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BOARD OF ADMINISTRATION
OF THE
FUNDACAO CALOUSTE GULBENKIAN

The Fundacdo Caouste Gulbenkian, established by Caouste Sarkis Gulbenkian by his
Will dated June 18, 1953, is a private Inditution of generd public utility, endowed with
legal persondity. The ams of the Foundation are charity, art, education and science. The
members of the Board of Adminigtration in 2001 were:

Doutor Victor de SAMachado (Chairman)
Dr. José Blanco

Dr. Mikhadl Essayan

Dr. Emilio Rui Vilar

Prof. Doutor Diogo de Lucena

Dra. Isabdl Mota

Prof. Doutor Eduardo Marca Grilo



BOARD OF DIRECTORS

The Board of Directors for the Ingituto Gulbenkian de Ciéncia (IGC) ensures that the
activities a the Inditute follow the guiddines and objectives defined by the Board of

Adminigration of the Fundacdo Cdougte Gulbenkian. The members of the Board of
Directors for 2001 were:

Prof. Doutor Eduardo Marca Grilo (Chairman)
Prof. Doutor Anténio Coutinho

Prof. Doutor Jodo Caraca

Prof. Doutor Manuel Rodrigues Gomes

Dr. Horé&cio Menano

Dr. Manuel Carmelo Rosa

The Board of Directors met at the IGC on 18 September 2001.



SCIENTIFIC ADVISORY BOARD

The Scientific Advisory Board of the IGC scrutinises the scientific progress and teaching
programmes, as well as the recruitment and activity of personnd and research groups.
The Scientific Advisory Board dso advises the Board of Adminidration of the Fundacéo
Cdougte Gulbenkian on dl métters rdevant to the misson of the Inditute. The members
of the Scientific Advisory Board for 2001 were:

Prof. Sydney Brenner (Chairman)
Prof. Philippe Kourilsky

Prof. Nicole Le Douarin

Prof. Martin Raff

Prof. Ka Smons

Prof. Susumu Tonegawa

Prof. Hans Wigzell

Prof. Lewis Wolpert

The Scientific Advisory Board met at the IGC on 19-21 March 2001.



STAFF

DIRECTOR
Anténio Coutinho

DEPUTY-DIRECTORS
Sérgio Gulbenkian
Jost Mé&rio Lete

RESEARCH MEMBERS

The IGC is not divided into departments, and its scientific activities are not organised in
rigid hierarchicd dructures;, research is autonomoudy conducted by individud scientists
and small groups who are free to associate in projects.

It should be noted that nearly dl the scientits a the IGC are affiliated a other
inditutions or supported by nationd or internationd organisations, these are indicated in
parenthesis. Some of those listed below were present &t the |GC for only part of the year.

Jan Andersson (Univ. Stockholm/FCG)

Jorg Dieter Becker (Univ. Bidefdd/FCT)

Jos2 Antdnio Belo (FCG)

Juan Carlos Izpisua Bdmonte (Salk Inst./FCG)

Sergiy Bobrovnyk (Pdladin Ingt. Biochemistry, Kiev/OTAN)
Paula Parra Bueno (FCT)

Jorge Carneiro (FCT)

Claudia Rocha Carvaho (Univ. Fed. Minas GeraFCG)
Anténio Gil Pereira de Castro (ICBAS/FCT)

Pierre- André Cazenave (Univ. de Paris VI/Ingt. Pasteur/CNRS /FCT)
Sukalyan Chatterjee (FCG/FCT)

Méelvin Cohn (Sak Inst./FCT)

Suzanne Bourgeois Cohn (Salk Ingt.)

Antonio Coutinho (CNRSFCG)

AnaCrespo (UE)

Jocelyne Demengeot (FCG/FCT)

Francisco Dionisio (FCG/FCT)

José Faro (Univ. SalamancalFCT)

Jose Feijo (FCUL/FCT)

Lisete Fernandes (Esc. Sup. Tec. Salde Lisboa)

Carlos Alberto Ferreira (HUSM)

Congantin Fesd (Weizmann Indtitute/FCT)

Carlos Penha Gongaves (FCG)

Zvi Grossman (Td Aviv Univ/FCT)

Simone Gines (FCT)

Sérgio Gulbenkian (FCG)



Werner Haas (Linden Techonologies, Boston, USA)
Matthias Haury (FCG)

Dan Holmberg (Umea Univ./FCG)

Shohel Hori (Tokyo Univ./FCG)

Rodney Langman (Salk Inst./FCT)

Moises Mdlo (Lab. Associado)

MariaMarone (Universita Cattolica Del Sacro Cuore)
Jane Megid (FAPESP)

Javier Morcillo (FCG)

Maria Teresa Faria Pais (FCT)

Isabel PAmeirim (FCG/Univ. Minho)

Michael Parkhouse (FCT)

Leonor Parreira (IHEFMUL/CEBIP)

Joana Perdigdo (FCT)

Sylviane Pied (INSERM/FCT)

Dominic Poccia (Amherst College Senior Sabbetica award)
Joaquin Rodriguez (FCT)

Susana Santos (FCT)

Leonor Tavares Saide (FCT)

Helena Soares (Esc. Sup. Tec. Salde Lisboa/FCT)
Migud Parreira Soares (Lab. Associado/FCT)

Jodo Pedro Simas (FMUL/FCT)

John Stewart (Univ. Tech. Compiegne/CNRS)
AnaTeresa Tavares (FCT)

Alvaro Augusto Tavares (IST/FCT)

Alexandra Teixeira (FCT)

VeralLucas Teixeira (FCT)

Solvelg Thorgteinsdottir (FCUL)

Ramon Trelles (FCT)

Tatiana Vasslevskaia (FCG/IGC)

Astrid Moura Vicente (FCG/IGC)

LuisaMota Viera (Hospita do Divino Espirito Santo, Ponta Delgada)
AnaMargarida Vigério (FCT)

Ari Waisman (Cologne Univ/FCT)

Andrew Waters (Leiden Univ./FCG)

STUDENTS

The following students worked at the IGC for dl or part of the year.

Ph.D. Students

Silvia Almeida (FCUL/FCT)

Paulo Alves (FMVUTL/FCT)

Sebagtien Bagot (Inst. Pasteur Paris, Hosp. Pitié- Sapétriere)



Marta Barreto (FCUL/FCT)

Dinis Pedro Cdado (FMUL/FCT))

Fernanda Maria Bganca (FCUL/FCT)

Leonor Boavida (FCUL/FCT)

AnaCrigtina Borges (FCUL/FCT)

Déborah Braun (Univ. Paris VI/Ecole Normale Supérieure)
Ana Sofia Cachago (FCUL/FCT)

Susana Gomes Campino (FCUL/FCT)

Iris Caramaho (ICBAS/FCG)

Thiago Lopes Carvaho (Univ. Estadua Campinas/FCG/FCT)
Crigtina Casdlou (FCUL/FCT)

AnaCatarina Certad (FCUL/FCT)

Sofia Cordeiro (FCUL/FCT)

AnaMargarida Coutinho (FCUL/FCT)
Margarida Cunha (FCG/IGC)

Cédlia Domingues (FCUL/FCT)

Néadia Silva Duarte (FCUL/FCT)

Mariana Faria (FCUL/FCT)

Mé&io Rui Filipe (FCUL/FCT)

Claudia Florindo (UNL/FCT)

Francisca Fontes (H.Egas Moniz)

Catarina Freitas (FCUL/FCT)

Sandra Penélope Freitas (FERNUA/FCT)
Susana Godinho (FCUL/FCT)

Mario Graos (FCUL/FCT)

PatriciaMadureira (ICBASFCT)

Sofia Pinto Guia Marques (ICBAS/FCT)

Joana Monteiro (FCUL/FCT)

Kaet Ledn Monzon (Univ. HavanalFCG)

Rute do Nascimento (FCUL/FCG)

Héia Neves (FMUL/CEBIP/FCT)
SofiaNolasco (FCUL/FCT)

Leonor Orge (LNIV)

M2 Gabriela Rodrigues (FCUL)

Sofia de Albuquerque Rodrigues (FMUM/FCT)
Ana Cecilia Seixas (FCUL/FCT)

Mark Jan Seldon (ICBAS/FCT)

Vaerie Soulard (Ingt. Pasteur Paris, Hosp. Pitié-Salpétriere)
Jodo Sousa (FCUL/Ingt. Rocha Cabral/FCT)

M .Sc. Students
Claudia Dias (FCUL)

B.Sc. Students
Nuno Duarte Afonso (FCUL)
Inés Martins Alves (FCUL)



Jose Antdo (FCUL)

Ricardo Bandarrinha (FCUL)
AnaBartolomeu (ICBAS)
Lara Carvaho (FCUL)

Inés Conceicao (FCUL)
Ana Costa (FCUL)

Lara Costa (FCUL)
AndreiaFeijéo (IST)

Pedro Geraldes (FCUL)
Nuno Geraddo (Univ. Evora)
Alexandre Goncalves (FCUL)
AndreiaLino (FCUL)
SaraMarques (Univ. Evora)
Véania Parelho (FCUL)
Susana Pascod (Ingtituto Piaget)
Gustavo Rosa (FCUL)
Joana Santos (FCUL )
AnaCatarina Slva (FCUL)
Susana Silva (FCUL)

Sofia Simdes (FCUL)
AnaMariaViera(FCUL)
ClaudiaVieira (FCTUNL)
Joana Vitd (FCUL)

Technical Support Students
MariadaLuz Alvim (BIC/FCT)
SilviaAnténio (BIC/ICBAS)
Silvia Correia (BIC/FCT)
Vasco Correia (BTI/FCG)
CarlaFerreirinho (BIC/FCT)
Lidia Fonseca (BIC/FCT)
SaraLopes Marques (BTI/FCT)
Vanessa Oliveira (BIC/FCT)
Dominique Ogtder (BTI/FCG)
Nuno Sepulveda (BIC/FCT)
AnaMariaViera (BTI/CELBI)

Others

Catarina Figueiredo
Joana Martins

Marta Martins

Maria Hortense Matos
CarlaNarciso
AnaMargarida Prado
Olivia Rodrigues



Dora Sabino
Catarina Serrano
Rui Soares
Marta Vitorino

SHORT-TERM VISITORS

The IGC benefits from a large number of vidtors each year. Most come to follow up
collaborations with colleegues a the IGC. Persons listed here did laboratory or
theoretical work at the IGC during 2001.

José Maria Alvarez (Univ. Sdo Paulo, S&o Paulo, Brazil)

Irun Cohen (The Weizmann Ingtitute of Science, Rehovat, |srad)

Gianni Garotta (Serono International, SA, Geneva, Switzerland)

Vincent Guiyedi (Inst. Pasteur Paris, Hosp. Pitié-Sapétriere)

Marialsabel Campos dos Reis (Hospita Egas Moniz, Lisbon, Portuga)

Luis Rocha (Los Alamos Nationd Laboratory, Los Alamos, USA)

Renato Rodrigues-Pousada (Idtituto Naziondle di Ricerca per gli Alimenti e la Nutrizione,
Rome, Itay)

Abbreviations

CNRS Centre National Recherche Scientifique (France)

DGV Direccéo Gerd de Veterinaria

EAN Estacdo Agrondémica Nacional

FCG Fundacdo Caouste Gulbenkian

FCUL Faculdade de Ciéncias da Universidade de Lisboa

FCUP Faculdade de Ciéncias da Universidade do Porto

FMUL Faculdade de Medicina da Universidade de Lisboa

FCMUNL Faculdade de Ciéncias Médicas da Universidade Nova de Lisboa
FCT Fundac&o para a Ciéncia e Tecnologia

FCTUNL Faculdade de Ciéncia e Tecnologia da Universidade Nova de Lisboa
FERNUA Faculdade de Engenharia de Recursos Naturais da Univ. do Algarve
FMVUTL Faculdade de Medicina Veterinaria da Universidade Técnica de Lisboa

FFUL Faculdade de Farmécia da Universidade de Lisboa

IBMC Instituto de Biologia Molecular e Celular da Universidade do Porto
ICBAS Ingtituto de Ciéncias Biomédicas Abel Salazar

IEFP Instituto do Emprego e Formagéo Profissional

INSA Instituto Nacional de Salide Dr. Ricardo Jorge

ISA Ingtituto Superior de Agronomia da Universidade Técnica de Lisboa
INSERM Institut National de la Santé et de la Recherche Médicale

ISCE Instituto Superior de Ciéncias Educativas

ITQB Ingtituto de Tecnologia Quimica e Bioldgica

LNIVL Laboratorio Nacional de Investigacdo Veterinaria de Lisboa
UCSC Universita Catdlica del Sacro Cuore, Rome, Italy



ADMINISTRATIVE, SECRETARIAL AND TECHNICAL STAFF

The adminidrative, secretarid, and technicd saff of the IGC provide support to the
research and teaching activities. Everyone here worked at the IGC for dl or part of 2001.

Administrative and Secretarial Staff
Ana Paiva Brandéao

Manud Carvaho

Manuela Cordeiro

Jorge Costa

Crigtina Gongalves (from April to September 2001)
Fatima Mateus

Maria Matoso

GretaMartins

Jodo Nunes

AnaliciaPires

AnaMaria Santos

Vitor Santos (from June 2001)

Abilio Smdes

Teresa M@ Sousa

Lurdes Torres

Maria Vasconcelos (left October 2001)

Laboratory Technical Staff

M2 Ressurreicdo Alpiarca

Magda Carlos (left June 2001)
Dolores Ferreira (from October 2001)
Ana Crigtina Gaspar (from June 2001)
AnaC. Homem

Bruce Lenhart

JlliaLobato

Susana Magrito (from April 2001)
|sabel Marques

Rute Marques (left October 2001)
Nuno Moreno

Dolores Oliverra

Patricia Rodrigues (left December 2001)
Rosa M2 Santos

Technical Support Staff
Anténio Gomes

Anténio C. Ligeiro

Jodo Carlos Lopes

Paulo J. L. Martinho
Carlos Nunes
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Jodo Antdnio B. Pires (left December 2001)
Antonio Sousa
Vitor Varéo
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UNITSAND SERVICES

The IGC has st up and runs a series of differentiated Services and research-supporting
Units tha are manned, operated and financed under inditutiona responghbility. These
Services and Units provide regular scientific and technological expertise and advice, as
well as personnd support, to the researchers at the IGC and elsewhere in the campus,
while open to othersin Portugal and abroad.

Cédl Imaging
Sérgio Gulbenkian/Matthias Haury
Genetic Manipulation of Mice and Rats
Bruce Lenhart (until October 2001) Moises Mallo (from October 2001)
Animal Facility
Bruce Lenhart
DNA Sequencing and Genotyping
JlliaLobato
Bioinformatics
Pedro Fernandes
Library and Scientific Information
Pedro Fernandes

CELL IMAGING UNIT

A new Leica DIC DMR RA Microscope was inddled. Together with a ultrasengtive
cooled CCD camera and Metamorph Acquistion software it enables users to carry out
combined DIC + Huorescent imaging usng high peformance image processng
agorithms.

During the year 2001 the histology service processed more than 3100 microscope dides.

The Unit has aso produced some monoclona antibodies in high quantities, usng a new
in vitro sysem. Cugstom labdling of monoclond antibodies is avalable (FITC, Biatin,
PE, APC, PE-Cy5, PE-Cy7), and additional colour combinations were tested for future
production.

GENETIC MANIPULATION OF MICE AND RATS
During 2001 the UMTG has undergone a trangtion phase with renovation of its daff and
equipment. Although the operation of the UMTG has been limited by the condrants

imposed by the recongruction of the new anima house, it provided technical support for
severd ongoing projects at the Indtitute.

12



ANIMAL FACILITY

Although being greatly limited because of the recongruction work, the new animd
facility began operations in its production cgpacities in 2001. At year's end, the facility
was producing most of its stock strains. There were 3.540 animals produced (1.250 for
experimental purposes a the 1GC, 1.195 sold to other inditutions and 136 given to
secondary schoals).

GENOTYPING AND SEQUENCING UNIT

In the year 2001 the Genotyping and Sequencing Unit worked at full capacity of its 3
sequencing machines and has sequenced samples for IGC users and for the following
inditutions ITQB — Indituto de Tecnologia Quimica e Biol6gica da Universdade Nova
de Lishoa, Centro de Genética e Biologia Molecular da Universdade de Lisbog;
Faculdade de Ciéncias Médicas da Universdade de Lisboa; Faculdade de Farmacia da
Universdade de Lishoa, Faculdade de Medicina Veterinaria da Universdade de Lisboa;
IBET — Indituto de Biologia Experimental e Tecnoldgica, Oeiras, Ingtituto do Coragéo,
Lisboa, Indituto de Histologia e Embriologia da Faculdade de Medicina de Lisboa;
Ingtituto Superior de Psicologia Aplicada, Lisboa, Indituto Superior Técnico da
Universidade Técnica de Lisboa; Universdade do Algarve and Laboratdrio Naciond de
Investigacéo Veterinaria de Lisboa

One of the sequencing machines was dso used for genotyping in a “sdf-service’ mode
by IGC users.

BIOINFORMATICSUNIT

The Bioinformatics service delivered consultancy and accompaniment services to more
than 400 usars. Users in dl sectors of the IGC have gained familiarity with the loca
resources, namey updated databases and software. The Bioinformatics Unit has
organized sx courses, five in the IGC premises and one a the Universty of Minho. A
totd of over 100 people received training under the Gulbenkian Training Programme in
Bioinformatics (2nd edition). The EMBER project members started producing teaching
materids. A fird meeting was hdd a the IGC and dgnificant progress towards the
definition of the content and layout of the book, CDROM and website was achieved. The
BioCASE project was approved and a rew contract has been sgned, thus permitting the
continugtion of the efforts for edtablishing an European Collection Data System within
the next 3 years.

13



LIBRARY AND SCIENTIFIC INFORMATION
The number of titles in the IGC Librasy was mantained, but access to online reading

doubled in 2001. Although it is redtricted to the IGC premises, the use of this access has
increased more than tenfold. The IGC Library was visited by about 7500 readers.

14



INTERNATIONAL RESEARCH STRUCTURESAT THE IGC
?? European Mouse Mutant Archive (EMMA)

?? Laboratoire Européen Associé CNRS “Génétiqgue et développement de la
tolerance naturdlle

NATIONAL RESEARCH STRUCTURESAT THE IGC

?? Unidade de Investigacdo da Fundagéo para a Ciéncia e a Tecnologia “Tolerancia
naturd”

?? Laboratério Associado do Minigtério da Ciéncia e da Tecnologia with ITQB,
IGC/FCG and IBET.
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INSTITUTIONAL AGREEMENTS

Protocol of Scientific cooperation between the Hospital do Divino Espirito Santo,
through its Molecular Genetics and Pathology Unit (UGPM) and the Fundacgéo
Calouste Gulbenkian, through the Health and Human Development Service (SSDH)
and the Ingtituto Gulbenkian de Ciéncia (1GC).

A protocol of scientific cooperation was signed on 18 June 2001 between the Hospita do
Divino Espirito Santo, through its Molecular Genetics and Pathology Unit and the
Fundecdo Cdougte Gulbenkian, through the Hedth and Human Development Service
and the Indtituto Gulbenkian de Ciéncia

The objective of this contract is to support research previoudy gproved by the Scientific
Board of the IGC, which is conducted by the UPGM in collaboration with the IGC. To
this effect, the FCG offers, through the 1GC, its equipment and services and the use of its
laboratories, in Oeras, on a non-permanent basis by members of the UGPM team, as well
as financid support, through the SSDH, for dudents and technicians traveling to and
from the IGC. The FCG/SSDH/IGC dso supports applications for externd financing of
projects elaborated by the UGPM.

Protocol of cooperation between the Secretaria Regional da Educacdo e Assuntos
Sociais da Regido Auténoma dos Acores and the Fundacdo Calouste Gulbenkian,
through the Servico de Salude e Desenvolvimento Humano and the Ingtituto
Gulbenkian de Ciéncia.

Aiming a drengthening biomedical research on the genetic bases of susceptibility to
“complex” diseases, paticularly autoimmune diseases and autism, a protocol of
collaboration was signed on 18 June 2001 by the Secretaria Regiond da Educacdo e dos
Asauntos Sociais da Regido Auténoma do Acores with the Fundacdo Cdouste
Gulbenkian.

Given the rddive isolaion of the Azorian population with an increesed levd of
inbreeding and the consequent increase in the frequency of hereditary diseases due to
genetic defects, the Hospitd do Divino Espirito Santo of Ponta Delgada, Acores, decided
to create a Molecular Genetics and Pathology Unit.

Within this context, and as hedth support is one of the principa objectives of the
Fundacdo Calouste Gulbenkian, the Servico de Salide e Desenvolvimento Humano of the
Foundation decided to sgnificantly contribute towards equipment for this unit.

In turn, as the dudy of human diseases with “complex genetics’ is one of the research
interests at the 1GC, this Inditute decided to offer technologica and scientific support by
launching some projects of collaboration in the area of "complex diseases'.
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INTRODUCTION

2001 was the fourth year of operation of the Gulbenkian Science Inditute (Ingtituto
Gulbenkian de Ciéncia - IGC) dfter its last reform. The IGC has now grown to a tota
population of some 150 people, didributed in 21 research groups, visting scientists,
education programs, and support units & services. The indicators of our activity have
naturdly increesed to new levds scentific production, as measured by the qudity of
journas publishing our contributions, is second to no other inditution in Portugd; many
scientists of the IGC have been lecturing or presenting their results a a large number of
meetings and courses, in Portugd and abroad; essentialy dl groups at the Inditute were
very successful in obtaning nationd and/or international support for their research
projects, the new PhD Program (PGDB) continues to aitract a large number of excellent
goplications, and to successfully run the respective graduate-courses, now including
foreagn dudents, the Gulbenkian Biology Courses (our internationd advanced-course
program) were launched with a 3-weeks laboratory and lecture course on plant
devdlopment that dready ganed EMBO (European Molecular Biology Organisation)
goonsorship; the IGC has organized severa other international courses, notably in the
area of bioinformatics, as well as two international workshops: one in the context of the
CNRS European Associated Laboratory, the other as the IV Gulbenkian Autumn
Mesting, this time on Bioinformatics, a tota of 94 public research seminars were hdd at
the Inditute in 2001 (including 2 “Gulbenkian Lectures Frontiers in Modern Biology”),
in addition to dl other “internd” seminars, discussons and “journd cdub” meetings,
findly, we have received vidts of some 500 secondary school biology students with the
respective teachers, and actively participated in other initiatives on Science & Society.

The Inditute has adso kept its dynamics of growth: the Scientific Advisory Board
has approved severa new intraamuros and “externd” groups that have dready Sarted
opeating; the fird two scientific appointments at the “Laboratdrio Associado” founded
by the Science & Technology Minisry were open to international applications and
awarded to young scientits with curricula tha judified their gppointments a the
“Asociae’ leve. Last year, together with the Servico de Salde e Desenvolvimento
Humano of the Gulbenkian Foundetion, the IGC has sgned agreements with the Azorian
Hedth Authorities, in order to launch new programs on the genetics of human diseases,
and ganed a new “externd” research group a the Hospitd do Divino Espirito Santo in
Ponta Delgada. The Indtitute continued to attract excellent applications for group leaders
from young scientists, as well as many candidates for student, post-doctoral and technica
postions. We were very honoured with the decison of a few “senior investigetors’ with
impressive records in science to move to Oedras, a fact which spegks highly of the
Indtitute' s scientific environment and the quality of itslife.

More importantly, perhaps, the Inditute has become a meeting point for persond
interactions and scientific exchange, a turning platform for many who like to be here and
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regularly come back to find intellectud openness and excitement, new chdlenges and a
podtive dtitude to stience We bdieve that the difficulty of edablishing a srong
“inditutiond soirit” with a population of predominantly young scientists and sudents
who turn-over a a high rate is being overcome with the participation of dl those, here
and esawhere, who congder the IGC to be ther home. The “IGC spirit”, built upon the
“PGDBM/PGDB gpirit” but enriched by further diversty and inditutional components, is
now a redity that is fostered every day by the communad use of our resources and
equipments, by our “horizontd Sructure’, and by the sharing of scientific problems and
excitement across different areas of biology and medicine. We are happy that this feding
of coheson of principles and gods in the diverdty of individuds and specific scientific
interests, has darted to gain yet further perspectives by its extenson to the IGC's
neighboring institutions that are adso our partners in the “Laboratério Associado”. While
we dill need to develop this rdationship further, it is clear that, in many ways, 1TQB,
IBET and IGC dready function as a sngle large indtitution, and share the conviction that
the interest of the campus passes before that of each indtitute, let done that of individua
groups or scientists. The recent work for the preparation of our proposds to the call from
the Research Council on heavy equipment has been a rewarding demondration of this
attitude.

