speakers 
 

Diego Gomez-Nicola 

Centre for Biological Sciences, University of Southampton, United Kingdom 

Understanding microglial proliferation in chronic neurodegenerative diseases 
 

Cristovam Picanço Diniz 

Federal University of Pará, PA, Brazil 

Influences of aging and environment on viral encephalitis outcomes: behavioral and microglial 

changes in murine model 
 

Rosália Mendez-Otero 

Institute of Biophysics Carlos Chagas Fo, Federal University of Rio de Janeiro, RJ, Brazil 



 

SBBC 2014 Meeting 

17 

Cell therapies modulate microglia responses in an animal model of ischemic stroke 
 

12h30 – 13h30 Olympus Technical Conference - Room 2 

TC1.2  TBA 
 

13h30-14h30 Exhibition Hall 

Poster Session #1 
 

14h30 – 15h30 Conference - Room2 
C1.3 Rossana C Mello  

Department of Biology, Federal University of Juiz de Fora, MG, Brazil 

Selective secretion of immune mediators 
 

15h30 – 16h00 Coffee break 
 

16h00 – 17h30 Symposium - Room 2 

S1.6 Synapse: Structure and Function  

Chairperson: Flávia Carvalho Alcântara Gomes 
 

Speakers 
 

Hisashi Umemori 

F.M. Kirby Neurobiology Center, Boston Children's Hospital, Harvard Medical School, USA 

Wiring the functional brain 
 

Nibaldo C. Inestrosa 

Department of Cell and Molecular Biology, Faculty of Biological Sciences, Pontifical Catholic 

University of Chile, Santiago, Chile 

Wnt signaling its role in pre- and post-synaptic organization 
  

Flávia Carvalho A Gomes 

Institute of Biomedical Sciences, Federal University of Rio de Janeiro, RJ, Brazil 

Astrocytes control inhibitory synapse formation through TGF-β1/CaMK II signaling pathway 

17h30 Room 1 

SBBC Assembly 

Room 3 

 
 

8h00 – 9h30 Invited Young Investigator Session - Room 3 

 Chairpersons: Valéria Valente and Nadja C. de Souza Pinto 
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Speakers:  
 

Micheli Mainardi Pillat  

Departamento de Bioquímica, Instituto de Química, Universidade de São Paulo, SP, Brasil 

Mechanisms of bradykinin in neural differentiation 
 

Paula Chaves da Silva  

Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brasil 

Subacute neurodegeneration induces a specific innate immune response in crustacean  central 

nervous system 
 

Juliana Coelho Aguiar 

Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brasil 

Enteric glia, functional identity 
 

André Luiz de Souza Cruz (Abstract/Poster no. C4) 

Brazilian National Institute of Cancer, Rio de Janeiro, Brazil 

Lipid bodies regulation in cell cycle progression and cellular transformation 
 

9h30 – 10h30 Symposium - Room 3 

S1.7 Tumor Microenvironment and Vascular Function Control  

Chairperson: Roger Chammas 
 

Speakers 
  

Robert Gillies 

Moffitt Cancer Research Center, USA 

Targeting tumor hypoxia 
 

Ricardo J. Giordano 

Department of Biochemistry, Chemistry Institute, University of São Paulo, SP, Brazil 

Towards the development of a new generation of tyrosine kinase inhibitors for angiogenesis 

therapy 
 

10h30 – 11h00 Coffee break 
 

11h00 – 12h30 Symposium - Room 3 

S1.8 Cell Interactions and Cancer  

Chairperson:  José Andrés Morgado-Díaz 
 

Speakers 
 

Andrei I. Ivanov 

Department of Human and Molecular Genetics, Commonwealth University, USA  

The actomyosin cytoskeleton: a master regulator of epithelial junctions and EMT 
 

Maria Aparecida Azevedo Koike Folgueira 

Faculty of Medicine, University of São Paulo, SP, Brazil 
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Gene expression in stromal cells of luminal A and Luminal B breast cancer  
 

José Andrés Morgado-Díaz 

Brazilian National Cancer Institute, RJ, Brazil 

Cell-Cell Interactions: Role of the claudin proteins during the epithelial cancer progression 

 

12h30 – 13h30 Greiner Technical Conference - Room 3 

TC1.3  Not just plastic – choosing the right surface to improve transfection and stem cell assays 

 Dr Thomas Schreiber 

13h30-14h30 Exhibition Hall 

Poster Session #1 

14h30 – 15h30 Conference -Room 3 

C1.4 Robert Gillies 

Moffitt Cancer Research Center, USA 

Evolutionary dynamics of cancer and why targeted therapies don’t work  

Chairperson: Roger Chammas 
 

15h30 – 16h00 Coffee break 
 

16h00 – 17h30 Symposium - Room 3 

S1.9 Mechanisms underlying cancer progression 

Chairperson:  Ricardo Giordano 
 

Speakers 
 

Danielly Cristiny Ferraz da Costa 

Universidade Federal do Rio de Janeiro, RJ, Brasil 

Expanding the prion concept to cancer biology: dominant-negative effect of aggregates of mutant 

p53 tumour suppressor  
 

Valéria Valente 

Faculdade de Ciências Farmacêuticas, Araraquara, SP, Brasil 

DNA repair genes: roles in genomic stability of tumor cells and cancer progression 
 

Carmen Lúcia Salla Pontes 

Faculdade de Medicina de Ribeirão Preto, Universidade de São Paulo, SP, Brasil 

Vesicle trafficking in cancer cell invasion: the role of myosin-Va 

17h30 

SBBC Assembly 
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Room 4 

 
 

8h00 – 9h30 Selected posters oral presentations - PhD students - Room 4 

Chairpersons: Patricia Coltri and Sebastão Taboga 
 

Speakers:  
 

Edmarcia Elisa de Souza (Abstract/Poster no. A2) 
Nek7-interactor RGS2 is required for mitotic spindle organization and orientation 

Programa de Pós-graduação em Biologia Funcional e Molecular, Instituto de Biologia, 

Universidade Estadual de Campinas, Campinas, SP, Brasil 
 

Marcelo Sartori Grunwald (Abstract/Poster no.B23) 

The oxidation of HSP70 is associated with functional impairment and lack of stimulatory capacity 

Departamento de Bioquímica, Instituto de Ciências Básicas da Saúde, Universidade Federal do Rio 

Grande do Sul, Porto Alegre, RS, Brasil 
 

Fernanda Maria Policarpo Tonelli (Abstract/Poster no. Q1) 

Mesenchymal stem cells’ proliferation and death: CaSR’s role  

Department of Biochemistry and Immunology, Federal University of Minas Gerais, Belo 

Horizonte, Minas Gerais, Brazil 
 

Vanessa Aline Bernusso (Abstract/Poster no. U62) 

The RhoGAP protein ARHGAP21 may be implicated in megakaryocyte differentiation 

Hematology and Hemotherapy Center, University of Campinas/Hemocentro-Unicamp, Instituto 

Nacional de Ciência e Tecnologia do Sangue, Campinas, SP, Brazil 
 

Juliana Guimarães Zulian (Abstract/Poster no.G5) 

Differentiation of gastric secretory cells: effects of early weaning and corticosterone 

Department of Cell and Developmental Biology, Institute of Biomedical Sciences, University of 

São Paulo, Brazil 
 

9h30 – 10h30 Conference -Room 4 

C1.5 Gustavo Batista Menezes  

Institute of Biological Sciences, Federal University of Minas Gerais, MG, Brazil 

Revealing novel features of cell death and immune responses by in vivo imaging 

Chairperson: Vanessa de Freitas 
 

10h30 – 11h00 Coffee break  

11h00 – 12h00 Conference -Room 4 

C1.6 Yoshifumi Itoh 

University of Oxford, United Kingdom 

Spatiotemporal regulation of MT1-MMP determines cellular invasion 

Chairperson: Ruy Jaeger 
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12h00 – 12h30 Meet-the-Professor - Room 4 

This is an informal and friendly forum where leaders in the field and attendees may 

exchange scientific and technical experiences and, establish new collaborations. It is also a 

unique opportunity for young investigators and junior scientists to ask about career 

development and new opportunities. 

13h30-14h30 Exhibition Hall 

Poster Session #1 

14h30 – 15h30 Conference -Room 4 

C1.7 Jason Mills 

 How cells grow and shrink during differentiation, dedifferentiation, and cancer 
Division of Gastroenterology, Dept Medicine 

Washington University School of Medicine, St Louis, Missouri, USA 

 Chairperson: Patricia Gama 
 

15h30 – 16h00 Coffee break 
 

16h00 – 17h30 Symposium - Room 4 

S1.10 Cell Cycle Regulation 

Chairperson: Jörg Kobarg 
 

Speakers 
 

Joan A. Roig 

Institute for Research in Biomedicine, Barcelona, Spain 

The NIMA-family kinases Nek9, Nek6 and Nek7 as key mitotic regulators 
 

Glaucia MM Santelli 

Institute of Biomedical Science, University of Sao Paulo, SP, Brazil  

Physical and chemical agents leading to centrosome abnormalities modulate chromosome 

instability and aneuploidy 
 

Jörg Kobarg 

National Laboratory of Biosciences, National Center for Energy and Material Research, Brazil 

The role of members of the human Nek family kinases in the regulation of the cell cycle and the 

DNA damage response 

 

17h30  

SBBC Assembly 
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Program – Friday 5th September 2014 
 
Room 1 

 
 

8h00 – 9h00 Conference – Room1 

C2.1 Tércio Augusto Penteado Barbosa 

State University of Campinas, SP, Brazil 

Historicity and actuality of the study and teaching of cell biology 

Chairperson: MarimeliaPorcionatto 
 

9h00 – 10h00 Symposium - Room 1 

S2.1 Molecular Biology of the Cell 

Chairperson: Edna Kimura 
 

Speakers 
 

Alexandre H Kihara 

Center of Mathematics, Computation and Cognition, Federal University of ABC, SP, Brazil 

New perspectives on cell communication: emerging roles for miRNAs 
 

Diego Bonatto 

Biotechnology Center, Federal University of Rio Grande do Sul, RS, Brazil 

The role of sphingolipids and oxidative stress in cardiogenesis as observed by systems biology 

analysis 
 

10h00 –10h30  Meet-the-Professor - Room 1 

 This is an informal and friendly forum where leaders in the field and attendees may 

exchange scientific and technical experiences and, establish new collaborations. It is also a 

unique opportunity for young investigators and junior scientists to ask about career 

development and new opportunities. 
 

10h30 – 11h00 Coffee break 
 

11h00 – 12h30 Symposium - Room 1 

S2.2  Translational Cell Biology. Does it exist? 

 Chairperson: Nestor Schor 

mailto:tercioaugusto@gmail.com
http://www.ncbi.nlm.nih.gov/pubmed?term=Kihara%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=23933240
http://www.ncbi.nlm.nih.gov/pubmed?term=Bonatto%20D%5BAuthor%5D&cauthor=true&cauthor_uid=24056910
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This forum intends to explore some of the Cell Biology areas that potentially 

impact on clinical knowledge and how these areas might impact the way we work 

on cell biology topics in medical research. Each speaker is limited to 15 minutes 

(no more than 15 minutes) with some additional time for questions at the end of 

the forum.  
 

Speakers 
 

Hugo Aguirre Armelin 

Instituto de Quimica, Universidade de São Paulo; InstitutoButantan, São Paulo, SP, Brasil 
 

Edna Kimura 

Institute of Biomedical Sciences, University of São Paulo, SP, Brazil 
 

Dario Zamboni 

Medical Schoolof RibeirãoPreto, University of São Paulo, SP, Brazil 
 

Nestor Schor 

Federal University of São Paulo, SP, Brazil 
 

12h30 – 13h30 Leica Technical Conference - Room 1 

TC2.1  Leica TCS SP8 STED 3X: New Dimensions in Super-Resolution Microscopy  

Piero Bagnaresi 

13h30-14h30 Exhibition Hall 

Poster Session #2 

14h30 – 15h30 Conference -Room 1 

C2.2 Jon Lane 

School of Biochemistry, University of Bristol, United Kingdom 

Molecular regulation of autophagy 

Chairperson: Hernandes F Carvalho 
 

15h30 – 16h00 Coffee break 
 

16h00 – 17h30 Symposium - Room 1 

S2.3 Inflammation and the inflammasome 

Chairperson: Mauro Teixeira 
 

Speakers 
 

Alessandra Pontillo 

Department of Immunology, Institute of Biomedical Sciences, University of São Paulo, SP, Brazil 

Inflammasome: much more than Mendelian diseases 
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Dario S. Zamboni 

Medical Schoolof RibeirãoPreto, University of São Paulo, SP, Brazil 

The inflammasome in recognition and responses to intracellular pathogens 
 

Mauro Teixeira 

Institute of Biological Sciences, Federal University of Minas Gerais, MG, Brazil 

Pharmacological strategies to resolve acute inflammation 
 

Room 2

 
 

8h00– 9h00 Conference -Room2 

C2.3 Marcelo Ehrlich 

Life Sciences, Cell Research and Immunology Department, Tel Aviv University, Israel 

Transport and signaling of transforming growth factor-β receptors: regulation by 

molecular motifs, cellular factors and the cell cycle 

 Chairperson: Andrea Monte Alto Costa 
 

9h00– 10h30 Symposium - Room 2 

S2.4 Oxidative and Reticulum Stress  

Chairperson: Fernanda Ortis 
 

Speakers 
 

Maristela Martins de Camargo 
Institute of Biomedical Sciences, University of São Paulo, SP, Brazil 

Unfolded protein response and hypogammaglobulinemia in humans 
 

Francisco Rafael M Laurindo 

Medical School, University of São Paulo, SP, Brazil  

Protein disulfideisomerase in redox cell signaling and homeostasis 
 

Elizabeth Pacheco Batista Fontes 

Department of Biochemistry and Molecular Biology, Federal University of Viçosa, MG, Brazil 

Integration of endoplasmic reticulum stress and osmotic stress into a cell death signal 
 

10h30 – 11h00 Coffee break 
 

11h00 – 12h30 Symposium - Room 2 

S2.5 Genomic and Mitochondrial DNA Damage Signaling and Repair in Health and Disease 

Chairperson: Rodrigo Alves Portela Martins 
 

Speakers 
 

Pierre-Olivier Frappart 

German Cancer Research Center, Germany 

NBS1 functions in the development and ageing of the central nervous system and the skin 
 

http://www.tau.ac.il/lifesci/departments/cell_r/
http://www.tau.ac.il/
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Nadja C. de Souza Pinto 

Institute of Chemistry, University of São Paulo, SP, Brazil  

Interplay between different DNA repair pathways for maintaining mitochondrial DNA stability  
  

Rodrigo Alves Portela Martins 

Institute of BiomedicalSciences, Federal University of Rio de Janeiro, RJ, Brazil 

Smc1a Regulates Cell Survival during Eye Development 
 

12h30– 13h30 Nikon Technical Conference - Room 2 

TC2.2  Robert Goldman 

 Human laminopathies and super-resolution microscopy provide new insights into 

 nuclear architecture and chromatin organization 
 

 Gustavo Meneses 

 Imaging cells in a native habitat: applications of confocal intravital microscopy 

13h30-14h30 Exhibition Hall 

Poster Session #2 

14h30 – 15h30 Conference - Room2 

C2.4  Anibal Eugenio Vercesi 

Faculty of Medical Sciences, State University of Campinas, SP, Brazil 

Ca2+ signalling to cell death mediated by mitochondrial redox imbalance 

Chairperson: MarinilceFagundes dos Santos 
 

15h30 – 16h00 Coffee break 
 

16h00 – 17h30 Symposium - Room2 

S2.6 Cell Biology of Pathogens  

Chairperson: Celia R. S. Garcia 
 

Speakers 
 

Helmut Plattner 

Department of Biology, University of Konstanz, Germany 

Calcium signaling in the non-parasitic protozoan, Paramecium.Lessons for parasites? 
 

