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BOARD OF ADMINISTRATION
_ OFTHE
FUNDAGAO CALOUSTE GULBENKIAN

The Fundagdo Caouste Gulberkian, established by Cadouste Sarkis Gulbenkian by his
Will dated June 18, 1953, is a private Inditution of generd public utility, endowed with

lega persondity. The ams of the Foundation are charity, art, education and science. The
members of the Board of Adminigiration in 2000 were:

Doutor Victor de SAMachado (Chairman)
Dr. José Blanco

Dr. Pedro Tamen (retired September 2000)
Dr. Mikhadl Essayan

Dr. Emilio Rui Vilar

Prof. Doutor Diogo de Lucena

Dra Isabd Mota

Prof. Doutor Eduardo Marga Grilo (from October 2000)



BOARD OF DIRECTORS

The Board of Directors for the Ingituto Gulbenkian de Ciéncia (IGC) ensures tha the
activities a the Inditute follow the guiddines and objectives defined by the Board of
Adminigration of the Fundagdo Caouste Gulbenkian. The members of the Board of
Directors for 2000 were:

Dr. Emilio Rui Vilar (Chairman till September 2000)

Prof. Doutor Eduardo Marcal Grilo (Chairman from October 2000)
Prof. Doutor Anténio Coutinho

Prof. Doutor Jo&o Caraca

Prof. Doutor Manuel Rodrigues Gomes

Dr. Horéacio Menano

Dr. Manuel Carmelo Rosa

The Board of Directors met at the IGC on 21 February 2000.



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 personne and research groups.
The Scientific Advisory Board dso advises the Board of Adminidration of the Fundacéo

Cdouge Gulbenkian on dl matters rdevant to the misson of the Inditute. The nembers
of the Scientific Advisory Board for 2000 were;

Prof. Sydney Brenner (Chairman)
Prof. Nicole Le Douarin

Prof. Martin Raff

Prof. Susumu Tonegawa

Prof. Hans Wigzell

Prof. Lewis Wolpert

Prof. Ka Smons

Prof. Philippe Kourilisky (from 2001)

The Scientific Advisory Board met at the IGC on 28-29 February 2000.



STAFF

DIRECTOR
Antonio Coutinho

DEPUTY-DIRECTORS
Sérgio Gulbenkian
Jose Mério Lete

RESEARCH MEMBERS

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

It should be noted that nearly dl the scientists 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 at the IGC for only part of the year.

Jord Dieter Becker (Univ. Bidefeld/FCT)

José Anténio Belo (FCG)

Juan Carlos Izpisua Bemonte (Sak Inst./FCG)

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

Jorge Carneiro (FCT)

Claudia Rocha Carvaho (Univ. Fed. Minas GeragFCG)
Antonio Gil Pereirade Cagtro (FCT)

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

Mario Arada Chaves (ICBAYS)

Méevin Cohn (Salk Ingt./FCT)

Suzanne Bourgeois Cohn (Salk Inst.)

Anténio Coutinho (CNRSFCG)

Nandita Das (UCSC)

Jocelyne Demengeot (FCG/FCT)

Francisco Dionisio (FCG/FCT)

José Faro (Univ. SdlamancalFCT)

José Feij6 (FCUL/FCT)

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

Carlos Alberto Ferreira (HUSM)

Congantin Fesd (Weizmann Inditute/ FCG)

Carlos Penha Gongaves (Minist.Defesal FCG)

Sérgio Gulbenkian (FCG)

Matthias Haury (FCG)

Dan Holmberg (Umea Univ./FCT)

Shohe Hori (Tokyo Univ./FCG)

Rodney Langman (Sak Inst./FCT)

Javier Morcillo (FCG)

Guilherme Horécio Neves (FCMUNL/FCG)



Isabel PAmeirim (FCG)

Michael Parkhouse (FCT)

Sylviane Pied (INSERM/FCT)

Joaguin Rodriguez (FCG/FCT)

Helena Soares (Esc. Sup. Tec. Salde Lisboa/FCT)

Jodo Pedro Simas (ICBAS/FCT)