The Inditute€s misson to serve as an incubator for new scientific leaderships,
notably to be insarted in the Portuguese scientific community, is based on a threestep
drategy: firg, to identify the best students and give them optima conditions of education;
second, to atract the most origind and promising young scientists and give them support
and full autonomy for a few years, such that they can prove their quaity and capability;
third, to make sure that they leave the IGC to take up better podtions esewhere. This
drategy of identifying and invesing in the best people only to push them out, is
obvioudy “suicidd” for a conventiond research indtitution. On the other hand, the god
of the Gulbenkian Foundation is precisdy to contribute to the development of science,
and of science in Portugd, rather than to support one more conventional research
inditute. The Foundation's spending in the IGC as a “direct activity” is thus fully
judtified, because we are here to serve the scientific community in ways that no other
inditution in Portugd can do. Thus, other indtitutions naturdly keep the best scientists for
as long as they can, usudly until they retire. It is thus very rewarding to see tha the
IGC's “suicidd” drategy has actudly begun to work and is bringing the expected fruits
three of our current group leaders were recruited for pogtions a different Universties,
and will be moving on to the new laboratories whenever completing ther 5 years
contracts in Oeiras. These groups, we hope, will seed the “IGC spirit” esewhere and will
continue to be “IGC groups’ wherever they are. The turn-over of groups and scientists at
the Inditute is thus a sne qua non condition of its operationd modd. Accordingly, in
2001, the very first group a the “new IGC” has moved aboroad. Furthermore, severa of
our technicd personnd, educated a the Inditute in highly differentiated technologies,
have now been recruited to other inditutions, giving thus proof that another of our
missonsis being fulfilled.

The renewd of the Inditute's infrastructures was continued a a reasonable pace.
Thus, we have completed the recondruction of the anima house, the seminar rooms, the
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cafeteria, and the genera dorage, as wdl as a new wing of laboratories. In addition, we
have built a greerhouse and a “fly room”, and have inddled faclities for the
maintenance and breeding of frogs and zebra-fish, which form an essentid pat of the
infrastructure necessary for an encompassing programme in developmenta biology. We
have proceeded with the re-equipment of the anima house and laboratories, including the
inddlation of seven new laboratories in the new wing. Furthermore, new informatic
sysems were introduced in the adminidrative and financid management, in order to
facilitate and speed up the ordering, purchase and didribution of equipments and
consumable supplies. The year 2001 was dso marked by the decison of the Board of
Adminigration of the Gulbenkian Foundation to build a “faculty resdence’ in the Oeras
canpus and to inddl here, together with the loca authorities a “science garden”
dedicated to the promotion of biology with the generd public, particulaly with
secondary school teachers and students.

The only thing a the Indtitute that did not grow in 2001 was the budget that was
ascribed to the IGC by the Gulbenkian Foundation. The Inditute is a department of the
Foundation, not part of a univerdty or of a date laboratory, and it cannot engage in
educationd or entrepreneurid  for-profit activities. Hence, the IGC has no “core’
financing other than the Gulbenkian Foundation's budget (and a handful of postions we
obtaned from the Minisry of Science in the context of the Associated Laboratory),
meking it paticulaly sendgtive to variaions in the Foundaion's budget. The
development of the Inditute could nevertheess be continued, through the efforts of our
scientists, and the money they have obtained in contracts with the Portuguese Research
Council (Fundacdo para a Ciéncia e a Tecnologia - FCT), with the European Union, or
with private entities This dso dlowed us to fully participate in the Foundation's efforts
to reduce permanent daff personnd. We dsrongly hope that the current worldwide
finendd difficulties will yield to better times, and that the Board of Adminigration of the
Gulbenkian Foundation will be in a pogtion to pursue its policy of increesing the share of
science in its gpending. Science is Hill markedly underrepresented a the Foundation,
while many prominent politicians share the view that science is today a fundamentd
pillar of democracy, and the motor of al socio-economica progress. We do hope that the
Boad of Adminidration of the Gulbenkian Foundation will continue to provide the
necessary support to bring to fruition a promisng new mode of a scientific education &
ressarch inditution in Portugd that has repidly reeched internaiondly competitive
standards.

In what concerns science, the mgjor progress in 2001 was the rapid integration of
severd new groups that, with their specific concerns and questions, come to grestly
enrich the IGC's present collective competence. The area of infections and immunity was
reinforced with three groups working on maaria, dl concerned with various aspects of
host-paragite interactions. A group on inflammation is now complementing our efforts on
cdl biology, as wdl as on the physopathology and genetics of autoimmune diseases, and
might dso hep the work on infection. The area of developmenta biology has gained two
new groups that smultaneoudy strengthened our competences in genetic manipulaion of
mice and in confocd microscopy. Celular dress is recalving increasing  atention,
particularly in what concerns cytoskeleton dynamics, a federating topic for severd groups
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a the Inditute. With the arrivd of new groups working on evolution of complex traits
that is expected for 2002, the thematic coherence of the IGC will be close to completion.

Sgnificant scientific advances were made in essentidly dl aress of research at the
IGC. Biology is living very excdting times, for we now know of an increesng number of
components and processes (genes, molecules, cels, intrac and inter-cdlular pathways of
sgnding and communication), such that globa properties and generic rules for systems
operation and controls can be derived. It is exciting, for example, to discover that some of
the “big questions’, such as spacio-tempord coordination in living sysems, can be
mediated by processes as smple as osllaions in ion (protons and cadcium)
concentrations. This was shown here for the growth of pollen tubes and for adult cdls,
and dso for egg fetilization, where two didinct cacium-dependent pathways were
identified, with cdear implications for the technology of in vitro plant fertilization.
Another example: a smple gas (carbon monoxide, CO) turns out to have such a variety of
fundamenta physiologica roles that it is provoking a widesoread excitement, not unlike
that dtirred by nitric oxide (NO) some years ago. One of the IGC's new groups centers its
interests on CO’'s anti-inflanmatory activities, opening the way to increasng cooperation
with the immunologists, but dso with groups intereted in the biology of endothdid
cdls Novd indghts were dso obtained into other highly complex sysems, such as the
organization of shgpe and Sze in the embryo: on the one hand, the cyclic expresson of
some genes in a given embryonic region now appears to be used by cdls as information
about their podtion in both antero-posterior and medid/laterd coordinates, on the other
hand, after years of attention to single genes and/or pathways, it has become clear that
“independent” protein  factors synergize in the regulation of fundamenta complex
processes, such as cdl death and the condruction of organ shapes. We dso understand
better how cdls divide and how daughter cells separate to become independent, through
work done here on the characterization of centrosomes. The study of vird genes and
proteins that subverte cdlular functions continues to give us indghts into the biology of
both the cell and the virus: one group a the IGC has now identified a protein from herpes
virus that, through binding to a mgor component of a molecular pathway used by the cell
to receive dgnds from its environment, “occupies’ that pathway to its “advantage’. The
immunologists, in turn, ae excited with the perspective that complex, “distributed”
properties such as naurd immunological tolerance, involving many cdl types and
devdlopmenta “programs’, are now Yyieding to a better understanding through the
identification and characterization of a class of cedls desgnated as “regulatory” which
aopear as “master players’ in that process. They have advanced the fidd by the
characterization of receptor specificities of such T cdls in a mouse mode of multiple
sclerogs, and are on the way to identify amilar cells in diabetes. The dream of producing
T cdls under controlled conditions in vitro is aso being pursued, in ®llaboration with an
“externd” IGC group that is andysng the role of a cdl-to-cdl communication system
that is widdy expressed in the embryo and may hold the key to another “big question”:
differentiative commitment. This group has shown tha distinct Notch-1-ligands mediate
dternative commitment ggnds to the differentiating hematopoietic cdl, thus opening
new perspectives in this exciting fidd of “sem cdl” differentiation. Yet higher leves of
complexity are better approached at the present time by theoreticians, for they are not
limited in the condruction of modds and hypotheses by the complexities of the
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experimentad systems. Ther work is fundamenta, neverthdess, as they try to “make
sensg’ of many empiricd observations and are prime consumers of “datd’. For example,
nove theories were derived here for the understanding of processes involving multiple
hierachicd levels of life (genes, chromosomes, cells, organiams, societies of organiams,
dl viewed as different levds of socid groups), and for questions as complex as the
control of ther reslience, according to the degree of relatedness of the respective
individuad members. While these theoreticd models ded with biologica evolution, the
pardld with our human societies is sriking.

On technicd grounds, the increasing utilization of “gene- or oligo-chips’, of
cdlular imaging, and of bioinformatics by severd groups was, perhaps, the most
ggnificant development. This has lead to new requirements and necessary invesments in
equipment, notably in microscopy, computers and DNA arrays stations.

Finaly, 2001 marked the launching of systematic and organised concerns with the
intellectud property generated a the Inditute. Profiting from the arrivd of an outstanding
scientis who aso has solid entrepeneurid experience, the IGC has now submitted its first
patent, and is determined to engage in sudained efforts in this direction. Along the next
few years we hope to “incubate’, together with the new scientific leaderships, young
entrepreneur-scientists as wel, thus contributing to re-inforce this component of an active
community in modern biomedica research.

Antoénio Coutinho
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RESEARCH

The IGC's scientific interests are centered on the genetic bass of development and
evolution of complex sysems privileging organian-centred agpproaches and using
experimental modds tha include plants, yeest, flies and mice, while working on the
genetics of complex human diseases as well. A drong theoreticad sector is dso one of the
IGC’s specificities.

PROJECT REPORTS

Genetics, disease and biology
Member: John Stewart

The mgor work carried out during the past year is the further devedopment of a new
method of genetic anadlyss for multifactorid genetic diseases. The bass of this method is
a threshold model in which the probability of developing disease is an Sshaped function
of the number of "dissase dldes'. The input data required consst of: population
frequency of the disease (PF), monozygotic twin concordance rate, and frequency in sbs
of affected probands. The frequency of disease dldes can be estimated from data in the
literature; for a wide range of genetic diseases (PF varying from 0.04% in Autism to 33%
in Allergy), the average vaue is surprisngly high, 24% (range 1%-76%). This represents
a reversal of current perspectives, according to which "disease dleles’ are supposed to be
vay rae Confirmation of this new perspective will require the identification of
physologicdly sgnificant "sub- phenotypes' specific for each of the gene loci involved.

Genetic Epidemiology of Autism

Members. Agtrid Moura Vicente and LuisaMota Vieira
Students. Ana Margarida Coutinho and Susana Silva
Collaborator: Guiomar Oliveira, Hospital Pedidtrico de Coimbra (HPC)

The epidemiologica survey for autistic children conducted by this group in 2000, which
covered 20% of school children aged 710 in mainland Portugd and the Azorian Idands,
identified 252 children suspected of suffering from autism spectrum disorder (ASD).
During 2001, the identified children were evaduated for diagnods mesting Autism
Diagnodtic Interview-Revised (ADI-R) criteria, by the clinicd team from the HPC. The
children with a confirmed diagnoss of ASD will be recaled during the next year to the
HPC, for a multidisciplinary research protocol that includes clinicd and neurologica
examination, developmentad and cognitive assessment, and cytogenetic and biochemica
andysis, and for pedagogic orientation. Biologica samples for a cdl, seeum and DNA
bank will then be collected. At the same time, the family history of these children will be
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dudied, usng a dructured indrument for diagnosis of psychiaric illness in reatives of
the proband, when these are not avalable for direct examination. We want to test the
hypothess that cognitive or psychiaric dysfunction is more common in families of
autigic probands than in the generd population, and tha therefore the same gendic
defects may be underlying common behavior dterations in a spectrum of cognitive or
psychiatric diseases segregeting in these families In pardld, the collection of biologica
samples from autigic patients routindy followed a the HPC, and fird-degree rdatives,
has progressed. This population sample presently comprises 129 nuclear families with
136 autigic patients, meeting the ADI-R cutoff for diagnosis of ASD. For these patients a
large body of dinicd, biochemicd and behaviord data is avalable, gathered following
the research protocol mentioned above.

Genetic andyss of sdlected candidate genes and chromosomd regions in this population
is underway. The chromosome 7031 region, where both linkage to autism and a gene
mutation responsible for Specific Language Imparment have been found, is being
evauated. Severd markers covering this region were tested, and an association with ASD
was replicated in this sample. The same markers are being tested for association with a
phenotype of severe language deficit within the ASD sample, which is defined by low
scores for language developmenta quotient and near normd globa developmentd
quotient, as tested using a specific devdopment evauation procedure (Griffiths Menta
Development Scde 11). High serotonin levels in platelets of a proportion of ASD patients
have been consgently reported, but the significance of this observation in autism is not
known. We have measured serotonin levels in patients and relatives, and are testing genes
involved in the serotonin pathway for associaion with this phenotype. Alldic association
of the serotonin transporter was found both to ASD and to hyperserotonemia in our
population, in agreement with a role for the transporter in the eiology of autism. The
hypothess of an autoimmune dysunction in autism is beng teded, andyzing the
occurrence of autoimmune reectivities agang human brain tissue in the serum of patients
and family members and age-matched controls. The patterns of antibody reectivities are
being evduated usng the Panama Immunoblot technique and multiparametric andyss.
Prdiminary data evidenced shared reactiviies within the nudear families, but no
sgnificant differences in autoantibody profiles between autistic patients and age-matched
controls.

Genetics of Human Systemic Lupus Erythematosus (SLE)

Members: Adtrid Moura Vicente, Carlos Ferreira, Congtantin Fesel, Francisca Fontes,
Luisa Mota Viera, Jorge Carneiro, John Stewart, Dan Holmberg, Jocelyne Demengeot,
Carlos Penha Gongalves and Anténio Coutinho

Student: Marta Barreto

The collection of SLE patients and famly members has progressed throughout 2001, in
collaboration with the Associacdo de Doentes com Lupus. Presently, 82 familid cases
have been identified, and from these 16 multigenerationd families have dready been
collected. Identification of familid cases is progressng in the Azorian idands. A
database has been edtablished, gathering clinicd and serologicd information as well as
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disease-associated phenotype and genetic data. The first objective of this work is to
define disease-associated immune  phenotypes, which can subsequently be geneticaly
mapped. Given that antinuclear antibody (ANA) production is a main characterisic of
SLE, we are focusng on the analyss of autoantibody reactivities in patients and relatives.
We find that antinuclear antibodies are often present in rdatives not filling the criteria for
diagnoss of SLE, but that may suffer from minor symptoms that occur associated with
the disease. Pilot segregation studies for ANA in these families indicates that, while the
transmission sitern of SLE is not defined, the inheritance of ANA follows a clear pattern
in some pedigrees. The patterns of autoantibody reactivity againgt nuclear extracts are
being further sudied usng a quantitative immunoblot technique designated Panama Blot.
Multiparametric andyds of the multiple antibody reectivities in these blots will be
peformed with the am to define autoimmune traits associated with the disease and/or
segregeting within the families. Prdiminary data obtaned with this technique shows
some reactivity differences between patients and hedthy controls, and shared reactivities
within affected and unaffected members of the same families. The epitope specificities of
the antinuclear antibodies in patients and unaffected, but ANA-postive, reatives are
being further investigated by immunofluorescence in Hep-2 cdl nude.

Genetics of murine IDDM

Members: Dan Holmberg and Carlos Penha Gongalves
Students: Marie Louise Bergman and Susana Campino

This project ams a identifying and geneticdly map subphenotypes associated with
disease development in the Non-Obese Diabetic (NOD) mouse modd for type 1 diabetes.
Autoimmune diabetes in the NOD mouse is a multifactorid and polygenic disease,
controlled by a least 19 susceptibility loci, named insulin dependent diabetes (Idd) loci
1-19. To date, no etiologicd mutetions have been definitely identified as contributors to
T1D pathogeness. Recently, we replicated our previous finding that the apoptoss
resstance induced by dexamethazone maps to the 1dd6 region. We adso sudied the
genetic control of the gpoptoss resistance phenotype in a cohort of F2(B6xNOD) females
and have obtained evidence of linkage of this phenotype to a region overlapping the 1dd6
region. Further, we have established 1dd6 congenic NOD and B6 drans, containing a
region of the 1dd6 locus that appears to control thymocyte apoptoss resistance as well as
to contribute to the control of type 1 diabetes.

Molecular basis of the DiGeor ge syndrome

Member: Moisés Madlo
Collaborator: Virginia Pgpaoannou, Columbia University, New York, USA.

The DiGeorge syndrome is a dominant disorder characterized by cardiac outflow tract

anomdies, hypoplada of the thymus and parathyroid glands, cleft pdae and facid
dysmorphogeness.  In humans, this syndrome is frequently associated with
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microddetions in the 22911 chromosoma region. It has recently been shown tha one
gene located within this region, Tbx1, is the mgor gene responsble for the
manisfesations associated with this syndrome. However, these manisfedtations are
present with variable penetrance and severity depending on the genetic background. This
variability can be accounted for by the presence of other genetic loci, caled modifiers,
that influence the phenotype. We have found tha inhibition of BMP dgnding in the
premigratory neurd crest phenocopies the DiGeorge phenotype. Therefore, genes withing
this pathway are prime candidates to act as modifiers. We are tedting this possbility
usng a genetic gpproach. In addition, we are peforming a molecular andyss of the
origin of the various maformations associated with the DiGeorge syndrome both in the
Tbhx1 mice and in the "antiBMP" transgenic mice.

Genetics of malaria in wild mouse models

Members. Dan Holmberg, Carlos Penha Gongaves, Sylviane Pied and Pierre André
Cazenave
Student: Susana Campino

To ducidate the genetic mechanism involved in the control of susceptibility/resstance to
murine madaria we are taking advantage of the fact that some inbred wild-derived mouse
grains display unique phenotypes of resstance. Crosses of these mice with susceptible
laboratory drains C57BL/6 are used for genetic mapping and identification of genes
controlling resstance/susceptibility. Recently, we have dudied the WLA drain, which is
highly resgtant to cerebra mdaria In a genome wide screening of a F2 cohort two loci
linked to cerebral mdaria resstance and two loci linked to resstance to hyperparasitemia
have been identified. Usng a congenic mouse gpproach we ae currently aming to
identify and characterize candidate genes in these chromosomd regions.

Tradeoffsin the evolution of virulence

Member: Francisco Dioniso
Student: OliviaF. R. Rodrigues

Virulence, defined as the amount of damage that a paradte causes to its hod, is
influenced by severd evolutionary processes. For example, parastes are favored to
exploit their hosts prudently to prolong infection and avoid killing the host. Thus, there is
a tradeoff between prudent exploitation and rapid reproduction. That is, there is a tradeoff
between transmission and virulence. In order to study the evolution of virulence, we are
usng three different gpproaches. an experimenta gpproach using conjugative plasmids
and ther bacterid hods, a computationd approach by modding the interaction and
evolution of parastes and ther hogts, in order to better understand experimental results,
as wdl as to plan experiments with plasmids and bacteria; a theoretica approach, through
the andyss of theoreticd modds of the ewolution of competition, cooperation,
symbioss, virulence and mutuadism. We have been dudying the diversty of transer
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ability of plasmids among different bacterid types and the rdationship of that diversty
with the evolution of virulence.

HI1V2 as an attenuated modd of aidsvirusinfection

Members. Jorge Carneiro and Zvi Grossman
Collaborators: A.E Sousa, A. Loureiro, R. Victorino, Unidade de Imunologia Cdular
/CEBIP/Faculdade de Medicina de Lisboa, Portugal

The am of this project is to caify the causa reaionships among CD4 cdl depletion,
HIV replication and immune activation observed during AIDS pathogenesis. Our drategy
consgs in comparing the immunodeficiencies caused by HIV1 and HIV2, and in usng
mathematicd modelling in the interpretation of results. We dratified and paired groups of
HIV-1 and HIV-2 infected patients whose levels of CD4 depletion fdl in the same range
and found that the two infections exhibited a Imilar imbaance in the naive/memory-
effector population ratios with comparable up-regulation of CD4 and CD8 cdll-activation
markers (HLADR, CD38, CD69, Fas molecule). Moreover, there was a Smilar increase
in the frequency of cyding CD4 T cdls (Ki67"), which was in strong correlation with the
expression of activation markers, and a smilar leve of anergy, as assessed by the in-vitro
lymphoproliferative responses to CD3 simulation in the presence or absence of CD28
co- dimulation and to a pand of microbid antigens. These findings are surprisng
conddering that the two HIV-associated immunodeficiencies are characterized by
markedly different plasma vira loads and are known to display different rates of CD4 F
cdl decline and dinicd prognoss. They suggest a causd rdationship between immune
activation and CD4 T cdl depletion in HIV disease and only an indirect reaionship of
these parameters to the virus rate of replication. A definitive darification of these
rdaionships in terms of cause and effect would be relevant for the delinegtion of immune
based strategies in the trestment of HIV disease Mathematicd modds are being
developed to better underdand these rdationships in quantitative terms, that will
eventualy lead to testable predictions.

The potential and application of virus host evasion genes that modify apoptoss

Member: R.M.E. Parkhouse and Ana Crespo
Student: Silvia Almeida

The am of this project is to identify and exploit vird modifiers of apoptoss and cytokine
responses (particularly TNFRs) as a potential source of novel hedth care pharmaceuticas
for manipulation of immune responses and treatment of certain diseases. Such virus
genes will be identified by nucleotide sequence and functiond andyss of cloned vird
ORFs and cDNA libraries of three large DNA viruses (African swine fever (ASFV),
Ectromelia virus (EV) and Mouse herpes virus (MHV 68)). As a direct approach towards
identifying novel virus evason genes which do not have homologies in the data base, the

26



genes of these three viruses will be sysematicaly screened in functional assays for their
impact on gpoptosis and for binding to chemokines and cytokines.

Mogt of the year's work has been occupied with subcloning virus genes into expression
and retrovirus transfer plasmids. As a necessary prelude we have had to modify existing
plasmids for expresson (pcDNA.3) and retrovird cloning (pLXIN-neo and PBABE-
puro). These modifications include the design of appropriate redriction sStes for facile
subcloning of (1) Expresson (cDNA) libraries of mouse herpes virus (MHV68) and
Ectromelia, the mouse pox virus (EV) and (2) The 60-80 vird OFR's of unknown
function and unrecognissed homology produced by PCR doning from African Swine
Fever Virus (ASFV) and MHV68 genomes. In addition, the plasmids have been modified
to indude an influenza haemaggiutinin tag to facilitate identification, tracking,
visudization and purification.

To date, we have cloned the bifunctiond inhibitior of NFKB and NFAT (ORF 238 L of
ASFV), pro-gpoptotic, LC dynein-binding protein (ORF E183L of ASFV), and 3 anti-
apoptotic genes (ORF M11 of MHV 68, ORF 224L of ASFV and ORF A179 of ASFV).
Systematic cloning of genes with no recognizeble homology in the data base is underway,
and the congruction of virus cDNA libraries from MHV68 and EV has been
accomplished. These will now be submitted to functional assays to search for vird gene
products that bind TNF or modify the induction of apoptoss.

Molecular Pathogenesis of Murine Gammaherpesvirus-68 in Mice and Molecular
Interactionsin Murine Gammaher pesvirus 68 L atent Infection of B-L ymphocytes

Members: Pedro Simas and Alexandra Teixeira
Students: Patricia Madureira, Sofia Marques and Lidia Fonseca

Studies into the molecular bass of gammaherpesvirus latency have been hindered by the
lack of amenable animad modd systems and the lack of fully permissve cdl lines, which
are required for the genetic manipulation of these viruses.

The research theme in my laboratory centres on the utilisation of a gammaherpesvirus,
desgnated murine herpesvirus 68 (MHV-68), whose pathogeness can be readily
investigated in the laboratory mouse (for recent reviews see Smas & Efgathiou, 1998;
Doherty and Christensen, 2000). MHV-68 is geneticaly related to Epstein-Barr virus and
Kaposls sarcoma associated herpesvirus, which ae importat human pathogens.
Experimental infection of inbred srains of mice with MHV-68 results in acute productive
infection of the lung followed by latent infection of B-lymphocytes. Comparison of the
genomic organisation of MHV-68 with other gammaherpesviruses shows the presence of
virus specific ORFs and a number of cdlular homologues, which are predicted to
determine the particular biologica properties of these viruses, eg. hogt range, immune
evason, latency and disease. In MHV-68 fourteen such genes are present, designated M1
to M14, and saverd cdlular homologues, including a complement control protein, a D-
type cyclin and an IL8 receptor. In addition to these cellular homologues two of the BEM?
genes, M1 and M1l1, show low levd smilaity to serpins and bcl2 cdlular protein,

respectively.
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Our research interest is to understand how co-ordinated expresson of these cdlular
homologues and unique ORFs, in a deveoping B-lymphocyte, result in immune evadon
and latent infection.

To this end, we have adopted the following drategies, (i) to determine the tropism and
virus transcription pettern, during the edtablishment and maintenance of latent infection
in B-cdlsand, (ii) to congtruct recombinant viruses with specific genes deleted and study

thelir phenotype upon infection of mice and, (iii) to identify cdlular molecular targets for
virus latency-associated genes.

T- cell responsesin the pathogenesis of malaria

Members: Sylviane Pied, Sergio Gulbenkian and Pierre- André Cazenave
Students: Rui Manud Trindade Oliveira, Sebastien Bagot, Vincent Guiyedi

The man objective of our project is to andyse the T-cdl response involved in the
pathogeness of Cerebral Maaria (CM). Immune responses triggered by the mdarid
paradte play a mgor role in controlling paraste replication (protection) but are dso
associated with pathological changes that occur during maaria infections (pathogeness).
An understanding of the interaction of the paraste with the hogt immune sysem would
be essentiad for the devdopment of interventions to reduce mdarid morbidity and
mortality. We have previoudy shown that the occurrence of the neuropathology is linked
to ?? T cdls in mice infected with Plasmodium berghei ANKA, a parasite strain able to
induce cerébrd mdaia in susceptible mouse dranss We now focus on  the
characterisation of these ?? T cdl subpopulations and on their pathogenic function. We
have observed a significant increase in the number of CD8" T cdls in the brain of mice
developing CM when compared with hose that do not develop the disease. These CD8"
T cdls exhibit a phenotype of activated cdls as demonsrated by the leve of expresson
of CD25, CD69, CD44 and CD62L surface markers and are not undergoing T cdl
apoptosis. They secrete ?-IFN and TNF. To further characterise CD8 population from the
bran of CM postive mice, we have sudied the repertoire of TCRBV genes tha is
expressed in these cdls, usng the Immunoscope approach on a large scde and new
informetic tools (ISEApesks) to analyze the huge amount of data gathered. Data obtained
showed a polyclond CD8 T cdl response and dlowed the identification of putative
pathogenic, recurrent clones expanded in CM™ mice but not in infected mice that do not
developed CM (CM"). Findly, functiond studies usng are in vivo and in vitro sysems
are in progress with the aim to better understand the role played by these CD8" T cdlsin
the pathologica process.