Andrew P. Thomas 

New Jersey Medical School, USA 

Calcium signaling and the regulation of hepatic metabolism 
 

Celia R. S. Garcia 

Institute of Biosciences, University of São Paulo, SP, Brazil  

Calcium signaling in Malaria parasites 
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Room3

 
 

8h00 – 9h00 Conference -Room3 

C2.5 Marie Claude Hofmann 

Department of Endocrine Neoplasia and Hormonal Disorders, University of Texas MD 

Anderson Cancer Center, Texas, USA 

Mechanisms controlling the male germ line stem cell niche 

Chairperson: Luis Renato França 
 

9h00– 10h00 Symposium - Room 3 

S2.7 Stemness 

Chairperson: Maria Isabel Doria Rossi  
 

Speakers 
 

Alejandro Correa Dominguez 

Institute Carlos Chagas, Fiocruz, Curitiba, PR, Brazil 

Post transcriptional regulation and RNA granules in human adult stem cells: identity, proliferation 

and differentiation 
 

Maria Isabel Doria Rossi 

Federal University of Rio de Janeiro, RJ, Brazil 

Osteogenic differentiation of bone marrow mesenchymal stromal cells: The role of cadherin 

cleavage and beta-catenin signaling 
 
 

10h30 – 11h00 Coffee break 
 

11h00 – 12h30 Symposium – Room 3 

S2.8 Epigenetics 

Chairperson: Miriam Galvonas Jasiulionis 
 

Speakers 
 

Houtan Noushmehr 

Medical School of Ribeirão Preto, University of São Paulo, SP, Brazil 

Epigenomics landscape in neuro related cancers 
 

Marcus Vinicius Matos Gomes 

Center of Biological and Health Sciences, Northern University of Paraná, PR, Brazil 

Epigenetic vulnerability and the environmental influence on health 
 

Miriam Galvonas Jasiulionis 

Department of Pharmacology, Federal University of São Paulo, SP, Brazil 

The role of miR138/2 in melanoma aggressiveness. Do we really knowhow miRs are processed? 
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12h30 – 13h30 BD Technical Conference - Room 3 

TC2.3 5 Motivos para adotar a Citometria de Fluxo 

Assessoria Científica BD 

13h30-14h30 Exhibition Hall 

Poster Session #2 

14h30– 15h30 Conference - Room 3 

C2.6 Roger Chammas 

Faculdade de Medicina da Universidade de São Paulo, SP, Brasil 

 Revisiting the cellular and molecular basis of melanoma chemoresistance: opportunities to 

innovative combination therapy 

Chairperson: Silvana Allodi 

 

15h30 – 16h00 Coffee break 

 

16h00 –17h00 Conference- Room 3 

C2.7 Wilson Savino 
Laboratory on Thymus Research, Oswaldo Cruz Foundation, Rio de Janeiro, RJ, Brazil 

Small interference ITGA6 gene targeting differentially regulates the expression of multiple 

genes related to cell migration and immunological synapse in the human thymic 

epithelium  

Chairperson:  Hernandes Carvalho 

 

Room 4

 
 

10h30 – 11h00 Coffee break 

 

11h00 – 12h30 Selected posters oral presentations – Undergraduate/MSci Students - Room 4 

 Chairpersons: Fábio Dupart Nascimento and Ivarne Luis dos Santos Tersariol 
 

Undergraduate Speakers:  
 

Luciana Bueno de Paiva (Abstract/Poster no. A48) 

Study of ARHGAP21 protein in autophagy induced by glucose deprivation in prostate cancer cells 

Hematology and Hemotherapy Center-University of Campinas, SP, Brazil 
 

Marcella Tavares Ferreira (Abstract/Poster no. J16) 

Tumor Microenvironment: effect of melanoma-derived extracellular matrix in the modulation of 

the fibroblast activation 

Department of Cell Biology, State University of Rio de Janeiro,Rio de Janeiro, Brazil 
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Henrique Chapola (Abstract/Poster no. S11) 

The influence of oxygen in pluripotency maintenance of human embryonic stem cell through 

system biology tools 

Biotechnology Center, Departament of Molecular Biology and Biotechnology, Federal University 

of Rio Grande do Sul, RS,Brazil 
 

MSci Speakers: 
 

Flaviana Alves dos Santos (Abstract/Poster no. C8) 

New thiazacridine compounds inhibit cell proliferation and modulate the expression of anti-

inflammatory and endoplasmic reticulum stress genes in acute promyelocytic leucemia cells 

Laboratório de Imunomodulação e Novas Abordagens Terapêuticas da Universidade Federal de 

Pernambuco, Recife, Brasil 
 

Gilian Fernando Bourckhardt (Abstract/Poster no.U2) 

Hyperhomocysteinemia induces impairments on expression of cell-cycle proteins and Pax9 and 

Sox9 gene products during limb development 

Universidade Federal de Santa Catarina, Santa Catarina, Brasil 
 

Magna Magalhães (Abstract/Poster no. Q5) 

Characterization of diferent forms of maspin during the murine mammary gland development 

Department of Cell and Development Biology, Institute of Biomedical Sciences, University of São 

Paulo, SP, Brazil 

13h30-14h30 Exhibition Hall 

Poster Session #2 

14h30–15h30 Conference – Room 4 

C2.8 Silvana Allodi 

 Instituto de Biofísica, Universidade Federal do Rio de Janeiro, RJ, Brasil 

 Prerelease of the book: Neuro-Histologia: Uma Abordagem Celular e Sistêmica  
 

15h30 – 16h00 Coffee break 

 

16h00 –17h00 Conference - Room 4 

C2.9 Luis Antonio Violin Pereira 

 Departamento de Bioquímica e Biologia Tecidual, Instituto de Biologia - UNICAMP 

 Prerelease of the e-book: Embriologia Humana Integrada: Animações e Casos Clínicos 

 The audience will receive a Courtesy Code for a temporary free access to the e-book via internet. 
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Program – Saturday 6thSeptember 2014 
 

Rooms 1-2
 

  

8h00 – 9h00 Conference – Rooms 1-2 

C3.1 Alan Hall 

Memorial Sloan Kettering Cancer Center, Sloan Kettering Institute, NY, USA 

RhoGTPases: Regulators of actin dynamics in space and time 

Chairperson: Fabio Luis Forti 
 

9h00 – 10h30 Symposium - Rooms 1-2 

S3.1 Small GTPases and their Biochemical and Biological Implications 

Chairperson: Hugo Aguirre Armelin 
 

Speakers 
 

Anne Ridley 

Randall Division of Cell and Molecular Biophysics, King's College London, United Kingdom 

Rho GTPase signalling in leukocyte and cancer cell transendothelial migration 
 

Marinilce Fagundes dos Santos 

Institute of Biomedical Sciences, University of São Paulo, SP, Brazil  

Rho GTPases in tissue healing and regeneration 
 

Fabio LuisForti 

Institute of Chemistry, University of São Paulo, SP, Brazil  

RhoA & DNA damage repair: promising insights 
 

10h30 – 11h00 Coffee break 

 

Rooms 3-4

 
 

8h00– 9h00 Conference -Rooms 3-4 

C3.2 Corinne Albigès-Rizo 

Institut Albert Bonniot, Grenoble, France 

Dynamics of adhesion sites and tissue integrity 
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Chairperson: Vanessa Freitas 

 

9h00 – 10h30 Symposium - Rooms 3-4 

S3.2 Tools for quantifying developmental dynamics 

 Chairperson: Helena Marcolla Araújo  
 

Speakers 
 

Stanislav Y. Shvartsman 

Lewis-Sigler Institute forIntegrative Genomics, Princeton University, NJ, USA 

From signals to shapes in tissue morphogenesis 
 

Helena Marcolla Araújo 

Instituto de CiênciasBiomédicas, Universidade Federal do Rio de Janeiro, RJ, Brasil 

An NfkappaB tollbox for embryogenesis and immunity  
 

Francisco J.P. Lopes 

Núcleo Multidiscipinar em Pesquisa, Campus Xerém, Universidade Federal do Rio de Janeiro, RJ, 

Brasil 

The origin of sharp borders during embryonic development 
 

10h30 – 11h00 Coffee break 

 

Rooms 3-4

 
 

Closing Ceremony and Awards 
11h00 – 11h45 Closing Keynote Conference - Rooms 3-4 

Mina Bissell 

Distinguished Scientist 

Life Sciences Division 

Lawrence Berkeley National Laboratory, California, USA 

 Why don't we get more cancer? The crucial role of microenvironment in gene  

 expression, breast cancer, and tissue architecture 

Chairperson: Hernandes F Carvalho 
 

11h45  Awards and closing remarks - Rooms 3-4,  

SBBC Poster and Young Investigator Oral Presentation Awards 

Closing Remarks 
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Conferences and Symposia 
Abstracts 

Opening Keynote Conference 

Regina P. Markus 
Laboratory of Chronopharmacology, Institute Bioscience – University of São Paulo, São Paulo, SP, Brazil. 

Circadian variation of the microRNA control of progenitor cells derived from tissue explants  
 
Daily variation of physiological functions is a complex and strictly regulated process that aims preparing organisms to 
cyclic and predictable events. The lost of rhythmicity can be the cause or the result of pathological states. Rhythms 
are driven by a central clock – the suprachiasmatic nuclei (SCN), that has its clock genes and neural output regulated 
by light, and by melatonin, the hormone released during the dark phase of the day by the pineal gland, which is 
under SCN control. Our group disclosed the existence of the Immune-Pineal Axis, which coordinates the participation 
of the pineal gland in defense responses. We showed that an acute inflammatory response leads to a suppression of 
melatonin synthesis by the pineal gland, increase in the expression of adhesion molecules by endothelial cells and 
the facilitation of the migration of leukocytes from the circulation (Markus et al. Neuroimmunomodulation 14, 2007; 
Advances in Neuroimmune Biology 1, 2011). In normal conditions not only the endothelial layer is more quiescent at 
nighttime than at daytime, but also explants from tissues that present characteristics of endothelial cells (PECAM 
expression) are more quiescent at nighttime. Maintaining these cells in culture for 20 days or more favored the 
detection of progenitor cells (high expression of CD133, low expression of von Willebrand factor (vWF) and no 
expression of CD34 and CD31), and the most interesting result was that explants obtained from rats euthanasiated at 
nighttime showed a lower expression of CD133 when compared to daytime. This difference in phenotype dependent 
of the hour of the day that the cells were obtained could be explained by two different microRNA signatures as from 
the 441 mature microRNA the two more expressed during daytime are involved in cell differentiation and 
development, while those expressed at nighttime are involved in inflammatory responses and cell stemness. 
Therefore, epigenomic variations are strictly related to daily rhythm imposed by melatonin and the biological clock 
output in physiologic events, and also might be involved in i pathophsyological processes. In addition, melatonin, at 
concentrations compatible to its hormonal functions may contribute to progenitor cell biology and may be an 
interesting tool in the cell therapy field. Financial support FAPESP (2013/13691-1), CNPq (480097/2013-5, 
304637/2013-0 ), CAPES.  

Closing Keynote Conference 

Mina Bissell 
Distinguished Scientist, Life Sciences Division. Lawrence Berkeley National Laboratory, California, USA 
 
Why don't we get more cancer? The crucial role of microenvironment in gene expression, breast cancer, and tissue 
architecture. 
 

Conferences 
 

C1.1.Evelyne Bloch-Gallego, Stéphanie Backer, Nathalie Chaverot, Aurélie Couesnon, Charlotte 
Chaimowicz, Véronique Bernard, Franck Perez and Jordi Molgo 
Institute Cochin, Paris, France 

Role of RhoGTPases and microtubule associated proteins in neuronal migration and axon guidance 

 

During embryonic development, young postmititic neurons migrate for long distances from their birthplace to their 
final position in the central nervous system. Their growth cones act as sensors that integrate guidance cues conveyed 
to both actin and microtubule (MT) cytoskeletons, to ensure proper pathfinding and positioning of axon and cell 
bodies. We have chosen two types of neurons as models - precerebellar and motor neurons that are involved 
respectively in motor learning and movement - to characterize cellular mechanisms of oriented migration. We 
investigate the role of diffusible guidance cues, with a special interest for Netrin-1, its receptors and signaling 
pathways that are responsible for their specific answers. Diffusible factors generate gradients in the developing 
organisms, and we analyze the intracellular mechanisms that ensure oriented neuronal behaviour of cell bodies and 
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axons. RhoGTPases are factors of interest to mediate the conversion of extracellular cues to modifications of the 
cytoskeleton. We have characterized small GTPases that regulate axon outgrowth orientation and nuclear 
translocation. We further analyze the role of Trio-GEF, that regulates Rac1 and Rho GTPases activities and we 
characterize their partners, acting either downstream RhoGTPases, or regulating their activity and actin 
cytoskeleton. We also study the role of microtubules in these processes. Recently, we have reported that CLIP3, a 
microtubule associated protein, that unlike other members of the CLIP family (Cytoplasmic Linker Protein), is 
specifically expressed in the developing nervous system. Through the generation and analysis of Clip3KO/KO mouse 
model, we have shown that CLIP3 is involved in the stabilization of motor axons at the neuromuscular junction 
during mouse late embryogenesis and its role is crucial for mouse perinatal development. We aim at characterizing 
its intracellular partners and function.  
 

C1.2. Giulio Gabbiani 

Department of Pathology and Immunology, Medical Faculty, University of Geneva, Switzerland 

Actin cytoskeleton, wound healing and the myofibroblast 

Actin, a major component of every cell, is expressed in six isoforms: three specific of muscle tissues and two present 
in all cells. α-Smooth muscle actin (α-SMA), the isoform typical of vascular smooth muscle cells, is expressed de novo 
in myofibroblasts, a specialized cell instrumental during wound healing and in particular essential for wound 
contraction. In these cells α-SMA is localized in stress fibers. The myofibroblast disappears from the wound 
granulation tissue when the wound becomes a scar, but persists in hypertrophic scars; moreover it characterizes 
fibrotic situations such as pulmonary and kidney fibrosis, liver cirrhosis and scleroderma; the myofibroblast is also 
present the stroma reaction to epithelial tumors. Myofibroblast differentiation from local fibroblasts depends on the 
production of TGF-β1 by inflammatory cells and by myofibroblasts themselves. Myofibroblasts can also derive from 
epithelial cells through the phenomenon of epithelial-mesenchimal transition or from circulating bone marrow 
derived cells, called fibrocytes.  α-SMA is recognized by a specific antibody, whose epitope has been identified as the 
N-terminal sequence Ac-EEED. This sequence is capable to inhibit α-SMA incorporation in stress fibers when 
microinjected into myofibroblasts and, when coupled to a cell penetrating peptide, inhibits cell contraction and 
collagen synthesis by myofibroblasts. Thus, the peptide Ac-EEED may represent a promising tool for a therapeutic 
strategy against fibrotic diseases that up to now do not have pharmacological antagonists. 

C1.3. Rossana C. N. Melo 

Laboratory of Cellular Biology, Department of Biology, Federal University of Juiz de Fora, UFJF, Juiz de Fora, MG, 
Brazil, e-mail: rossana.melo@ufjf.edu.br 

 
Selective secretion of immune mediators 
 
The classical picture of the cell secretory pathway includes protein synthesis within the endoplasmic reticulum, 
transport of cargo through the Golgi and then to the plasma membrane, all carried by transport vesicles. In cells 
from the human immune system, additional secretory vesicle traffic is active. By using eosinophils as a model and 
different approaches such as immunonanogold electron microscopy and electron tomography, we have identified a 
secretory pathway within these cells characterized by vesicular transport of materials from the cytoplasmic secretory 
granules to the cell surface (piecemeal degranulation-PMD). In contrast to classic or compound exocytosis, whereby 
entire granule contents are extruded en bloc, PMD enables differential mobilization and selective secretion of 
granule-derived cytokines and other proteins in response to varied stimuli without spending whole granules, thereby 
maintaining intracellular granules competent for subsequent rounds of degranulation. This secretory process is now 
recognized as a central secretion mode during inflammatory responses. Some proteins, such as major basic protein-
1, are transported in the fluid phase of vesicles whereas others, as recognized for the cytokine interleukin-4, are 
transported bound to their cognate membrane-inserted receptor. We identified two morphologically distinct vesicles 
as transporters of immune mediators: small, classical spherical vesicles and vesiculotubular carriers, which seem 
particularly relevant for rapid delivery of preformed proteins from secretory granules. Mechanisms governing the 
selective secretion from eosinophils underlie their functions as effector and immunoregulatory cells, are attractive 
therapeutic targets and may well be more broadly applicable to other immune cells.Supported by FAPEMIG, CNPq 
(Brazil) and NIH (USA). 
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C1.4. Robert J. Gillies 
Chair, Department of Cancer Imaging and Metabolism.H.Lee Moffitt Cancer Center and Research Institute Tampa, 
FLORIDA, USA 33612.Robert.Gillies@Moffitt.org 
 
Evolutionary Dynamics of Cancer and Why Targeted Therapies don’t Work 
 
Malignant cancers, whether inherited or sporadic, can be characterized by genetic instability within highly selective local 
microenvironments.  This combination promotes somatic evolution and the emergences of clades of cells in spatially explicit 
micro-habitats.  Malignancy can be defined by these habitats, which increase the probability that cancers will develop therapy 
resistant phenotypes. The concept of somatic evolution in cancers is not new, being articulated by Nowell in 1976 

1
 .  However, it 

has been gaining wider acceptance
2-5

, likely based on two related observations.  First, malignant cancers have a high degree of 
mutational heterogeneity that can be traced to common ancestors

6,7
.  Indeed, histological nuclear heterogeneity across cancers 

has been known for years
8
and is a strong predictor of poor prognosis

9
. Second, therapies that are exquisitely targeted to driver 

oncogene mutations usually result in survival benefits that are measured in months, not years
10

.  For most advanced cancers and 
most patients, response to therapy is fleeting, owing to the inevitable evolution and proliferation of resistant populations

11
. The 

origins of cancer heterogeneity occur early during carcinogenesis.  All carcinomas develop within ducts, which are avascular 
environments.  Consequently, the peri-luminal aspects of developing cancers are poorly perfused.  These perfusion deficits lead 
directly to a physical microenvironment that is pooly oxygenated, substrate-limited, and acidic.  This niche is genotoxic and highly 
selective for cancer cells that are hyperglycolytic, resistant to apoptosis, chronically autophagic and resistant to acidosis.   Once 
cancers locally invade, they recapitulate the acidic-hypoxic-limited environment and have an evolutionary selective advantage 
over the stromal cells into which they invade.   This results in the generation of distinct “clades” of tumor cells in spatially explicit 
micro-habitats.  From a practical standpoint, malignancy can be defined by these habitats, which increase the probability that 
cancers will develop therapy-resistant phenotypes.A goal of our work is to develop approaches to image tumor pH and pO2, and 
to determine the effects of these altered environments on the evolutionary dynamics of cancer.  
 