John Stewart (Univ. Tech. Compiegne/ CNRS/FCT)
AnaTeesaTavares (FCG)

Alvaro Augusto Tavares (IST)

Alexandra Teixeira (FCT)

VeralLucas Teixerra (FCG)

Solveig Thorsteinsdottir (FCUL)

Ramon Trelles (FCG/FCT)

Tatiana Vassilevskaia (Associacéo de Proteccéo do Diabético de Portuga)
Nelson Vaz (Univ. Fed. Minas Geras)

Adtrid Moura Vicente (Ingtituto Piaget/FCG)

LuisaMota Vieira (Hospitd do Divino Espirito Santo, Ponta Delgada)
Paulo Vidra (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)

Sebastien Bagot (Inst. Pasteur Paris, Hosp. Pitié- Salpétriere)
Marta Barreto (FCUL/FCT)

Dinis Pedro Calado (FCG/FCT)

Fernanda Maria Bganca (FCUL/FCT)

Vasco Barreto (Univ. Paris VI/PGDBM)

Catja Behrschmidt (Univ. Cologne)

Marie-Louise Bergman (Univ. Umeg)

Leonor Boavida (FCUL/FCT)

Ana Crigtina Borges (FCUL/IEFP)

Déborah Braun (Univ. Paris V1/Ecole Normae Supérieure)
Alexandre Michelato Bubd (Univ. Sdo Paulo)

Ana Sofia Cachaco (FCUL/FCT)

Susana Gomes Campino (FCUL/FCT)

Iris Caramaho (ICBAS/FCG)

Thiago Lopes Carvadho (Univ. Estadud Campinas/FCG/FCT)
Crigtina Casalou (FCUL/FCT)

Ana Catarina Certal (FCUL/FCT)

Sofia Cordeiro (FCUL/FCT)

AnaMargarida Coutinho (FCUL/IEFP)

Cédlia Domingues (FCUL/FCT)

Mé&io Rui Filipe (FCUL/FCT)

Claudia Florindo (UNL/FCT)

Catarina Freitas (FCUL/FCT)



Sandra Penélope Freitas (FERNUA/FCT)
Ana Crigtina Gaspar (FCUL/FCT)

Susana Godinho (FCUL/FCT)

Patricia Madureira (ICBAS/FCT)

Sofia Pinto Guia Marques (ICBASFCT)
JoanaMonteiro (FCUL/FCT)

Kaet Ledn Monzon (Univ. HavanalFCG)
Sofia Nolasco (FCUL/FCT)

Leonor Orge (LNIV)

Jodo Pedro Pereira (ICBAS/FCT)

M2 Gabriela Rodrigues (FCUL)

Mark Jan Seldom (IGC)

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

B.Sc. Students

Nuno Duarte Afonso (FCUL)
AnaPaula Alexandre (FCUL/IEFP)
Inés Martins Alves (FCUL)
Ricardo Bandarrinha (FCUL/IEFP)
Lara Costa (FCUL)

Silvia Pereira Costa (FCUL)

Pedro Geraldes (FCUL)

Nuno Geraldo (Univ. Evora)
Vanessa Zuzarte Luis (FCUL)
Anders Morberg (Umea Univ)
VéaniaParelho (FCUL)

Susana Pascod (Ingtituto Piaget)
AnaMargarida Prado (FCUL/IEFP)
Jodo Pedro Preto (FCUL)

Ana Catarina Slva (FCUL)
Susana Slva (FCUL)

Sofia Smdes (FCUL)

Rui Soares (FCUL)
AnaMariaViera(FCUL)

Claudia Vieira (FCTUNL)

Joana Vital (FCUL)

Technical Support Students

Nadia Silva Duarte (BTI/FCT)

Mariana Faria (FCUL/IEFP)

Lidia Fonseca (BIC/FCT)

Brigitte de Lima (FCUL/IEFP)

Sara Lopes Marques (IEFP)

Vanessa Oliveira (BIC/FCT)

Sofia de Albuquerque Rodrigues (IEFP)
Ana Cecilia Seixas (BIC/FCT)



SHORT-TERM VISITORS

The IGC benefits from a large number of vistors each year. Most come to follow up
collaborations with colleegues a the IGC. Persons listed here did laboratory or
theoretica work at the IGC during 2000.