Study of Immunogenic Proteins of Mycoplasma mycoides subsp. mycoides Small
Colony Type.

Members: Pedro Smas Jose Regalla and Rosario Goncalves (LNIV)
Students: Lidia Fonseca and Paula Silva (LNIV)
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Mycoplasma mycoides subsp. mycoides (Mmm SC) is the causative agent of contagious
bovine pleuropneumonia (CBPP) in domegtic catle. Due to its economic impact for
agriculture this dissese has been induded in Lig A by the Office International des
Epizooties and has been erradicated from most European countries.  Although, extensive
control and eradication programs have been implemented in Portugd this disease is 4ill
endemic. Part of the difficulties of the control and erradication programs are due to the
fact tha the avalable diagnodic tests fal to detect assymptomatic carrier animads and
lack sengitivity and specificity.

The proposed work is part of a formal collaboration between the Laboratorio Naciond de
Investigacao Veterinaria (LNIV) and the Indituto Gulbenkian de Ciencia (IGC). Its
objective is to develop a specific, sendtive and repid serologicad diagnogtic test by: i)
identification and cloning of Mmm SC immunodominant protein encoding genes (IGC),
i) epitope magoping of Mmm SC immunodominant proteins (IGC), iii) andyds of
intraspecific variability of Mmm SC (LNIV) and iv) to develop improved serologica
reagents and tests for CBPP (LNIV).

Strain typing of BSE in Portugal and genetic susceptibility to prion diseases.

Members. Pedro Simas and Alexandre Galo (LNIV)
Student: Leonor Orge

This project is part of a collaboration between the Laboratorio Naciona de Investigacao
Veterinaria (LNIV) and the IGC. The objectives of this project are: i) to type the current
agent of bovine spongiform encephdopathy in Portugd and ii) to determine Prnp gene
polymorphism in sdected Portuguese sheep populations.

Control of human, bovine and porcine cysticercosis through vaccination and
improved diagnosis.

Member: R.M.E. Parkhouse

Collaborators: T. Garate (Ingtituto de Salud Carlos 111, Centro Naciona de Microbiologia,
Madrid, Spain), L. Harrison (Universty of Edinburgh, Depatment of Tropicad Animd
Hedth, Centre for Tropicd Veterinay Medicine, Scotland), E. Sciutto (Universdad
Naciond Autonoma de Mexico, Inditute de Investigaciones Biomedicas, Mexico), M.
Cortez (Universdad de Carabobo, Venezuda) and H. Garcia, Universdad Peruana
Cayetano Heredia, Lima, Peru).

The zoonotic tgpeworm Taenia solium, causd agent of life threstening human
neurocygticercoss, conditutes an increasingly maor hedth risk. The adult, or tapeworm
dage, lives in the intesine of man, whilst the intermediate metacestode stage, responsible
for cysicercoss, may occur both in pig and man. The related paraste, Taenia saginata,
amilaly infects man as an intestind tapeworm but passes its metacestode stage only in
catle. Rurd transmisson is mediated by poor sanitation and uncontrolled pig and cow
management practices, and s0 the prevalence of these parasites is an objective indicator
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of rurd poverty. Recently, population movement linked to close human/pig and cow
contact in the rurd-urban interface has exacerbated the problem. Control through
improved sanitetion is a mgor, long-term and expensive god. This project focuses on the
shorter-term, more cost-effective drategies of improving pig and cow management,
induding village pig veccination (transmisson control) and the development of sendtive
and specific diagnostic assays to detect parastes and anti-parasite antibodies, the latter
based on synthetic peptides, recombinant reagents and PCR, not paraste materia. New
diagnogtic assays will improve hospita paient monitoring/treetment and  man/pig
screening and hence epidemiological knowledge.

To date, we have succeeded in developing the following diagnogtic tests: 1) PCR tedts for
the differentid diagnoss of cestode parasites (Taenia solium, Taenia saginata and E
chinococcus); 2) Synthetic peptide based assays to detect antibodies to Taenia parasites
and 3) An ELISA assay which detects secreted metacestode antigens and thus viable
metacestode paradites in pigs, cattle and man. These are al now being applied in endemic
aess, principdly Mexico, Peru, Bolivia and Venezuda, and, on occasions, cdlinicd
meaterid in Spain.

Findly, we have developed a potentid vaccine for bovine cydicercoss, based on a
recombinant oncosphera  surface and secreted molecule  which, interesingly  is
functiondlly, an adheson molecule, possbly fadilitating tissue invason by the paraste in
the intermediate hog.

M echanisms of plant cell growth and morphogenesis

Member: José Feijé
Students: Ana Catarina Certd, Sofia Cordeiro, Ricardo Bandarinha Almeida, Ana
Margarida Prado, Ana Maria Viera, Silvia Costaand Leonor Boavida

We are developing a systematic gpproach to the basic phenomena underlying cell growth
and morphogenesis. We intend to tackle some of these issues by means of dtate-of-the-art
biophyscad approaches amed a undersanding some of the fundamenta physiologica
regulatory loops in growing pollen tubes grown in vitro, a paradigmatic mode for
sudying gpica growth. Data gathered with eectrophysiology and imaging techniques is
to be integrated on a coherent theoretica background by established collaborations with
physcigs and theoreticd biologists. On the other hand a systematic molecular gpproach
will now be started to establish the molecular counterparts of the physiological models.

Pollen stigma interaction and sexual plant reproduction
Member: José Feijo
Students: Ana Caaina Certa, Sofia Cordero, Ricardo Bandarrinha Almeida, Ana

Margarida Prado, AnaMaria Vieira, Silvia Costa and Leonor Boavida

Sexud Pant Reproduction represents the evolutionary context in which pollen tubes
evolved and fit in. We am to goply the knowledge on the mechanisms tha control
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growth to a better understanding of the complex communication and guidance behaviour
of pollen tubes within the femde tissue This objective will imply devdopment of a
number of fluorescent tags for pollen tubes and advanced imaging indde living pidils
usng multi-photon microscopy. On the other end mutants of Petunia and Arabidopsis
defective on reproductive steps will be screened, and characterized in terms of the
inherent physiological deficiencies.

A laterd effort is being made on the establishment of sexud cycdes in a number of non
dudied species, especidly with forestry of fruticulture interest. Besdes the immediae
aoplied interest of the results, this effort has repestedly guided us into interesting basic
research projects.

Time control during vertebrate embryonic development

Member: Isdbe PAmeirim
Student: Catarina Freitas, Sofia Rodrigues and Inés Ribeiro

In Human, Mouse, Chicken, Hy or any other organism the time of embryonic
development is maintained and drictly controlled. Each step of embryonic development
will only achieve the desired effect if it occurs a te right moment and in the right place.
Somites are trangent, segmented embryonic dructures that conditute the basis of the
segmental pattern of the adult vertebrate body. They give rise to structures such as the
axid skeleton, the dermis of the back and dl driated muscles of the adult body, except
those of the head. In the Chick embryo, a par of somites buds off, in a highly coordinated
fashion (every 90 minutes) from the cranid end of the presomitic mesoderm (PSM) while
new PSM cels enter the caudd end of this tissue as a consequence of gedtrulation. Very
little is known about the spatial and tempord coordination of this segmentation process in
vertebrates. Recently, two avian homologues of the hary Drosophila gene, “ c-hairyl”
and “c-hary2”’, were cloned, and the study of their expresson pattern showed that these
genes are dynamicdly and cydicdly expressed in the PSM, in a autonomous manner and
with a periodicity corresponding to the formation time of one somite (Pdmerim et al.,
1997; Jouve et al., 2000). The dynamic expression pattern of these genes (* c-hairyl” and
more recently the “c-hairy2”) provided the first molecular evidence for the existence of a
developmentd clock linked to somitogenesis.

“c-hary” genes are expressed in prospective segmented tissues like the PSM but are
completdy absent in presumptive unsegmented tissues such as the laterd mesoderm
(LM). Nevertheless, LM cdls are ale to form segmented Structures (somites) if CHO-
Noggin expressng cels are grafted in the prospective area of this tissue inhibiting the
BMP4 (Bone Morphogenic Protein 4) action in the LM (Tonegawa et al., 1997). In
addition, if sage 4 (HH) Qual Hensen's node is grafted isochronicadly and
heterotopicdly in the laterd or extraembryonic region of a Chick embryo it will induce
the formation of a secondary axis with neural tube, notochord and ectopic somites
(Hornbruch et al., 1979). We intend to evauate the expresson of the genes implicated in
the cdock controlling somitogenesis (i.e. the c-hary genes) during the formation of these
ectopic somites. If the formation of these ectopic somites results in the activation of the
“c-hary’” genes we will use the Qual/Chick quimera modd to determine which cdl
type(s) is (are) able to upregulate this expresson (Quail/donor/Hensen's node cells or
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Chick/receptor/latera mesodermd  cdlls). Experiments involving ectopic  overexpresson
of Noggin or BMP4 will alow us to evaduate the relationship between these genes and
the segmentation clock. Findly we intend to study the expression of these genes in other
tissues where they are expressed in order to understand whether this time counting
sysem is exclusve for PSM cdls or whether it represents a more generd mechanism for
couting time during vertebrate embryonic development.

Evidence for medial/lateral specification and positional information within the
presomitic mesoderm

Member: Issbel PAmeirim
Students: Catarina Freitas and Sofia Rodrigues

In the vertebrate embryo, segmentation is built on repetitive structures, named somites,
which are formed progressvely from the most rogtrd part of presomitic mesoderm, every
90 minutes in the avian embryo. The discovery of the cyclic expresson of severa genes,
occurring every 90 minutes in each presomitic cell, has shown that there is a molecular
clock linked to somitogenesis. In this work we demondrate that a dynamic expresson
pattern of the cycling genes is dready evident a the level of the prospective presomitic
territory. The andyss of this expresson pattern, corrdated with a quail/chick fate-map,
identifies a “wave’ of expresson traveling adong the future medid/laterd presomitic
axis. Further andyss dso reveded the exigence of a medid/laterd asynchrony of
expresson a the level of presomitic mesoderm. This work suggests that the molecular
clock is providing cdlular postiond information not only dong the anterior/posterior but
adso dong the medid/laerd presomitic axis. Findly, by usng an in vitro culture sysem,
we show that the information for morphologicd somite formaion and molecular
segmentation is segregated within the medid/latera  presomitic axis. Medid presomitic
cdls are ale to form somites and express segmentation markers in the absence of laterd
presomitic cells. In contrast and surprisingly, laterd presomitic cells, deprived of ther
medid counterparts, are not able to organise themselves into somites and lose the
expression of genes known to be important for vertebrate segmentation, such as C-Delta
1, C-Notch-1, paraxis, c-hairyl, c-hairy2 and lunatic fringe.

Analysis of epithelium to mesenchyme transitionsin integrin (31D knock-in embryos

Member: SAlveig Thorsteinsddttir

Students: Ana Sofia Cachago and Fernanda Bgjanca

Collaborators: Christine Mummery and Susana Chuva de Sousa L opes, Hubrecht
Laboratory, Univ. Utrecht; Arnoud Sonnenberg, Netherlands Cancer Indtitute,
Amgterdam, The Netherlands

The [ integrin subunit undergoes dterndive splicing in its cytoplasmic domain giving

rise to two different splice variants in the mouse: R1A and RR1D. In the adult, 31D is
present on both adult cardiac and skeletl muscle, while al other tissues express 31A
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(van der Flier et d., 1995, FEBS Lett. 369:340; Zhidakova et d., 1995, BBRC 214:279;
Belkin et d., 1998, JCB 132:211). The R1D splice variant starts being expressed very late
in embryogeness from E17.5 in skeletd muscle and from around hirth in cardiac muscle
(van der Hier e d., 1997, Dev. Dyn. 210:472). Exon-specific 1D knock-in mouse
embryos have been generated via homologous recombination in ES cdls in which 1A
was replaced by RR1D; this was lethd a midgestation on the origind genetic background
(50% 1290la50% FVB) and embryonic fibroblasts isolated from embryos homozygous
for the R1D knock-in dlde (ki/ki) showed an impared migratory potentid in vitro
(Baudoin et d., 1998, Genes Dev. 12:1202).

In this study, we backcrossed heterozygous mice onto a FVB background for four
generations and determined genotype frequencies at different stages of development. A
total of 728 embryos were collected from heterozygous crossngs between E8.0 and
E18.5. We found expected ratios of al genotypes until E14.0 and after that two periods of
lethdity were evident: 60% of homozygous 31D knock-in (ki/ki) embryos were lost
around E14.0 and the remaining 40% of (31D ki/ki embryos died at hirth.

Snce previous andyses had indicated a defect in cdl migraion which, if identified,
could be responsible for the early period of lethdity observed, we studied the behaviour
of three migraing cdl populations in vivo: cranid neurd crest cdl (reveded by snail
expresson), limb muscle precursor cells (reveded by pax3 expresson) and primordia
gem cdls (reveded by akdine phosphatase daning). No difference was observed
between 31D ki/ki embryos and their littermates, thus suggesting that 31D can support
the migration of cel populaions in vivo. We therefore conclude that the early lethdity
obsarved is mogt likedly due to a mdfunction not related to embryonic cel migration.
Since many dying embryos recovered soon dfter E14.0 were digtinctly white in
agppearance, we investigated the morphology of the placenta of these embryos. Based on
the abnorma morphology of the labyrinth layer of the placenta, we suggest that placenta
insufficiency might be responsible for the early lethdity of 31D ki/ki embryos.

About 10% of 31D ki/ki embryos develop remarkably normaly until birth, but a E185
and Pl they ae didinctly thinner and/or smdler then ther littermates. Histologica
andyss showed that this phenotype was due to a dramatic (35%) reduction in muscle
mass, paticulaly evident in the trunk muscles and digphragm. Quantification of primary
vs. secondary fibres in E185 embryos showed that there was a proportiondly equa
reduction in the number of both fibre types. We are currently investigating the molecular
mechanism underlying this reduction in muscle fibre number in 3 1D ki/ki embryos.

What isthe function of colloid during somite differentiation?

Member: Isabd Pameairim
Student; Vanessa Zuzarte

A member of the bone morphogenetic protein-1 (BMP-1) family which encodes for a
metalloprotease was identified in different organisms and named Talloid in fly, fish and
mammas and Xolloid in frog. This medloproteese acts by a double inhibition
mechanism to establish the graded activity of BMPs, genes involved in the establishment
of the vertebrate embryonic dorsoventra axis Tolloid protens specificaly cleave
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Chordin dlowing the activity of BMPs. Liaubet e d.,(1998) identified the chick-tolloid-
like gene (colloid) and described its role in the patterning of the neurd tube.

In the vertebrate embryo, somites condtitute the basis of the segmenta pattern of the body
and give rise to the axid skeleton, the dermis of the back and al sriated muscles of the
body, except those of the head.

During differentiation, somites become polarised according to a mediolateral axis. BMP4
is produced by the laterd plate mesoderm and has been proposed to play an important
role in laerd somite gpecification (Pourquié e d, 1996). Detemination of the
dorsomedid mesodermd lineages requires the inhibition of BMP4 activity by proteins
such as Noggin, Chordin or Folligtatin.

We anadysed the pattern of colloid expresson during the somitogenesis, in chick embryos
a different stages of development. This gene is expressed in the most anterior somites
and its expresson varies according to somite differentiation reflecting the mediolatera
paterning. By usng a tridmensond embryo tissue culture technique and in ovo
operations we determined the role of surface ectoderm, neurd tube, notochord and laterd
plate in the induction and maintenance of colloid expression.

Formation of the myotomein the mouse

Member: SAlveig Thorsteinsddttir

Students: Fernanda Bgjancaand Marta Luz

Collaborators: Margaret Buckingham and Shahragim Tgjbakhsh, Pasteur Institute, Paris,
France; Marilyn Duxson, University of Otago, Dunedin, New Zedand.

In vertebrates, the cdls that will form the epaxid (dorsa) skeletd muscles, are derived
from the dorso-medid pat of the somites. Myocyte precursors undergo an epitheium-
mesenchyme trandtion and organise themsdves into a pardld aray of mononucleated
myocytes located in the dorsd part of the embryo, the epaxia myotome.

A recent modd of myotoma formation in the mouse (Venters et d., Dev. Dyn. 216:219,
1999) suggests that myocyte precursors aise in the dorsomedid edge of the
dermomyotome where they proliferate. These cdls then undergo an epithdium to
mesenchyme trangtion a the most media pat of the cauda and rostrd edges of the
dermomyotome and then migrate to a centrd area under the dermomyotome. After the
cdls reach the central portion of the dermomyotome, they start ongating in a rostra and
caudad direction, forming the eongaed morphology characterisic of myotomd
myocytes. New cells are congtantly added to the most medid portion of the myotome,
while the older cdls are digplaced laterdly with the continous growth of the embryo.

In this project, we ae characterisng the expresson pattern of extracdlular matrix
molecules and ther integrin receptors in order to determine how cdl migraion and
elongation is regulated in this system. We find tha the expresson pattern of integrins is
dynamic and variable suggeding tha severa migration patterns are involved in the
formation of the mouse myotome aong its different stages of development. Furthermore,
we ae peaforming an andyss of embryos homozygous for the myf5 null dlde
(Tgbakhsh et d., Nature 384:266, 1996), where the epaxial myotome does not form



normdly, in order to undersand what cdl-extracdlular matrix interactions are essentid
for the morphogeness of thistissue.

Specification of vertebrate limb bud.

Members. Juan Carlos Izpisia Belmonte, Ramon Diaz Treles, Smone SanMartin Gines
and Joaguin Rodriguez Ledn
Students: Sofia Simdes, Sara Marques and Alexandre Gongalves

In the lagt years severd groups have isolated some genes involved in the specification of
limb identity. These genes are members of the T-box family. Only two of them ae
expressed in a redricted fashion in the fordimb (tbx5) and hindlimb (tbx4). We ae
interested in the study of genetic pathways that control the establishment of a pecific
limb. In order to find new genes tha govern the morphogeness of a fordimb or a
hindimb we have used a DNA microarray technology. We have compared RNA
extracted separady from hindlimb and fordimb in a microarray tha contains 4.608
genes obtained from a totd limb library. The result will dlow us to identify the genes that
ae expresed ether in the hindlimb or in the fordimb. We will process these data and
sudy the differentiad expresson paterns of these genes during limb development. The
next sep will be the functiond andyss of these genes and their interactions with other
genesinvolved in growth, determination and specification of limbs.

New aspects on coordinating limb bud development

Members: Isabel PAmeirim and Joaquin Rodriguez-Léon
Student: Claudia Carvalho and Susana Pascod;

The vertebrate limb originates from a dud contribution of laterd plate and somitic
mesoderm  (Chevdlier et d., 1977). Through differentid proliferation of the flank,
goecific regions of the laerd plae form buds a presumptive limb levels. Shortly
theresfter, cdls from the laterd edges of nearby somites migrate into the limb. All adult
limb muscles derive from these migratory cdls. The limb bud is enveloped by an
overlying ectoderm, the digd tip, of which forms a specidized epithdid dructure, the
goicd ectodermd ridge (AER) a the interface of dorsal and ventra territories (Saunders,
1948; Todt and Falon, 1984). Cdls directly under the AER remain undifferentiated in a
region of disga mesenchyme in close proximity to the AER, denominaied the “progress
zong’, while condensation initiadtes in proximd limb regions causng the humed
segment to form firs, followed by the radius and ulng, and lastly by the digits. The first
clues to how this complex shgpe and form is achieved came from the work of
experimentd  embryologists who identified specific regions of the developing chick limb
bud that are essentid in directing growth and patterning. Of the three cardind limb axes
(DIV; AIP and P/ID) the mechanisms that lead to cdl fate specification dong the PID axis
ae the leest understood. One paradigm, largely unmodified sSince its conception more
than 20 years ago, is the progress zone modd (Summerbell et a., 1973). According to
this modd, cdl fate dong the P/D axis is specified by the time spent in the progress zone.
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Until now no evidence has been provided to explan how cdls “know” the time they
goend in the progress zone. Recently, in a completdy different sysem — somitogeness -
Pamerim et d. (1997) presented evidence for the existence of a molecular clock
underlying the process of chick somitogeness by showing that presomitic (PSM) cels
undergo severd cycdes of c-haryl gene expresson, with a 90 minutes periodicity,
corresponding to the time required to form one segment. These c-haryl mRNA
oxcillations of expresson occur in eech PSM cdl until it is incorporated into a somite.
These results provide the firsd molecular evidence of a deveopmenta clock linked to
somitogenesis (Pdmerim et d, 1997). Laer, this same type of behaviour was dso
described for a gene coding for a closdy related transcription factor, c-hairy2 (Jouve et
a., 2000). Since “c-haryl” and “c-hary2’ ae dso expressed in different limb bud
regions such as the progress zone, with an apparent dynamic pattern of expresson
(prliminary results) we wondered whether these genes are implicated in the system of
time counting that adlows undifferentiated progress zone cdls to “know” how much time
they spend in the progress zone.

In addition, we intend to study the role of these genes in ZPA, AER and muscle
development, snce these genes are expressed in these tissues during limb bud
development.

M echanisms of head induction in vertebrates

Members: José Anténio Belo, Ana Teresa Tavares and Vera Teixeira
Students. Mé&rio Rui Filipe, Ana Crigtina Borges and Sara Marques

Mouse cerberuslike a member of the Cerberus/Dan gene family is a secreted factor
expressed in the Anterior Viscerd Endoderm (AVE) of the pre-stresk mouse embryo.
This region has been implicated in anterior neurd oecification. The neurd inducing and
mesoderm inhibition activities of Cer-l result from gpecific inhibition of BMP4 and
Nodd molecules, respectively. These activiies are shared with the closdy reaed
Xenopus cerberus (a gene implicated in head induction in Xenopus experiments) and
chick Caronte.

We have previously reported the targeted inactivation by homologous recombination in
ES Cdls of the mouse cer-l gene. Currently we are studying possible genetic interactions
of cer-l with other genes involved in head formation to try to find the compensatory
pathways involved in this process A case of genetic compensation has been found
between the BMP antagonists chordin and noggin . We have reported on the interaction
of cer-l and noggin (Borges et d, 2001). Currently we are pursuing these studies using
mouse mutants for the genes goosecoid (Borges et a, submitted) and Otx2, aso known to
be expressed in the AVE and to be involved in the process of head induction.

Usng a differentid screening approach, we are on the way to try to isolate nove genes
expresed in the Anterior Viscera Endoderm at peri-gastrulation stages and with neurd
inducing properties. To this end we have generated the plasmid vector pPMcerl. EGFP,
which contains the fluorescent marker EGFP under the control of the upstream promoter
sequences of cer-l. By sorting EGFP podtive cdls we are able to generate a differentid
cDNA library which will dlow us to identify novel genes expressed in the AVE. An
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dready identified novel gene rdaed to cer-l has been inactivated by homologous
recombination in ES cdls. Chimeras have been obtaned and are being crossed to
generate a dtable mutant mouse line that will be andyzed in order to access the role of
this gene during embryonic development.

In pPMcerl EGFP transgenic mouse lines, expresson of EGFP can be observed in the
AVE. When this plasmid is injected in dorsa blastomeres of Xenopus embryos, the cer-|
promoter was able to drive the expresson of EGFP in the deegp endoderma cels of
gastrulaing embryos, overlaping with the doman of expresson of Xcer. Electroporation
of pPMcerl.EGFP in chick embryos aso resulted into a Caronte like expression of EGFP.

We are now sudying the regulation of cerberus-like promoter and use this promotor to
drive the expresson of Xwnt8, Xnr-1 or XBMP4 factors in the Xenopus embryo anterior
endoderm. We hope to gain further ingght into the mechanism by which cerberus is
required for the induction of the head in the Xenopus embryo and the role of the
controlled inectivation of gpecific sgnding molecules in the anterior endoderm of the
vertebrate embryo.

To invedigate the extent of evolutionary conservation between the regulatory segquences
of mouse, Xenopus and chick cer-like genes, intra and cross species promoter studies are
being peformed. To this end, a genomic clone containing the chick caronte gene was
isolated by screening a chick genomic library with a probe againgt chick caronte cDNA.
The anadlyss of the sequence of the chick caronte 5'genomic region and its comparison
with the 5regulatory regions of human, mouse and Xenopus Cerberus genes suggested
the presence of severd putative transcription factor-binding Stes.

A 25 kb fragment of 5~ genomic region of chick caronte was seen to drive the expresson
of a reporter gene into the hypoblast, anterior endoderm, heart precursor cells and |eft
laterd plate.

The prdiminay andyss of Xenopus embryos injected with caronte-promoter driven
reporter congtructs reveded that the reporter gene is expressed in the topological
equivdent regions of the chick embryo, dthough not only on the left Sde laterd plate,
but on both sides.