References 
1 Nowell, P. C. The clonal evolution of tumor cell populations. Science (New York, N.Y194, 23-28 (1976). 
2 Jones, S. et al. Comparative lesion sequencing provides insights into tumor evolution. Proceedings of the National Academy of Sciences of the United States of America105, 4283-

4288 (2008). 
3 Gerlinger, M. & Swanton, C. How Darwinian models inform therapeutic failure initiated by clonal heterogeneity in cancer medicine. British journal of cancer103, 1139-1143 (2010). 
4 Greaves, M. & Maley, C. C. Clonal evolution in cancer. Nature481, 306-313 (2012). 
5 Gatenby, R. A., Gillies, R. J. & Brown, J. S. Of cancer and cave fish. Nature reviews11, 237-238 (2011). 
6 Yachida, S. et al. Distant metastasis occurs late during the genetic evolution of pancreatic cancer. Nature467, 1114-1117 (2010). 
7 Gerlinger, M. et al. Intratumor heterogeneity and branched evolution revealed by multiregion sequencing. The New England journal of medicine366, 883-892 (2012). 
8 Winge, O. Zytologische untersuchungen uber die natur maligner tumoren. II. Teerkarzinome bei mausen.Z. Zellforsch. Mikrosk. Anat.10, 683-735 (1930). 
9 Allred, D. C. et al. Ductal carcinoma in situ and the emergence of diversity during breast cancer evolution. Clin Cancer Res14, 370-378 (2008). 
10 Marty, M. et al. Randomized phase II trial of the efficacy and safety of trastuzumab combined with docetaxel in patients with human epidermal growth factor receptor 2-positive 

metastatic breast cancer administered as first-line treatment: the M77001 study group. J Clin Oncol23, 4265-4274 (2005). 
11 Engelman, J. A. & Settleman, J. Acquired resistance to tyrosine kinase inhibitors during cancer therapy. Current opinion in genetics & development18, 73-79 (2008). 
12 Aktipis, C. A., Kwan, V. S., Johnson, K. A., Neuberg, S. L. & Maley, C. C. Overlooking evolution: a systematic analysis of cancer relapse and therapeutic resistance research. PloS one6, 

e26100 (2011). 
 

 
C1.6. Yoshifumi Itoh 
University of Oxford, United Kingdom 

 

Spatiotemporal regulation of MT1-MMP determines cellular invasion 

 
C1.7. Jason Mills 

Division of Gastroenterology, Dept Medicine. Washington University School of Medicine, St Louis, Missouri, USA 

 

How cells use lysosomes/autophagy to remodel themselves during reprogramming/dedifferentiation 

This talk will describe our multi-pronged approach to understand the cellular and molecular details of how secretory 
cells dedifferentiate en route to becoming progenitor cells to repair tissue and/or becoming metaplastic cells that 
predispose to cancer. Specifically, we focus on how gastric chief cells and pancreatic acinar cells establish their 
elaborate cytoskeleton and secretory apparatus using a cascade involving the transcription factors XBP1 and MIST1 
and various cellular effectors that are transcriptional targets of MIST1, like RAB26. We will then show how this 
apparatus is dismantled when these cells are called back into the cell cycle to repair tissue damage. They 
“downscale” by invoking autodegradation (lysosomes/autophagy) as they also decrease expression of the 
transcriptional program (XBP1, MIST1) responsible for maintaining their high capacity secretory apparatus. In 
stomach, chief cells develop continuously from the constitutively active stem cell and normally stay terminally 
differentiated. However, when the other principal gastric epithelial cells, the acid-secreting parietal cells, die (as 
during Helicobacter pylori infection), chief cells are recruited to undergo the downscaling and dedifferentiation 
process we describe above, becoming proliferative cells that phenotypically resemble the juvenile stomach. The 
process is known as spasmolytic-polypeptide expressing metaplasia or pseudopyloric metaplasia and, in addition to 
being part of the normal injury response, is a precursor lesion for gastric cancer. In pancreas, the equivalent 
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dedifferentiation process is acinar-to-dcutal metaplasia, which predisposes for pancreatic ductal adenocarcinoma. 
Thus, our investigations have ramifications for how tumors might be initiated in stomach and pancreas. 
 
C2.1. Tércio Augusto Penteado Barbosa 
State University of Campinas (UNICAMP), SP, Brazil 

Historicity and actuality of the study and teaching of cell biology 

Considering the cells as the fundamental units of life, they are a central concept in science teaching when students 
begin to study the living things. Their abstraction difficulty in understanding and contextualizing cells often becomes 
a problem, because these, due to their size, are only seen with the aid of microscopes. Therefore, a rupture from the 
common sense is needed in the students, being essential that they understand the importance of the cells also 
through a historical perspective. To do so, they must replace their vision of science as stagnant facts and theories by 
an understanding that scientific knowledge is continually revised. Currently, several studies mention the importance 
of the history of science at various levels of education, being an important instrumental to the teacher that, using 
appropriate and current sources, can promote in their students a more critical view of the construction of scientific 
knowledge. We found that such contents are poorly present in schools due to lack of available material. In order to 
overcome this gap, we conducted an extensive literature review of the history of cells discovery, establishing a 
timeline with several episodes that have enabled the advancement of knowledge about cells. Then, analyzing 
elementary school science textbooks, we found a large deficiency of contextualized content on cells and their 
historicity. We believe that an approach that considers a historical perspective and linking major breakthroughs with 
new technologies, could significantly contribute to understand fundamental concepts related to cells, compatible 
with the curriculum of elementary school science. Keywords: History of Biology, Cell Theory, School Textbooks 
 
 
C2.2. Jon Lane  
School of Biochemistry, University of Bristol, United Kingdom 
 
Molecular regulation of autophagy 
 
 
C2.3. Marcelo Ehrlich 
Dept. of Cell Research and Immunology, Tel Aviv University, Tel Aviv, Israel. 
 

Transport and signaling of Transforming Growth Factor - β receptors: regulation by molecular motifs, cellular factors 
and the cell cycle. 
 
Ligands of the transforming growth factor –β (TGF-β) superfamily of secreted cytokines mediate a broad range of 
cellular processes in health and disease, through activation of membrane-localized receptor serine-threonine kinases 
(types I and II). Notably, the cellular interpretation to stimulation with TGF-β superfamily ligands involves the 
activation of both canonical (Smad-dependent) and non-canonical (Smad-independent) signaling pathways; and 
varies considerably with a dependence on cellular context. Thus, TGF-β and some of the bone morphogenetic 
proteins (BMPs) have been characterized as both tumor supressors and enhancers of metastatic attributes of cancer 
cells. Both of these proposed functions place TGF-β and its receptors as attractive therapy targets, and underscore 
the need of identification of molecular and cellular mechanisms regulating the variability of their signaling output. 
We hypothesize that receptor oligomerization, localization to membrane microdomains and intracellular trafficking 
are all regulatory determinants of TGF-β signaling which are susceptible to modulation by cell state. We address this 
hypothesis with a multidisciplinary approach that includes biophysical assays, live- and fixed-cell quantitative 
microscopy and signaling and functional assays. In recent studies, we have identified the path employed, and the 
molecular determinants, for internalization of the type I TGF-β receptor; a modulatory role in signaling output 
performed by the endocytic adaptor Disabled-2 (Dab2); the altered regulation of the TGF-β receptors and their 
second-messengers in mitosis, and a unique mode of oligomerization in a subset of TGF-β superfamily receptors. 
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C2.4. Aníbal E. Vercesi 

Faculty of Medical Sciences, State University of Campinas (UNICAMP), SP, Brazil 
 

Ca2+ signalling to cell death mediated by mitochondrial redox imbalance 
 
In addition to be the cell’s powerhouse, mitochondria also contain a cell death machinery that include highly 
regulated processes such as the membrane permeability transition pore (PTP) and reactive oxygen species (ROS) 
production. High levels of matrix Ca2+ stimulate ROS production and PTP opening, an event in the mitochondrial 
pathway of cell death either by apoptosis or necrosis. A large body of evidence indicates that mitochondrial redox 
imbalance is responsible for the development and progression of a series of pathologies such as cancer, diabetes, 
dyslipidemias, inflammatory diseases, hypertension, neurodegenerative ischemia-related diseases and drug toxicity. 
In this presentation we focus on how  mitochondrial Ca2+ affects mitochondrial redox state and membrane protein 
thiol cross-linking, causing PTP opening. The initial indication of the redox nature of MPT arose from experiments 
showing that the oxidized state of mitochondrial pyridine nucleotides increases susceptibility to mitochondrial 
damage by Ca2+  followed by MPT. This was stimulated by prooxidants and prevented or even reversed by 
antioxidants. More recently, we have provided evidence that a spontaneous mutation in the nicotinamide nucleotide 
transhydrogenase gene of C57BL/6J mice results in poor ability of their liver mitochondria to sustain NADP and 
glutathione in their reduced states and a much higher susceptibility to MPT. Other studies using liver mitochondria 
isolated from Gracilinanus microtarsus, a small and short life span (one year) marsupial are highly susceptible to MPT 
in association with a poor NADPH dependent antioxidant capacity. Overall, these data indicate that MPT is an 
important event in processes of Ca2+ signalling to cell death mediated by mitochondrial redox imbalance. 
Supported by FAPESP, CNPq and FAEPEX/UNICAMP 
 
C2.5. Marie-Claude Hofmann 
Department of Endocrine Neoplasia and Hormonal Disorders, The University of Texas MD Anderson Cancer Center, 
1515 Holcombe Blvd, Houston, TX 77030 
 
Mechanisms Controlling the Male Germ Line Stem Cell Niche 
 
In the mammalian testis, spermatogonial stem cells (SSCs) self-renew and differentiate to provide lifelong supply of 
spermatozoa. The fate of SSCs depends on their microenvironment, or niche, which provides factors regulating 
homeostasis. Molecules positively regulating SSC self-renewal have recently been discovered, however factors 
exerting a balancing inhibitory effect have not yet been demonstrated. Earlier clinical studies suggest that failure of 
NOTCH signaling in the human testis leads to lack of germ cell differentiation or to cancer, implying a role of this 
pathway in the regulation of SSC fate. We recently established that the NOTCH pathway is exclusively activated in 
Sertoli cells, which are the main component of the testis niche. Using a gain-of-function mouse model, we also 
demonstrated that constitutive activation of NOTCH signaling in Sertoli cells results in significantly reduced testis 
weight, a Sertoli cell-only phenotype by day 2 after birth, and infertility.  Further studies indicated that this 
phenotype is associated to untimely germ cell differentiation, which might be caused by down-regulation of GDNF 
and CYP26B1 expression, both factors crucial for stem cell self-renewal and maintenance of the undifferentiated 
state. Conversely, our NOTCH lack-of-function model shows significant increase in testis weight over time, germ cell 
hyperplasia and progressively dysfunctional seminiferous tubules. This phenotype is accompanied by an increase of 
GDNF and CYP26B1 expression. Altogether, our data demonstrate that NOTCH signaling in Sertoli cells is a crucial 
regulator of germ cell fate, and that the testicular niche may also have growth-suppressing activity. Dysregulation of 
this essential niche component can lead by itself to sterility or facilitate cancer development.  
 
C2.6. Roger Chammas 

Centro de Investigação Translacional em Oncologia, Instituto do Câncer do Estado de São Paulo, Faculdade de 

Medicina da Universidade de São Paulo (USP) 

Revisiting the cellular and molecular basis of melanoma chemoresistance: opportunities to innovative combination 
therapy 
 
Tharcisio Tortelli Jr., Renata de Freitas Saito, Mayara D’Auria Jacomassi, Andréia Hanada Otake and Roger Chammas 

Despite its low prevalence, melanoma incidence is increasing worldwide. Manageable when diagnosed in its early phases, 

advanced melanomas still pose a challenge for treatment. Enrollment of advanced melanoma patients in clinical trials are 

considered the standard of care in developed countries, as the results of treatments with conventional chemotherapeutic agents 

are considered poor. Understanding why melanoma cells are resistant to conventional therapy and devising ways of improving 

melanoma sensitivity towards chemotherapeutic agents may impact melanoma patient management in a cost-effective manner. 
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Clinical protocols for palliative care of melanoma patients in Brazil include the use of dacarbazine (DTIC), which is metabolized 

into MTIC, and cisplatin (CDDP). We had evaluated the in vitro response of melanoma cell lines to CDDP and temozolomide 

(equivalent to MTIC). For cisplatin, the proteome of cell lines under treatment over time showed evidence for activation of the 

unfolded protein response (UPR) pathway and accumulation of the mitochondrial chaperone, prohibitin-1 (PHB1). PHB1 role in 

the response of melanoma cell lines to different treatments was then determined. Altogether, the results indicated that PHB1 

accumulation favors melanoma cell survival to CDDP or temozolomide treatment, since melanoma cells got sensitized to death 

when de novo expression of PHB1 was inhibited using siRNA. Cisplatin-resistant cells were dependent on oxidative 

phosphorylation, as indicated by increased sensitivity of surviving melanoma cells to metformin or oligomycin A. The role of UPR 

in melanoma chemoresistance has also been addressed. Melanoma tissue specimens were analyzed regarding the expression and 

subcellular localization of GADD153, a transcription factor triggered by UPR. Although GADD153 was found in most of the 

melanoma specimens, it accumulated in the cytoplasm of melanoma cells, while it was found in the nucleus of nevi cells, which 

represent the benign counterpart of melanoma. We raised the hypothesis that melanoma cell survival could be then impaired 

with a sustainable increase in UPR, which in turn could lead to translocation of GADD153 to the nucleus, where the molecule 

would be a functional repressor of bcl-2 transcription. To test that, UPR was induced in melanoma cells using the cotranslational 

N-glycosylation inhibitor tunicamycin. UPR induction chemosensitized melanoma cells to CDDP, temozolomide and the V600E-

BRAF inhibitor PLX4720. The mechanisms for chemosensitization include a decrease in bcl-2 expression and interference with 

autophagy. Also, PHB1 was induced by tunicamycin and PHB1 knockdown sensitized melanoma cells to tunicamycin induced cell 

death.  At last, a key issue to the actual tumor response to chemotherapeutic agents resides in a homeostatic loop triggered by 

cell loss within tissues. There is increasing evidence that in tissues, cell death may trigger the growth of residual cells. The 

phenomenon, known as the Phoenix-Rising pathway, seems to occur in both irradiated tumor tissues and in tumors treated with 

chemotherapeutic agents, such as CDDP. Upon treatment, metabolism of membrane phospholipids leads to the formation of 

prostanoids (such as PGE2) and PAF, which in turn favor tumor growth and increased resistance to cell death. We had then shown 

that inhibition of PAFR-dependent signaling could improve response to either dacarbazine or CDDP in melanoma bearing mice.  

Revisiting the mechanisms for treatment failure with conventional chemotherapy will be useful for innovative combination 

treatment strategies that could be translated into patient benefits. Supported by FAPESP and CNPq. 

 
C2.7. Wilson Savino 
Laboratory on Thymus Research, Oswaldo Cruz Foundation (FIOCRUZ), Rio de Janeiro, RJ. 

  
Small interference ITGA6 gene targeting differentially regulates the expression of multiple genes related to cell 
migration and immunological synapse in the human thymic epithelium  
 
C2.8 Silvana Allodi 
Instituto de Biofísica, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brasil 
 
Neuro-Histologia - Lançamento de Livro 
 
C2.9. Luis Antonio Violin Pereira 
Departamento de Bioquímica e Biologia Tecidual, Instituto de Biologia – UNICAMP, Brasil 
 
Embriologia Humana e Integrada- Lançamento de e-Book 
 
C3.1. Alan Hall 
Memorial Sloan Kettering Cancer Center, 1275 York Avenue, New York, NY 10065, USA 
 
Rho GTPases: regulators of actin dynamics in space and time 
 
Rho GTPases control signal transduction pathways linking plasma membrane receptors to the spatially organized 
assembly of filamentous actin. In addition, they promote a diverse set of other cellular activities, including gene 
transcription, cell polarity, cell cycle progression, microtubule reorganization, and the allosteric regulation of 
enzymes such as PI-3kinase and NADPH oxidases. Changes in the actin cytoskeleton drive many dynamic aspects of 
cell behavior, for example associated with migration, morphogenesis, axon guidance, phagocytosis, endocytosis and 
cell division. Our particular focus is on the mechanisms by which Rho GTPases regulate epithelial cell migration and 
morphogenesis. 16HBE cells, derived from human airway epithelium, establish apical basal polarity and assemble 
tight junctions when grown in 2D, yet are able to undergo collective migration, while maintaining these epithelial 
characteristics. We have identified several Rho family guanine nucleotide exchange factors (GEFs) required for the 
assembly of tight junctions in these cells, and distinct set of Rho family GEFs that drive their collective migration. 
More recently, we have analyzed the contribution of Rho GTPase signaling pathways to the collective migration of 
anterior visceral endoderm  (AVE) cells during early mouse embryogenesis. 
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C3.2. Corinne Albigès-Rizo 
Institut Albert Bonniot, Grenoble, France 
 
Dynamics of adhesion sites and tissue integrity" 
  
Cells perceive their microenvironment by sensing chemical, physical and mechanical cues of the extracellular matrix 
through their integrin-mediated adhesive machinery. Because different integrin subfamilies share the same 
extracellular ligand and display differences in their nano-organization, the potential cooperation and job-splitting 
between integrins in spatio-temporal mechano-responses will be discussed through regulation of integrin activation. 
Understanding how ECM composition and topography are maintained through the control of integrin activation and 
how their deregulation affect cell behavior and tissue integrity may help development of new therapeutic 
intervention and design of new biomaterial for regenerative medicine. 
 