Anne-Frederique Antoine (Education Nationale, ENS Lyon, Lyon, France)

Jean+Pierre Cabaniols (Ingtitut Pasteur, Paris, France)

Sussana Cardell (University of Lund, Lund, Sweden)

Alexis Collette (Ingtitut Pasteur, Paris, France)

AnaMafalda Cumano (Ingtitut Pasteur, Paris, France)

Nandita Das (Ingtitute di Ginecologia, Univerdta Cattolica Ddl Sacro Cuore, Rome, Italy)
Alf Grandien (Stockholm Univ., Sweden)

Zvi Grossman (T Aviv Univ., lsrad)

Werner Haas (Linden Techonologies, Weburn, USA)

Veronique Havelange (Univ. Tech. Compiégne, France)

Gerard Hoyne (Rayne Lab., University of Edinburgh Medical School, Edinburgh, UK)
Francois Huetz (Ingtitut Pasteur, Paris, France)

Moises Mdlo (Max-Planck Inditute of Immunobiology, Freiburg, Germany)

Maria Maoné (Tecnofarmaci S.C.p.A., Pomezia, Rome and Inditute di Ginecologia,
Universita Cattolica Ddl Sacro Cuore, Rome, Itay)

Hércules Menezes (Intituto de Biociéncias, UNESP, Séo Paulo, Brazil)

Petros Mirilas (Lab. Anatomy & Embryology, Fac. Medicine, Univ. Crete, Crete, Greece)
Josselyne Sdaun (Ingt. d Embryologie Cdlul. et Moleculaire, Nogent-sur-Marne, France)
Herbert Steinbeisser (Max-Planck Ingt. fuer Entwicklungsbiologie, Tuebingen, Germany)
Anne Sundblad (Karolinska Ingtituet, Sweden)

Ari Waisman (Inditute for Genetics, University of Cologne, Cologne, Germany)



Abbreviations

CNRS
DGV
EAN
FCG
FCUL
FCUP
FMUL
FCMUNL
FCT
FCTUNL
FERNUA
FMVUTL
FFUL
IBMC
ICBAS
|EFP
INSA
ISA
INSERM
ISCE
ITQB
LNIVL
UCSC

Centre Nationa Recherche Scientifique (France)

Direccéo Gerd de Veterindia

Estacéo Agrondmica Naciond

Fundacdo Caouste Gulbenkian

Faculdade de Ciéncias da Universidade de Lishoa

Faculdade de Ciéncias da Universidade do Porto

Faculdade de Medicina da Universdade de Lisboa

Faculdade de Ciéncias Médicas da Universidade Nova de Lisboa
Fundaco paraaCiénciae Tecnologia

Faculdade de Ciéncia e Tecnologia da Universdade Nova de Lisboa
Faculdade de Engenharia de Recursos Naturais da Univ. do Algarve
Faculdade de Medicina Veterin&ria da Universidade Técnica de Lishoa
Faculdade de Farmécia da Universidade de Lisboa

Ingtituto de Biologia Molecular e Cdular da Universidade do Porto
Ingtituto de Ciéncias Biomédicas Abdl Sdazar

Ingtituto do Emprego e Formagéo Profissiond

Ingtituto Naciona de Salide Dr. Ricardo Jorge

Ingtituto Superior de Agronomia da Universidade Técnica de Lisboa
Ingtitut Nationd de la Santé et de la Recherche Médicale

Ingtituto Superior de Ciéncias Educativas

Ingtituto de Tecnologia Quimica e Bioldgica

Laboratorio Naciona de Investigagéo Veterindria de Lisboa
Universta Catdlicadel Sacro Cuore, Rome, Itay
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ADMINISTRATIVE, SECRETARIAL AND TECHNICAL STAFF

The adminidrative, secretarid, and technicd doaff of the IGC provide support to the
research and teaching activities. Everyone here worked at the IGC for al or part of 2000.