Interestingly, transgenic mice generated using this same congruct show expresson in the
heart precursor cells and in the left latera plate.

These reaults suggest that the upstream regulators of caronte expresson are present in
equivaent developing regions of the chick, Xenopus and mouse embryos.

Target genesfor Hoxa2

Member: Moisés Mdlo
Collaborator: Nicoletta Bobola, Max-Planck Ingditute of Immunobiology, Freiburg,
Germany

Hox genes ae essentid for different processes during embryonic development. In
particular, Hoxa2 is required for proper development of the hindbrain and the skeleton of
the ear and neck. Because Hox genes are transcription factors, understanding how they
work requires identification of the genes under ther control. We have identified severd
potential targets for Hoxa2 by a differentid screening between wild type and mutant
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tissues run on Affymetrix Gene Chips. Severa of these candidates proved to be
downstream of Hoxa2 by in Stu hybridization. We are now performing biochemicd and
gendtic andyses on those candidates to determine whether they are functionaly
downstream of Hoxa2 and whether they are direct or indirect targets of this gene.

Hematopoietic differentiation

Member:Leonor Parreira
Students. Hélia Neves, Isabel Alcobiaand Sofia Quina

A recently edtablished research line is focused on the mechanisms underlying cell fate
decison processes of norma hematopoietic sdem cdls. Specificdly, the biologicd role of
Notch receptors and their ligands, the Deta and Jagged proteins (coded by “cell-fate
decison’ genes), ae under investigation. Making use of retrovirad transducing systems,
the expresson of these genes is experimentaly induced in in vitro assays specidly
desgned for the study of hematopoietic differentiation. We have shown that the Notch
ligand Ddtal completely inhibits the differentiaion of human hematopoietic progenitors
into the B-cdl lineage while promoting the emergence of cdls with a phenotype of T
cel/NK precursors. In contrast, Jagged-1 did not disturb B nor T cel/NK development.
Studies amed a darifying the biologicd reasons for these differentid effects are now
under way.

A second research line relates to the functiond organization of chromatin in the nucleus
of hematopoietic cells. Here, the spatid podtions of specific genes as wel as
heterochromatic centromeric regions are andised in 3D preserved cdls usng in Stu
hybridisation and confocd microscopy. We have shown that an intrindc gene Spatid
dynamics, edablished early in hematopoiess, and perpetuated differentidly in distinct
cdl linesges, may fadlitate the collison of individud genes and ther reciprocd
recombination a subsequents stages of hemaopoietic differentiation. This phenomenon
may be mechanidicdly relevant for the occurrence of oncogenic gene rearrangements in
human leukemia A further ongoing dudy ams a extending our findings that
chromocenters  (associations of centromeres) in lymphoid and nonlymphoid cdls
represent  cell-type-specific arrangements of centromeric  heterochromatin. The dynamics
of these gpatid arangements during sequentiad windows of hematopoietic differentiation
iIs now under andyss Our ultimate god is to daify the functiond role of those
heterochromatic compartments in the regulation of gene expresson in hematopoietic
cdls.

Reversible gene inactivation in the mouse

Member: Moisés Mdlo
Student; Joana Martins

We have developed a genetic system that dlows reversble inectivation of gene loc in the
mouse. The sysem makes use of the regulatory dements of the bacterid tetracycline-
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resstance operon, built into the gene locus of interest. In a first approach we have chosen
the Hoxa2 gene because the phenotype resulting from its inectivation has been wel
characterized in our and other labs. Using a knock-in strategy, we have introduced seven
copies of the tetracycline operator (tetO) in the 5' area of the Hoxa2 gene (we cdl this
dlde Hoxa2"®°). The transcriptiona activity of the modified locus is then controlled by
the tetracycline repressor (tetR) provided in trans as a transgene. We have generated lines
expressing the ttR molecule in al tissues (usng the human actin promoter) and in a
tissue specific fashion (usng one of the Hoxa2 enhancers that drives expresson in the
hindbrain). In both cases, Hoxa2 expression from the Hoxa2"™® locus was down-regulated
by tetR and produced the corresponding phenotype. In addition, this represson can then
be reieved by adminigtration of doxycydine to the pregnant femde With this system,
we are sudying the tempora requirements of Hoxa2 activity during devdopment in the
different embryonic areas where it is required. In addition, we are performing a variety of
experiments to improve this technology, in order to make it available for its use in any
other gene locus.

Generation structured modes of cell proliferation and their usage to extract
information from CFSE-profiles

Member: Jorge Carneiro
Student: Kalet Leon

CFSE is a fluorescent dye that dlows to quantify by FACS the frequency digtribution of
cdls according to the number of rounds of divison they underwent since labdling — the
frequency didribution of cdls in different generations. CFSE based techniques are
frequently used to quantify cel proliferation and have been used to address issues of cdll
differentiation. Severd modds have been used to extract quantitative information from
CFSE profiles. These modds differ sgnificantly in ther sst-up and in the meaning of
their varidbles and parameters. This makes it very difficult to compare results and to
assess the scope of conclusons they lead to. With the am of overcoming this limitation
in current theory for CFSE data andyds we developed two comprehensive models that
decribe the time evolution of the CFSE profile in a mixture of cells. According to the
fird modd cdls have divison raes that are didributed, i.e the cdls are intringcaly
heterogeneous. In the second nodd cdls are homogeneous in their divison rate but this
is triggered by an interaction that is stochastic in nature. Models proposed by others can
be derived from each of these two genera models by particular parameter settings. Both
generd modds, but none of their particular amplifications, can fit published data sets
about the kingtics of CFSE profiles of in vitro simulated T cdls The best fitting
parameters reved the following: 1) divison time of Fcdls is not Gaussan but follows an
asymmeric didribution (eg. gamma didribution); 2) the fird round of divison takes
longer than subsequent rounds of divison; 3) co-simulation accelerates the kinetics of T
cel divison in evary gengation; 4 mod of the vaiance in T-cdl divison can be
explained by a sngle stochastic event leading to or involved in cdl cyde.
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Effects of the Recombination Activating Genes 1 and 2 on Vertebrate Genome
Stability: Consequences at the Cdlular and at the Organism level

Member: Jocelyne Demengeot
Students: Vasco Barreto, Thiago Carvaho
Collaborator: Miguel Godinho, UCSF

The vertebrate Immune System’'s hdlmark is its ability to respond to a vast number of
antigens specificdly. This is achieved by antigen receptor gene assembly through somatic
recombination of V, D and J segments. V(D)J recombination involves the activity of two
lymphoid lineege specific proteins, the recombinase activating genes 1 and 2 (Ragl and
Rag2), and a set of ubiquitous DNA repar factors. Co-expresson of Rag genes is
lymphocyte specific and RAG protein levels are tightly regulated during lymphopoiesis
and cdl cycde RAGLl and 2 target recombination signd sequences (RSSs) that flank
antigen receptor coding segments. Rag genes were apparently transferred  horizontally
from a prokaryote or a virus into the vertebrate genome, 450 million years ago. While the
V(D)J reection is now wel understood a the molecular levd, its effects on cel cycle,
genomic ingability and genomic evolution remain largely uncleer.

We generated transgenic mice expressing the Ragl and 2 genes both continuoudy
throughout lymphocyte development and conditutively in most nonlymphoid tissues.
We showed that ectopic expression of the Rag genes is lethal, both to lymphocytes, and
to the organiam as a whole (Barreto et al., Eur.J. Immunol.,Dec.2001). These animas
disolay growth retardation and early desth reminiscent of mice deficient in double strand
break repair molecules.

We are now addressing the function the Rag genes in vivo and ther rdaion to immune
system development, oncogenesis and vertebrate genome evolution (review by Bareto et
a, submitted).

Modelling the activation and differentiation of lymphocytes
Members. Jorge Carneiro, Jodo Sousa, Zvi Grossman, Jose Faro

The am of this project is to underdand the activation and differentiation of mature
lymphocytes as the consequence of the co-operation of sgnaling by receptors and the
regulation of receptor expresson. The project encompasses the study by mathematical
modelling techniques of the early events of TCR dgnd transduction, of the cytokine
receptor signdling, and of the regulation of the expresson of both the TCR and cytokine
receptors.

A mahematicd modd of TCR down-regulation and of the early sgndling events of
TCR triggering was dready proposed [Sousa J. & Carneiro J. (2000) Eur. J. Immunoal.,
30, 3219]. The most unexpected result was that the kinetics of TCR down-modulation
implies that the TCR triggering is ultrasendtive to changes in dther ligand or TCR
dendties. This ultrasendtive response curve can be explained by ether oligomerisation of
TCRs or by the competition of two enzymes that respectively activate and deactivate
ligand-bound TCRs (Sousa & Carnero, in preparation). The later mechanism is efficient
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even a vey low ligand dendties in contragt with the oligomerisation, suggesting a means
by which different sgndling cascades may be triggered depending on ligand dengties
(Sousa, Lino, & Carneiro, in preparation).

In collaboration with Zvi Grossman and Jose Faro we are eaborating further the concept
of tuning of activation thresholds aming to undersand what is the contribution of tuning
for lymphocyte homeodiass for peripheral sdlf-tolerance. Indeed, it has been clamed that
recurrent gimulation by sdf-MHC ligands leads to the persstence of periphera T cdl
poals, and dso to the adaptation of autoreactive T cdlls that persst in an anergic state and
are thus unable to mount autoimmune responses. To better understand these processes we
developed two modds of tuning a the sngle cdl levd tha share the same quditative
properties. One is the model of TCR down-regulation, which is complex compared to the
second modd, a minimdig modd of tuning based in a Koshland-Golbetter
hypersensitive molecular switch of T cdl activation. In both models, a congant or dowly
increesing simulus will lead to adaptation and anergy but a sudden increase triggers T
cdl ectivation. A decrease in the simulus will induce a trandent date of strong anergy
for a period of time. These modds were used to understand the response of adaptable T
cdls for a dimulus deivered by APCs that results in proliferation and/or survival.
Proliferative/survival  responses that are tunesble by recurrent interactions with APCs
show a dependence on T cdl dendity (i.e the higher the T cdl dengty the higher the
proliferative response), but this dependence is genericaly incompatible with homeodtatic
regulation. This result implies that if full T cdl activation and homeodetic proliferation
are both adgptable and dependent on recurrent interactions with stimulatory APCs then
tuning of response thresholds cannot per se explan the perdgence of anergic
autoreective T cells. Adaptation will rather lead to peripherd deletion of autoreactive T
cedls,

Cytokine receptor sgnalling pathways share a consderable number of components, from
the receptors down to gene response eements. The am of this work is to modd cytokine
ggnd transduction, exploring the consequences of these dgndling pathways sharing
receptors components. The firs pat of the project was moddling the interference
between two members of the gc receptor family, namely IL-4R and IL-2R, as a prototype
for sharing receptor chains. Usng a mahematicd modd of receptor formation and
cytokine hinding, cdibrated with experimentd daa, we demondrate that under
physologica conditions IL-2 may act as an inhibitor of IL-4 sgndling in an activated T
cdl, that upregulated CD25. The model aso predicts that 1L-4 does not significantly
inhibit 1L-2 sgndling. Usng this modd we predict the extent of interference between
these two cytokines as cdls transently change the expression of cytokine receptor chans,
namdy CD25. Also, designing a cdl populaion dynamics mode based on autocrine 1L-2
and IL-4 promotion of uncommitted Th precursors and committed Th2 cdls
respectively, which takes into account interference between cytokines we suggest a
smple mechanism for preventing commitment of an entire lymphocyte populaion to a
particular differentiation pathway, and therefore to ensure functiond pluripotentidity.
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M echanisms of lymphocyte co-operation involved in immune regulation

Members. Jorge Carneiro, Jocelyne Demengeot and Shohei Hori
Students. Vanessa Oliveira, Kaet Leon and Iris Caramaho

The mechanisms by which the immune response is regulated are very important both for
ther fundamentd interet and for ther dinica gpplications in the modulation the
immune response (ether to increase it in case of vaccination; or to decrease it in case of
transplantation and autoimmunity). In recent years, it became evident that regulatory
CD4+CD25+ T cdls play a fundamentd role in preventing autoimmunity and pathogenic
inflanmation, and in controlling the dze of the remaining CD4 T cdl compartment.
Inhability to clone these cdls and diversty of experimenta settings are obgtacles to the
clarification of their mechanism of action and physiology.

The am of this project was to get a better ingght into the mechanism of action of
regulatory cdls following a novd gpproach. We identified al mgor casses of
mechanism of interaction between regulatory and effector/target cdls, and aso ther
relevant subclasses. We huilt cdl population dynamic modds corresponding to each of
these cdases and peformed phase space and hbifurcation andyss. In this way we
identified critical properties that dlowed us to rgect some hypotheses for ther
incompatibility with experimentd data The remaning candidate mechaniams were
addressed experimentdly using in vitro and in vivo assays.

We redesgned experimenta approaches that dlow to quantify cel numbers, and
population dynamic parameters, namely proliferation rates measured by CFSE-labdling.
We implemented a new experimenta desgn that dlowed us to follow both the
population of regulatory and target cdls in co-cultures and were we could quantify the
result of cooperation between these cells. These agpproaches dlowed us to postively
identify the best candidate mechanism. To fadlitate the quantitative andyds of the
experimentd data we developed software for andyss of FACS that is avalable at our
stehttp://esol .igc.gulbenkian.pt/ead/ ti/index.html.

The ovedl reslts of this ressarch progran were twofold: methodologicad and
immunologicd. On methodologicd grounds we have implemented and tested a noved
goproach in which mathematicd modes are instrumentd in the anadyss and comparison
of different candidate mechanisms of lymphocyte cooperation. This gpproach has proven
to dlow the identification of criticd, didinguishing properties tha ae experimentdly
tesable, and in 0 doing be effective in narowing down the lig of dternative
mechaniams. In immunologicd terms we could establish, following this gpproach, that
regulatory CD4+CD25+ T cdls interact with ther targetdeffector cdls in multicdlular
conjugates with the APC, where they suppress thelr targets and where they recave
ggnds from a growth factor. The regulatory cdls are therefore dependent for surviva
and growth on the cdls they suppress. This trait of ther physology has functiond
implications for the underdanding and thergpy of autoimmune diseases, that will now be
addressed.
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Mechanisms involved in the germinal center reaction: a biomathematical and
experimental approach

Members. José Faro, Jorge Carneiro, Sergio Gulbenkian, Matthias Haury and Jocelyne
Demengeot

Germind centers (GCs) ae highly dynamic and <hort lived, specidized cdlular
dructures, formed after primary lymphoid follicles during a humord thymus dependent
immune responses B cdls in GCs undergo extendve proliferation, sometic
hypermutetion, massve cdl death and antigen driven sdection, and differentiation into
memory B cdls and plasma cdls GCs ae, thus, essentidly involved in memory B cdl
generation and affinity maturation of antibodies.

Previoudy, we have developed a minima modd of the somatic hypermutation process in
immunoglobulin genes during a GC reection (GCR), which seems suitable to anayse
experimenta data dready available. We are now initigting a new project which ams to
caify the dynamics of the GCR by assessng four potentid driving mechaniams (1) the
decline of Ag trapped on FDCs; (2) he kinetics of hypermutations increesing the affinity
of antibodies, (3) the dynamics of GC T cdl hdp; (4) phenotypic changes in FDCs
influencdng B codl differentition. We will fird explore mechaniams underlying
hypermutation and affinity maturation by usng our minima modd of somatic
hypermutation.

The Biology of B cells

Member: R.M.E. Parkhouse
Collaborator: Leopoldo Santos-Argumedo, Cininvestav, Indituto Politecnico Naciond,
Mexico.

The essentia focus here is to rdate surface markers of B cdls to B cdl function and
development:

CD45R, CD44 and MHC class Il are signaling molecules for the cytoskeleton-
dependent induction of dendrites and motility in activated B cdlls.

The differentigtion of lymphocytes can be dudied through the andyss of surface
“Makers’ appearing or disappearing between discrete phases of the process. These
molecules have been named differentition antigens, and many of them have a Cluster of
Differentiation (or CD) number. The precise function of some of these molecues is il
obscure, but some of them have been identified as receptors for growth factors, adhesion
molecules, growth inhibitory molecules, etc.

We recently showed that plate-bound anti-CD44 and anti-MHC Class 1l antibodies
trigger filopodia formation in activated murine B céls. An increasng number of reports
on B cdl dendrite formation support the idea that such morphologica transformation
might be important in adheson, cel moatility and cel interactions essentid to B cdl
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activity. In collaboration with the group of Santos-Argumedo, we now demondrate a
gmilar generation of dendrite and cdl moatility in activated B cdls through interaction via
CD45R. The dynamic formation of dendritic processes and associated induction of cdl
moatility were characterized by a rapid, and multidirectiond emisson of dendrites with
retrectile behavior. The addition of cytochdasn B totaly blocked dendrites formation
and moatility induced trough ether CD45R, CD44 or MHC Il, suggestiing that the
necessary  cytoskeleta  rearrangements  require  active  polymerizetion of  actin.
Preincubation of B cdls with staurosporine (a PKC inhbitor) or BAPTA-AM (a cdcum
chelator) prevented these morphologica changes, indicating additionaly a requirement
for a PKC-cddum-dependent activity. Dendrite formation and cdlular  moatility,
therefore, seem to be two manifestations of the same phenomenon, and CD44, CD45R
and MHC Il appear to be sgnding molecules for the observed cytoskeeton-dependent
morphologica changes.

Ontogeny, distribution and function of CD38-expressing B lymphocytesin mice

Another project is focused on the function of the lymphocyte ectoenzyme CD38. In this
work we have analysed the expresson of CD38, CD45R (B220), IgM and IgD on splenic
B lymphocytes of different ages. Both immature (B220+ve, BCR-ve) and mature
(B220+ve, BCR+ve) B lymphocytes expressed CD38. In spite of their expresson of CD
38 and IgM, splenic cdls from neonatd mice faled to proliferate to ether anti-CD38 or
anti-lgM  cross-linking even when IL-4 was present, but they did respond to LPS and
anti-CD40. At two weeks of age splenic B cells began to respond to anti-CD38 and anti-
IgM, with responses reaching adult levels by four weeks. Smilarly, CD38 is expressed as
ealy as B220 on the surface of progenitor B cdls in the bone marow. Although the
digribution of CD38 on adult B cdls from different lymphoid compartments was broadly
gmilar, peitoned B lymphocytes expressed dgnificantly higher levels of CD38.
Consgent with this observetion, a dealed andyss, usng IgM/IgD ratio and saining
with anti-CD5 demondtrated that B1 lymphocytes have the highest expresson of CD38.
Interestingly, both immature B cells and peritoned Bl lymphocytes were unresponsve to
anti-CD38, however, they were activated by LPS or anti-CDA40.

Role of Type | Interferon in the regulation of B cell activation and in the onset of
autoimmune disease

Member: Jocelyne Demengeot
Students: Deborah Braun and Iris Caramaho

Type | interferon (IFN-1) is conditutively produced in the bone marow (BM) and
induced a dtes of inflammation and following infection by viruses or microorganisms.
We have previoudy shown that IFN-1 regulates the generation and sdlection of normd B
cdl populations in the BM. This year, we assessed the effects of IFN-I on maure B cdll
function by monitoring the responses of IFN-?7? trested murine splenic B cdls to
gooptotic, mitogenic and activating simuli. A gmilar andyss was peformed on BM
mature B cells obtained from wild type or IFN-I"Receptor deficient mice. IFN-?27? was



shown to induce B cdls to a date of partid activation, an incressed survivd and
resstance to Fas mediated apoptoss. We aso found that IFN-?7?7? enhances B cdl
reponses to BCR ligation. These results indicate that in addition to its inhibitory effect
on vird replication and T cdl gooptoss, IFN-?7? plays an essentid role during an
inflammatory response by lowering the threshold for B cdl induction, thereby promoting
fast and polyclona antibody responses. (Braun et a #1, submitted).

These immuno-regulatory functions, together with a number of observations indicating
that infection may dter the incidence of autoimmune diseases, prompted us to assess the
effect of IFN-1 on the onset and severity of the lupus-like disease developed by Fas
defective lpr mice. We show that sustained injection of poly I:C, a potent inducer of IFN-
I, induced dramatic aggravetion of the histologicd features, a ten fold increase in serum
Ig and accumulation of activated B and T lymphocytes. In addition, introduction of a null
mutation for the IFN-2Receptor gene in the Ipr background associates with a delay in the
onset of glomerulonephritis, kidney depostions and lymphadenopathy. Our analyses
highlight the role of the innate cytokine IFN-1 on the exacerbatiion of inflammatory
responses and demongrate that IFN-I per se enhances autoimmunity in geneticdly
predisposed individuds. We propose that the corrdation between vird infection and
emergence of autoimmune syndromes reported by others result from sustained production
of IFN-? (Braun et d #2, submitted).

Specificity requirements for selection and effector functions of CD25'4" regulatory
T cells

Members. Jocelyne Demengeot, Shohei Hori, Antonio Coutinho and Matthias Haury

Accumulaing evidence has established that a subpopulation of CD4" T cdls which
conditutively express the CD25 molecule plays an indispensable role in preventing
autoimmunity. However, little is known about the antigen specificities required for ther
development and effector functions. Previous sudies have shown that anti-mydin basc
proten (MBP) TCR transgenic mice spontaneoudy develop EAE when on a
recombination-activating gene (RAG)-1—deficient genetic background (T/R"). In contrast,
RAG-1 competent transgenic animas (T/R+) reman hedthy, a result of the regulatory
activities of T cdls expressng endogenous ?? TCRs We invedigated the role of
CD25+4+ Treg cdls in controlling EAE in this transggenic sysem. We show that T/R+
animas contain MBP-specific anergic and suppressve CD25+4+ cdls, while T/R-mice
do not. Adoptive transfer of WT or TG CD25'4" cdls into T/R™ mice prevented the
devdopment of EAE while nonTG cdls from T/R+ mice confered only a limited
protection due to their redtricted repertoire diversty. The development of MBP-specific
CD25"4" Treg was dependent on the co-expresson of endogenous encoded TCR ?
chains together with the TG-TCR. Moreover, we ruled out a role for infectious tolerance
in the geneaation of MBP-specific regulatory T cdls Taken together, our anayses
indicate that specificity to MBP is required for effector functions but not for sdlection of
CD25"4" regulatory T cells (Hori et a #1 and 2, submitted).
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Control of acute inflammatory responses by regulatory T cells. Characterization of
the cdlular and molecular mechanisms

Members. Joceyne Demengeot, Shohel Hori and Matthias Haury
Students: Thiago Carvalho and Iris Caramaho

Acute inflammatory immune reponses to normaly innocuous microbes can be letha and
ae a frequent cause of death in immuno-suppressed patients. Recent evidence
demondtrated that a population of CD4+ CD25+ regulatory T cdls (Treg) prevents
Helicobacter-dependent  inflammatory bowe diseese (IBD) in immunodeficient mice.
Likewise, we have shown that Treg prevent lethd inflanmaory pneumonia (IPD)
induced by the hyper-responsveness of nave CD4+ cdls triggered by Pneumocydis
Carinii infection in mice (Hori S. e d #3, in press). The same population of Treg has dso
been shown to protect mice from fatd inflammatory autoimmune disease (AID).

Our recent data indicate that Treg dampen the expanson of naive CD4+ T cdls and locd
inflammation induced by infectious agents, but aso when it is derildy induced (T. Lopes
et d in preparaion). Usng this finding, we developed and explored an in vivo short-term
asssy where the cdlular and molecular mechanisms underlying the operation of Treg,
thus far unknown, can be readily andysed. In pardld we established a new ex vivo assay
to monitor the survivd and functiond activation of limited number of cels (I. Caramaho
et d, in preparation). This line of activity aims, therefore, a identifying the cdlular and
molecular mechanians involved in such anti-inflanmatory activity of regulatory T cdls
As mogt AID involve deile, inflanmatory tissue damege, this work will help in defining
potential  thergpeutic  approaches for both immunopathology caused by hyper-
respongveness of the immune sysem, and autoimmune reactions (discussed in Coutinho
et d, Immunologica Reviews 2001. 182: 89-98).

IL-10 and itsrolein regulation of immunological tolerance

Member: Matthias Haury
Student: Dinis Cdado

We are in the process of generating a new transgenic mouse strain to study the expression
of IL-10 ex-vivo in the regulaory T-cdl subset, and to facilitate the isolaion and
characterisation of IL-10 expressng T regulatory cells. We are dso characterisng the
subphenoytype of regulatory T-cdls and ther locdisaion usng multicolor (5-6 colors)
flowcytometry and multiphoton confocal microsopy. These dudies are caried out in
collaboration with the laboratory of Dr. Dan Holmberg, Umea University, Sweden and
Antonio Bandeira, Pasteur Ingtitute Paris.
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A practical alternative to limiting dilution analysis. application to the quantitative
analyses of T cell receptor repertoire

Members. Jocelyne Demengeot, John Stewart and Shohel Hori
Collaborator: Alexis Colette, Institut Pasteur, Paris, France

In experimentd immunology, a Stuaion quite commonly arises in which there are a large
number of potentid events, but the probability of any individud event is smdl; and one
wishes to measure the number of events which actudly occur. In this type of Stuation, a
dandard procedure is limiting dilution andyds, a drategy to reduce the number of
potential events to a point where, if a detectable sgnd is observed, indicates that only a
sgngle event has occurred. The frequency of occurrence may then be measured by smply
counting the number of these events. However, this gpproach is relatively onerous, in that
an extended series of preiminary experiments is necessary to determine the appropriate
dilution; and a raher large number of repested experiments a this dilution are then
necessary to obtain an acceptable estimation of the frequency. The experimenta load
becomes particularly heavy if the data conast of severd quditative types of events with
different frequencies, since different dilutions must be employed for each type of event.