 

Symposia 
 
S.1.1. Cell Motility, Cytoskeleton & Muscle Differentiation 
 
Cell therapy for muscular dystrophies: update on the autologous myoblast cell therapy trial for oculopharyngeal 
muscular dystrophy. 
Gillian Butler-Browne1,2,3,4, Sophie Périé1,2,3,4,5, Capucine Trollet1,2,3,4, Vincent Mouly1,2,3,4, Valérie Vanneaux6, Kamel 
Mamchaoui1,2,3,4, Belaïd Bouazza1,2,3,4, Jean Pierre Marolleau7, Pascal Laforêt8, Françoise Chapon9, Bruno Eymard8, 
Jérome Larghero6, Jean Lacau St Guily1,2,3,4,5. 
 
1Sorbonne Universités, UPMC Univ Paris 06, Myology Research Center UM76, F-75013, Paris, France 
2  INSERM UMRS974, F-75013, Paris, France  
3  CNRS FRE 3617, F-75013, Paris, France  
4  Institut de Myologie, F-75013, Paris, France 
5 Service d'Oto-Rhino-Laryngologie et de Chirurgie Cervico-Faciale, Assistance publique-Hôpitaux de Paris (APHP), Hôpital Tenon, Paris, France 
6 Unité de Thérapie Cellulaire et CIC-BT501, Hôpital Saint Louis, Assistance publique-Hôpitaux de Paris (APHP), Université Paris Diderot, Sorbonne 
Paris Cité, Paris, France 
7 Amiens Hospital, Hematology Department, Avenue René Laennec, 80054 Amiens Cedex 1  
8 Service de Neurologie, Consultation de Pathologies Neuromusculaires, Institut de myologie, Hôpital Pitié Salpêtrière, Faculté de Médecine & 
Université Paris VI Pierre et Marie Curie, Assistance publique-Hôpitaux de Paris (APHP), Paris, France,  
9 CHU de Caen, Centre de Compétences des Pathologies Neuro-musculaires, Service de Médecine Physique et Réadaptation, Avenue de la Côte de 
Nacre, CS 30001, 14033 Caen Cedex 9, France et INSERM, U 1075 COMETE, France 

 
Cell therapy was proposed in the 80’s as a potential treatment for muscular dystrophies and in the early 90’s the first 
clinical trials were performed on patients with Duchenne Muscular Dystrophy (DMD). However, the clinical benefits 
obtained from these trials were minimal, if any, and research then concentrated on the various pitfalls that 
hampered these clinical trials. A state of the art summary of various ongoing clinical and preclinical trials and in 
particular, the results of the phase I/IIa clinical trial (ClinicalTrials.gov NCT00773227) using autologous myoblast 
transplantation following myotomy in pharyngeal muscle of OPMD patients will be described. This study included 12 
patients with clinical diagnosis of OPMD and indication for cricopharyngeal myotomy. The feasibility and safety end 
points of both autologous myoblast transplantation as well as the surgical procedure were assessed by 
videoendoscopy in addition to physical examinations. Potential therapeutic benefit was assessed through 
videofluoroscopy of swallowing, quality of life score, dysphagia grade, and a drink test. Patients were injected with a 
median of 178 million myoblasts following myotomy. Short and long-term safety and tolerability were observed in all 
patients, with no adverse effects. There was an improvement in the quality of life score for all 12 patients, and no 
functional degradation in swallowing was observed for the majority of patients. A cell dose dependant improvement 
in swallowing was observed in this safety study. This trial supports the hypothesis that a local injection of autologous 
myoblasts in the pharyngeal muscles is a safe and efficient procedure for OPMD patients. 
 
 
The role of membrane cholesterol during skeletal myogenesis 
Claudia dos Santos Mermelstein 
Laboratório de Diferenciação Muscular e Citoesqueleto. Instituto de Ciências Biomédicas. Universidade Federal do 
Rio de Janeiro, RJ, Brasil  
 
Myoblasts undergo major changes in their plasma membrane during the initial steps of skeletal muscle 
differentiation, including major alterations in the distribution of cholesterol. Cholesterol is involved in 
crucial membrane functions, such as fluidity, and permeability, and in the organization of specialized 
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membrane microdomains (lipid rafts). We have previously shown that alterations in cholesterol levels in myoblasts 
induce changes in proliferation and differentiation, which involves activation of Wnt/beta-catenin signaling 
pathway. Our data shows that alterations in the availability of plasma membrane cholesterol lead to transcriptional 
changes in myogenic cells. The knowledge of the genes involved in the cellular response to cholesterol depletion 
could contribute to our understanding of skeletal muscle differentiation. 
 
Role of MuRFs in skeletal muscle plasticity 
Anselmo Moriscot 
Institute of Biomedical Sciences, University of São Paulo, SP, Brazil, SP, Brazil 
 
Initially a time line approach will be used to set the concept of  "atrogenes" . Those genes, Atrogin-1 and MuRF1, are 
up regulated in different atrophic conditions such as denervation, immobilization, sepsis, cancer, AIDS. Also it has 
been shown that deletion of those genes spare skeletal muscle mass loss. In this talk the focus will be on data 
showing that MuRFs also play important roles in other aspects of muscle plasticity, such as fiber type identity and 
also regeneration. MuRF1 is specifically expressed in fiber type II and deletion of this gene spare skeletal muscle 
mass loss only in fiber type II. We showed that the cellular underlying mechanism involves the ability of MuRFs to 
activate Myozenins, which are proteins involved in inhibition of calcineurin, a fiber type I inducer. In conclusion this 
talk will approach alterative roles of atrogenes. 
 
S1. 2. Morphogenesis: Shaping Tissues and Organs 
 
Actin Cytoskeleton in Vertebrate Lens Placode Morphogenesis 
Chao Yun Irene Yan.  
Institute of Biomedical Sciences, University of São Paulo (USP), SP, Brazil 
 
Embryonic development is the result of a complex choreography of tissue morphogenesis and cell differentiation. 
Our laboratory investigates both events in the context of chick neural development. For morphogenetic studies, we 
use the chick lens placode as our experimental model.  Vertebrate lens originates from pre-lens ectoderm, a simple 
cuboidal epithelium that overlies the optic vesicle. After induction by the optic vesicle, the pre-lens ectoderm cells 
elongate at their apico-basal axis, becoming columnar and forming a pseudostratified epithelium known as the lens 
placode. Actomyosin contractile filaments are homogeneously distributed along the cell sides of the chick cuboidal 
pre-lens ectoderm and become enriched apically in the columnar cells of the lens placode. Thereafter, the placodal 
cells undergo actin-dependent apical constriction and invaginate forming the lens vesicle.  Concommitantly, the 
surrounding non-placodal cells display sheet migratory behavior and move towards the lens pit, sealing the edges of 
lens pit. During their migration, the non-placodal cells more distant from the edge exhibit a surprisingly complex 
network of actin-rich filopodia. In this talk, I will focus on the mechanisms of cell polarity that affect actin 
reallocation in the placode. 
 

Strategies for vertebrate head patterning involving wnt/β-catenin signaling 
José Garcia Ribeiro Abreu Jr 
Institute of Biomedical Sciences, Federal University of Rio de Janeiro (UFRJ), RJ, Brazil 

 
The establishment of vertebrate embryonic axes involves a series of cellular and molecular events right after 
fertilization. In the frog embryo the dorsal ventral axis relies on accumulation of dorsal β-catenin which together 
with Nieuwkoop center set the dorsal organizer, also known as Spemann Organizer. Upon the onset of gastrulation a 
number of secreted factors act dorsally preventing dorsal fate from ventral signals. At the same time cells from the 
prechordal plate endomesoderm secrete inhibitors of ventro-lateral Wnt signals setting up the antero-posterior axis 
and the primitive forebrain. Therefore, Wnt/β-catenin signaling plays major role in the establishment and patterning 
of embryonic axis. Here, we present a new Wnt-β-catenin inhibitor, expressed in the Spemann Organizer which is 
essential for proper head formation. We also present data showing on how cholestero-rich membrane microdomains 
interfere with the morphogentic fields in the head organizer, the pre-chordal plate. Our data reveal unexpected 
mechanisms involved in embryonic head formation. Support: FAPERJ, CNPQ and CAPES. 
 
The IRM Family of Cell Adhesion Proteins in Flies and Chicken. 
Ricardo Guelerman P Ramos 
Medical School - Ribeirão Preto, University of São Paulo (USP), SP, Brazil 
 
 The Irre-Cell recognition Module (IRM) comprises an evolutionarily conserved group of single pass transmembrane 
glycoproteins that belong to the immunoglobulin superfamily and participate in a wide range of cell adhesion and 
recognition events in both vertebrates and invertebrates. In Drosophila melanogaster, where extensive 
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characterization of the pleiotropic functions of this family was undertaken, four IRM members are present and 
function cooperatively to mediate intercellular adhesion and recognition events in myogenesis, eye patterning, 
axonal pathfinding and salivary gland autophagy, among others. In this presentation I will report recent results from 
our group suggesting a transcriptional cross-regulation of  IRM expression during Drosophila development, as well as 
an initial  analysis of the temporal and spatial expression pattern  of IRM homologues in Chicken. Intriguingly only 
two members of the IRM family were found in this organism , making it potentially a helpful  model for 
understanding the evolution and  for dissecting the functional significance of the complex interactions displayed this 
family of proteins. 
 

S1.3. Myofibroblast during Tissue Repair 
 
The myofibroblast: a mechanically active cell in normal and pathological situations 
Alexis Desmoulière 
Department of Physiology, and EA 6309, Faculty of Pharmacy, University of Limoges, France, e-mail: 
alexis.desmouliere@unilim.fr 
 
Immediately after wounding, a healing process enabling restoration of injured tissue occurs. Healing proceeds in 
three interrelated dynamic phases with overlapping time courses. The inflammatory phase begins with the damage 
of the capillaries which triggers the formation of the provisional matrix. The second stage of wound healing is the 
proliferative phase allowing the development of the granulation tissue in which fibroblasts proliferate and acquire a 
smooth muscle cell-like phenotype. These myofibroblastic cells synthesize and deposit the extracellular matrix which 
will replace the provisional matrix. These cells exhibit contractile properties, due to the expression of alpha-smooth 
muscle actin in microfilament bundles, playing a major role in contraction and maturation of the granulation tissue. 
The third phase of healing, scar formation, involves a progressive remodeling of the granulation tissue and re-
epithelialization. Myofibroblasts will normally disappear by apoptosis after wound closure. Nevertheless, in some 
conditions, myofibroblasts will persist and contribute to pathophysiological situations. Myofibroblast differentiation 
as well as apoptosis, are dependent on cytokines (particularly TGF-beta1), mechanical stress and more generally, on 
cell-cell and/or cell-matrix interactions. Mechanical stimuli are able to activate myofibroblasts. Stiffer 
microenvironment promotes myofibroblast differentiation.The level of stress is also important signal for 
myofibroblast survival. Increased apoptotic figures have been reported for myofibroblasts in stress-released collagen 
gels and experimentally relaxed wounds. Conversely, mechanically stressing dermal wounds show hypertrophic 
scarring, presumably by decreasing the rate of apoptosis. The transient acquisition of the myofibroblast phenotype is 
beneficial for normal tissue repair processes but persistence of myofibroblasts results in tissue stiffening and 
deformation. 
 
Fibroblasts, tumor stroma and hypoxia 
Ian A. Darby, and Dodie Pouniotis. 
School of Medical Sciences, RMIT University, PO Box 71, Bundoora, Victoria, Australia 
 
Myofibroblasts were originally described in healing skin wounds based on their morphological characteristics which 
were strikingly different from quiescent dermal fibroblasts.  Since that time it has been realised that fibroblasts can 
differentiate to a myofibroblast phenotype in many organs and tissues, particularly in pathological situations.  The 
presence of myofibroblasts in tumor stroma in a number of (predominantly epithelial) cancers has been shown to be 
an indicator of poor prognosis and it is now considered that myofibroblasts and the tumor stroma likely play a role in 
increasing tumor growth and metastasis.  For this reason there is great interest in the factors that regulate the 
activity of fibroblasts and myofibroblasts both in normal repair and also in cancer. Various stromal proteins may play 
a role in regulating myofibroblast differentiation, proliferation and survival as well as myofibroblast synthesis of 
extracellular matrix. Some of these factors exert their effects directly on fibroblasts, while changes in the tumor 
microenvironment such as increased extracellular matrix stiffening and thus mechanical signalling additionally play a 
role in regulating cell activity. Areas of hypoxia are another characteristic of the tumor microenvironment.  Hypoxia 
has been shown to play an important role in normal repair processes via induction of growth factors and other 
proteins that aid in adaptation to a hypoxic microenvironment. However, in both fibrotic tissue and tumor stroma, 
hypoxia and hypoxia signalling may play a role in further driving pathological processes making the hypoxia pathway 
a potential target for inhibiting fibrosis and tumor growth and spread. 
 
Beta adrenergic receptors, stress and fibroblasts 

Andrea Monte Alto Costa 
Institute of Biology, State University of Rio de Janeiro (UERJ), RJ, Brazil 
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S1.4. Biology of the Enteric Nervous  System 
 
Role of enteric glia on intestinal inflammatory diseases 
Antoniella Souza Gomes, Ludmila Nogueira and Gerly Anne de Castro Brito 
Departamento de Morfologia – Universidade Federal do Ceará – Instituto de Biomedicina do Semiárido Brasileiro  
 
Enteric glial cells (EGCs) play an important role in maintaining structural and functional integrity of both the enteric 
nervous system (ENS) and mucosal barrier. EGCs act not only as mechanical support for enteric neurons, but also, 
has important participation on gut homeostasis, including motility and repair. During inflammation, EGCs are 
activated by proinflammatory cytokines. Activated EGCs interact with immunocytes and are significant source of 
neurotrophins and cytokines in the ENS. Studies demonstrate that EGC proliferate in response to injury and 
inflammation. Several lines of evidence implicate glial fibrillary acidic protein (GFAP)-positive EGCs in regulating the 
inflammatory response in the gut, as well as, the integrity of the gut epithelium. However, the role of EGCs in 
intestinal inflammatory diseases is not fully elucidated. In Crohn's disease and ulcerative colitis the expression of 
GFAP and S100  is altered, as well as EGC proliferation. Mucositis is the clinical term used to describe the alterations 
caused by anticancer chemotherapy, and is an important side effect that may compromise treatment of cancer 
patients. In irinotecan-induced intestinal mucositis, we observed diarrhea, flattened vilus, inflammatory changes 
with increased expression of inducible NOS and cytokines such as TNF-  , IL-1  , KC , IL -18, associated with 
hypertrophy of ENS, altered motility and change in the phenotype of EGCs with increased expression of GFAP and 
S100. Considering the modulatory role of EGCs on the epithelial barrier and intestinal inflammation, further studies 
is necessary in order to clarify the role of EGCs in the intestinal mucositis induced by antineoplastic agents. Data in 
this field may lead to the development of new approaches focused on the neuro-glial-ephitelial axis, which can be 
alternative for the management of intestinal mucositis induced by anticancer drugs. 
 
Neuroimmune interactions in intestinal diseases 
Heitor Siffert Pereira de Souza, MD, PhD 
Medical School, Federal University of Rio de Janeiro (UFRJ), RJ, Brazil 
 
Accumulating evidence indicate the existence of a complex communication network between the nervous and 
immune systems, which can underlie various inflammatory disorders. The cross-talk between those distinct systems 
occur in an intricate and dynamic set of inflammatory mediators, hormones and neurotransmitters, and can play a 
role in the maintenance of immune homeostasis through humoral and neural pathways. The vagus nerve was shown 
to play a role in the regulation of the immune response, consisting of a cholinergic anti-inflammatory pathway. In 
this regard, the immune response may be controlled in part by the release of acetylcholine, through the interaction 
with alpha-7 nicotinic acetylcholine receptors. In the gastrointestinal tract, the microenvironment of the mucosa and 
submucosa delineates the immune response to the exposure of foreign antigens. In this context the anti-
inflammatory effect of the cholinergic innervation and the presence of nicotinic receptors on immune cells, suggest 
that the cholinergic tone in the submucosal compartment might influence the mucosal immune homeostasis. In fact, 
an increased susceptibility to experimental colitis has been demonstrated in vagotomized mice. The intestinal 
permeability, another critical mechanism in the defense and homeostasis, can be regulated by the enteric nervous 
system via several mediators. On the other hand, glial cells also have a role in intestinal homeostasis, as ablation of 
those cells results in increased inflammation in experimental colitis. Further investigation of these counter-
regulatory mechanisms will provide additional insights in the neuroimmune modulation, potentially leading to the 
identification of novel therapeutic targets for the treatment of inflammatory bowel disorders. 
 