Administrative and Secretarial Staff
AnaPaiva Branddo

Manud Carvaho

Manuela Cordeiro

Jorge Costa

Alcino Gongalves (Ieft April 2000)
Fatima Mateus

Maria Matoso

GretaMartins

Jodo Nunes

AnalLiciaPires

Manuda Ramaho (left July 2000)
AnaMaria Santos

M2 Eduarda Santos (left December 2000)
Abilio Smdes

Teresa M@ Sousa

Lurdes Torres

MariaVasconce os

Laboratory Technical Staff
M2 Ressurreicdo Alpiarca
Magda Carlos

Dolores Congtantino

AnaC. Homem

Bruce Lenhart

JliaLobato

Isabel Marques

Rute Marques

Nuno Moreno

Rosa M2 Santos

Sonia Torres (Ieft December 2000)

Technical Support Staff

Jos2 A. Correia (Ieft September 2000)
Antonio Gomes

Anténio C. Ligero

Joédo Carlos Lopes

Paulo J. L. Martinho

Carlos Nunes

Jodo Anténio B. Pires

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 that are manned, operated and financed under inditutional responghbility. These
Services and Units provide regular scientific and technological expertise and advice, as
wel as personne support, to the researchers a the IGC and elsawhere in the campus,
while open to others in Portugal and abroad.

Cdl Imaging
Sérgio Gulbenkian/Maithias Haury
Genetic Manipulation of Mice and Rats
Bruce Lenhart (by interim)
Animal Facility
Bruce Lenhart
DNA Sequencing and Genotyping
Jilia Lobato
Bioinformatics
Pedro Fernandes
Library and Scientific Information
Pedro Fernandes
Antibody
Jocelyne Demengeot

CELL IMAGING UNIT

The Cdl Imaging Unit provides cdl and tisue imaging facilities as wdl as
flowcytometry  and  hisology sarvices The following savices were  avaladle
Flowcytometry (4 color anadyss and highspeed cdl sorting); Conventiond  transmitted
and fluorescence light microscopy (epifluorescence, Normarsky, phase-contrast and dark
fiedld microscopy); Confocd 4 color multi-photon microscopy; Transmisson eectron
microscopy; Image andyss and acquisition; Phospho-imager and densitometry; Cryodtat,
parefin, resn and vibraome sectioning for higology and immunochistochemidry;
Ultrathin resin (epoxy and acrylic) and cryo-sectioning for eectron microscopy

In the year 2000 the high-speed cdll-sorter as well as the multiphoton confoca and the
transmisson dectron microscope were fully functiond and two engineers were trained to
ensure the day to day operation.

The cdl sorter is now being upgraded and new fluorochromes (5-7 colors) will soon be
introduced. During the year 2000 the histology service processed more than 2400
microscope dides.

The antibody production service was launched together with the Antibody Unit and
severa monoclona antibodies have dready been produced in high quantities usng a new
in vitro sysem. Custom labding of monoclond antibodies has been sated (FITC,
Biotin, PE, APC), and additiond color combinations tested for future production.

12



GENETIC MANIPULATION OF MICE AND RATS/ANIMAL FACILITY

Due to the mgor infrastructure reform of the Anima House during the year 2000, only a
limited amount of work could be performed. Neverthdess, a totd of 25 microinjections
and 31 rederivations were carried out.

Paulo Viedra redgned from his duties as head of the Genetic Manipulation Unit and
Bruce Lenhart accumulated this respongibility, by interim, to thet of the Anima Fecility.

GENOTYPING AND SEQUENCING UNIT

The Genotyping and Sequencing Unit worked a full capecity of its 3 sequencing
machines and has sequenced, in the year 2000, a total of 4222 samples for in-home users
and for the following inditutions ITQB — Indituto de Tecnologia Quimica e Bioldgica
da Universdade Nova de Lisboa; Centro de Genética e Biologia Molecular da
Universdade de Lisboa, Faculdede de Ciéncias Médicas da Universdade de Lisboa;
Faculdade de Farmécia da Universdade de Lishoa; Faculdade de Medicina Veterinaria
da Universdade de Lisboa, IBET — Indituto de Biologia Experimentad e Tecnoldgica,
Oeiras, Ingdituto do Coracéo, Lishoa; Indituto de Histologia e Embriologia da Faculdade
de Medicina de Lisbhoa Indituto Superior de Pscologia Aplicada, Lisboa Indituto
Superior Técnico da Universdade Técnica de Lishoa; Universdade do Algarve and
Laboratdrio Naciond de Investigacdo Veterinaria de Lisboa.