We developed a new datisicd method for estimating the number of events underlying a
quantitative measurement and agpplied the method to the analyses of T cdl receptors
CDR3 length spectratypes (Hori et d #4 submitted). We show that this gpproach alows
the direct and accurate quantification of lymphocytes expressng any antigen receptor
with a given V, J and CDR3 length indde a diverse population of cdls. This gpplication
provides an empiricd vdidation of the method, firdly in terms of internd consstency,
and secondly in terms of comparison with results obtained by more onerous classica
methods. The potentid gpplications of our method to the andyss of repertoire
fluctudions are numerous. quantitative estimates of cdond expanson during an immune
response, lymphocyte dynamics, principles of homeodatic regulation and control  of
tolerance versus autoimmunity.

Findly, the method is quite generdly gpplicable to any dtuation where a quantitative
ggnd aises from the summation of sub-ggnds from a discrete set of underlying events,
and vaiation in the sgnd is due primaily to daidica fluctuation in the number of these
events according to the Poisson didribution. Thus, an exemple beyond immunology,
would arise from the classical procedure of counting cells in a higtological section, if the
manua count were replaced by an automated quantitative sgndl.

Molecular and biochemical analysis of centrosome components in Drosophila
melanogaster and human cdlls

Member: Alvaro Tavares
Students: Susana Godinho, Paulo Alves, Cdia Domingues, Claudia Florindo.

We previoudy showed that the protein kinase polo is a centrosomd kinase, that is
required for the formation of a bipolar spindle and for the proper execution of
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cytokiness. We wish to understand how the activity of the polo protein kinase is
regulated and how it functions a the level of the centrosomes. We have found that polo
proteins, either from Drosophila embryo extracts or from Xenopus egg extracts, bind to
sverd proteins forming different stable complexes. We ae now in the process of
identifying the complexés components in tota embryo extracts and in centrosome
preparations. We will characterise these proteins in order to determine which are polo
substrates and which are activators.

Taking advantage of Drosophila genetics we have dso searched and isolated new genes
required for spindle assembly and centrosome function, some of which coding for
proteins with high degree of homology with the Saccharomyces cereviseee proteins.
Mobl is an essentid gene in S, cerevisae, and mutant aleles of this gene arest in late
mitoss, suggesting that Moblp is essentid for cytokiness. It was shown that Moblp
binds to Mpslp, a protein kinase required for spindle-pole body duplication and for the
mitotic checkpoint function, and to Dbf2p, a protein kinase required for progresson
through telophase. In order to gain a better indght into cdl divison mechaniams in
higher eukaryotes, we have looked for possble homologues in Drosophila melanogaster.
We have cloned four different Mobl-like genes in this organism (Dmobl-4), coding for
proteins sharing very dgnificant homology with the yeaest protein. While dl the four
DMobs seem to be required for the firs embryonic divisons, Dmob3 is the only one
required a every dage of embryonic devedopment. The intracdlular locdlization of the
Dmobs proteins was determined by immunofluorescence with  specific  polyclond
antibodies, and usng GFP-tagged fuson protens. Results indicate that the different
proteins locdize to the spindle poles during mitoss, with a specific accumulation at
centrosomes, very much like described for the yeast Moblp. In order to access the
function of these proteins we have done dsRNA assays in 2 cdls. Prdiminary results
indicate a requirement for these proteins during mitotic progresson and centrosome
duplication, as numerous cdls are observed with monopolar spindles or with problems
during cytokiness. The function of these proteins seem to be highly conserved in higher
eukaryotes as we have dso cloned four human Mobl-like genes (with 60-90% identity
with the Drosophila proteins).

| solation and characterization of mitotic mutants

Member: Alvaro Tavares
Students, Mariana Fariae Véania Pardho

We have isolated two mutant Drosophila lines, created by insertion of a transposable P
dement, resulting in a semi-lethd phenotype. One of these lines line718/06, shows a
high mitotic index in brain neuroblasts with a high proportion of cdls in lae angphase
with no apparent midbody formation being observed, suggesting that cdlls have problems
exiting mitods and executing cytokiness Mitotic neuroblasts show few abnormalities,
such as angphases with unfocused poles, which may indicate dteraions in the
centrosome  integrity.  Neverthdess, immunogtaining of gamma-tubulin - shows no
dterations in the locdization of this centrosoma component. The P-dement was
locdized by in Stu hybridization on polytene chromosomes at the region 95A, and it was
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proved to cause the phenotype since the precise excison of this trangposon reverts to the
wild type. A stronger phenotype is exhibited in hemizygotes for the insartion of 718/06
over Df (3R) mbc-30, a deetion with breakpoints between 95A07 and 95C10. These
individuds have about 15% polyploid cdls. Usudly, these polyploid cdls have more
than two centrosomes, which may suggest that after a falure in divison a the end of
mitoss, the cel continues the cycle in polyploidy. As in the mutant 718/06, these
hemizygotes present a higher proportion of cels in telophase. Again, these observations
uggest problems in the regulation of mitoss exit. New stronger dldes are now being
generated by imprecise P-ement excison, and the affected gene is being cloned.

The cytosolic chaperonin CCT and itssubstrate tubulin in tetrahymena cells

Member: Helena Soares
Students: Cristina Casalou, Sofia Nolasco and Cecilia Seixas

The man god of the group is to underdand the mechanisn/s underlying microtubules
(Mts) polymerizing/depolymerizing dynamics and Mts functiond diversty in eukaryotic
cdls. We are dso interested in how these mechanisms are related to signa transduction
pathways triggered by dress conditions. Our immediate am is to investigate: (i) How the
tubulin folding machinery, the cytosolic chaperonin (CCT) and co-factors (A, B, C, D
and E) control synthess, flux and trangport of tubulin; (i) Which components of
microtubule-organizing-centers (MTOCs) interact with the tubulin folding mechinery to
control Mt dynamics. Cdlular responses to dress events require cytoskeleton re-
arangements and changes in Mt dynamics. Therefore, our second am is to invesigate
proceses of ggndling in the cdl involving tubulin folding machinery and MTOCs
components under dress. In these studies we are using two biological modds, namely the
cliate Tetrahymena and mammdian cdl lines The cliate Tetrahymena is being wsed as a
biologicd modd because this organiam is a unicdlular eukaryote that is eadly deciliated
and able to recover ther cilia and aso possesses, besdes cilia, a great variety of
functiond diginct microtubular  sructures, offering good opportunities to sudy the
mechaniams involved in tubulin and in the biogeness of didinct functiond classes of
Mts. Cilia are complex Mt dructures involved in generation of cdl moatility. Additiondly,
cilia may be polarized cdl compartments tha could be involved in transduction of sgnds
from the exteend medium into the cdl. The dediliation/reciligtion event of Tetrahymena
cdls conditutes an attractive model system to study the induction and regulaion of the
st of genes involved in cilia assembly and function. Moreover, when cells divide the
biogeness of new cilia ae integraled in a complex program of differentiation and
development. On the other hand the molecules that interact or maeke pat of Mts in
Tetrahymena cdls are much more abundant in these cdls than in mammdian cdls This
fecilitates the biochemicd isolation and characterization of thisthese moleculels.
Moreover, most of these molecules so far identified in Tetrahymena are quite Smilar to
those of mammdian cdls and are dso integrated in Smilar Sructures. Interestingly, most
mammdian cdl types are cgpable of producing primary cilia that present smpler internd
gructures (9+0) compared to those of mobile cilia (9+2) in a way that seems to be cdll
cycle dependent. These dructures, of unknown function, seem to be directly connected
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with the extracdlular matrix and involved in transducing sgnds from the externd
environment. For example, the atificid bending of these primary cilia causes a
subgantidly increese in intracdlular cacium. However, Tetrahymena is not readily
amenable to genetic manipulations, which would facilitete the andyss of the function of
the identified molecules. Moreover, one of ours ams is to underdand if the molecules
and the mechaniams underlying the biogeness of gspecific classes of Mts and their
dynamics are conserved among species or dternatively depend on the specidisation of
the cell. These ideas led usto extend these studies to mammdian cdlls.

Isolation and characterization of the complexes-containing-tubulin  during
exponentially growing cellsand cells submitted To hyperthermic stress

Member: Helena Soares
Student: Cecilia Seixas

Tubulin exigs in Tetrahymena exponentidly growing cdls in different protein complexes
with molecular messes ranging from 90-~500 kDa, as reveded by native gels. The
diginct tubulin containing complexes have different abundances under hyperthermic
dress. The amount of the ~500 kDa complex clearly increases in cdls submitted to a
hyperthermic dress. In order to characterize these tubulin complexes we have prepared
post-mitochondrid extracts of Tetrahymena exponentidly growing cdls that were
andysed in sucrose gradients from 10% to 40%. Subsequently, the fractions enriched in
tubulin were pooled and applied into a FPLC gd filtration column (Superdex 200HR).
The andyss of the obtained eution profile showed three man regions corresponding to
360-~500 kDa, ~200 kDa, 60-~120 kDa The fractions corresponding to the region of
360-~500 kDa were further purified usng ionexchange chromatography (Q-Sepharose).
The purified complex of ~500 kDa is composed a least by 12 digtinct proteins with
molecular masses ranging from 30-~150 kDa. Besides tubulin, two of these proteins were
identified by immunoblot and immunoprecipitation techniques as CCTa and CCT?-
subunits. In cdls submitted to a hyperthermic dress this complex seems to have the same
composition but is much more abundant. These results suggest that under heat-shock, an
event that probably requires cytoskeleton re-arangements, tubulin seems to exig in
specific protein complexes. Experiments are in progress in order to eucidate the identity
of the unknown protein components and the role of some CCT subunits in this complex.

CCT chaperonin and CCT micro-complexesin cellsrecovering their cilia

Member: Helena Soares
Student: Crigtina Casalou

We have previoudy shown in Tetrahymena that the CCT-subunit gene family is up-
regulated during cdilia assembly suggeding its involvement in clia biogeness. In
Tetrahymena exponentidly growing cdls CCT-subunits exist as pat of a 900 kDa
complex, as free subunits and/or in smdler oligomeric dructures. Native PAGE anayss
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combined with gd filtration chromatography and subsequent Western blot, showed that
in the fird minutes of reciliation the amount of the CCT micro-complexes is maintaned
contragting with the decrease in levels of the 900 kDa complex. At 90 min of reciliation,
the levels of the 900 kDa complex darts to recover. These sudies show that during the
process of cilia recovery there is a change in the ratio between the intact CCT chaperonin
and the CCT micro-complexes species. This ratio is dramatic affected a 15 minutes of
reciliation a moment charecterized by the darting of axonema re-organization and dlia
growing as obsarved by Atomic Force Microscopy. At 15 minutes of reciliation tubulin
co-dutes in the same region of the dution profile with CCT micro-complexes suggesting
an asociation between them. Strikingly, double-labd  immunofluorescence  experiments
show that CCT?, CCT?, CCTd and CCTe co-locdize with atubulin within Tetrahymena
cilia basd bodies, orad apparatus, cytoproct, Structures where protein synthess is not
expected to occur. These results are in agreement with the observation hat, after a post-
mitochondrid fractionation, TpCCTa? TpCCTd, TpCCT? and TpCCT? subunits ae
present in the insoluble fraction. Remarkably, during cilia recovery the levels of TpCCT?
in this fraction are increasng whereas the amount of TpCCTa, TpCCTd and TpCCT? are
progressively decreasing. Moreover, in the insoluble fraction TpCCTe seems to be part of
a hetero-oligomeric complex of about 300 kDa. This work provides evidence that distinct
CCT-subunits in smaler CCT complexes and/or as free subunits are present in cilia basa
bodies and associated with complex Mt structures probably playing specific roles in cilia
biogenesis. Additiondly, there is a close rdationship between the intact CCT and CCT
micro-complexes indicating the exigence of a complex regulatory mechanism between
these species that can be modulated by dterations that affect Mt cytoskeleton and cilia
dructure.

Transcriptional regulation of the mammalian cofactor A. Implications in tubulin
folding, microtubules biogenesisdynamics and signalling pathways

Member: Helena Soares
Student: Sofia Nolasco

It is our intention to investigate: i) if the cofactor A gene is able to respond to stress
conditions (e.g. oxidative stress) that probably requires cytoskeleton re-arrangements; ii)
if cofactor A exhibits a tissue-specific transcriptiond regulation;

a) The project sarted with the identification of the number of genes encoding cofactor A
(a molecular chaperone that accepts ?-tubulin after the folding assstance by CCT) in the
mouse genome, as wel as the characterization of their dructure. Twelve postive phage
plagques were isolated from a Sau3Al genomic mouse library using as probe a PCR
product containing part of the coding region of cofactor A that was obtained by designing
primers teking into account the cDNA sequence of cofector A (Aloria and Zabda,
unpublished results).

b) We determined sublethd oxidative and cold dress conditions in Hela and
hippocampad H19-7 cdls and dso subletha conditions of antimitotic agents that affect
Mts i.e. taxol, nocodazole and colchicine. We have performed dose-response curves for
different oxidant agents as for example hydrogen peroxide. Results of initid experiments
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were not reproducible. Consequently, we started to submit a controlled number cells to a
continuous flow of H,O, according to Antunes, F. and Cadenas, E. (2001) Free Radical.
Biol. and Med., 30:1008-1018). After the definition of the oxidative conditions we sarted
to study the expresson of cofactor A by Northern blot anadyss in cortrol cdls and cdls
treated with oxidants, submitted to cold-shock and antimitotic agents, usng the gene
gpecific probes. In contrast to the yeast homologue of cofactor A (Rbl2p) gene which
appears to be up-regulated upon specific oxidative sgnads, the mammdian cofector A
expresson was dfected by the oxidative agents tested. Experiments are in progress to
investigate the pattern of expression of the cofactor A gene in cdls treated with different
Mt perturbing agents. The expresson of other genes of the tubulin folding pathway are
aso under invedtigation.

c) We dated to dissect the regulatory region of the cofactor A gene through
measurements of transcriptional activity of cofactor A gene/s using a reporter gene assay.
A DNA fragment extending from the promoter region to the first third of the coding
region of cofector A gene was sequentidly deeted resulting in DNA fragments of
different gzes. These fragments were subcloned into a pGL3-basc firefly luciferase
expresson vector (Promega) and will be used to trandfect mammadian cdls lines The
congructs will be used to peform dectrophoretic mobility shift assays (EMSA,
bandshift) usng nuclear protein extracts prepared from mammdian cdl lines that ae
cultured under a variety of conditions. Further to experiments will be designed to identify
regulatory cis-dements involved in tissue-pecific regulation.

Céllular responses to stress challenges: - signal transduction and transcriptional
regulation in yeast Saccharomyces cerevisiae

Member: Lisete Fernandes
Students: Joana Monteiro and AnaN. Costa

Cdls cope with changes of the externd and internd millieu like oxidative sress and
temperature fluctuations. Eukaryotic cells respond to both simuli by activating diverse
signa cascades. How does the cell keep track of multiple cascades? What are the cross-
talks between such cascades and how are they regulated? It has been demonstrated that
cdls undergoing dtresses modulate gene expresson and, transcriptional regulation has
been strongly suggested as a key regulatory step in this event.

The Yap family of transcriptiond factors in yesst Saccharomyces cerevisiae contains
eight members respond to dress, including: Yapl to oxidaive and cold sgnds, Yap4 to
compounds affecting cytoskeleton as wdl as in cold sgnds in ygpl-deeted cells, Yap8
to arsenite. In addition Yapl, Yap2, and Yap8 are involved in resstence phenotypes to
multiple drugs. Although it has been previoudy suggested that each Yagp family member
has a diginct biologicad function, the involvement of Yap protens in different
phenomena emphaszes putative overlaps in respectives sgndling cascades.  Thus the
Y ap family iswdl suited to study the cross-tak of sgndling pathways.

Our mgor am has been focused in understanding the crossroad of cold and oxidative
sgndling pathways mediated by Yaps (@ what is the specific role of Yaol under cold
sgnas? (b) how specific Sgnas propagate to impige on Yap proteins? and (c) what is the
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mechanism of the activation by Yapl and its reation to the basd machinery of RNA
polymerase 11?

Microtubules and Molecular M echanisms of Signaling Under Stress
Member:Sukalyan Chatterjee
Students: Mé&rio Graos and Maria Hortense Matos

This project focuses on the andyss of the mechaniam of sgnd transduction in Gy/M
block mediated apoptosis by concentrating on the role of a number of proteins involved
in the dress pathway and mechanism leading to gpotosis. Apoptosis is a mechanism of
programmed cdl desth (PCD) that plays a decisive role both in norma development and
disease It is a highly conserved response to a sgnding cascade whose initigting stimuli
originate within the cdl or from the externd environment. It is involved in the deetion of
autoreactive lymphocytes, the dimination of virdly infected and mdignant cdls, and the
development of complex multicdlular organisms. Signding cascades have been shown to
be promiscuous. A dngle Sgnding protein or cascade is ale to save diverse
physologicd functions The various dgnding pahways ae multifectorid, and
goecificity is hinged on ‘which’ and ‘how’ molecules interact in a given process. The
emerging idea is that dgnas can be transduced through ‘sSgnalosomes, multimolecular
entities of dynamic composition that assemble around scaffolding and adaptor molecules.

Microtubules (MTs) of the cytoskdeton can regulate the locdisation of proteins in a
sgnd dependent manner. We hypothesize that MTs act as spatiotempora organizers of
ggnding and ther dynamic propeties may be pat of the sgnd or the dgnding
mechaniam itsdf. It is wedl edablished that microtubule perturbation and consequent
gooptosis  induced by Taxol, a widdy used neoplastic agent, involve
hyperphosphorylation of Bdl-2. Taxol dsabilizes cytoskdletd microtubules by binding to
?-tubulin and preventing depolymerization and consequently blocking the cdl cyde in
the Go/M phase, causng mitotic arrest a metgphase. It has been shown that Taxol-
mediated apoptoss is independent of MAP kinase sgnd transduction pathways in the
concentration range in which Taxol is usad in the clinic. A putative kinase downstream of
Taxol-mediated bundling of microtubules, G,/M block and apoptoss may be involved.
Usng Taxol a dinicdly rdevant doses which can be reached in vivo without toxic
effects, it has been shown, in Hela cdls, that p38 and Ask are involved in Taxol-induced
apoptosis, but not the stress kinase INK.

Prdiminary experiments peformed with Hela cdls indicste that there is a
postrandational modification, on microtubule polymerization, of Apoptoss Sgnd-
regulating kinase 1 (Askl). Akl is a member of the MAPKKK family and can activate
both the INK and p38 sgnding cascades. It profoundly influences the decison of cdl
fate, such as surviva/differentistion or gpoptoss, dlowing cells to make appropriate
regponses to a vaiety of extracdlular and intracdlular dresses, by baancing and
integrating severd different 9gnds This project ams to underdand the nature of the
postrandationa modification of Askl and its biologicad dgnificance. It is likdy that this
modification is a phosphorylation event and if 0, the kinase responshble for the
phosphorylation will be identified and characterized.
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We ae currently interested in studying the levels, subcdlular locdization and putative
interaction with MTs or MAPs of various pro and anti-apoptotic Bcl-2-family proteins,
such as Bcal-2 and Bcl-xL and Bax, Bad, Bim, and Bid, respectively. We sudy these
proteins in drug-chalenged cdls and during the cell cycle. Bim has been reported to be
associaed with the MTs through the motor protein dynein. Upon certain stimuli, it gets
released and migrates to the mitochondria, where it interacts with Bcl-2 (an anti-apoptotic
protein) and promotes the release of cytochrome ¢ and subsequent caspase activation,
leading to apoptoss. So far, we have shown that Bim is upregulated in cdls undergoing
gpoptoss upon chalenge with an oxidative dress inducer: menadione. In contrast, Bax
does not seem to be upregulated under the same conditions.

Interestingly, we have dso shown by vaious different techniques that Bim gels
phosphorylated during or immediately prior to mitoss. Our results suggest that the pro-
gooptotic protein Bim can be regulated a the level of transcription and at the leve of
phosphorylation. We will now sudy the subcdlular locdizaion of this protein during
interphase and during mitogs, and identify the kinase(s) and phosphorylation Ste(s).
Furthermore we will study the relevance of Bim's phosphorylation for it's pro-apoptotic
ability.

Neuron microglia crosstalk and activation of microglia

Members. Sukayan Chatterjee and Teresa Pais
Student: Catarina Figueiredo

Ceaebrd mdaia (CM), the most serious dlinicd complication of infection with the
parasite Plasmodium falciparum causes millions of deaths each year and neurologica
squelae in the survivors. The mouse modd of CM indicates that microglia, the resident
macrophages of the brain, is activated very ealy after infection. Whether activation of
microglia is a key event in causng neurond damege culminating in CM is Hill a meaiter
of debate. Usng an in vivo mouse moded for CM the microglid activation is being
dudied by immunocytochemidry usng anti-CD11b and anti-CD40 antibodies and
gaining with atomato lectin. Neurona desth will aso be andysed in thismodd.

The cross tak between and the interdependence of activated microglia in neurond
damage is being investigated in vitro co-cultures of microglia, neurons or in co-cultures
of neurons and microglia activated with extracts of parastized erythrocytes One
hypothess is tha the paraste mediaes neurond cdl desth and sgnds from dying
neurons activate microglia In fact, our preiminary results show that necrotic HT22 (an
immortalized mouse hippocampa cdl line) and necrotic HelLa (tumor cdl line) enhance
the expresson of CD40 in primary cultures of microglia The effect of necrotic primary
cerebdlar neurons will be addressed and dso the sgnding mechanisms in activaion of
microglia by necrotic cdls. It is likdy that infection can activate microglia which causes
cytotoxic damage to neurons. In order to answer this question primary microglia was
gimulated with infected erytrocytes. The culture supernatants will be tested for cytokines
asaread out of microgliaactivation.

In summay, we ae addressng the dgnding mechanisms in activated microglia by
infection (extracts of parastized erythrocytes) and dying neurons adopting a molecular



goproach to identify secreted entities like cytokines, intracdlular sgnaing cascades and
mechanisms of transcriptiona regulation. This may ducidate the crux of the baance
between cytotoxic and protective role of microgliain CM.

M echanism of apoptosis of Cajal-Retzius cells

Members. Paula Parra, Sukayan Chatterjee and Matthias Haury
Technidan: MaiaAlvim

The mgor god of this sudy is to invettigate the ion channe properties and activity-
dependent mechanisms in the induction of gpoptoss in Cgd Retzius (CR) cdls These
cdls are fundamentd for the guidance and emplacement of neurons of the cortex and the
hippocampus and normaly undergo gpoptosis during the development of the centrd
nervous system. Although the mgority of the cdls are lost, a subset of CR cdls survive
and differentiate into interneurons. Our objective is to examine the eectrica differences
of these two "substs' of neurons, in order to determine if didtinct ionic channels
characterise two different cdls populations or if there is a dngle population with
differences in the regulaion of channds that might be involved in the induction or
prevention of apoptoss. The results of this sudy will form the bads to investigate in
more detall the molecular mechanisms leading to the decison of CR cdls to enter into
ether gpoptosis or into the differentiating program.

Some hypotheses suggest a physiologica role during synaptogenesis dlowing for the
correction of erroneous projections and the cregtion of pathways for axona growth.
Apoptoss is likdy to be involved in controlling cdl numbers in the CNS and could be
the physologicd fate of cdls exhibiting trangent functions like Cgd Retzius cdls
Usng tranggenic mouse technology, we will address the following quesions Wha are
the devdopmentd cues that mediage cdl fae decisons gpecidly inducing
differentiation/gpoptoss in these cdls? What neurotransmitters are involved and what is
the Sgnaling cascades that activates the apoptotic pathways?

Molecular mechanisms underlying the anti-apoptotic effect of heme oxygenase-1
(HO-1) and of its catalytic product carbon monoxide (CO). Role of the p38 MAPK
signal transduction pathway

Member: Miguel Che Parreira Soares
Students: Mark Saldon, Rui Soares and Sofia Simoes

Endothdid cdl (EC) gpoptoss, such as it occurs during acute or chronic inflammation is
a highly pro-inflammatory event. As such EC apoptosis is thought to contribute in a
criticd manner to the induction of irreversble tissue injury, organ falure and disease that
can occur during acute and/or chronic inflammatory reactions. Understanding how EC
become protected from undergoing gpoptosis may be criticad in the development of new
thergpeutic drategies amed to suppress the ddeterious effects associated  with
inflammatory reactions. One of the mechanisms by which EC can prevent gpoptoss
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relies on the expression of a series of cytoprotective genes. We are investigating the role
of one such gene, the stress responsive gene heme oxygenase-1 (HO-1).