Expression of the P2X receptors in enteric neurons and glial cells 
Patricia Castelucci 
Department of Anatomy, Institute of Biomedical Sciences, University of São Paulo (USP), Brazil e- mail: 
pcastel@usp.br 
 
The enteric nervous system response to various injuries involves the activation of enteric glial cells and neuronal 
death. In the digestive tract ischemia/reperfusion (I/R) causes morphological changes in enteric neurons, release ATP 
into the extracellular space in response to injury, activating the P2X7 receptor. Studies have shown that injury can be 
attenuated by Brilliant BlueG (BBG) antagonist of this receptor. The aim of the work was to analyze the effect of 
ischemia and reperfusion (I/R) on enteric glial cells, classes ofenteric neurons and purinergic P2X2 and P2X7 
receptors with use of BBG. Intestinal ischemia was obtained by the obstruction of blood flow in the vessels ileal 
period of 45 minutes followed by different periodsofreperfusion. The protein expression of P2X7 receptor 
wasanalyzed by western blotting, labeling of neutrophils by myeloperoxidase (MPO) reaction, the integrity of the 
intestinal wall by histology and the intestinal motility.There was a decrease in neurons/cm2 P2X7-ir, NOS-ir, NF-ir, 
ChAT-ir and Hu-ir neurons and increase in the enteric glial cell in I/R groups. In I/R groups where the antagonist BBG 
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was injected, the neuronal and glial density was less affected. There was an increase in the expression of P2X7 
receptor and in the number of neutrophils in intestine layers in ischemic groups, and the intestinal motility was 
decreased. Concluded that I/R affected the intestine, and that the effects of I/R were decreased by use of the 
BBGantagonist, demonstrating a possible neuroprotection and participation of P2X7 receptor in enteric neurons in 
ischemia. 
 
S1.5. Biology of the Neuroinflammation 
 
Silvana Allodi 
Instituto de Biofisica Carlos Chagas Filho, Universidade Federal do Rio de Janeiro (UFRJ), Rio de Janeiro Brazil 
 
In the last years, the neurologic diseases and disorders have no more been treated as purely of the Nervous System. 
Instead, they have been growingly considered as conditions involving the convergence of the immune system 
(neuroinflammation) and the loss of neurons (neurodegeneration).  Diseases of epidemic proportion, such 
asAlzheimer’s disease, Parkinson’s disease, stroke, viral encephalitis, and substance abuse, may be good examples. 
Therefore, in this symposium, experts on the subject will show their results on: 1) microglial proliferation in chronic 
neurodegenerative diseases; 2) the influence of aging and environment on viral encephalitis; 3) how cell therapies 
modulate microglia responses in ischemic stroke. The discussion will take into consideration how cells and mediators 
participate in defense of and damage to the nervous system.   An underlying premise of the symposium is that 
understanding of their shared pathogenic mechanisms will lead to improved therapies. 
 
Understanding microglial proliferation in chronic neurodegenerative diseases 
Diego Gomez-Nicola 
Centre for Biological Sciences, University of Southampton, United Kingdom 
 
An important aspect of chronic neurodegenerative diseases, such as Alzheimer’s, Parkinson’s, Huntington’s and 
prion disease, is the generation of an innate inflammatory response within the central nervous system (CNS). 
Microglial and astroglial cells play a key role in the development and maintenance of this inflammatory response, 
showing enhanced proliferation and morphological activation. Using a laboratory model of chronic 
neurodegeneration (ME7 murine model of prion disease), we studied the time-course and regulation of microglial 
proliferation. Our results show that resident microglial cells have an increased proliferation rate during the 
development of the disease, leading to a significant increase in the population, without a contribution from 
circulating cells, as detected by using CCR2-/- mice. We have identified the CSF1R pathway as the main regulator of 
microglial proliferation in murine and human chronic neurodegeneration. The specific inhibition of the activity of 
CSF1R leads to an amelioration of the behavioural symptoms and an extension of the survival of prion diseased mice. 
We also found a correlation of our results with the scenario present in chronic human neurodegenerative conditions 
variant Creutzfeldt-Jakob Disease (vCJD) and Alzheimer’s disease. Our results demonstrate that microglial 
proliferation is an important feature of the evolution of chronic neurodegenerative disease, with direct implications 
for understanding the contribution of the CNS innate immune response to disease progression. 
 
Influences of aging and environment on viral encephalitis outcomes: behavioral and microglial changes in murine 
model 
 
Aline Andrade de Sousa1, Renata Reis1, Camila Mendes de Lima1, Marcus Augusto de Oliveira1, Daniel Guerreiro 
Diniz1, João Bento Torres Neto1, José Antonio Picanço Diniz Jr.2, Pedro Fernando da Costa Vasconcelos2, Cristovam 
Wanderley Picanço Diniz1 
1
Instituto de Ciências Biológicas da UFPA – Lab de Investigações em Neurodegeneração e Infecção no Hospital Universitário João 

de Barros Barreto. 
2
 Instituto Evandro Chagas – Dep de Arbovirologia e Febres Hemorrágicas 

 

Environmental enrichment and aging effects on behavioral and microglial morphological changes were investigated 
in sub-lethal arbovirus encephalitis in murine model. To measure possible influences of age and environment on 
encephalitis progression, two- and 16 months-old female mice were maintained either in impoverished (IE) or in 
enriched environments (EE) for 3 months and then submitted to hippocampal-dependent tasks. After pre-inoculation 
behavior analysis, mice were nasally instilled with an equal volume of Piry virus infected (Py) or normal brain 
homogenates. Eight days post-instillation (dpi), when behavioral changes became apparent, sections from both 
control and infected mice were selectively immunolabeled for IBA-1 and Piry viral antigens and compared. We 
detected in the infected subjects microglia/macrophage changes and virus target cells in the limbic system. At 20 or 
40 dpi, the remaining animals were behaviorally tested and processed for the same markers and no 
neuropathological signs were detected anymore. In infected young mice from impoverished environment (IEPyY), 
burrowing activity decreased and recovered earlier (8–10 dpi) than open field activity (20–40 dpi) but remained 
unaltered in age-matched mice from enriched environment (EEPyY). In contrast aged mice both from enriched and 
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impoverished environments do not recover anymore burrowing activity. EEPyY presented higher survival rate, less 
CNS cell virus infection, faster virus clearance and less microgliosis than IEPyY. As compared to young, aged infected 
mice from enriched environment showed higher morphological changes in CA3 microglia. We suggest that the 
environmental enrichment may reduce the impact of immunosenescence on microglia host response to Piry virus.  
 
Cell Therapies modulate microglia responses in an animal model of ischemic stroke 
 
Rosalia Mendez-Otero 
Instituto de Biofisica Carlos Chagas Filho, Universidade Federal do Rio de Janeiro (UFRJ) Rio de Janeiro,Brazil 
 
Neurological diseases have a high prevalence, mortality and social cost both in developed and developing countries. 
In Brazil, cerebrovascular diseases are the leading cause of death with approximately 90,000 deaths/year and 
effective pharmacological therapies are unavailable. In this context, stem cells have been considered as potential 
therapies but many questions must be answered before entering clinical practice. In this presentation we will show 
the results of our studies in which we have used animal models of neurological diseases in order to investigate the 
therapeutic role of stem cells. In these studies we were able to show that cell therapy with bone marrow derived 
cells decreases brain injury and increases functional recovery after focal ischemia.  The mechanisms of action 
involved in the beneficial effect of bone marrow derived cells seems to be related to paracrine release of trophic 
and/or neuroprotective factors which decrease neuronal death and/or modulate microglia reactivity. We have also 
investigated the biodistribution and therapeutic effects of the cells delivered using different markers. The 
observations from the preclinical studies were translated to a few clinical studies to assess the safety and feasibility 
of transplantation of autologous bone marrow derived cells in patients with middle cerebral artery ischemic stroke. 
We will discuss the beneficial role of stem cells as modulators of inflammation in the nervous system.  
 
S1.6. Synapse: Structure and Function  

 
Wiring the Functional Brain 
Hisashi Umemori 
F.M. Kirby Neurobiology Center, Boston Children's Hospital. Department of Neurology, Harvard Medical School 
Boston, MA 02115, USA 
 

Precise assembly of synapses is critical for proper functioning of the brain. Abnormal synapse formation contributes 
to various neurological and psychiatric disorders, such as autism, schizophrenia, and epilepsy. The goals of our 
research are to understand the mechanisms underlying the establishment of appropriate synaptic connections in the 
brain and provide clues for the treatment of disorders associated with abnormal synapse formation.  

Synapses are formed through the communication between the appropriate synaptic partners. There are two 
important steps in order for synapses to form properly: a neural activity-independent step and a neural activity-
dependent step. In the first step, pre- and postsynaptic cells recognize and differentiate each other by exchanging 
molecular cues to form specific synaptic connections. In the second step, activity-dependent signals stabilize active 
synapses and destabilize inactive ones to establish efficient and functional synaptic connections. I will talk about our 
recent findings on the molecular mechanisms underlying these two critical steps of functional brain wiring. I will 
show how multiple synaptic organizing molecules cooperate to establish specific and functional synaptic connections 
in the hippocampus, the structure critical for memory formation, emotional processing, and social behavior. Finally, I 
will discuss the possible involvement of synaptic organizers in neurological and psychiatric disorders. 

References: 

1. Terauchi et al., Nature465, 783-787 (2010). 

2. Yasuda et al., Neuron70, 1128-1142 (2011). 

3. Toth et al., Nature Neuroscience16, 1417-1425 (2013). 

 
Wnt signaling its Role in Pre- and Post-Synaptic Organization. 
Nibaldo C. Inestrosa 
Center for Aging and Regeneration (CARE),  Department of Cell and Molecular Biology, Faculty of Biological Sciences, 
Pontifical Catholic University of Chile, Santiago, Chile. ninestrosa@bio.puc.cl, and Web page www.carechileuc.cl 
 

Wnts comprise a large family of proteins that have shown to be part of a signaling cascade that regulates several 
aspects of development including organogenesis, midbrain development as well as stem cell proliferation. Wnt 
signaling pathway plays different roles in the development of neuronal circuits and also in the adult brain, where it 
regulates synaptic transmission and plasticity. Here, we will revise the progress about Wnts function in mature 
central nervous system. Wnts came in two flavour: canonical or -catenin dependent signaling, and the non-
canonical or -catenin independent signaling. The first pathway used Wnt7a and Wnt3a ligands and it is mainly 
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related to the control of the pre-synaptic function, including the trafficking of neurotransmitter receptors, synaptic 
vesicle cycle and the active zone biogenesis, whereas the non-canonical Wnt5a signaling, is mainly devoted to 
control both the structure and function of the postsynaptic region, including the trafficking of AMPA and NMDA 
receptors, the scaffold postsynaptic density protein-95 (PSD-95) as well as the dendritic spines maturation. The 
mechanisms involved in each case are different, i.e., in the case of the Wnt/Calcium it signals through CamKII, PKC, 
calcineurin and NO, however, in the Wnt/Planar Cell Polarity pathway it signals through the Jun N-terminal kinase 
(JNK). Supported by Fondecyt N° 1120156   and the CONICTY-PFB N° 12/2007. 

Astrocytes control inhibitory synapse formation through TGF-1/CaMK II signaling pathway 
Flávia Gomes 
Institute of Biomedical Sciences; Federal University of Rio de Janeiro (UFRJ), Rio de Janeiro, Brazil. 
 
Assembly of synapses requires proper coordination between pre- and post-synaptic elements. Identification of 
cellular and molecular events in synapse formation and maintenance is a key step to understand human perception, 
learning, memory, and cognition. Astrocytes play important role in the development and maintenance of neuronal 
circuitry. Here we will discuss how astrocytes regulate the balance between excitatory and inhibitory synaptic inputs, 
critical for control brain function. We previously demonstrated that astrocytes induce excitatory synapses through 
transforming growth factor beta 1 (TGF-1) pathway. Here, we show that inhibitory synapses are also induced by 
astrocyte secreted TGF-b1. TGF-1-induction of inhibitory synapse is dependent of glutamatergic activity and 
activation of CaM kinase II, which thus induces localization and cluster formation of the synaptic adhesion protein, 
Neuroligin 2, in inhibitory postsynaptic terminals. Our results identify TGF-1/CaMKII pathway as a novel molecular 
mechanism underlying astrocyte control of inhibitory synapse formation. We propose here that the balance between 
excitatory and inhibitory inputs might be provided by astrocytes signals, at least partly achieved via TGF-1 
downstream pathways.  
 
S1.7. Tumor Microenvironment and Vascular Function Control 
 
Targeting Tumor Hypoxia 
Robert J. Gillies and Jonathan Wojtkowiak 
Department of Cancer Imaging and Metabolism.H. Lee Moffitt Cancer Center and Research Institute.Tampa, 
FLORIDA, USA 33612 Robert.Gillies@Moffitt.org 

 
As a consequence of poor perfusion and high cell density, solid tumors commonly present with hypoxic volumes, and 
this contributes to radio- and chemo-resistance.  In light of this, a class of hypoxia-activated prodrugs (HAPs) has 
been developed to specifically target tumor cells residing in hypoxic niches. A leading HAP is TH-302, which is 
activated by cytochrome P45- reductase to release Br-isophosphoramide as a cytotoxic effector.  TH-302 is now in at 
least 12 different clinical trials across a wide variety of malignancies.  These include a phase III trial in Pancreatic 
Adenocarcioma, PDAC, in combination with GEM.  The major predictor of TH-302 activity in animal models is the 
extent of intratumoral hypoxia.  Hence, methods are needed to image hypoxia in human patients for trial matching.  
There are a number of hypoxia-sensitive PET probes available, but they are not generally applicable.  Hence, we are 
developing MRI approaches to non-invasively image hypoxic volumes in human patients.   Further, we hypothesize 
that TH-302 effectiveness can be improved by transiently increasing the hypoxic fraction of PDAC tumors.  The most 
effective way to decrease oxygenation is to increase the oxygen consumption rate, OCR.  In this study, we have used 
3 PDAC cell lines with differential sensitivity to TH-302 and show that exogeneous metabllic substrates, such as 
pyruvate, can increase the OCR in vitro and in vivo, leading to increased intratumoral hypoxia and increased tumor 
control with TH-302.   
 
Towards the development of a new generation of tyrosine kinase inhibitors for angiogenesis therapy 
Jussara Michaloski and Ricardo J. Giordano*  
Department of Biochemistry, Chemistry Institute at University of São Paulo (USP) Address: Av. Prof. Lineu Prestes, 748 room 1020, 
CEP 05508-000, Sao Paulo, Brazil * Correspondence: giordano@usp.br 

 
Receptor tyrosine kinases (RTK) are integral membrane proteins that regulate cell signaling events important for 
physiological and pathological processes. Comprised of an extracellular portion responsible for ligand binding and 
intracellular domain with kinase activity, there are over fifty different RTK some of which bind and respond to the 
same ligand or family of ligands. Base on their ligand binding properties RTK have been grouped in twenty families 
each involved in specific cellular processes. And because one or more RTK often participates in cellular events that 
lead to pathological states relevant to human health, they have been a favorite target for drug development. Classic 
RTK inhibitors are of two types: small molecules directed to the kinase intracellular domain or neutralizing antibodies 
that target the extracellular ligand binding domain. While antibodies are specific for a single RTK, small molecules are 
more promiscuous due to the similarity of the kinase domains from different receptors. Here we show that small 

mailto:Robert.Gillies@Moffitt.org


 

SBBC 2014 Meeting 

46 

peptides are promising candidates for the development of a new generation of RTK inhibitors that combine the 
advantages of small molecules (i.e., oral availability) with the exquisite selectivity of targeting the ligand binding 
domain. Keywords: angiogenesis; VEGF; receptor; kinase; tyrosine kinase; peptide 
 
S1.8. Cell Interactions and Cancer 
 
The actomyosin cytoskeleton: a master-regulator of intercellular junctions and EMT 
Andrei I. Ivanov 
Associate Professor, Department of Human and Molecular Genetics, Virginia Commonwealth University, Richmond, 
Virginia, USA. 
 
Adherens junctions (AJ) and tight junctions (TJ) are critical regulators of epithelial cell differentiation, establishment 
of apico-basal cell polarity and integrity of epithelial barriers. AJ/TJ disassembly mediates disruption of epithelial 
barriers during mucosal inflammation and drives epithelial to mesenchymal transition (EMT) and tumor metastasis. 
AJ and TJ are associated with the actomyosin cytoskeleton, which is essential for junctional integrity and dynamics. 
This talk will focus on how actin filaments and non-muscle myosin II motor control epithelial cell-cell adhesions and 
regulates barrier properties of epithelial monolayers. It will describe unique connections between cytoplasmic actin 
isoforms and specific epithelial junctional complexes, and will reveal inductions of the EMT-like cell phenotype after 
expressional down-regulation of cytoplasmic actins. Furthermore, this talk will discuss the roles of non-muscle 
myosin II motor in the remodeling of epithelial junctions in vitro and disruption of the intestinal barrier during 
mucosal inflammation in vivo.  
 
Gene expression in stromal cells of luminal A and Luminal B breast cancer 
Fabiana B. A. Makdissi, M. Lucia H. Katayama, Victor P. Andrade, Rosimeire Roela, Mabel P. Gigliola, M. Mitzi 
Brentani, Maria Aparecida Azevedo Koike Folgueira 
Faculdade de Medicina da Universidade de São Paulo (USP), São Paulo, Brazil 

 
Breast cancer is a heterogenous disease and differential gene expression profiles characterize molecular subtypes 
with distinct prognosis, among them, luminal A and luminal B, which are both estrogen receptor positive. Although 
some luminal B tumors can be identified by their expression of HER2, another major biological distinction between 
luminal A and luminal B is their proliferation signature. Luminal B tumors have higher proliferation and poorer 
prognosis than luminal A tumors. Tumor behavior is also a reflection of an interactive signaling between malignant 
cells and adjacent stroma, comprehending fibroblasts, inflammatory and immune cells, as well as extracellular matrix 
components, which contribute to the formation of a permissive and supportive environment for tumor progression. 
The stromal compartment supports tumor growth and promotes invasion through the stimulation of cancer cell 
proliferation, migration and invasion and the activation of angiogenesis. In addition, gene expression patterns from 
tumor stromal cells may be correlated with disease free survival in breast cancer. Our effort was to characterize 
stromal cells microdissected from luminal HER2 negative breast cancer samples, through their transcriptional profile. 
Using an Agilent microarray platform, 16 genes were found more expressed in luminal B tumors, all related with 
regulation of immune system process. Presence of inflammatory cell infiltrate was characterized and found 
moderate/intense in a higher number of luminal B samples. This data indicates that the immune reaction is another 
important player modulating cancer aggressiveness. 
 
Cell-Cell Interactions: Role of the claudin proteins during the epithelial cancer progression 
Jose Andres Morgado-Diaz 
National Cancer Institute - Rio de Janeiro, Brazil; email:jmorgado@inca.gov.br 
 
The altered expressions of claudin proteins have been reported during the tumorigenesis of colorectal cancer. We 
have shown that patients with colorectal cancer presented increased expression levels of claudins 1, 3 and 4, which 
altered the barrier function of tight junctions.However, the molecular mechanisms that regulate these events and 
their implications in colorectal cancer progression.are poorly understood. Our recent results demonstrate that 
epidermal growth factor (EGF) increases the expression of claudin-3 in human colorectal adenocarcinoma HT-29 
cells. This increase is related to increased cell migration and the formation of anchorage-dependent and anchorage-
independent colonies. We further showed that the ERK1/2 and PI3K-Akt pathways were involved in the regulation of 
these effects because specific pharmacological inhibition blocked these events. Genetic manipulation of claudin-1 
and claudin-3 in HT-29 cells showed that the overexpression of claudin-1 resulted in decreased cell migration; 
however, migration was not altered in cells that overexpressed claudin-3. Furthermore, the overexpression of 
claudin-3, but not that of claudin-1, increased the tight junction-related paracellular flux of macromolecules. 
Additionally, an increased formation of anchorage-dependent and anchorage-independent colonies were observed 
in cells that overexpressed claudin-3, while no such changes were observed when claudin-1 was overexpressed. 
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Finally, claudin-3 silencing alone despite induce increase proliferation, and the formation of anchorage dependent 
and -independent colonies, it was able to prevent the EGF-induced increased malignant potential. In conclusion, our 
results show a novel role for claudin-3 overexpression in promoting the malignant potential of colorectal cancer 
cells, which is potentially regulated by the EGF-activated ERK1/2 and PI3K-Akt pathways. 
 
S.1.9. Mechanisms underlying cancer progression 

 
Expanding the prion concept to cancer biology: dominant-negative effect of aggregates of mutant p53 tumour 
suppressor 
Jerson L. Silva 
Instituto de Bioquímica Médica Leopoldo de Meis, National Institute of Science and Technology for Structural Biology 
and Bioimaging, Universidade Federal do Rio de Janeiro (UFRJ), Rio de Janeiro, RJ, Brazil 
 
p53 is a master regulatory protein that participates in cellular processes such as apoptosis, DNA repair and cell cycle 
control. The function of p53 is lost in more than 50% of human cancers. Recent studies have suggested that the 
formation of prion-like aggregates of mutant p53 is associated with loss-of-function, dominant-negative and gain-of-
function (GoF) effects. Studies from our group have shown that p53 aggregation in a mixture of oligomers and fibrils 
that sequestrates the native protein into an inactive conformation, typical of a prionoid behavior. These aggregates 
are present in tissue biopsies of breast cancer especially in more aggressive ones. More recently, we have evaluated 
whether p53 aggregates may be also present in human glioblastoma cells and participate in the tumorigenic process. 
Our data shows great co-localization between p53 and oligomers as well as amyloid fibers in glioblastoma cells. The 
prion-like properties of p53 aggregates are considered potential targets for drug development. We have evaluated 
whether PRIMA-1, a classical drug described to stabilize mutant p53 structure and function, exerts its effect on 
aggregated mutant p53. Also, 2-methylene-3-quinuclidinone hydrate (MQ) has been shown to inhibit WT and 
mutant recombinant p53 central core domain (p53C) aggregation at 37oC. We also found that resveratrol, a natural 
polyphenol found in grapes and red wine, has the ability to inhibit the wild-type p53 core domain as well as the 
R248Q p53 mutant to undergo in vitro aggregation. Altogether, these findings indicate that prion-like aggregation of 
p53 is a good therapeutic target in cancer (supported by CNPQ, FAPERJ, MS-DECIT and CAPES). 

 
DNA repair genes: roles in genomic stability of tumor cells and cancer progression 
Valéria Valente 
Faculdade de Ciências Farmacêuticas UNESP, Araraquara, SP, Brazil 
 
The DNA damage response (DDR) has a central role in tumorigenesis. It is well known that loss of function mutations 
in central genes of DDR are correlated with higher risk of developing cancer. More recently it has also been 
demonstrated a positive association between this pathway and cancer establishment and progression. Cancer cells 
develop compensatory DNA repair mechanisms in order to survive while replicative stress increase and mutations 
accumulate. Glioblastoma multiforme (GBM) is the most aggressive and lethal type of brain tumor due to its high 
proliferative rates and resistance to genotoxic therapies. We have demonstrated that the Holliday Junction 
Recognizing Protein (HJURP), a novel gene involved in DNA repair and centromere assembly, is highly overexpressed 
in GBM and that its expression levels are correlated with poor survival prognosis. More importantly, we found that 
HJURP knockdown strongly affects the maintenance of glioblastoma cells in a selective manner. Glioblastoma cells 
showed remarkable cell cycle arrest and premature senescence that culminated in elevated levels of cell death, 
differently from non-tumoral cells that were minimally affected. We have also identified several other DNA repair 
genes overexpressed in GBMs and preliminary analysis indicated a correlation between their expression levels and 
the proliferative rates of GBM cells. These data suggest that DNA repair genes have an important role in the 
maintenance of the extremely proliferative cells of high-grade gliomas. 
 
Vesicle trafficking in cancer cell invasion: the role of myosin-Va 
Enilza Maria Espreafico 
Faculdade de Medicina de Ribeirão Preto, Universidade de São Paulo (USP), SP, Brazil 
 
S1.10 Cell Cycle Regulation 
 
The NIMA-family kinases Nek9, Nek6 and Nek7 as key mitotic regulators 
Joan Roig 
Institute for Research in Biomedicine (IRB Barcelona) 
 
When eukaryotic cells divide, the correct segregation of the duplicated chromosomes to daughter cells depends on 
the organization and function of the mitotic spindle. In order to build this molecular machine the microtubule 
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cytoskeleton is reorganized during mitosis into a bipolar array of unstable polymers connected to sister chromatids 
in a way that will facilitate their separation in two equal groups. In most animal cells this process is directed by the 
centrosomes, small non-membranous organelles that are also crucial for the establishment of cell polarity, 
asymmetric division and ciliogenesis. We are interested in understanding how the functions of spindle and 
centrosomes are controlled through protein phosphorylation. Recently we have shown that Nek9, Nek6 and Nek7, 
three members of the NIMA-family of protein kinases, are key regulators of both centrosome separation and 
maturation, two processes that are crucial for the formation of a normal bipolar spindle. We are studying how the 
Neks are more generally involved in the regulation of the centrosome cycle and the formation of the mitotic spindle 
through the modification of different proteins, as well as how changes in the activity levels of different Neks could 
result in centrosome and spindle abnormalities, chromosome missegregation and aneuploidy, some of the most 
prevalent aberrations found in cancer cells.  
 
Physical and chemical agents leading to centrosome abnormalities modulate chromosome instability and 
aneuploidy. 
Glaucia M. Machado-Santelli  
Dept. of Cell and Developmental Biology.Institute of Biomedical Science.University of São Paulo (USP), SP, Brasil. 
(glaucia.santelli@gmail.com) 
 
Multiple mechanisms have been associated to chromosome instability and aneuploidy in cancer. They include 
defects in the spindle assembly checkpoint, sister chromatid cohesion, the regulation of microtubule attachments to 
chromosomes at kinetochores, centrosome duplication, dysfunction in human tumors.  The regulation of the 
centrosome duplication cycle and its synchronization with the cell division cycle are important in the understanding 
of centrosome instability. This aspect projects the initial control of chromosomal distribution to earlier than mitosis 
cell cycle phases. On the other hand, cytokinesis, the last important step of cell division, is associated with 
abnormalities in cancer cells. One of the phenomena induced by abnormal cytokinesis is multinucleation leading to 
chromosomal polyploidy or aneuploidy.  Aiming to go further in the understanding the mechanisms of aneuploidy, 
we treated different cell lines with drugs that induce mitotic abnormalities. Microtubules were target by vincristine 
and Eg5, a Kinesin Spindle Protein, by  monastrol or pterocarpan treatment . The effects on the chromosome ploidy, 
cell cycle progression or death were analyzed and compared with those of chrysotile fibers treatment of the same 
cell lines. Supported by: CNPq, CAPES and Fapesp. 
 
The role of members of the human Nek family kinases in the regulation of the cell cycle and the DNA damage 
response 
Jörg Kobarg, PhD 
Laboratório Nacional de Biociências – LNBio CNPEM - Centro Nacional de Pesquisa em Energia e Materiais Rua Giuseppe Máximo 
Scolfaro 10.000, Caixa postal 6192 CEP 13083-970 Campinas-SP, BRASIL 

 
Aside from Polo and Aurora, a third but less studied kinase family involved in mitosis regulation is the never in 
mitosis-gene A (NIMA)-related kinases (Neks). The founding member of this family is the sole member NIMA of 
Aspergillus nidulans, which is crucial for the initiation of mitosis in that organism. All 11 human Neks have been 
functionally assigned to one of the three core functions established for this family in mammals: (1) 
centrioles/mitosis; (2) primary ciliary function/ciliopathies; and (3) DNA damage response (DDR). Recent findings, 
especially on Nek 1 and 8, showed however, that several Neks participate in parallel in at least two of these contexts: 
primary ciliary function and DDR. The cross-connections among Neks are discussed and we analyze how 
interactomics studies revealed that most Neks interact with protein partners associated with two if not all three of 
the functional contexts. We raise the hypothesis that Neks may be the connecting regulatory elements that allow the 
cell to fine tune and synchronize the cellular events associated with these three core functions. The new and exciting 
findings on the Nek family open new perspectives and should allow the Neks to finally claim the attention they 
deserve in the field of kinases and cell cycle biology. 
 
S2.1. Molecular Biology of the Cell 

 

New perspectives on cell communication: emerging roles for miRNAs 
Alexandre Hiroaki Kihara 
Centro de Matemática, Computação e Cognição, Universidade Federal do ABC 

 

MicroRNAs (miRNAs) are short nucleotides sequences that regulate the expression of genes in different eukaryotic 
cell types. A tremendous amount of knowledge on miRNAs has rapidly accumulated over the last few years, 
revealing the growing interest in this field of research. On the other hand, clarifying the physiological regulation of 
gene expression in the central nervous system is important for establishing a reference for comparison to the 
diseased state. It is well known that the fine-tuning of neuronal networks relies on intricate molecular mechanisms, 
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such as the adjustment of the synaptic transmission. As determined by recent studies, regulation of neuronal 
interactions by miRNAs has critical consequences in the development, adaptation to ambient demands and 
degeneration of the nervous system. In contrast, activation of synaptic receptors triggers downstream signalling 
cascades that generate a vast array of effects, which includes the regulation of novel genes involved in the control of 
the miRNA life-cycle. In this presentation, we will discuss the hot topics on miRNA gene-regulatory activities in the 
broad field of neuronal communication-related processes. Furthermore, in addition to indicating the newly described 
effect of miRNAs on the regulation of specific neurotransmitter systems, we will point out how these systems affect 
the expression, transport, and stability of miRNAs. Moreover, we will discuss newly described and under-
investigation mechanisms involving the intercellular transfer of miRNAs, aided by exosomes and gap junctions.  
 
The role of sphingolipids and oxidative stress in cardiogenesis as observed by systems biology analysis 
Diego Bonatto 
Centro de Biotecnologia da UFRGS, Departamento de Biologia Molecular e Biotecnologia, Universidade Federal do 
Rio Grande do Sul – UFRGS Porto Alegre – Rio Grande do Sul, BRAZIL diego@cbiot.ufrgs.br 

 

The heart's structural and functional complexity is the result of a minucious development mechanism, where any 
perturbation during cardiogenesis results in the predisposition to congenital diseases. In this sense, many studies 
have indicated the role of sphingolipids and its metabolites (e.g, sphingosine-1-phosphate, SP1) in the cardiovascular 
system, like angiogenesis, vascular maturation, and blood vessel permeability. In addition, ceramide, sphingosine 
and S1P are bioactive lipids associated to different biological processes, like cell differentiation, proliferation, 
apoptosis, cell migration and cytoskeleton organization. In order to clarify the roles of S1P and its metabolites in 
cardiac development, a transcriptomic analysis of murine embryonic stem cells (ESCs) submitted to cardiogenic 
differentiation was performed using microarray and RNA-seq data available in public databases. Moreover, the 
information gathered from transcriptomics analysis, especially differentially expressed genes (DEGs), where used in a 
systems biology to generate a model of how sphingolipids act on cardiogenesis. In this sense, transcriptomics and 
systems biology data indicated that DEGs related to cell cycle proliferation and progression, and oxidative stress are 
downregulated in cardiomyocytes (CMs) when compared to ESCs. Otherwise, DEGs associated with cell migration 
and adhesion, cardiac tissue differentiation,as well as genes related to the metabolism of sphingoplipids (e.g., SPHK1, 
S1PR1, S1PR3, SGPL1, SGPP2, CERK, SMPD3, PPAP2B, SMPD1, PIK3R1) are overexpressed in CMs. Gene ontology, 
modularity and centrality analyses also showed that sphingolipids are necessary for cardio and vasculogenesis. 
Finally, the model obtained from transcriptomics and systems biology analysis indicate the importance of 
sphingolipids for cardiogenesis. 
 
S2.2. Translational Cell Biology. Does it exist? 
 
This forum intends to explore some of the Cell Biology areas that potentially impact on clinical knowledge 
and how these areas might impact the way we work on cell biology topics in medical research. Each speaker 
is limited to 15 minutes (no more than 15 minutes) with some additional time for questions at the end of 
the forum.  
 
S2.3. Inflammation and the inflammasome 

 
Inflammasome: much more than Mendelian Diseases 

Alessandra Pontillo 
Department of Immunology, Institute of Biomedical Sciences, University of São Paulo (USP), SP, Brazil 

 
Theinflammasomes are cytoplasmiccomplexescapableof triggeringthe inflammatory cascadeinducedby microbialor 
endogenousstimuli, through the activation ofcaspase-1, and the consequent productionof inflammatorycytokinesIL-
1ß andIL-18. Theinflammasome regulates other aspectsof inflammation andtissue repairsuch aspyroptosis, the 
caspase-1-dependent cell death, and theNF-kB pathway. The importantrole played byinflammasomein orchestrating 
immune responseis emphasized by rareauto-inflammatorydiseases caused by mutations in inflammasome related 
genes such as cryopyrinassociatedperiodicsyndromes/(CAPS), fever familial Mediterranean(FMF), PAPAsyndrome 
andDIRA. Recently, geneticpolymorphisms ininflammasome genes have been associated with infectious as well as 
autoimmune diseases emphasizing the importanceof the inflammatory responsemediated 
byinflammasomeinmultifactorial and more frequent pathologies.  
 
The inflammasome in recognition and responses to intracellular pathogens 
Dario S. Zamboni 
Medical School of Ribeirão Preto, University of São Paulo, SP, Brazil  
 

mailto:diego@cbiot.ufrgs.br
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Parasites of the Leishmania genus are the causative agents of leishmaniasis in humans, a disease that affects more 

than 12 million people worldwide.  The parasites replicate intracellularly in macrophages, and the primary 

mechanisms underlying host resistance involve the production of nitric oxide (NO).  In this study, we showed that the 

Nlrp3 inflammasome is activated in response to infection and is critical for the restriction of parasite replication both 

in macrophages and in vivo, as demonstrated through the infection of inflammasome-deficient mice with L. 

amazonensis, L. braziliensis and L. infantum chagasi.  The inflammasome-driven IL-1β production was critical for host 

resistance to infection, as signaling via IL-1R/MyD88 was necessary and sufficient to induce the NOS2-

mediated production of NO.  In this study, we elucidate the major signaling platform for the host resistance 

against Leishmania spp. infection and describe the molecular mechanisms underlying Leishmania-

induced NO production by macrophages.   

Pharmacological strategies to resolve acute inflammation 
Mauro Teixeira 
Institute of Biological Sciences, Federal University of Minas Gerais, MG, Brazil 
 
 
S2.4. Oxidative and Reticulum Stress 
 
Fernanda Ortis 
Institute of Biomedical Scientes, University of São Paulo (USP), Brazil. 
 