Under inflammatory conditions HO-1 is the rate-limiting enzyme in the catabolism of
free heme, a pro-oxidant tha accumulaies during oxidative dress, into hbilirubin, an
anti-oxidant, and carbon monoxide (CO). In addition, HO-1 action on heme releases free
iron that up-regulates the expresson of feritin, an anti-oxidant as well. In our previous
gudies, we have demondrate that HO-1 protects EC from undergoing apoptoss, through
a mechanism that is dependent on the generation of the gas CO. Contrary to other
biologicd functions of CO, its ability to prevent EC gpoptoss does not involve the
activation of the enzyme guanylyl cyclase and/or the generation of cGMP. Ingead, CO
acts via a dgnding transduction pathway that activates p38 mitogen activated protein
kinases (MAPK). The mechanism(s) by which HO-1 andlor CO interact with this
ggnding transduction pathway and how this contributes to the overal anti-apoptotic
effect of HO-1/CO remains to be established and is the focus of this proposal.

Molecular mechanisms underlying the protective effect of HO-1 derived CO:
I nteraction with the NF-Kb signal transduction pathway.

Member: Miguel Che Parreira Soares
Students; Mark Saldon, Rui Soares and Sofia Simoes

Microbid infections induce potent inflammatory reactions through a complex cascade of
events involving the activation of resdent macrophages (M@). Once activated, Mg
secrete soluble pro-inflanmatory molecules such as tumor necross factor-a (TNF-a) and
IL-1?/??which act on endothdid cdls (EC) to change ther normaly anti-thrombotic and
anti-adhesive phenotype into a pro-thrombotic and adhesive one, a phenomenon refereed
to as “EC activation’. The phenotypic modifications associated with EC activation result
in lage measure from the expresson of pro-inflammatory genes that encode
cytokines'chemokines, adheson and pro-thrombotic molecules. Expresson of these pro-
inflammatory genes is essentid to initiate the recruitment and activation of leukocytes
that will ultimatdy terminate microbid infections. However, ther expresson must be
tightly regulated in order to avoid extensve immune gimulation that could induce EC
gooptosis and tissue injury. In this project we are andyzing the mechanisms by which the
expresson of one anti-inflammatory gene, i.e heme oxygenase-1 (HO-1), prevents the
deleterious effects associated with inflammatory reections. We have previoudy shown
that this occurs through the ability of HO-1 to degrade heme and generate the gas carbon
monoxide (CO), which acts as a dgnding molecule to atenuate the expresson of pro-
inflammatory genes and to protect EC from undergoing apoptosis. The am of this project
is to further undergand the molecular mechaniams underlying the anti-apoptotic effect of
CO. Work from our laboratory has shown that the ability of CO to prevent EC gpoptoss
acts through a mechanism that depends on the activation of the transcription factor NF
Kb. The mechaniam(s) by which HO-1 andlor CO interact with this dgnaing
transduction pathway remain(s) to be established and are the focus of this project.
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RESEARCH CONTRACTS

The research activities a the IGC are supported to a ggnificant level by the Nationd
Research Council (Fundacdo para a Ciéncia e a Tecnologia, FCT), but aso by the
European Union and by a few private corporations. All research contracts signed by the
IGC that pertained, at least in part, to 2001 or later are listed below. The support from the
FCT comes through various mechanisms, dl awarded on the bass of competitive
goplications. (1) inditutiond support, as podtions for scientits and technicians, in the
frame of the Laboratério Asssociado ITQB/IBET/IIGC; (2) inditutiond support, in the
frame of the Unidade de Invesigacdo FCT on “Tolerdanca Naurd”; (3) individud
support, as fdlowships to vidting scientists, podt-doctorad fellows, PhD sudents and
technicians (these are indicated in the lists of people a the Inditute); (4) group support,
as research contracts (listed below); (5) sporadic support for the organization of scientific
meetings, as indicated. We are pleased to acknowledge this support as it has become
absolutdy essentid to the activities of the Ingtitute.

FCT PROJECTS

PRAXIS/C/BIA/10094/1998

Jorge Carneiro

Mechanisms of lymphocyte co-operation involved in imune regulation: an experimental
and biomathematical approach.

PRAXIS/BI0/10091/1998
Matthias Haury
GFP tagged 1L-10 knock in mice.

PRAXIS/C/BIA/10097/1998

Helena Soares

Sudy of the Tetrahymena tubulin complexes. An attempt to establish a functional
relationship with microtubul e assembly and dynamics.

PRAXISP/BIO/14132/1998

Dan Holmberg

Genetic Mapping of disease associated phenotypes in portuguese IDDM and SLE
families and in mouse models

PRAXISP/BIA/11034/1998

Jos2 Feijo

As bases moleculares do crescimento in vitro e in vivo de tubos polinicos. uma
abordagem multidisciplinar.
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PRAXIS/C/SAU/10265/1998
Jo&o Pedro Simas
Molecular Pathogenesis of Murine Gammaher pesvirus-68 in Mice.

MGI/36369/99-00
Sylviane Bernadette Pied
T cell response in Pathogenesis of Malaria Infection

MGI/36392/99-00
Carlos Augusto Gomes Barbosa da Penha Gongalves
Genetics of Malaria in Wild Mouse Models

MGI/36403/99-00
Robert Michadl Evans Parkhouse
The potential and application of virus host evasion genes that modify apoptosis and

cytokyne responses

MGI/36413/99-00

Jos2 Manuel Faro Rivas

Mechanisms involved in the germinal center reaction: a biomathematical and
experimental approach

ESP/34240/99-00

Jo&o Pedro Simas

Molecular Interactions in Murine Gammaherpesvirus 68 latent infection of B-
Lymphocytes

BCI/34405/99-00

Alvaro Augusto Marques Tavares

Isolation and characterisation of protein complexes containing the mitotic proteins polo
and Dmaob

BCI/34599/99-00
Issbel MariaPamerim
Time control during vertebrate embryonic devel opment

BCI/34772/99-00
Jose Alberto Feijo
Genetic characterization of ion dynamics modulators in pollen tubes

BME/36192/99-00

Juan Carlos Izpisua Belmonte
Specification of vertebrate limb identity
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BSE/34794/99-00
Jorge Carneiro
Dynamic invariance in biological systems

CB0/36312/99-00
Jorge Carneiro
HIV2 Infection as a Model for the Investigation of AIDS pathogenesis

MGI/33570/99-00

Jocelyne Demengeot

Immunobiological studies of microbial virulence immunomodulatory proteins that allow
the survival of the secreting microorganismin the host

MGI/32513/99-00
Jose Antonio Belo
Fungal and Mouse Models of human mitochondrial disease

34350/99-00

Jose Antonio Belo

Genetic control of vertebrate development: the role of cerebrus-like family of secreted
inhibitors and anterior visceral endoderm signaling

36250/99-00
Jo&o Pedro Simas
Sudy of Immunogenic Proteins of Mycoplasma mycoides subsp. mycoides small colony

type

33201/99-00
Jost Feijo
Therole of extensin peroxidases and extensin deposition in Plant development

MGI/37296/2001

Miguel Soares

Molecular mechanisms by which carbon monoxide generated by heme oxygenase-1
suppresses endothelial cell aopotosis.

ESP/39636/2001
Adtrid Moura Vicente
Genetic Epidemiology of Autism

BCl/42249/2001

Sukayan Chatterjee
Molecular mechanisms of microtubule mediated signaling under oxidative stress
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BCl1/42040/2001
Isdbd MariaPAmeirim
New aspects on coordinating limb bud devel opment

MGI/38563/2001
MariaManuel Mota
InteracgOes Hospedeiro-Parasita durante os estadios hepaticos de infec¢Oes de Malaria

BCl/41725/2001

Jorg Dieter Becker

Whole genome approach to ion dynamics regulation of pollen tube growth and
mor phogenesis

BCl1/41735/2001
Alvaro Augusto Tavares
Functional characterization of the mitotic kinases DPIkk and DMpsl

BCI/37862/2001

Lisete Fernandes

Transactivator Yapl-crossroad of cold and oxidative stress signaling pathways in
Saccharomyces cerevisae

BCl1/419092001
Antonio Jecinto
Epithelial dynamics and adhesion during Drosophila dorsal closure

BCl/43411/2001

Jocelyne Demengeot

Effects of the recombination activating genes 1 and 2 on the vertebrate genome stability:
onsequences and the cellular and at the organism level.

BCI/43063/2001

Jocelyne Demengeot

Control of acute inflammatory responses by regulatory T cells. characterization of the
cellular and molecular mechanisms.

MGI/43466/2001
Moisess Mdlo
Molecular mediators of Hoxa2 function during mouse devel opment

FCB/39906/2001

Jos£ Feijo

Inflammatory response and signaling between neurons and astrocytes during cell injury
by sepsis, hypoxia-ischemia and hyperbilirubinemia.
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NSE/39166/2001
Paula Parra Bueno
Apoptosis versus differentiation- The cell-fate of Cajal Retzius Cells

MGI/40878/2001

Pedro Fernandes

In search of new molecular targets for the development of novel therapeutic strategies for
Cystic Fibrosis

OTHER PROJECTS
European Union

EU QLK3 - 2000 — 00362

Michadl Parkhouse — Coordinator

The potential and application of virus host evasion genes that modify apoptosis and
cytokine responses

EU QLK3-CT-2001-00422

Miguel Soares

Targeting Heme-Oxygenase-1 or downstream processes. a hew therapeutic approach for
treatment of inflammation

EU QLRI-CT-2001-00003
Sérgio Gulbenkian
EMMA Works (European Mouse Mutant Archive non routine working programme)

EU QLRI-CT-2001-01061
Sérgio Gulbenkian
EMMAnet (European Mouse Mutant Archive network)

EU QLRI-CT-2001 — 01363
Pedro Fernandes
EMBCORE

EU EVR1 - CT-2001-400017
Pedro Fernandes
BioCASE

EU IST — 1999 — 20469

Pedro Fernandes
EMBER
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EU QOL-2001
Jo&o Pedro Simas
Antiviral peptides blocking herpes simplex type 1 entry into cells

Others

L aboratoire Européen Associé CNRS
Anténio Coutinho
Genétique et développement de la tolerance naturelle

ICCT1/413 CAPES, Brazil
Jocelyne Demengeot
Tolerancia Oral: Analise pelo Panama-blotting e marcadores de activacao linfocitéria.

Wellcome Trust Biomedica Research Collaborative Grant

054458/298/Z/MEP/ILEC/CRD

Jo&o Pedro Simas

Studies on the molecular pathogenesis of murine gammaher pesvirus infection of mice.

Research contract with Astrazeneca
Miguel Soares
Delivery of proteinsin vivo

Research Contract with STORA CELBI (Cdulose Beiralndiustrid S.A.)

Jos2 Feijo

Estudo da reproducéo sexual em especies florestais com interesse industrial para a
industria de celulose com vista a optimizacao dos processos de melhoramento genético e
optimizacéo da produtvidade florestal.
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Catarina Freitas (IGC, Oeiras, Portugal)
Information for segmentation is segregated within presomitic mesoderm.
November

Jo&o Pedro Simas (IGC, Oeiras, Portugal)
Gammaherpesvirus latency in B cells.

Oreste Acuto (Institut Pasteur,Paris,France)
Molecular modifiers of TCR triggering threshold: cisand trans mechanisms.
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Olivier Lantz (Indtitut Curie, Paris, France)
Role of MHC molecules and of Interleukin common gamma chain cytokinesin the
survival of CD4+ T cells.

AnaTeresa Tavares (IGC, Oeras, Portugd)
Embryonic development of the vertebrate limb. The role of Rel / NF- KB transcription
factors and co-factors.

Danid Cutler (MRC Lab for Molecular Cdll Biology, UCL, London,UK)
The Biogenesis of regulated Secretory Organelles.

Genis Parra (Genome Informatics Research La, Ingtituto Municipd de Investigacion

Medica, Barcelona, Spain)

Gene prediction by comparative genomics: re-annotating human genome using mouse
data.

Sergi Cagtellano (Genome Informatics Research La, Indtituto Municipa de Investigacion
Medica, Barcelona, Spain)
Prediction of non-canonical genes: the selenoproteins case.

VaniaBraga (Imperid College, London, UK)
Cadherin adhesion and small GTPases.

December

Karim Labib (Paterson Ingtitute for Cancer Research Christie Hospital NHS Trust,
Manchester, UK)
Regulation of the MCM2-7 protein complex.

Ana Catarina Certal (IGC, Oeiras, Portugd)
"Tell me how you pump, I'll tell you how you grow": a molecular approach to study
pollen tube growth.

Claudio Sunkd (IBMC, Porto, Portugd)
The role of non-motor microtubule associated proteins in spindle function.

Carl Smythe (Univ. Dundee, Dundee, Scotland)
Analysis of checkpoint kinases in mammalian cells.

Jonathon Pines (Univ. Cambridge, Cambridge, UK)
Regulating mitosis by proteolysis

Monica Sousa (IBMC, Porto, Portugdl)
Familial Amyloid Polyneuropathy: The tale of a growing fibril.
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Francesco Colucci (Ingtitut Pasteur, Paris, France)
Killing naturally: no longer Syk.

Jan Andersson (Univ. Stockholm, Sweden)
Immune responses in new born.

Savatore Vaitutti (INSERM, Toulouse, France)
Molecular dynamics of contact sites between T lymphocytes and antigen presenting cells.

Leonor Tavares Satde (IGC, Oeiras, Portuga)
How to achieve a perfect body.

Moises Mdlo (IGC, Oeiras, Portugal)
Reversible knock outs. a dream becoming true?

Anita Gomes (Imperid College London, London, UK)
Membrane Association and Targeting of Rab GTPases

Gulbenkian Lectures: Frontiers of Modern Biology
Host: Michadl Parkhouse

In order to promote specidly productive interactions of PhD dudents and young
sientigts with rdevant figures in modern biology, a “Gulbenkian Lecture’ series was
launched in 2000. Sdlected invited speskers give seminars that are open to dl interested
scientists dl over the country, but spend most of ther time a the IGC in excdusve
discusson with students.

January

Jm Smith, Nationd Ingtitute for Medical Research, UK
Making Mesoderm: Upstream and downstream of Brachyury

May

Carlos Martinez-A., National Center for Biotechnology, Madrid, Spain
Chemokines. Key moleculesin inflammation, cancer and HIV-1 infection
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SYMPOSIA, CONFERENCES AND MEETINGS ORGANISED BY THE IGC

January

Gulbenkian Biology Courses

Plant Development: Molecular and Cellular Basis
Instituto Gulbenkian de Ciéncia

29 January — 16 February 2001

Organiser: Jos2 Feijé (IGC, Oeiras, Portugal and FCUL, Lisbon, Portugal) and
Margarida Oliveira (IBET/UL, Lisbon, Portugal)

With the description of severa flowering plant genomes, molecular and genetic tools are
becoming avalable for integrative organism-centred approaches. The time has come for
putting the organiam together agan and this will require dose monitoring of in vivo
properties and follow-up of the extended processes that each gene or group of genes
controls. Developmentd biology has emerged as a mogst chdlenging area in which this is
occurring, as it commands a full underganding of the spatid and tempord integration of
processes that alow for growth, differentiation and morphogeness. On the other hand,
higher plants represent one of the mgor evolutionary trends and their genetic and
experimenta vaue lift them, specidly in recent years, to a competitive and chalenging
field from where mgor fundamenta discoveries have occurred.

This course amed to provide the bass for this post-genomic work, with a solid
theoretical background and practicd traning on the mogt utilised and versatile molecular
tools and approaches, but creating the perception of need for interdisciplinary interfaces
with cutting-edge biophysca and imaging techniques, and a strong sense of integrative
biology. The faculty included some of the world-leading scientists on plant development.
The course organization dlowed for flexibility, free-discusson and am a fogering
productive interactions among dl participants.

In 2001, it was atended by 16 international students, from 11 countries (1 Ass.Prof., 8
Post-Docs and 7 advanced PhD. Students), involving a Faculty of recognised
international experts Fnd  prog)am and  detals can be  sen  in
http://uic.igc.gulbenkian.pt/Plant EMBO).

Feculty: Richard Amasino, Univ Wisconsin, Madison, USA; Gerco Angenent, Plant
Research International B.V., Wageningen, The Netherlands; Alice Cheung, Univ.
Massachusetts, Amherst, USA; Enrico Coen, John Innes Centre, Norwich, UK; Nam-Ha
Chua, Univ Rockefeller, New York, USA; Peter Hepler, Univ Massachusetts, Amherst,
USA; Andrew J Millar, Univ Warwick, Conventry, UK; William J Lucas, Univ
California, California, USA; Keth Roberts, John Innes Centre, Norwich, UK; Ben
Scheres, Univ Utrecht, Utrech, The Netherlands, Anthony Trewaves FRS, Univ
Edinburgh, Edinburgh, Scotland;
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Students: Riyaz Ahmad Bhat, Max Planck Ingtitute, Koeln, Germany, Maria José
Carascosa Gomez, Univ Freiburg, Freiburg, Germany; Patricia Carneiro, Univ
Washington, Washington, USA; Fdisberta Cunha, Univ. Plymouth, Plymouth, UK; Danilo
D. Fernando, Suny College of Environmental Science and Forestry, NY, USA; Laura
Fraysse, Univ. Lund, Lund, Sveden; Rachd Hemsdly, John Innes Centre, Norwich, UK;
Olga Koroleva, Univ. Wales Bangor, UK; Birigit Linkohr, Univ. York, York, UK; Judith
Nardmann, Univ. Koeln, Koeln, Germany; Maisa Silvina Ortegui, Univ. Colorado at
Boulder; Colorado, USA; Alexandra Cadtilho de Vitdria Pereira, ITQB/UNL, Lisbon,
Portugal; Zhang Fingzu, Univ. Sngapore, Sngapore; Marco Possenti, Istit. Nazionale
Ricerca Alimenti e Nutrizione, Rome, Italy; Vera Quecini, Univ. Wageningen, The
Netherlands, Bjorn Sieberer, Wageningen Univ., The Netherlands; Vanda Sunderlikova,
Inst. Plant Genetics and Biotechnology, Sovak.

March

Conferences of the |GC Scientific Advisory Boar d
Ingtituto Gulbenkian de Ciéncia
19 March 2001

Reflections on the European dimension in biomedical science policy
Ka Simons (Max Planck Indtitute, Dresden, Germany)

A clock and trail model for somite devel opment
Lewis Wolpert (University College of London, London, UK)

How many genes do we have?
Sydney Brenner (The Molecular Sciences Ingtitute, Berkely, CA, USA)

May

Immunology, Theory and Experiments
Convento da Arrabida
17-19 May 2001

Organisrs. Mdvin Cohn (Sdk Inditute, USA) and Antonio Coutinho (IGC, Oeiras,
Portugd)

This medting was organized in an effort to have immunology as a pat of medicine
confronted by immunology as a pat of biology. This meging was organized in the
context of the “Laboratoire Européen Associé au CNRS (France)” that was launched in
1998 a the IGC, and operates in cooperation with severd French laboratories. The
participants chosen have widely divergent conceptua frameworks and are representatives
of a soread of disciplines in medicine and biology. The goa was less to decide whose
pogtion is right or wrong but rather to make crysa clear what the formulation is and
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what it does and does not explain. A unique characterigic of the meeting was the
participation of theoreticians whose interaction with the experimentdids proved sdutary
for both. We are being inundated by an avdanche of data coming from many sources.
The complexity and sheer volume of this information means that mogt of it would be logt
if we do not have a school of computationd biologists who spend their time organizing
these data into heurigic quantitative modds based on transparent sound fundamentas.
This meeting was smd | dlowing ample time for discusson and reflection.

Participants: Jorge Carneiro, 1GC, Oeiras, Portugal; Pierre-Andre Cazenave, Inst.
Pasteur, Paris, France; Joceyne Demengeot, IGC, Oeiras, Portugal, Nicole Le Douarin,
College de France /Academ. Sciences, Paris, France;, Congantin Fesdl, 1GC, Oeiras,
Portugal; Carlos Penha Gongaves, IGC, Oeiras, Portugal; Zvi Grossman, |GC/Tel Aviv
Univ, Israel; Werner Haas, Linden Technologies, USA, Francois Huetz, Inst. Pasteur,
Paris, France; Philippe Druet, Hopital, Purpan, INSERM, Paris, France, Paola
Mindprio, Inst. Pasteur, Paris, France; Sylviane Pied, Inst. Pasteur, Paris, France, John
Stewart, IGC/COSTECH, Univ. Tecnol. Compiegne, France, Adrid Vicente, IGC,
Oeiras, Portugal, Nelson Vaz, Univ. Federal de Minas Gerais, Minas Gerais, Brazil.

July

Programme for the Promotion of Sciertific Interaction with M ozambique

This programme ams to simulate young researchers, technicians and students to a career
in Science by promoting discusson and solving problems on chosen topics of Life
Sciences. The programme is organized in annua cycles congging of two types of
activities training and exchange of dudents and daff. The fird year took place in
Mozambique but in the future it may be extended to other African countries. In the
medium-term, part of the organizing effort is to be trandferred to locd indtitutions.

Annual Training Course

“Fronteras da Biologia Moderna no contexto de Paises em Vias de
Desenvolvimento”

Maputo, M ozambique

23 July- 3 August 2001

Organisers. Monica Bettencout Dias, (IGC, Oeiras, Portugal/Univ College of London,
London, UK); Margarida Trindade, (IGC, Oeiras, Portugal/National Institute for Medical
Research, London, UK); Jos¢ Pereira Led, (IGC, Oeiras, Portugal/Imperial College
School of Medicine, London, UK); Nuno Arantes Oliveira, (IGC, Oeiras, Portugal/Univ
California at San Francisco, S. Francisco, USA), Jos¢ Maio Lete (IGC, Oeiras,
Portugal).

Approximately ten researchers a PhD or post-doctord level went to Maputo to lecture a
series of intensve workshops and seminars on chosen topics to gpproximately 20 pre-
sdected participants. The course took two weeks and sarted on 23 July, the date
coinciding with the end of the academic year in Mozambique. Portuguese was the man
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language used during the course, as suggested by the Mozambican organisers, however
support materid was aso presented in English. The first course focused on Molecular
Biology and Biotechnology, and its applications to Medicine, Veterinary, Nutrition,
Agriculture and the protection of Biodiveraty. Emphasis was given to the role of
scientific  knowledge and technology to solve paticular problems of developing
countries. The course dso included more generd discussions on the career in Science and
Science and Technology policies in developing countries. Subjects were gpproached in an
interactive way, including open discussons and problem solving. In the future, and
according to the experience acquired in previous years, courses may focus on other areas.

October

IV Gulbenkian Autumn Meeting / | Portuguese Meeting on Theoretical and
Computational Biology

Ingtituto Gulbenkian de Ciéncia

23- 26 October 2001

Organisers. Jos Led (IGC, Oeiras, Portugal), Rui Alves (IGC, Oeiras, Portugal/ICRF, ,
London, UK) and Fernando Antunes (FCUL, Lisbon, Portugal).

For the past 3 years, the Ingtituto Gulbenkian de Ciénca has organized “Autumn
Mesetings’ that brought together a dozen or so podst-doctord fellows and young group
leeders developing date-of-the-at  research  on  “Evolution and Development”,
“Adaptation by Horizontd Gene Trande” and “Cdlular Differentiation  and
Commitment”, respectively.

An aea of interest that had not yet been addressed is that of Computationd and
Theoreticd Biology. Furthermore, Bioinformatics has been progressng rapidly and will
catanly play an increesngly important role in this age of genomics, proteomics and
other large data sets, as wdl as biomedicd automation. The 2001 Gulbenkian Autumn
Mesting was thus dedicated to this theme. This meeting was the firs Portuguese Mesting
on Theoreticd and Computationd Biology. A condderable number of Portuguese
researchers, both insde and outside the country, have been producing world class work in
this areg, and it was fdt that it would be useful to bring them together, in order not only
to exchange information about the work being done and foster nove interactions, but aso
to discuss questions related to the education, academic and industrid applications of
work in this area, and to draw common gods for developing and supporting this type of
work in Portugd.

This type of research often produces tools that lead to commercid applications and thus
attract some of the funds necessary to sugtain research programs themselves. In addition,
developing competitive research programs in this area is generaly not as epensive as an
equivdently good wet lab research program. The Gulbenkian Autumn Meeting on
Theoreticd and Computationad Biology amed, therefore, at bringing together, in addition
to the scientits themsdves, representatives of the educationa, medicd, and indudtrid
communitiesin Portugd
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Paticipants.  Jonas Almeida, Univ. South Carolina, South Carolina, USA; Filipa Alves,
IST, Lisbon, Portugal; Juan Camacho; Univ. Autonoma Barcelona, Barcelona, Spain;
Jorge Carneiro, IGC, Oeiras, Portugal; Pedro Goutinho, IST, Lisbon, Portugal; Leonor
Cruzeiro-Hansson, Univ. Algarve, Faro, Portugal; Rui Dildo, IST, Lisbon, Portugal,;
Francisco Dioniso, IGC, Oeiras, Portugal; Tiago Domingos, IST, Lisbon, Portugal;
Patricia Faisca, Univ Warwick, Conventry, UK; Pedro Fernandes, IGC, Oeiras, Portugal;
Antonio Ferreira, FCUL, Lisbon, Portugal; Jodo Gomes Ferreira, FCT/UNL, Lisbon,
Portugal; Claudio Gomes, ITQB/UNL, Lisbon, Portugal; André Melo, FCUP, Porto,
Portugal; Paulo Martel, ITQB/UNL, Lisbon, Portugal; Henrique Pereira, Univ. Stanford,
Sanford, USA; Maria Jodo Romado, FCT/UNL, Lisbon, Portugal; Armindo Savador,
Univ. Michigan, Michigan, USA; Claudio Soares, ITQB/UNL, Lisbon, Portugal; Jodo
Sousa, IGC, Oeiras, Portugal; Carlos Cunha, UNL, Lisbon, Portugal; Rute Fonseca,
FCUP, Porto, Portugal; Sara Pinto Garcia, ITQB/UNL, Lisbon, Portugal; Gabrida
Gomes, Univ. Warwick, Warwick UK; Ana Margarida Martins, FCUL, Lisbon, Portugal;
Ragud Tavares, Inst. Pasteur, Paris, France; Victor Teixera ITQB/UNL, Lisbon,
Portugal.