Control of adequate protein folding and redox state of the cell are important for maintenance homeostasis, 
unbalance of this control can lead to Endoplasmatic Reticulum (ER) and Oxidative Stress, respectively. Both, ER and 
Oxidative stress are implicated in the development of several diseases. In this session Dr. Maristela Martins Camargo 
will discuss the effects of the Unfolded Protein Response (UPR) on the innate immunity, specifically on the terminal 
differentiation of B lymphocytes. Dr. Francisco Rafael M. Laurindo will deal with the emerging roles of protein 
disulfideisomerase that directly or indirectly can regulate the redox status as well cell survival and death. Dr. 
Elisabeth Pacheco Batista Fontes will then discuss the role of the transcription factor GmNAC30 that in cooperation 
with GmNAC81 is an important component of the integrated circuit of stress-induced cell death. 

 
Unfolded protein response and hypogammaglobulinemia in humans 
Maristela M. de Camargo 
Laboratory of Immunoregulation, Department of Immunology, Institute of Biomedical Sciences, University of Sao 
Paulo (USP), Brazil. 
 

To accommodate immunoglobulin (Ig) overload after cell activation, the endoplasmic reticulum (ER) of B 
lymphocytes must expand and activate the Unfolded Protein Response (UPR). Our earlier studies identified one 
human patient with primary hypogammaglobulinemia whose activation of the IRE1α-XBP1 branch of the UPR 
pathway occurred at a slower rate when compared to matched healthy donors, resulting in Ig accumulation inside 
the ER. In this presentation we will show our recent progress towards identifying new patients with UPR defects, and 
the mechanisms involved in defective UPR activation in human B cells. Financial Support: FAPESP 2011/51778-6; 
CNPq 309041/2012-0 and 474056/2011-2. 

 
Protein disulfideisomerase in redox cell signaling and homeostasis 
Francisco Rafael M Laurindo 
Medical School, University of São Paulo (USP), SP, Brazil  
 
 
Integration of endoplasmic reticulum stress and osmotic stress into a cell death signal 
Giselle C Mendes, Iara P Calil, Pedro A B Reis and Elizabeth P. B. Fontes. 
Departamento de Bioquímica e Biologia Molecular/Bioagro, INCT in Plant-Pest Interactions, Universidade Federal de 
Viçosa, 36570.000, Viçosa, MG, Brazil 
 
Prolonged endoplasmic reticulum (ER) and osmotic stress synergistically activate the stress-induced N-rich protein 
(NRP)-mediated signaling that transduces a cell death signal by inducing GmNAC81 (GmNAC6) in soybean. To identify 
novel regulators of the stress-induced programmed cell death (PCD) response, we screened a two-hybrid library for 
partners of GmNAC81. We discovered another member of the NAC family, GmNAC30, which binds to GmNAC81 in 
the nucleus of plant cells to coordinately regulate common target promoters that harbor the core cis-regulatory 
element TGTG[TGC]. We found that GmNAC81 and GmNAC30 can function either as transcriptional repressors or 
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activators and cooperate to enhance the transcriptional regulation of common target promoters, suggesting that 
heterodimerization may be required for the full regulation of gene expression. Accordingly, GmNAC81 and 
GmNAC30 display overlapping expression profiles in response to multiple environmental and developmental stimuli. 
Consistent with a role in programmed cell death, GmNAC81 and GmNAC30 bind in vivo to and transactivate 
hydrolytic enzyme promoters in soybean protoplasts. A GmNAC81/GmNAC30 binding site is located in the promoter 
of the caspase-1-like vacuolar processing enzyme (VPE) gene, which is involved in programmed cell death in plants. 
We demonstrated that the expression of GmNAC81 and GmNAC30 fully transactivates the VPE gene in soybean 
protoplasts and that this transactivation was associated with an increase in caspase-1-like activity. Collectively, our 
results indicate that the stress-induced GmNAC30 cooperates with GmNAC81 to activate PCD through the induction 
of the cell death executioner VPE. We also show that this ER stress-induced NRP-mediated cell death pathway is 
conserved among plant species. Furthermore, the ER-resident molecular chaperone binding protein BiP functions as 
a negative regulator of the ER stress cell death signaling leading to a delay in drought-induced senescence and 
conferring tolerance to drought in transgenic lines. 

 
S2.5. Genomic and Mitochondrial DNA Damage Signaling and Repair in Health and Disease 

 
NBS1 functions in the development and ageing of the central nervous system and the skin 
Pierre-Olivier Frappart 
German Cancer Research Center, Germany 
 
The integrity of DNA inside cells is constantly being challenged by endogenous and exogenous DNA-damaging 
agents. Stability of genomic DNA organization is fundamental to the faithful transmission of genetic information. The 
response to DNA damage and genomic instability involves the activation of distinct signalling pathways that reflect 
the particular lesion. One of the major lesions is DSBs. Mutations of genes involved in the Double-Strand Breaks 
(DSBs) signaling and repair are responsible in human of the occurrence of autosomal recessive disorders such as 
Ataxia-Telangiectasia (A-T), Fanconi Anemia (FA), Seckel syndrome, Cornelia de Lange syndrome (CdLS), Ataxia-
Telangiectasia Like Disorder (A-TLD) and Nijmegen breakage syndrome (NBS). Here, we reported new findings about 
the function of NBS1, the gene mutated in the NBS in the homeostasis of the central nervous system and the skin. 
 
Interplay between different DNA repair pathways for maintaining mitochondrial DNA stability 
Nadja C. de Souza Pinto  
Departamento de Bioquímica, Instituo de Química, Universidade de São Paulo, Brazil 

Genomic instability drives tumorigenesis, and thus DNA repair defects are associated with elevated cancer rates. 
Profound metabolic alterations are also observed during tumorigenesis, however causal relationships between DNA 
damage and metabolic changes are not clearly established. A metabolic shift, from oxidative phosphorylation to 
glycolysis, in cells with reduced expression of the nucleotide excision repair protein XPC was linked to accumulation 
of nuclear DNA damage and ROS generation via NOX-1. Using XP-C cells, which lack XPC, we show that mitochondria 
are the primary source of ROS and that the mitochondrial DNA accumulates significantly more DNA damage than 
nuclear DNA. Bioenergetic dysfunction in these cells was associated with lower complex I respiration and 
mitochondrial content, while complex II-initiated respiration was higher. This imbalance was not due to a direct role 
for XPC in mitochondrial genomic stability, as the XPC protein does not localize to mitochondria. However, both 
primary and transformed XP-C cells show a striking decrease in PGC-1α expression and alterations in the expression 
profile of proteins involved in mitochondrial function and biogenesis. Our results show that XPC deficiency leads to 
alterations in mitochondrial biogenesis and accumulation of mtDNA damage, suggesting that these are primary 
events in the neoplastic transformation observed in response to DNA damage accumulation. Supported by CNPq and 
FAPESP grants: CEPID-Redoxoma (13/07937-8), INCT-Redoxoma (08/57721-3) and thematic project 10/51906-1 

Smc1a regulates cell survival during eye development 
Gabriel E. M. Rodrigues1, Gabriel R. Cavalheiro1, Pierre-Olivier Frappart2 and Rodrigo A. P. Martins1 
1Programa de Biologia Celular e do Desenvolvimento, ICB, UFRJ, Brazil;2Clinical Cooperation Unit Neuropathology, 
DKFZ, Germany. 
 
During the cell cycle, the maintenance of sister chromatids cohesion depends on a protein complex known as 
cohesin. This complex is composed by Smc1, Smc3, Pds5, Wapl, α-kleisina and Scc3 (in mammals, RAD21 and SA1/2, 
respectively). Mutations in these genes may lead to cohesinopathies. Cornelia de Lange syndrome (CdLS) is the best 
known among these and is characterized by developmental defects, such as hands and face malformations, 
neurodevelopmental delay, mental retardation and ophthalmological abnormalities.To study the functions of Smc1a 
in vivo, we developed conditional knockout mice (cKO) in which 2 exons of Smc1a gene were flanked by LoxP 
sequences. These were mated with different Cre lines to specifically inactivate the expression of Smc1a only in the 
lens (Le-Cre; Smc1alox/lox) or only in the retina (Pax6-Cre; Smc1alox/lox) or in both ocular tissues (Nestin-Cre; 
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Smc1alox/lox). Inactivation of Smc1a by Nestin-Cre led to aberrant morphology of the anterior epithelium and 
impaired eye growth around embryonic day 15 (E15) due to a p53-mediated cell death that resulted in aphakia at 
E17. In the Smc1a cKO retina, we also observed a decrease in the proportion of mitotic cells and increased apoptosis. 
Surprisingly, inactivation of Smc1a specifically in the retinal progenitor cells formed an adult retina that missed 
specifically the photoreceptor cells (rods and cones).We have seen for the first time that Smc1a is crucial for ocular 
organogenesis in vivo by regulating the survival of proliferating cells in the lens and in the retina. The formation of an 
adult retina lacking photoreceptors, suggests that Smc1a may play an unexpected role in photoreceptor maturation 
or in the prevention of its degeneration. These findings may also contribute to understand the malformations caused 
by cohesin loss of function as previously described in human syndromes. 
Financial Support: DFG, PIBIC/UFRJ. 

 
S2.6. Cell Biology of Pathogens  

 
Calcium signaling in the non-parasitic protozoan, Paramecium.Lessons for parasites? 
Helmut Plattner 
Department of Biology, University of Konstanz, P.O.Box M625, 78457 Konstanz, Germany 
 
Ca2+ acts as a second messenger from protozoa to man. It may originate either from influx from the outside medium 
and/or from different internal stores by mobilization via different mechanisms. This is also true of the ciliated 
protozoan, Paramecium. Here, ciliary activity can be modulated by Ca2+ influx, whereas release of secretory 
organelles (trichocysts) requires mobilization from alveolar sacs, superimposed by Ca2+ influx. In related 
Apicomplexa, the occurrence of secretory organelles and of alveoli (inner membrane complex) calls for a comparison 
with ciliates (Plattner et al. 2012). Also infection, e.g. by trypanosomes etc., depends on Ca2+ signaling. We have 
identified and further analyzed (molecular structure, expression, localization, knock-down experiments) in P. 
tetraurelia 6 subfamilies of Ca2+ release channels (PtCRC-I to -VI) with 34 paralogs (Ladenburger et al. 2006, 2009, 
Ladenburger and Plattner 2011). All of the PtCRCs described are of the type InsP3 receptors (IP3R)/ryanodine 
receptors (RyR), based on presence/absence of InsP3 binding domain and sensitivity to RyR activators, respectively. 
Mixed types also occur. Such ambiguity has previously hampered identification. PtCRC subfamily members display 
differential localization to trafficking organelles (known to require local Ca2+ signals for membrane 
interaction/fusion). For instance, PtCRC-IV channels are RyR-like proteins residing in alveolar sacs, PtCRC-II are true 
IP3Rs residing in the contractile vacuole complex.This may now facilitate identification of such Ca2+ channels also in 
parasitic protozoa and some clear-cut evidence has been obtained already, whereas in others database search yields 
only spurious evidence. For these, existence of such Ca

2+
 release channels still requires scrutiny. 

 
Calcium signaling and the regulation of hepatic metabolism 
Andrew P. Thomas, Paula J. Bartlett, Nicola Pierobon, Lawrence D. Gaspers. 
Department of Pharmacology and Physiology, New Jersey Medical School, Rutgers, The State University of New 
Jersey, Newark, NJ, 07103, USA. 
 
Cytosolic calcium functions as a key intracellular signal in many cell types, from unicellular organisms to humans.  In 
liver cells, various hormones elicit calcium signals to effect both cytosolic and mitochondrial metabolic pathways, as 
well as gene expression.  Most of the hormone-induced calcium signals rely on the second messenger IP3, generated 
by phospholipase C isozymes that are activated by certain G-protein coupled receptors and tyrosine kinase linked 
receptors.  IP3 causes release of calcium from intracellular stores in the endoplasmic reticulum.  Certain metabolites 
can also directly generate or modulate cytosolic calcium signals, and these may be important in the development of 
dysfunctional hepatic metabolism.  The calcium signals in hepatocytes are organized at the subcellular level, with 
complex spatial and temporal dynamics. This serves to increase the fidelity of intracellular signaling, especially at low 
hormone levels, and target specific subcellular compartments such as the mitochondria.  In isolated hepatocytes, IP3-
linked hormones generate rhythmic baseline-separated calcium oscillations, which are organized into intracellular 
calcium waves with a discrete origin.  In the intact perfused liver, IP3-linked hormones induce calcium oscillations and 
waves in individual hepatocytes that closely resemble those in isolated cells.  However, there is also multicellular 
coordination of these calcium signals by intercellular propagation between hepatocytes over entire lobules of the 
liver.  We have used a variety of fluorescent probes and imaging approaches to investigate the relative roles of 
different calcium feedback loops in establishing calcium oscillations and waves.  In addition, we have used 
fluorescence imaging approaches to investigate the functional consequences of these signals under normal and 
pathologic conditions. 
 
 
Calcium signaling in Malaria parasites 
Alexandre Budu, Miriam Moraes Lucas Borges, Bruna Koresch, and Celia R. S. Garcia 
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Departament of Physiology – Biosciences Institute – University of São Paulo – São Paulo - Brazil 
 
Malaria is a burden that affects roughly 500 million people each year. The complexity of parasite biology and its 
multiple forms represents a challenge to our understanding of its development. From the work of several labs, it is 
now accepted that Plasmodium senses the environment and exploits signaling pathways to modulate cellular 
functions. We have used a synthetic, codon-optimized form of Plasmodium genes involved in signaling to express 
malarial protein in the HEK293 in order to test whether malarial proteins can couple with mammalian signaling 
machinery. In the mammalian cells we managed to express PfSR10 with a FLAG tag in HEK293T. Expression in these 
cells shows that PfSR10 partially colocalizes with the plasma membrane. Western blot using anti-FLAG antibodies 
detected PfSR10 in HEK293T at the predicted molecular weight of ~80 kDa. The ~80 kDa band was clearly detected in 
immunoprecipitated fraction of HEK293T cells, both with anti-FLAG and anti- PfSR10 antibodies. The phosphorylation 
profile of HEK293T cells was altered upon co-transfection of PfSR10 as assessed by anti-phosphoserine and anti-
phosphotyrosine antibodies.Therefore dissecting the molecular mechanism that enable the parasite to sense the 
environment and control calcium levels will help us to develop new antimalarials. In this direction, the generation of 
P. falciparum expressing genetically encoded calcium indicators (GECIs) represent an innovation in the study of 
calcium homeostasis and signaling within malaria parasites. This construction will provide new insight on the 
signaling pathways that controls parasite growth and development. The GCaMP3 P. falciparum provides a new 
method to measure calcium dynamics without invasive loading protocols. This new approach will shed light into the 
parasite biology as an essential support  for the development of  novel antimalarials. 

 
2.7. Stemness 
 
Posttranscriptional regulation and RNA granules in human adult stem cells: identity, proliferation and 
differentiation 
Alejandro Correa  
Instituto Carlos Chagas – Fiocruz/PR 
 
Human adult stem cells (hASCs) can proliferate and self-renew and they can differentiate into several tissue-specific 
lineages, making them ideal candidates for use in cell therapy. Most attempts to determine the mRNA profile of 
stem cells have made use of total RNA. However, several lines of evidence suggest that self-renewal and 
differentiation are greatly dependent on posttranscriptional regulation of gene expression. We used adipogenic 
differentiation as a model, to investigate the extent to which posttranscriptional regulation controlled gene 
expression in hASCs. We focused on the initial steps of differentiation and isolated both the total mRNA fraction and 
the subpopulation of mRNAs associated with translating ribosomes. First, we observed that adipogenesis is 
committed in the first days of induction. Second, RNA-seq analysis showed that a significant percentage of regulated 
mRNAs were posttranscriptionally controlled. Part of this regulation involves massive changes in transcript 
untranslated regions (UTR) length. A correlation can be observed between the expression levels of differentially 
expressed genes and the 3’UTR length. Third, we also observed that cytoplasmic RNA granules might participate of 
the post-transcriptional regulation of stem cell differentiation. Interestingly, knocking down RNA granule proteins in 
undifferentiated hASCs (time 0) significantly increases adipocyte differentiation after few days of induction. Last, a 
spin-off of this work helped us to resolve a dilemma: how similar, or identical, are fibroblast and stem cells? We 
described 20 times more differentially expressed transcripts than previously reported demonstrating that fibroblasts 
and ADSCs are functionally and molecularly different entities. 