Debate: I nstitutional Policies on Bioinfor matics
26 October 2001
I ngtituto Gulbenkian de Ciéncia

Within the context of the IV Gulbenkian Autumn Medting, a debate was organised by
Antonio Coutinho, entitled: Ingtitutiona Policies on Bioinformatics.

Particpants. Luis Magdhdes, FCT-MCT, Lisbon, Portugal; Maria do Carmo Fonseca,
IHE-FML, Lisbon, Portugal; Manue Nunes de Ponte, ITQB-UNL, Lisbon, Portugal;
Manud Santos, Univ. Aveiro, Aveiro, Portugal;, M&io Seixas, IPATIMUP, Porto,
Portugal; Alexandre Quintanilna, IBMC, Porto, Portugal; Antonio Coutinho, IGC,
Oeiras, Portugal; Gabrid Pires, IST, Lisbon, Portugal; Jod&o Branco, IST, Lisbon,
Portugal; Sousa Ramos, IST, Lisbon, Portugal; José Fachada, IST, Lisbon, Portugal;
Carlos Rocha, IST, Lisbon, Portugal; Adeia Sequeira, IST, Portugal; Amilcar Sernadas,
|ST, Lisbon, Portugal.
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TEACHING

POST-GRADUATE EDUCATION

Post-graduate education has aways been a strong vaence of the IGC, and this tradition
has been mantaned through the establishment of the Gulbenkian Programme in Biology
and Medicine which ended in 1999 and was followed by the Gulbenkian Programme on
Biomedicine.

GULBENKIAN PhD PROGRAMME IN BIOMEDICINE

Governing Bodies of the PGDB

Board of Trustees

Prof. Luis Magahées, for the Minigtry of Science and Technology
Prof. Carlos Portas, for the Ministry of Education

Dr. IddinaSdgueiro, for the FLAD

Prof. Jodo Caraga, for the FCG

Board of Directors

Prof. Antonio Coutinho, IGC (Chairman)

Prof. Anténio Xavier, Universdade Nova de Lishoa

Prof. Arsdlio Pato de Carvalho, Universidade de Coimbra

Prof. Alexandre Quintanilha, IBMC, Univ. do Porto

Prof. Mariado Carmo Fonseca, Faculdade de Medicinada Univ. Lisbhoa

Executive Direction

Prof. Miguel Seabra (Director)
Prof. Sukalyan Chatterjee (Deputy Director)

Staff
Ms. Dolores Oliveira (Laboratory technician)
Ms. Manuela Cordeiro (Secretary)



Students of the Gulbenkian PHD Programme in Biomedicine for 2000/2001

Joana Martins Vicente Aguiar Camara
Cédliada Conceicéo Duarte Cruz
Fernando Anténio da Costa Ferreira

Rui Pedro Capelo de Abreu Galvéo
Carlos Migud da Costa Afonso Lino Gaspar
Paula Raguel Moreira de Araljo Gomes
Monica Rodrigues Fortunato Hilério
Isabel Crigtina Colaco Farias Jaco
Joana Alexandra Ferraz Teixeira Loureiro
Venessa Alexandra Zuzarte Luis

César Miguel Pereira Soares Mendes
Maya Losa Mendiratta

Vitor Manudl Bordona de Sousa Paix&o
Artur Filipe Dias de Castro Rodrigues
Teresa Patricia Gongalves dos Santos
Luis Migud Mendes Soares

Claudia Susanade Lima Viera

Students of the Gulbenkian PHD Programme in Biomedicine for 2001/2002

Maria Jodo Lopes Gongalves de Brito Amorim
Ricardo Filipe Gongaves de Sousa Carvaho
Silvia da Conceli ¢do Santos Pereira da Costa
David Zeferino d Azevedo Crigina

Alvaro Gil Araljo Ferreira

Analsabe de Oliveira Franco

Nuno Duarte Caixinha Gerddo
AnaLuciaGomes Almeida PereéiraMena
Marialnés Paula C. Canavarro de Morais
Alexandre Alves Neves

Flipa Susana Cadas Pinto

Eliana Patricia Coelho Red

ClaraPinheiro VideraCorreiados Reis
Eduardo Alexandre Barros e Silva

Susana Augusta dos Santos Silva

André Guilherme V. V. Rodrigues da Silva
Helena lsabe Martins Soares

Vivian Latede Olivera

Claudialdrate
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Gulbenkian PhD programmein Biomedicine for 2001

Programme for 2001/2002 conducted at the IGC in 2001

25 September: Introduction day 1GC
Faculty:

Sukayan Chatterjee (IGC, Oeiras, Portugdl)
Pedro Fernandes (IGC, Oeiras, Portuga)

26-27 September: Introduction to Genetics
Faculty:
John Stewart (COSTECH, Compiégne, France; IGC, Oeiras, Portugal)

28 September: Introduction to Biochemistry
Faculty:
Sukalyan Chatterjee (IGC, Oeiras, Portugal)

1-12 October: Structure and Function of Proteins
Faculty:

Antonio Xavier (ITOB, Oeiras, Portuga)

Thomas Schnelder (Goettingen Univ., Goettingen, Germany)
Maria Arménia Carrondo (ITQB, Oeiras, Portuga)
Migud Teixera (ITQB, Oeiras, Portugd)

Ligia Saraiva (ITQB, Oeras, Portugd)

Carlos Frazéo(ITOQB, Oeiras, Portugd)

Margarida Archer (ITQB, Oeiras, Portuga)

David Aragéo (ITQB, Oeras, Portugd)

Isabel Bento (ITQB, Oeiras, Portugal)

Francisco Enguita (ITQB, Oeiras, Portugd)

Eurico Melo (ITQB, Oeiras, Portuga)

Claudio Gomes (ITQB, Oeras, Portugal)

Inés Cardoso Pereira (ITQB, Oeiras, Portugal)
Rita Lemos (ITQB, Oeiras, Portuga)
CdiaRomao(ITQB, Oeiras, Portugal)

Anténio Baptista (ITQB, Oeras, Portugd)
Francisco Morais (ITQB, Oeras, Portugd)
AnaMdo (ITQB, Oeras, Portugd)

ManuelaM. Pereira (ITQB, Oelras, Portugal)
Ricardo Louro (ITQB, Oeiras, Portugd)

Claudio Soares (ITQB, Oeiras, Portugal)

Pedro Matias (ITQB, Oeiras, Portuga)

15-19 October: Transcription
Faculty
Sukalyan Chatterjee (IGC, Oeiras, Portuga)
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Eric Lam (Ludwig Inditute for Cancer Research, London, UK)
VderiaPoli (Torino, Itdia)

Maria Marone (Catholic University, Roma, Itaia)

Leonor Parreira (FMUL, Lisboa; IGC, Oeiras, Portugal)

Jodo Ferreira (Lisboa, Portugd)

22-24 October: Post-Transcriptional Processing
Faculty:

AlexandraMoreirado Carmo (IBMC, Porto, Portugal)
Margarida Gama-Carvalho (IHEFM-UL, Lisboa, Portugd)

25-26 Oct: Bioinformaticsand Theor etical Biology
Symposum: Jose Led — org. (Imperid College School of Medicine, London, UK)

29 October- 2 November: Cytoskeleton

Faculty:

Helena Soares (IGC, Oeiras, Portugal)

J Victor Smdl (Indtitute of Molecular Biology, Sdzburg, Austria)
Peter Jordan (INS Dr. Ricardo Jorge, Lisboa, Portugal)

5-9 November: Signal Transduction

Faculty:

Marcus Thelen (Institute for Research in Biomedicine, Bdlinzona, Switzerland)
Gioacchino Natoli (Ingtitute for Research in Biomedicine, Bdlinzona, Switzerland)
Oreste Acuto (Ingtitut Pasteur, Paris, France)

12-16 November: Apoptosis

Faculty:

Yuri Lazebnik (Cold Spring Harbor Laboratory, Cold Spring Harbor, USA)
David Vaux (The Walter and ElizaHall Inditute, Victoria, Austrdia)

Scott Kaufmann (Mayo Clinic, Rochester, USA)

Michadl Hengartner (Indtitute of Molecular Biology, Zurich, Switzerland)

19-23 November: Membrane Traffic

Faculty:

Miguel Seabra (Imperia College School of Medicine, London, UK; IGC, Oeiras,
Portugd)

Danie Cutler (UCL, London,UK)

Margarida Barroso (University of Virginia, Charlottesville, USA)

Graca Raposo (Université Pierre et Marie Curie, Paris, France)

26-30 November: Cell Adhesion and Extracdlular Matrix
Faculty:

John Couchman (Imperia College, London, UK)

Hinka Multhaupt (Imperid College, London, UK)
VéaniaBraga (Imperia College, London, UK)
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3-7 December: Cell Cycle

Faculty:

Alvaro Tavares (IGC, Oeiras, Portugal)

Claudio Sunkd (IBMC, Porto, Portugd)

Rui Gomes (FCL, Lisboa, Porutgdl)

Karim Labib (Paterson Ingtitute for Cancer Research, Manchester, UK)
Migud Ferreira (Univ. of Colorado Health Sciences Center, Denver, USA)
Carl Smythe (University of Dundee, Dundee, UK)

Jonathon Pines (Wellcome/CRC Indtitute, Cambridge, UK)

10-14 December: Immunology |

Faculty:

Jocelyne Demengeot (IGC, Oeiras, Portugal)

Francesco Colucci (Institut Pasteur, Paris, France)

Sdvatore Vditutti (Inditut Claude de Préval, Toulouse, France)
Antonio Coutinho (IGC, Oeiras, Portugd)

Jan Andersson (Dept. Immunology, University of Stockholm, Sweden)
Dan Holmberg (Umea University, Sweden; IGC, Oeiras, Portugd)
Thiago Carvaho (IGC, Oeiras, Portuga)

17-21 December: Cancer

Faculty:

Carlos Caldas (CRC, Cambridge, UK)

Samud Aparicio (University Department of Oncology, Cambridge, UK)
Paul Pharoah (CRC, Cambridge, UK)

Tony Kouzarides (Univ. of Cambridge, Cambridge, UK)

Ermanno Gherardi (Univ. of Cambridge, Cambridge, UK)

SCIENTIFIC OPEN DAY

The Gulbenkian Ph.D programme (PGDB) and the IGC, in close collaboration with some
Portuguese laboratories, organised a scientific open day on 17 February 2001.

This interaction was hed with the intention of providing information on the ongoing
scientific projects of the laboratories where the PGDB students could opt to rotate and/or
carry out their dissertation.
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Sdection of Labsfor rotations

1% ROTATION
17 April-27 June

2" ROTATION
4 July-12 September

Claudia Viera

Salvador Martinez

Domingos Henrique

Univ. Alicante, Spain IHEM, FM-UL
Joana Jodo Gongalves Pedro Smas
Lourero Dept. Microbiology, FFUL Vird Pathogenegis, IGC
Joana Camara | Adrid Vicente Carmo Fonseca
Human Genstics, IGC IHEM, FM-UL
| sabel Jaco Rui Victorino Carmo Fonseca
FM-UL IHEM, FM-UL
Maya Rui Appelberg Patricia Maciel
Mendiratta IBMC, UP IBMC, UP
Artur Maria Arménia Carrondo Dedlinda Lima
Rodrigues ITQB, UNL IBMC, UP
Vitor Paix&o Jorge Carneiro Antonio Xavier
EAO, IGC ITQB, UNL
CdiaCruz Stephen McMahon Deolinda Lima
King's College London, UK IBMC, UP
Paula Raque Jocelyne Demengeot Rui Appeberg
Gomes Lymphocyte Physiology, IGC IBMC, UP
Vanessa Luis | Isabel Palmerim Jost Feijé
Vertebrate Segmentation, 1IGC Pant Development, IGC
CarlosMiguel | Carmo Fonseca Claudio Sunke
Gaspar IHEM, FM-UL IBMC, UP
César Mendes | Miguel Soares Joaquin L éon
Inflammation, 1IGC Organogenesis, IGC
Teresa Santos | José Feijo Leonor Parrera
Pant Development, IGC IHEM, FM-UL
Rui Galvao Carmo Fonseca Domingos Henrique
IHEM, FM-UL IHEM, FM-UL
M onica José Feijo Miguel Castelo-Branco
Hilario Plant Development, IGC CNBC, UC
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Annual Mesetingin Curia ( 16-22September 2001)

As in the past years, the Annua PGDBM/PGDB Mesting of Curia took place from 16 to
22 September, thereby completing the firs working year of the newly created Gulbenkian
PhD Programme in Biomedicine. The scientific sessons included ora presentations from
aound 80 sudents and a poster sesson. In addition to the students, Portuguese
Universty Professors who were involved in the teaching of the graduate courses or in the
supervison of |aboratory rotation and theses work, participated in the meeting.

The last day of the Meeting was dedicated to the digtribution of diplomas to students who
completed their theses in 2001 with merit, and to pay homage to Anténio Coutinho,
Patron of the ' Class of the PGDB, whose commendation was made by Dan Holmberg
(Umea Universty Medicd School, Umea, Sweden). Also in this sesson, there was a
plenary conference given by Philippe Kourilsky (College de France, Directeur-Générd
de I' Inditut Pasteur, Paris, France) entitled “Science policy at the Inditut Pasteur in the
new European and internationa context”.
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TEACHING PROGRAMME ON BIOINFORMATICS

The IGC operates de EMBnet node in Portugd and develops a specific educationa
programme in Bioinformatics.

Bioinformatics Training Cour ses
Locd organization: Pedro Fernandes and Isabel Marques

In 2001 another 100 attendees have received formd traning within the Gulbenkian
Traning Program in Bioinformaics. Fve traning courses, two of which a the
introductory level, were held at the Ingtituto Gulbenkian de Ciéncia

April

A Practical Introduction to Bioinformatics

Feculty: David P. Judge Univerdty of Cambridge, UK; Lisa Mullan, HGMP-RC,
Hinxton, Cambridge, UK.

July

DNA and Protein Sequence Evolution

Faculty: James Mclnerny, Nationa Universty of Irdand, Maynooth, IE Christopher
Creevey, Dept. of Biology, Nationa University of Irdland, Maynooth, IE.

November

Functional and Comparative Genomics

Feculty: Martin Bishop, HGMP-RC, Hinxton, Cambridge, UK; Marc Botcherby, HGMP-
RC, Hinxton, Cambridge, UK; Sergi Castdlano, INIM-UPF, Barcdona, SP, Joaguin
Dopazo, CNIO-1SCIlI, Madrid, SP; Genis Parra, INIM-UPF, Barcelona, SP.

December

Microsatellite Markers Bioinformatics

Faculty: Mak Beaumont, Universty Reading, UK; Lounes Chikhi, Universty College,
London, UK.

Biological Sequence Analysis

Feculty: David P. Judge, Universty of Cambridge, UK; Lisa Mullan, HGMP-RC,
Hinxton, Cambridge, UK.
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SCIENCE AND SOCIETY

CIENCIA VIVA

“Ciéncia Vivd' is a programme of the Minigry for Science and Technology for the
promotion of science in society. The IGC participates in severd of itsinitiatives.

Project “ Scientific occupation for teenagersduring holidays”

The programme “scientific occupation for teenagers during holidays’, started in 1997 and
has provided secondary education students with the opportunity of being in close contact
with the redity of scientific research work, through their participation in training sessons
in public and private laboratories, research centres and entities for the promotion of
science.

Within the context of this programme the IGC, in 2001, participated with the following
training sessons and students:.

Estudo do Desenvolvimento em Plantas
| GC Member: José Feij6

30 July-11 August 2001

Maria Inés Correia Espinha

Escola Secundéria de Linda-a-Veha

Manutencéo dos Animais de L aboratorio do Biotério do IGC
| GC Member: Bruce Lenhart

6-17 August 2001

Joana Oliveira dos Santos

Escola Secundéaria de Sebastido da Gama

Sara Isabel Veiga Martins

Escola Secundéria da Moita

Ana Cristina Coelho Sousa Parreira

Colégio S. Jos2 do Ramahéo, Sintra

Estudo do desenvolvimento dos membros em galinhas
| GC Member: Joaquin Rodriguez L éon

6-17 August 2001

Jodo Filipe Caetano Rosa

Escola Secundaria de Santa Maria

3-14 September

Magda Inécio Barreto Faria

Escola Secundéria de Stuart Carvalhais
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Estudo da seleccdo natural na evolucéo de bactérias
| GC Member: Francisco Dionisio

27 August-14 September 2001

Ana Silvia Cunha Coelho

Escola Secundaria de Camilo Castelo Branco

Ana Catarina Rodrigues Almeida

Escola Secundéria de Camilo Castelo Branco

Filosofiae Histéria da Ciéncia

| GC Member: Francisco Dionisio

27 August-14 September 2001

Ana Cristina Bandarra da Slva

Escola Secundaria Francisco Simoes
Claudia Lucia de Jesus Faria da Costa
Escola Secundaria Augusto Cabrita

Estudo do Ciclo eda Divisdo Cdulares
| GC Member: Alvaro Tavares

3-14 September 2001

Pedro Ferreira

Escola Secundéria de Cascais

Mauro Lenadro Conde

Escola Secundaria de Santo Antonio

Sara Viana Rodrigues da Slva

Escola SecundariaManuel da Fonseca

Project “ The Human Genome: Per spectives for Public Health”

An internationa project on the perspectives for prevention, diagnoss and trestment of
genetic diseases in light of the recent progress of the Human Genome Project, involving
secondary school students and teachers, Health Sciences researchers and journdists, was
created.

This internationa project amed to create opportunities for Portuguese and foreign
students (secondary education) to learn more about the recent progress in the ducidation
of the Human Genome, and its applications in the prevention, diagnosis and treatment of
genetic diseases.

This project was a follow up from the project “Hedth in the XXI Century: a vison from
the European Youth” that was carried out in the preceding year, in close collaboration
between the youngsters and the Portuguese scientific community, who provided support
throughout the project.

This interaction between students and scientists involved laboratory vigts, meetings and
interviews with IGC members, the creation of products and presentations of the students
views on the mogt recent scientific research and technological developments related to
health issues.
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Conferences

Adrid Vicente

Genetics of Autism

Escola Secundaria de Cascais

Vigtstothe GC

Marta Barreto

Genetics of SLE

Escola Secundaria da Baixa da Banheira
June 2001

National week for the disclosur e of scientific activities:
19 —25 November 2001

|GC Open Day
23 November 2001

With reference to the “Nationad week for the disclosure of Scientific Activities’” promoted
by the Ministry of Science and Technology during the period 19 — 25 November, the IGC
had an open day on the 23" November. The IGC was visited by:

S. Julian’s School, Carcavelos — 28 students

Escola Secundaria Sebastido e Silva, Oairas— 30 students

Workshop on science and technology at the inter net

Duing the “Nationd week for the disclosure of Scentific Activities’ the IGC
paticipated in this initiative by answering to some of the quedtions related to Hedth
Sciences.
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SCHOOL VIS TSAT THE IGC

Secondary Schools

Within the IGC's objectives of promoting “scientific culture’ and scientific research,
regular vidgts of dudents from various schools are organised. In 2001, the following
vidted the IGC:

Colégio Sagrado Coracdo de Maria— Lisboa (40 students)

Colégio Vasassina - Lisboa (76 students)

Escola Secundériade S. Jodo do Estoril — S. Jodo Estoril (20 students)
Escola Secundaria Quinta do Marqués — Oeiras (51 students)

Escola Secundéria Sebadtido da Gama - Settbd (68 students)

Escola Secundaria Santa Maria— Sintra (79 students)

Colégo Marigta - Carcavelos (24 students)

Escola Secundéria Alves Martins — Viseu (60 students)

(total: 418 students)

Other Schoals

Ingtituto Superior de Egtudos Interculturais e Transdisciplinares, Ingdituto Piaget, Almada
(20 students)

Life Science Lab of Heidelberg, Germany (20 students)

Holiday camp of the Camara Municipd de Almada (26 sudents)

(total: 66 students)
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THESES
The following Theses were prepared in part at the IGC and were presented in 2001
PhD Theses:

Fernando Afonso “Neuropéptidos nas glandulas anexas do gpareho genitd masculino
dos mamiferos’, Feculty of Veerinaian Medicine, Technica Universty of Lisbon,
Lisbon, Portugal, February 2001.

Vasco Barreto “Alldic exduson of the murine immunoglobulin heavy chan’,
University of Paris VI, Paris, France, May 2001.

Vera Alexandra Lucas Teixeira “A Importancia da dopamine e 5hidroxitriptamina no
transporte de agua e dectrolitos a nived do epitdio jgund”, Faculty of Medicine,
University of Porto, Porto, Portugd, June 2001.

Deborah Braun “ Influence de I'Interferon-dphalbeta sur le developpement, la selection
des repertoires et les responses lymphocytaires B” Universty of ParisVI, Paris, France,
September 2001.

AnaTeresa Tavares“ Embryonic Development of the Vertebrate Limb: Andyss of the
Role of Rel/NF-Kb Transcription Factors and Co-factors’, Faculty of Medicine,
Univergity of Lisbon, Lisbon, Portuga, November 2001.

Rui Marques da Slva “Estudo das vias neurobioldgicas de lesdo cerébrd durante a
hiperbilirrubinémia neonatd. Comportamento e vulnerabilidade cdulares”, Faculty of
Pharmacy, Univergity of Lisbon, Lisbon, Portuga, November 2001.

BsC Theses:

Inés Ribeiro Martins Alves ,”Aspectos Celulares e Moleculares da Segmentacao dos
Vertebrados’. Faculty of Sciences, University of Lisbon, Lisbon, Portugd, July 2001.

Susana Rodrigues Pascoal, “Determinacdo dos ligandos dos receptores Toll Like
receptors KB7 e KB8 do ratinho”. Indituto Superior de Estudos Interculturais e
Trangdisciplinares de Almada, Lisbon, Portugal, July 2001.

Sofia Martinho Simdes. Expresséo e regulagdo do VEGF-D no desenvolvimento das

extremidades em embrides de gdinha Faculty of Sciences, University of Lisbon, Lisbon,
Portugal, July 2001.
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Vania Pardho “ldentificacdo e caracterizacdo de mutantes mitéticos’ Faculty of
Sciences, University of Lisbon, Lisbon, Portugal, October 2001.

Susana Silva, “Estudo de Factores Genéticos e Autoimunes no Autismo’. Faculty of
Sciences, University of Lisbon, Lisbon, Portugal, October 2001.
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PARTICIPATION IN ACADEMIC COMMITTEES

Anténio Coutinho
Member of the Jury of the Ph.D Thess Deborah Braun, Universty Pais VI, Pais,
France.

Jocelyne Demengeot

Member of the Jury of the Ph.D Thess, Isabdle Coquillot, Universty Paris VI, Pais,
France.

Member of the Jury of the Ph.D Theds, Deborah Braun, Universty Paris VI, Pais,
France.

Jos£ A. Feijo
Member of the Jury of the Ph.D. Thess, Ana M. Sanchez, Nijmegen Universty,
Nijmegen, Holland.

Sérgio Gulbenkian
Member of the Jury of the Ph.D Thess Fernando Afonso, Feculty of Veterinarian
Medicine, Technicad Univerdty of Lisbon, Lisbon, Portugdl.

| sabel Palmeirim
Member of the Jury of the Ph.D Thesis, Ana Teresa Tavares, Faculty of Medicine,
Univerdty of Lisbon, Lisbon, Portugd.

Sylviane Pied
Member of the Jury of the Ph.D Thess, AnaMargarida Vigario, University of ParisV,
Paris, France.

Alvaro Tavares

Member of the Jury of the PhD. Thess, Jane Blackburn, Universty of Dundee, Dundee,
Scotland. June 2001.

Member of the Jury of the PhD. Thess, Renata Basto, Faculty of Sciences, Universty of
Lisbon, Lisbon, Portugal. September 2001.

Member of the Jury of the PhD Thess Elsa Logarinho, ICBAS, University of Porto,
Porto, Portugal. December 2001.

Solveig Thor steinsdottir

Member of the Jury of the M.Sc. Thesis, Sofia Martinho Simdes, Joana Cristovéo
OliveiraMartins and Inés Ribero, Faculty of Sciences, University of Lisbon, Lisbon,
Portugd.
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PARTICIPATION OF IGC PERSONNEL IN CONFERENCES, SEMINARS AND
SCIENTIFIC MEETINGS

January

Coutinho A.
From innate to adaptive immunity.
Cours d Immunologie Approfondie de I’ Indtitut Pasteur, Ingtitut Pasteur, Paris, France

Coutinho A.

Dominant tolerance: implications for cancer therapy.

Scientific Meeting CIBO/IPATIMUP and Faculdade de Medicina do Porto, IPATIMUP,
Porto, Portugal

Coutinho A.
A Investigacéo e a Clinica
Hospita de Santa Maria, Lisbon, Portugal

Feijo JA.