Osteogenic differentiation of bone marrow mesenchymal stromal cells: The role of cadherin cleavage and β-
catenin signaling 
Danielle C. Bonfim,1,2 Rhayra B. Dias,1,2 Leonardo Chicaybam,3,4 Hélio S. Dutra,1,2 Radovan Borojevic,1,2 Martin 
Bonamino,3 Claudia Mermelstein,1 Maria Isabel D. Rossi1,2 
 
1 Instituto de Ciências Biomédicas, Universidade Federal do Rio de Janeiro, Rio de Janeiro, RJ, Brazil 
2 Hospital Universitário Clementino Fraga Filho, Universidade Federal do Rio de Janeiro, Rio de Janeiro, RJ, Brazil 
3 Programa de Carcinogênese Molecular, Instituto Nacional de Câncer, Rio de Janeiro, RJ, Brazil  
4 Instituto de Pesquisa Clínica Evandro Chagas (IPEC), Fundação Instituto Oswaldo Cruz (FIOCRUZ), Rio de Janeiro, RJ, Brazil 

 
Bone marrow mesenchymal stromal cells (BMSC) are considered a promising tool for bone engineering. Osteogenic 
differentiation of mesenchymal progenitors requires Runx-2 expression, whose promoter is a target for β-catenin, a 
component of the canonical Wnt signaling pathway and also a structural element of cadherin-mediated adhesion 
complexes. Intramembranous cleavage of cadherin by PS1/γ-secretase releases β-catenin from adhesion complexes, 
allowing its nuclear translocation and signaling in different cell lines. During osteogenesis, expression of cadherins is 
modulated, but whether it leads to β-catenin signaling is still unknown. We observed that cleavage of type I cadherin 
occurs as a result of PS1/γ-secretase activity at the initial steps of human BMSC osteogenic differentiation, which 
correlated with an increase in nuclear translocation of the active signaling form of β-catenin. Pharmacological 
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inhibition of PS1/γ-secretase activity impaired BMSC osteogenic differentiation, stimulated adipogenic 
differentiation, and led to a decrease in nuclear translocation of β-catenin. Moreover,TCF/LEF transcriptional 
activation was significantly reduced in BMSC osteoinduced in the presence of PS1/γ-secretase inhibitor. Curiously, 
treatment with Wnt3a was not sufficient to enhance TCF/LEF transcriptional activation, and actually stimulated 
BMSC proliferation and clonogenic potential, while inhibiting osteogenic and adipogenic differentiation.Altogether, 
we provide evidence that cadherin cleavage has a major role in controlling β-catenin signaling during the onset of 
BMSC osteogenic differentiation, as part of a complex and integrated net of signaling pathways responsible for cell 
fate decision. A comprehensive map of these pathways might contribute to the development of strategies to 
improve bone tissue engineering and repair.  

 
S2.8. Epigenetics 
 
Epigenomics landscape in neuro related cancers 
Houtan Noushmehr 
Medical School of Ribeirão Preto, University of São Paulo (USP), SP, Brazil 
 
Background: Brain related tumors are generally classified as gliomas and can be graded as low or high grade gliomas. 
Lower grade gliomas (LGGs) (WHO grades II, III) are histologically and clinically distinct from glioblastoma (GBM) 
(WHO grade IV). Currently, genome-wide DNA methylation levels has been used to classifiy a diverse pool of tumors 
through the TCGA project and recently we have evaluated the DNA methylation profiles of both low and high grade 
gliomas. Methods: We performed a comprehensive genome-wide DNA methylation of 509 LGGs and 396 GBMs, 
integrated the analysis with available genomic data and clinical outcomes to identify biologically robust LGG/GBM 
subtypes. Results: Unsupervised clustering of genome-wide data derived from DNA methylation platforms 
uncovered concordant classification of six robust groups each with distinct molecular and clinical patterns. The first 
three subtypes (LGm1-3) were distinct in their epigenetic profile as compared to non-tumor brain samples and G-
CIMP cases as previously identified in the GBM cohort were among this cohort.  LGm4-6 on the other hand were 
predominatly of the high grade brain tumors and contained 18% of the LGG cohort. GBM-like subset within the GBM 
cohort were epigenetically similar to the GBM set. One subset among the LGm4-6 was identified as normal-like by its 
epigenetic profile and were highly enriched for BRAF-fusion events. They were also much younger and had the best 
survival. LGm4-6 were 100% IDHwt, had high leuokocyte infiltration and relatively poorer survival compared to 
LGm1-3.  LGm1-3 had low leukocyte infiltration and were generally classified as long-term survival. This group was 
also younger at the time of diagnosis compared to LGm4-6 and had IDHmutant somatic 
alterations. Conclusions:  Epigenetic profiles of the brain tumor cohort identified distinct subtypes with pronounced 
clinical alterations. We identified sets of samples which may have been misclassified by conventional histological 
profiling. Brain tumor samples that are epigenetically similar to non-brain tumor samples are probably of a different 
tumor biology and likely similar to Pilocytic Astrocytoma Grade I. The findings define distinct molecular and clinical 
features for brain related tumors that may provide greater insight into both the tumor biology and clinically relevant 
biomarkers. 
 
Epigenetic Vulnerability and the Environmental Influence on Health 
Marcus Vinicius Matos Gomes 
University of Northern Parana (UNOPAR) 
 
The potential vulnerability of epigenetic mechanisms to environmental changes and its implications to health has 
been strongly debated in the last years. DNA methylation is certainly the most intensely studied epigenetic 
modification and since the first reports in 1983 of the association between widespread loss of DNA methylation and 
cancer innumerous studies have shown the implications of DNA methylation to the etiology of various diseases 
including psychiatric, autoimmune disorders, pediatric syndromes and others. Despite the clear progress in this field 
very few is still known about the mechanism that govern the vulnerability of DNA methylation marks to 
environmental changes and the implications to the origin of diseases. While some reports suggest the existence of 
windows of epigenetic vulnerability in the early embryonic development, a period of life in which epigenetic patterns 
are established and cell differentiation is intense, increasing amounts of relevant data have suggested that 
environment might potentially impact on epigenetic patterns at every period of life. Within this context, we used rat 
validated models to explore the vulnerability of epigenetic marks of brain cells during the early life and adulthood to 
environmental changes, such as the maternal exposure to fluoxetine, an antidepressant that has been largely used 
for treatment of depression in pregnancy and the behavioral stress, respectively. 
 

The role of miR138/2 in melanoma aggressiveness. Do we really know how miRs are processed? 
Da Cruz AT1, Hunger A2, Lai D3, Paré GC3, Yang X3, Strauss BE2, Tron V3, Jasiulionis MG1 
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1Department of Pharmacology, Universidade Federal de São Paulo, São Paulo, SP, Brazil; 2Instituto do Coração, São 
Paulo, SP, Brazil; 3Department of Pathology and Molecular Medicine, Queen’s University, Kingston, Ontario, Canada.  
 
Sustained conditions of cellular stress have been associated with the development of diseases, such as cancer. In this 
way, ultraviolet radiation and persistent inflammation, conditions of sustained stress, are considered risk factors for 
developing skin cancer, including melanomas. A cellular model was developed in our laboratory to study the relation 
between sustained stress and malignant transformation. This model, based in exposing repetitively melan-a 
melanocytes to anchorage-independent culture conditions, resulted in the establishment of different cell lines: both 
melanoma cell lines (4C3-, 4C11-, 4C3+, 4C11+, Tm1, Tm5), and cell lines representing intermediate steps in 
melanoma genesis (1C, 2C, 3C, 4C). This model has been used to identify biochemical, genetic and epigenetic 
alterations involved both in malignant transformation and melanoma progression. Among these alterations, we 
identified the miR-138 as highly expressed in metastatic melanoma cells. miR-138 is coded from two different 
regions on the genome and they were named according to their origin. miR-138/1 is coded from chromosome 9 in 
mouse (corresponding to 3, in humans), while miR138/2 is coded from chromosome 8 in mouse (equivalent to 16, in 
humans). Despite the mature sequence of these two miRNAs being exactly the same, the flanking regions that form 
the precursors are distinct. We showed that miR-138 coded from chromosome 8, but not from chromosome 9, 
enables cells to acquire a more aggressive phenotype. The tumorigenic but non-metastatic 4C11- cell line transfected 
with the genomic DNA corresponding to miR-138/2 including flanking regions, presented increased proliferation 
rate, migration, colony formation and resistance to anoikis compared to its untransfected counterpart 4C11- cells. In 
vivo assays showed that 4C11- cells overexpressing miR-138/2 are able to form fast-growing tumors and pulmonary 
metastasis. None of these phenotypic changes was observed in 4C11- cells overexpressing the miR-138/1, coded 
from chromosome 9. We also validated p53 (rarely mutated in melanomas) as a target of miR-138 coded from 
chromosome 8, but not from chromosome 9. Therefore, we hypothesized that the sequence of precursor miRNA 
(pre-miR) could be involved in directing mature miRNA to mRNA targets. miR-138 expression in melanocytic lesions 
were evaluated as well. We observed increased expression of miR-138 in primary and metastatic human melanoma 
samples related to benign nevi. Therefore, in this work we showed that miR-138 is capable to regulate the 
expression of p53 and may contribute to melanoma progression. Moreover, we suggest for the first time that the 
precursor sequence of miRNA can direct the mature miRNA to mRNA targets. Supported by FAPESP and CNPq 

 
S3.1. Small GTPases and their Biochemical and Biological Implications 

 
Rho GTPase signalling in leukocyte and cancer cell transendothelial migration 
Anne Ridley 
King’s College London 

In multicellular organisms, cells are constantly moving from one place to another.  This cell migration is essential 
during development of the organism as well as maintenance of tissues in the adult.  We are studying the process 
whereby cells migrate across the boundary of the blood vessel wall to get to different sites in the body. For example, 
cells of the immune system migrate out of the blood stream to fight infections and help repair wounds.  Cell 
migration also contributes to the development of cancer. During cancer progression, cancer cells invade and migrate 
through the tissues and enter and then exit the blood stream to form secondary tumours, known as metastases. We 
are studying how cells change shape when they attach to and migrate through endothelial cells, with the long-term 
aim of identifying targets for therapeutic intervention in human disease. Our studies focus on signalling by Rho 
GTPases, which are intracellular signalling proteins that regulate cytoskeletal dynamics and cell adhesion.  We have 
used RNAi screening to identify specific Rho GTPases as well as their upstream regulators and downstream targets 
that are needed for leukocytes and cancer cells to interact with and migrate across endothelial cells.   For example, 
RhoA is a central regulator of leukocyte transendothelial migration, whereas Cdc42 plays a more important role in 
epithelial cancer cells. The molecular basis for these effects of Rho GTPase signalling components will be discussed. 

Rho GTPases in Tissue Healing and Regeneration 
Marinilce F. Santos 
Department of Cell and Developmental Biology, Biomedical Sciences Institute, University of Sao Paulo-USP. Sao 
Paulo/SP - Brazil.mfsantos@usp.br(55) (11) 3091-7371 

Deficient wound healing in diabetic patients is very frequent, but the cellular and molecular causes are poorly 
defined. We evaluate the hypothesis that high glucose concentrations inhibit cell migration, depending on the 
oxidative stress and/or protein glycation. Using different cell types, including primary skin fibroblasts from control 
and diabetic rats cultured under low (LG, 5 mM) or high (HG, 25 mM) D-glucose concentrations, we observed that 
HG conditions inhibit cell migration. This inhibition resulted from impaired cell polarity, protrusion destabilization 
and inhibition of adhesion maturation. Conversely, Rac1 activity, which promotes protrusion and blocks adhesion 

mailto:mesalmeida@gmail.com
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maturation, is increased in HG conditions, thus providing a mechanistic basis for the HG phenotype. Fibroblasts 
exposed to HG also exhibit lower contractility and exert less tension on the substrate, as demonstrated by traction 
force microscopy assays. Most of the HG effects on cultured cells are partially or completely rescued by treatment 
with the antioxidant N-acetyl-cysteine. In diabetic mice, systemic and topical administration of antioxidant vitamins 
completely recues the delayed healing of cutaneous wounds. These findings demonstrate that HG impairs cell 
migration due to an increase in oxidative stress that causes polarity loss, deficient adhesion and protrusion. These 
alterations arise, in large part, from increased Rac1 activity and may contribute to the poor wound healing observed 
in diabetic patients. The administration of antioxidants significantly improves cutaneous wound healing in diabetic 
animals, potentially accelerating fibroblast migration. Supported by: FAPESP, CAPES, CNPq. 

RhoA & DNA damage repair: promising insights 
Fabio L. Forti 

Laboratory of Signaling in Biomolecular Systems, Department of Biochemistry, Institute of Chemistry, University of 
São Paulo, São Paulo-SP, Brazil, Phone 55 11 30912172 Email: flforti@iq.usp.br 

RhoA GTPases are overexpressed in many tumorigenic cells and associated with poor cancer prognosis, because are 
involved in different and essential steps of cancer cell progression including cell invasion, metastasis and 
uncontrolled proliferation. RhoA is a member of the subfamily Rho of small GTPases (Rho, Rac and Cdc42), which act 
as signaling molecules cycling between active (bond to GTP) and inactive (bound to GDP) states. DNA damage 
promotion by chemicals or radiation still has been used for the treatment and control of cancer and many other 
malignancies. UV light and gamma are types of radiation therapies that cause DNA lesions such as single and double 
strand breaks, pyrimidine dimmers and 6-4 photoproducts, usually repaired by Homologous Recombination (HR), 
Non-Homologous End-Joining (NHEJ), Nucleotide Excision Repair (NER), Base Excision Repair (BER) and Mismatch 
Repair (MMR). The involvement of RhoA GTPase in DNA damage response and repair processes is still obscure and 
we seek to investigate them in different human tumor cells exposed to gamma and ultraviolet radiations. Our results 
demonstrated that radiation treatments induce RhoA activation, which is specifically reverted Clostridium botulinum 
C3 exoenzyme. Deficiencies in RhoA activation lead to an impaired DNA repair triggered by UV, suggesting its 
involvement in NER. RhoA was not involved BER and MMR, but HR and NHEJ functional repair assays demonstrate 
that RhoA is mediating these mechanisms, since under C3 exoenzyme inhibition they were strongly were reduced. In 
sum, these data demonstrate that RhoA regulates signaling cascades of DNA repair triggered by UV and gamma 
radiations. 

S3.2. Tools for quantifying developmental dynamics 

 
From Signals to Shapes in Tissue Morphogenesis  
Stas Shvartsman 
Princeton University 
 
Drosophila oogenesis is a powerful experimental system for studying how cell sheets give rise to complex structures. 
I will present our work on the formation of the respiratory eggshell appendages, tubular structures derived from a 
region of the follicular epithelium that envelops the developing oocyte. We elucidated the mechanism in which a 
long-range gradient of EGF signaling establishes intricate transcriptional patterns that define the appendage 
primordium. In a parallel set of studies, we established how highly ordered cell rearrangements within this 
primordium lead to the formation of tubular appendages. Both sets of results are summarized by computational 
models that can be used to probe the dynamics and evolvability of the underlying mechanisms.  
 
An NfkappaB toolbox for embryogenesis and immunity 
Helena Marcolla Araújo 
Instituto de Ciências Biomédicas, Universidade Federal do Rio de Janeiro (UFRJ), RJ, Brazil 
 
NFkB proteins are transcription factors that perform essential functions in development and disease. In vertebrates 
they are best known for their role in the immune response, especially as effectors of Toll receptor activation. In 
several arthropod species it has been shown that they also function to pattern the embryonic dorsal-ventral (DV) 
axis. In Drosophila melanogaster the same elements that transduce the Toll pathway in the embryo and immune 
system are deployed to generate highly elaborate spatial (embryo) or temporal (immune system) responses. The 
question that arises is how this is possible, and whether it is the network of intracellular interactions between 
signaling components that allows such different responses to Toll activation. We have investigated Toll responses in 
the Drosophila embryo and fat body by looking at nuclear translocation of the NFkB effector encoded by dorsal (dl) 
and activation of target genes. Dl is kept inactive in the cytoplasm by the IkB inhibitor Cactus (Cact), until Toll signals 
for Cactus degradation. We find that two pathways regulate Cact levels in the embryo and immune system: one 
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controlled by Toll, the other regulated by the Calpain A protease. Quantification of responses to alterations in either 
pathway indicates that a balance between free and NFkB bound Cact modifies the levels and timing of Toll 
responses. Furthermore, differential distribution of adaptor proteins suggests that protein mobilization from reserve 
pools is an important mechanism that regulates Toll responses in these contexts. 
 
The origin of sharp borders during embryonic development 
Francisco J. P. Lopes 
Núcleo multidiscipinar em Pesquisa (NUMPEX), Campus Xerém, Universidade Federal do Rio de Janeiro (UFRJ), RJ 
 
Pattern formation during morphogenesis is one of the most intriguing problems in biology. In this process, the 
genetic information stored at the microscopic level of the DNA molecule is translated into macroscopic spatial 
expression patterns. In some organisms, like the fruit fly Drosophila Melanogaster, maternal gradients of gene 
regulatory proteins provide an additional layer of information to the embryo. This so-called positional information 
produces space-temporal patterns responsible for the cell differentiation that precedes the tissue-organ scale of 
body organization. A critical aspect of these biochemical patterns is the sharp borders of their gradients that are 
essential to determine the fate of neighboring cells. To study this system, we used a systems biology approach 
combining dynamical systems theory with experimental and computational techniques. For protein profile 
characterization we used immunohistochemistry, confocal microscopy and image processing and segmentation. For 
theoretical modeling, we developed a diffusion-reaction model describing gene regulation at the molecular level(1). 
We found that space-dependent bistability plays a critical role in generating sharp borders in gradient profiles. Our 
model reproduces some experimentally determined expression patterns of the developmental gene hunchback and 
successfully predicts mutant behaviors(2). We also show that the bistable behavior is produced by the auto-activation 
of this gene. We show that, in addition to the initial asymmetry generated in the embryo by maternal gradients, 
dynamical behaviors like bistability are critical components in the flux of information from the microscopically stored 
genetic information to the macroscopic organization of cells and tissues. 
(1) Lopes F.J.P. at al (2008). Spatial Bistability Generates hunchback Expression Sharpness in the Drosophila Embryo.PLoS Comput Biol 4(9). 
(2) Lopes, F.J.P., Spirov, A.V, Bisch, P.M. (2012). The role of Bicoid cooperative binding in the patterning of sharp borders in Drosophila Melanogaster. Dev Biol. 370(2): 165–172. 
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