Microscopia confocal e multifoténica: o estado da arte da imagiologia de células e
mol éculas.

Msc. in Biochemidiry, Faculty of Sciences, University of Lisbon, Lisbon, Portugd

February

Borges A.C., Marques S. and Belo JA.

Mechanisms of head induction in vertebrates: the role of BMP inhibition by secreted
factors.

Pogter. Conference: Common molecules in development and Carcinogenesis, Fundacion
Juan March, Madrid, Spain.

Carneiro,J.
How regulatory T cells and their targets talk to each other.
Department of Immunology, Ingtitut Pasteur, Paris, France.

Coutinho A.
Tolerancia Natural
Conference at the University of Vigo, Vigo, Spain

Feijo JA.
Reproducdo sexual e crescimento do tubo polinico: paradigmas bioldgicos do

desenvolvimento em plantas.
Mestrado em Produtividade Vegetd. Ingtituto Superior de Agronomia, Lisbon, Portugal
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Fernandes P.
Bioinformatics. converting datato knowledge
XXXVII Conferences in Genetics, Porto, Portugal

March

Bagot S., S. Campino, C. Behrschimdt, O. Gorgette, D. Mazier, RA. Cazenave and S.
Pied

Loci genetiques murins impliques dans la resistance a la mort par neuropaludisme ou
par anemie consecutive a I’ infection par Plasmodium Berghei ANKA.

3°™ Reunion Biennde de Parasitologie. Lille, France

Collette A., S. Bagot, D. Mazier, P.-A. Cazenave, A. Six and S. Pied.

Etude du répertoire TCR? lors du neuropaludisme murin.
3°M® Réunion Biennd e de Parasitologie. Lille, France.

Coutinho A.
All about Instituto Gulbenkian de Ciéncia.
IBMC, Porto, Portugal

Coutinho A.

Genoma, clonagem e outras questdes da vida.

Lesson to the 4th year of the® Comunicacéo Socid” Course
Universidade Catdlica de Lisboa, Lisbon, Portugal

Fernandes P.
Bioinforméatica, 0 que € e como se usa?
Faculty of Sciences, University of Lisbon, Lisbon, Portugd

April

Coutinho A.

Dominant versus recessive tolerance in autoimmunity.

Symposum “Autoimmunity and autoimmune pathologica manifestations’, Journées de
I’Ecole Doctorde, Faculté de Médecine de Rangueil, Toulouse, France

Coutinho A.

| dentidade Molecular e auto-imunidade.

Conferences “ O Edtranho Terrivel Outro”, Biblioteca Almeida Garrett, Porto 2001, Porto,
Portugal

Demengeot J.

Early death and severe lymphopenia caused by the ubiquitous expression of Ragl and 2
genesin mice.
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Centre d Immunology de Marseille Luminy, France

Demengeot J.
Control of acute inflammatory responses by Regulatory CD4+CD25+ T cells.
IBMC, Porto, Portugd.

Fejo JA.

Pdlen e reproducdo sexual: modelos de comunicacdo celular e de desenvolvimento em
plantas.

Mestrado em Biotecnologia, Ingtituto Superior Técnico, Lisbon, Portugal

Fernandes P.

Bioinformética

IV Jornadas de Engenharia Biol6gicalll Encontro Naciona de Jovens Biotecnélogos—
Universty of Minho, Braga, Portugd

Filipe M.R., Steinbeisser H. and Belo JA.

Sudy of the evolutionary conservation of specific regulatory genomic regions involved in
the mechanisms of vertebrate head induction.

Pogter. Conference: Comparative Developmental Biology, Sant’ Angelo dilschia, 1tady.

Rodriguez-Leon, J, DiazTrdles, R., Cavalho, C.R., Francisco-Morcillo, J., Simdes, S.
And Izpisiia Belmonte, J.C.

Sudy of limb identity using microarray technology

Poser. Workshop: Embryonic Organizer Signding: The next frontie's. EMBL,
Heddberg, Germany

TavaesA.T., Filipe M.R. and Blo JA.
Comparative study of the transcriptional regulation of several cerberus-like family genes.
Poster. Conference: Comparative Developmenta Biology, Sant’ Angdlo dilschia, Italy.

May

Coutinho A.

Infection and immunity at the ICBAS: 1978-2000.

Chairman of the last sesson and closing of the Tribute to M&io Arda-Chaves, ICBAS,
Porto, Portuga

Borges A.C., Marques S. and Belo JA.

Sudy of the genetic interactions with mouse cerberus-like.

Poser. EMBO Workshop on Embryonic Organizer Sgnding: The Next Frontiers.
Hedeberg, Germany.

Freitas C., Rodrigues S, Charrier J-B., Telllet M-A. and PAmerim 1.
Lateral PSM cdlls, isolated from medial cells, do not form somites.
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Poger. EMBO Workshop: Embryonic Organizer Signding: The Next Frontiers,
Heiddberg, Germany.

Marquesl|.

Genetic characterisation and phylogenetic analysis of five portuguese strains of FIV
Poster. Firs Internationd Symposum on Research in Veeinay Science, Lisbon,
Portugal

TavaresA.
Cytokinesis in Drosophila.
Cytokinesis Workshop, Ingtitute of Molecular Pathology, Vienna, Audtria.

TavaresA.
A Drosophila no estudo do cancro.
| Encontro de Biotecnologia, Univ. Lusofona, Lisbon, Portugd

June

Becker JD., Feijo JA.
Study of gene expression patterns in developing pollen by Arabidopsis genechips.
Poster, FEBS 2001, Lisbon, Portugal

Fernandes P.
Multimedia Teaching in Bioinformatics
Il Jornadas de Bioinformética, Mdaga Spain

Haury M.
4 Color Highspeed Cell Sorting
| berian Flowcytometry Society (SIC), Coimbra, Portugal

Parkhouse R.M.E.
Evasion of host cell responses by African Swine Fever Virus.
VIl Venezudlan Congress of Genetics, Maracay, Venezuela

July

BgancaF. and Thorsteinsddttir S.

Integrin expression patterns during the development of mouse limb skeletal muscle.

27" Mesdting of the Federation of European Biochemicad Societies (FEBS), Lisbon,
Portugal

BorgesA.C., Marques S. and Belo J. A.
Study of genetic interactions with mouse cerberus-like.
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Poster. 27" Mesting of the Federation of European Biochemicad Societies (FEBS),
Lisbon, Portugd

Carneiro J.

Smilar T cell turnover in HIV2 and HIV1 infections in spite of distinct viral load and
progression rate.

Internationa Congress of Immunology, Stockholm, Sweden.

Carneiro J.

SHf-tolerance: Lessons from Mathematical Modelling.

International Conference on Mathematica and Theoretica Biology. Annud Meting of
the Society for Mathematica Biology Joint with Japanese Assocition for Mathemeatical
Biology, Hilo, Big Idand, Hawaii.

Coutinho A.

Autoimmunity is not a normal consegquence of adequate immune reactivity.
Current Controversies. 11™" International Congress of Immunology, Stockholm
Internationa Fairs Convention Centre, Stockholm, Sweden

Domingues C., Horindo C., LimaB., Wainman A., Glover D and TavaresA.

Cloning and characterization of new centrosomal proteinsin higher eukaryotes.

27" Mesting of the Federation of European Biochemica Societies (FEBS), Lisbon,
Portugal

Dioniso F., Matic |., Radman M., Tadde F.

How plasmids take advantage from bacterial diversity: a case of phage-driven
polymor phism? A case of parasites taking advantage from host diversity.

Gordon Research Conference “Microbiad Population Biology”, Williamstown, USA

FariaM., Paredlho V., GomesR., Deak P., Glover D. And Tavares A.

Characterization of a mitotic mutant affecting cytokinesis.

27" Mesting of the Federation of European Biochemicad Societies (FEBS), Lisbon,
Portugal

Fernandes P., Judge D. and Cunningham P.

Analysis of biological sequences: introduction to bionformatics

Life and Hedth Sciences Internationa Postgraduate Courses, Universty of Minho,
Braga, Portugal

FlipeM.R, Tavares A.T., Steinbeisser H. and Belo JA.

Sudy of the evolutionary conservation of the regulatory genomic regions in the
Cerberus-like family.

Poster. 14" International Congress of Developmental Biology, Kyoto, Japan.
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Filipe M.R., Marques S, Belo JA.

Isolation of novel head-inducing genes expressed in the Anerior Visceral Endoderm, by
sel ective EGFP-labeled cell sorting.

Poster. 14™ Internationadl Congress of Developmental Biology, Kyoto, Jepan.

Freitas C., Rodrigues S., Charrier J-B., Telllet M-A. and PAmerim |.

Cycling genes at somitic prospective territory define two regions differently commited to
somite segmentation.

Poster. Segmentation Mesting in Nara, Nara, Japan.

Freitas C., Rodrigues S., Charrier J-B., Telllet M-A. and PAmerim |.

Cycling genes at somitic prospective territory define two regions differently commited to
somite segmentation.

Poster. 14™ International Congress of Developmental Biology, Kyoto, Japan.

Parkhouse R.M.E.
Biology of the WC1 receptor and its possible role in Bluetongue virus persistence.
VI Internationd Veterinary Symposium, Uppsaa, Sveden

Rodrigues S., Freitas C., Charrier J-B., Telllet M-A. and PAmerim 1.

Cycling genes define two regions differently commited to form somites

Poster and ora communication. 27" Meseting of the Federation of European Biochemical
Societies (FEBS), Lisbon, Portugal.

TavaresA.
Mobs: a growing family.
Chromosome Segregation and Aneuploidy, Chartres, France.

Zuzate V., Liaubet L., Pitudlo F. and PAmeirim 1.

Colloid-likel gene function during somite differentiation

Poster and ora communication 27" Mesting of the Federation of European Biochemical
Societies (FEBS), Lisbon, Portugal.

August

Seixas C., Nolasco S., Casadlou C. and Soares H.

Isolation and characterization of a Tetrahymena tubulin complex: functional
relationships with microtubule assembly and dynamics under hyperthermic stress.

16™ Annua Meseting of the European Cytoskeleton Forum, The Neetherlands.

Casdou C., Nolasco S, Melo L.V, Brogueira P. and Soares H.

Chaperonin CCT subunits are present in cilia basal bodies and oral apparatus of the
ciliate Tetrahymena: implicationsin cilia biogenesis.

16™ Annua Meeting of the European Cytoskeleton Forum, The Neetherlands.

104



September

Bgjanca F. and Thorgteinsdottir S.

Integrin expression patterns during early skeletal muscle development in the mouse.
European Research Conferences. Fifth Research Conference on Molecular Biology of
Cdlular Interactions. Cell Adhesion Molecules and Receptor Cross Tak, Giens, France.

Bandarrinha, R., Feijo JA.
Proton flux patterns correlate with callose plug formation in Nicotiana tabacum pollen.
Poster, Microscopy, Barcelona, Spain

Belo JA.
Mechanisms of head induction in vertebrates: biochemichal and genomic approaches.
[11 Congreso de la Sociedad Espaiola de Biologia ddl Desarrollo (SEBD), Mdaga, Spain.

Borges A.C., Marques S. and Belo JA.
Sudy of the genetic interactions with mouse cerebrus-like.
Pogter. Il Congreso de la Sociedad Espafiola de Biologia del Desarrollo (SEBD),

Mdaga, Spain.

Borges A.C., Marques S. and Belo JA.
Subtractive screen for the isolation of novel AVE genes.
Pogter. 1l Congreso de la Sociedad Espafiola de Biologia del Desarrollo (SEBD),

Mé&8aga, Spain.

Cachago A.S., Chuva de Sousa Lopes SM., Kreft M., Bganca F., Mummery CLL.,
Sonnenberg A. and Thorsteinsdattir S.

Integrin 31D supports embryonic cell migration in vivo and some 31D knock-in embryos
reach birth on a predominantly FVB background.

European Research Conferences. Fifth Research Conference on Molecular Biology of
Cdlular Interactions. Cell Adhesion Molecules and Receptor Cross Tak, Giens, France.

Carneiro J.

Nature and mechanism of action of CD4+CD25+ regulatory T cells. Lessons from
mathematical modeling.

Hands on meeting in Modeing Immune systems, Amgterdam, The Netherlands.

Cordeiro M.S. and Feijo JA.

lon fluxes and their relative contribution to the total current generated during early
germination of pollen tubes of Lilium longiflorum.

Microscopy, Barcelona, Spain
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Cogta S, Chen C., Cheung A. Y., Feij6 JA.

Actin cytoskeleton plays a crucial role in the regulation of extracellular proton fluxes in
pollen tubes.

Microscopy, Barcelona, Spain

DiazTrelles, R., Rodriguez-Leon, J, Rocha-Carvaho, C., Simdes, S, and Izpisia-
Bemonte, J.C.

Chicken vascular endothelial growth factor D revealed in limb development using
microarray technology.

[11 Congress of the Spanish Society for Developmental Biology. Mdaga. Spain.

Feijo JA.
lon dynamics influences growth and morphogenesis of plant cells.
International Conference on ion channels* Canaux ioniques’, Lalond sur maure, France

Fernandes P.
EMBER, a Multimedia Bioinformatics Education Resource
Concertation Meeting, EC IST Program, - Luxembourg, L uxembourg

Filipe M.R., Tavares A.T., and Belo JA.
Genomic approaches to the study of the mechanisms of vertebrate head induction.
Pogter. 11l Congreso de la Sociedad Espafiola de Biologia del Desarollo (SEBD),

Mé&8aga, Spain.

Freitas C., Rodrigues S. And PAmeirim I.
Medial and Lateral PSM cells are differently commited to somite segmentation.
Poster. 111 Congress of the Spanish Society of Developmenta Biology, Mdaga. Spain.

Prado, A. M. M; Porterfield D. M. and Feijé JA.
When pollen tubes say no to NO.
Microscopy, Barcelona, Spain

Rodrigues S., Freitas C., Charrier J-B., Telllet M-A. and PAmerim 1.
The molecular clock at the chicken organizer.
Pogter. 111 Congress of the Spanish Society of Developmenta Biology, Maaga, Spain.

Rodriguez-Ledn, J, DiazTrdles R., Rocha-Carvaho, C., Simdes, S, and Izpisia-
Belmonte, J.C.

Expression and regulation of the chick tolloid metalloprotease, colloid, during limb bud
devel opment.

[11 Congress of the Spanish Society for Developmenta Biology, Mdaga. Spain.

VidraA. M. and Feijo J. A.

Water entrance into the pollen grain during early hydration in Eucalyptus globulus: do
hydrogels play a role?

Microscopy, Barcelona, Spain
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October

Bareto M., Vicente A., Vasslevskaia T., Duate N., Gardete-Correla L., Boavida J,
Duarte R., Raposo F., Mendes J., Penha-Gongalves C. and Holmberg D.

Andlise genética da regiao dos genes CTLA-4/CD28 na Diabetes de tipo 1.

V Annud Meeting of the Portuguese Society for Human Genetics, Avero, Portugdl.

Bareto M., Vicente A., Vasslevskaia T., Duate N., Gardete-Correia L., Boavida J.,
Duarte R., Raposo F., Mendes J., Penha-Goncaves C. and Holmberg D.

Analysis of the CTLA-4/CD28 Gene Region in Type | Diabetes.

Annua Meeting of the American Society of Human Genetics, San Diego, USA.

Bdo JA.
Mechanisms of Vertebrate Head Induction.
IBMC, University of Porto, Porto, Portugal.

Beo JA.
Culturas celulares e manipulacéo genética dirigida.
IST, University of Lisbon, Lisbon, Portugd.

Coutinho A.

Conceitos e abordagens actuais na compreensdo e tratamento das doencas autoimunes.
Scientific Conferece of the Portuguese Society for Rheumatology Meeting, Caramulo
Hotel, Caramulo, Portugd

Coutinho A.

Aimunologia do “ self” : da patologia & fisiologia da autoimunidade.

Autumn days. Opening of the academic year. Scientific Conferece of the Portuguese
Society for Rheumatology Mesting, Caramulo Hotel, Caramulo, Portugd

Coutinho A.

Les chercheurs scientifiques. professionels du doute.

Coloquium: Itiner&ios da Duvida, 18e rencontres image e science, CNRS, Museu de
Fisica, Universdade de Coimbra, Coimbra

Coutinho A.M., Morgadinho T., Marques C., Ataide A., SGo Migue T., Bento C., Mota
Vidral., Macedo T., OliveiraG., and Vicente A.

O sistema serotonérgico e o0 autismo: variacdo genética de receptores e do transportador
da serotonina e correlacdo com niveis de serotonina plaquetéria.

V Annua Meeting of the Portuguese Society for Human Genetics, Aveiro, Portugd.

Silva S, Fesd C., Marques C., Ataide A., Sdo Migue T., Bento C., Olivera G. and
Vicente A.
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Autismo e reaccdes autoimunes. screening dos perfis de autoanticorpos contra proteinas
de cérebro humano por “ Panama Immunoblot” .
V Annud Mesting of the Portuguese Society for Human Genetics, Aveiro, Portugd.

SilvaS,, Marques C., Ataide A., S0 Migud T., Bento C., OliveiraG. and Vicente A.
Autismo : estudos de associacdo com o gene Brain Derived Neurotrophic Factor. VV V
V Annud Mesting of the Portuguese Society for Human Genetics, Aveiro, Portugd.

November

Barreto M., Fesdl C,, Fontes F., Tam A., Reis |., Andreia R., Faro Viana J.,, Crespo F.,
Vasconcelos C., Mota-Vieral., FerreiraC., Coutinho A. and Vicente A.

The Genetics of Autoantibody Repertoires in Systemic Lupus Erythematosus (SLE).
EURESCO Conferences — Inherited Disorders and Ther Genes in Different European
Populations. Barcelona, Spain.

Caramaho 1.

Growth of regulatory CD25+ T cells depends on naive CD25- T cells and is enhanced by
inflammatory signals.

27" Annud Mesting of the Portuguese Society of Immunology, FMV/UTL, Lisbon,
Portuga

Caramaho I.

Towards the therapeutic use of regulatory T cells: in vitro production of suppressor CD4
cels.

27" Annua Meeting of the Portuguese Society of Immunology, FMV/UTL, Lisbon,
Portugal

Caramaho ., Castro A.G., Carneiro J., and Demengeot J.

Towards the therapeutic use of regulatory T cells: in vitro production of suppressor CD4
cedls.

27" Annud Meding of the Portuguese Society of Immunology, FMV/UTL, Lisbon,
Portugal

Caramaho I., Carvaho T., OliveiraV., Carneiro J.,, and Demengeot J.

A quantitative analysis of T lymphocyte proliferation.

27" Amnual Mesting of the Portuguese Society of Immunology, FMV/UTL, Lisbon,
Portugal

Cavaho T.

Arrested B Lymphopoesis and Persistence of Activated B Cellsin Adult IL 7 -/- Mice
The 27" Annua New England Immunology Conference, Woods Hole, Mass,, USA.
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CarvdhoT.

CD4+CD25+ regulatory T-cells and the control of inflammatory responses.

27" Annud Mesting of the Portuguese Society of Immunology, FMV/UTL, Lisbon,
Portugal

Coutinho A.

The contribution of Immunology to vaccine devel opment.

Charman of the Round TableXXVII Annud Meeting Sociedade Portuguesa de
Imunologia.  “Infection and Immunity: Perspectives for Vaccindion®’, Faculdade de
Medicina Veterinaria, UTL, Lisbon, Portugd

Coutinho A.

Ciéncias e Tecnologias da Vida.

Round Table a the International Congress “Ciéncia e Tecnologia de Portugal e Espanha
naViragem do Milénio”, CSIC, Room: Roca solano, Madrid, Spain

Coutinho A.

Olhares Cruzados: perspectivas para o século XXI: Fisica/Biologia.
Debate with Anténio Coutinho and Jorge Dias de Deus.

Fundacdo Cdouste Gulbenkian, Lisbon, Portugd

Coutinho A.
Estrategias vacinais anti-parasitarias: dificuldades, fracassos e perspectivas.
Round Table at the HOpitd Fitie- Salpétriere, Paris, France

Coutinho A.

O papel do estado: a cooperacao intersectorial einternacional

Seminar: VIH/SIDA e os Diretos Humanos, promoted by the Presdent of Portuguese
Republic, Parque das Nagdes, Pavilhéo do Futuro, Lisbon, Portugal

Coutinho A.

From the Lab bench to the bedside; progress in immunology and the management of
allergy and autoimmune disease.

Conference within the context of the Ceimobnia Solene da Assembleéa Gerd da
Federacéo das Academias de Medicina da Unido Europeia, Aula Magna da Faculdade de
Medicina de Lisboa, Lisbon, Portuga

Demengeot J.

Regulatory T cells control immune responses targeted at both self and non-self antigen.
27" Annud Mesting of the Portuguese Society of Immunology, FMV/UTL, Lisbon,
Portugal

Feijo JA
Advanced imaging methods: applications to plant cell development.
Leica Course on Confocal and Digital Microscopy, Condeixa, Portugal

109



Fejo JA
lon dynamics influences growth and morphogenesis of plant cells.
Internationa Congress on Systems Biology, Caltech, Los Angdles, USA

Leon K. and Carneiro J.

A guantitative analysis of T lymphocyte proliferation.

27" Annud Mesting of the Portuguese Society of Immunology, FMV/UTL, Lisbon,
Portuga

Pied S, Roland J., Louise A., Idrissa Boubou M., Voegtle D., Soulard V., Mazier D. and
P.-A. Cazenave.

Liver CD4-CD8-NK1.1+ TCRab cells increase during experimental malaria and are able
to exhibit inhibitory activity against the pre-erythrocytic stages.

49" Annua Mesting of the American Society of Tropicd Medecine and Hygiene,
Houston, Texas, USA.

Rebelo M.

Role of devel opment genes in the regulation of lymphocyte homeostasis.

27" Annua Meeting of the Portuguese Society of Immunology, FMV/UTL, Lisbon,
Portugal

Sousa J. and Carneiro J.
Tuneable activation thresholds and homeostasis of lymphocytes
27" Annud Mesting of the Portuguese Society of Immunology, FMV/UTL, Lisbon,

Portuga

December

Dioniso F., Matic |., Radman M., Rodrigues O.R., Taddel F.

High speed of plasmid spread among heterogeneous bacterial populations.
Microbiology Congress (Micro2001), Povoa de Varzim, Portugal

Duate A., Marques M. |., Taveira L. and Fevereiro M.

Phylogenetic analysis of five Portuguese isolates of Feline Immunodeficiency Virus (FIV)
Poster. Microbiology Congress (Micro2001), Pévoa de Varzim, Portuga
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OTHER ACTIVITIES OF THE IGC PERSONNEL
February

Parkhouse M.
Collaborative vigt (Cydicercoss project) to Universdad San Marcos and Universdad
Peruana Cayetano Heredia, Peru.

March

Fernandes P., Marques 1., Brandéo A.
Startup Mesting of the EMBER (EC funded project), Oeiras, Portugal

Fernandes P.
Coordination meeting on Teaching Bioinformatics. Madrid, Spain

April

Coutinho A.

Vigt with Prof. Eduardo Marca Grilo, Trustee of the FCG, and Prof. Jodo Caraca,
Director of the Science Service of the FCG, to the Welcome Trugt, London, UK.
Coutinho A.

Phase Display Technologies

Cambridge Hedlthtech Indtitute Conference
University Park Hotd a MIT, USA

May

Marquesl|.

SRS Workshop — Sequence Retrievd System Server Administration , Cambridge, UK
June

Coutinho A.
Mateus Mesting on the Human Genome, Casa de Mateus, Vila Red, Portuga
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July

Coutinho A.
Editorial Board meeting “ Current Opinion Immunology”, Stockholm, Sweden

August

Assessor to the Ramon y Cgd Programme of the Spanish Ministry of Science and
Technology, Madrid, Spain.

September

Coutinho A.

Estudos Gerais da Arrabida, 10° Encontro Naciona de Prospectiva. O desenvolvimento
dainvestigaco biomédica em Portuga e a criagdo do Ingtituto Naciond de Investigagéo
Biomédica, Convento da Arrabida, Arrabida, Portugal

Coutinho A.
EMBO Council Mesting , Heidelberg, Germany

Fernandes P. and Marques|.

Annua Generd Meeting of the EMBnet , EMBER, meeting Public Relations and
Publications of the EMBNet, Vienna Biozentrum, Vienna, Audria

Haury M.
Cytomation User Meeting, Freiburg, Germany

Parkhouse M.
Collaborative vidgt (Cydicercoss project) to Universdad Autonoma Gabried Rene
Moreno, Bolivia

November

Fernandes P.
Mesting: Public Relations and Publications of the EMBnet, Uppsala, Sweden

Haury M.

Member of the EU evauation committee, EU 5" Framework Program Key action
“Control of Infectious Diseases’, Brussdls, Belgium.
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Parkhouse M.
Member of the Organization Committee 27" Annud Medting of the Portuguese Society
of Immunology, FMV/UTL, Lisbon, Portugd.

December

Coutinho A.
Workshop on “Molecular Bass of Human Congenitd Lymphocyte disorders’, Ingituto
Juan March de Estudios e Investigaciones, Madrid, Spain

Coutinho A.
EMBO World Programme Meeting, Heidel berg, Germany

Coutinho A.
Scientific Advisory Board Mesting, Igeneon, Vienna, Audtria

Parkhouse M.

Collaborative vigt (Cydicercoss project) to Universdad Autonoma Mexico, in
December.

113