One of the the sequencing machines was dso used for genotyping in a “sdf-service’
mode by 1GC users.

BIOINFORMATICSUNIT

The improvements in connectivity of the IGC and the expanson of online storage space
have alowed to reestablish the regular update of the mgor Molecular Biology databases,
dally when agpplicable. More programmes were indaled, especidly in the Humen
Genetics area. The Bioinformatics service is ddivered to atotal of 450 users.

During the year 2000 the Gulbenkian Training Programme in Bioinformatics provided
gx courses, two of which were co-financed by the EMBnet, a which 120 attendees have
received more than 170 hours of hands-on tuition on Bioinformatics.

CIDC —1GC Library
The number of registered readers increased to 1120 and there were 7600 visits throughout
the year. Of the current 139 titles in the Library, 67 are complemented with online access

within the IGC premises. Reorganization of the dorage space was darted, aming & a
sengble use of old titles and optimization of reading aress.
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ANTIBODY UNIT

This Unit sarted operating in the year 2000. Large scde production of monoclond
antibodies for in vivo and in vitro experiments has been achieved successfully together
with the Cdl Imaging Unit.

The “immunoscope’ technique, a tool to evaduate the genetic repertoires of B and T cdll
antigen receptors, has been introduced successfully in the IGC. Callections of primers are
now avalable The “panama blot” technique used for the globa evauation of reactive
immunoglobulin repertoires, has dso been introduced and is currently being adgpted to
the andyses of reactivities directed towards nuclear proteins.

The firdg fuson was conducted to produce specific monoclond antibodies directed
towards micobia antigens.

14



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

The Unit for Genetic Manipulation of Mice and Rats joined the European Mouse Mutant
Achive (EMMA) in 1997, as one of its 5 “nodes’: CNR, Montorotondo, Itay; CNRS,
Orleans, France;, MRC, Hawdl, UK; IGC, Osras, Portugd; Karolinska Inditute,
Huddinge, Swveden. The specific misson of the IGC Unit within EMMA is the trandfer to
germ-free conditions of targeted mouse lines with immunologicad defects. These lines are
then made avalable, upon request from interested scientists in Europe. In order to
fadlitate the andyss of such animds, notably avoiding cosly specid trangportation at
the risk of losng the “germ-free” condition, the IGC decided to open its laboratories and
facilities to externa scientists engaged in these udies.

Intense discussons were conducted in 2000 with dl EMMA membes and
representatives of the EU Commisson XIl, in order to define the future financia basis of
EMMA and to gppoint its Technical Director, Dr. Martin Hrabe de Angedlis.

Laboratoire Européen Associé CNRS “Geénétique et développement de la tolerance
naturelle”

The LEA CNRS (Centre National de Recherche Scientifique) was created a the IGC on
September 21, 1999, by an agreement between several French (Indtitut Pasteur and
Université Pierre et Marie Curie) and Portuguese (Fundacdo para a Ciéncia e Tecnologia,
Ingtituto para a Cooperacdo Cientifica e Tecnoldgica Internaciond, and Fundacéo
Cdouge Gulbenkian) organisdions, aming a synergisng human competences and
resources in ressarch on the gendtic and developmentd aspects of immunologcd
tolerance. The LEA was created for a 4year period and Anténio Coutinho was gppointed
Director.

The activities of the LEA entered a normd rythm in 2000, notably through the exchange
of adozen scientists and students in both directions, for periods of one to severa weeks.
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NATIONAL RESEARCH STRUCTURESAT THE IGC

Unidade de Investigacdo da Fundacéo para a Ciéncia e a Tecnologia “ Tolerancia
natural”

This Unit created by the end of 1999 began operation in 2000. The research programme
of the Unit, which involves some 15 scientids at the IGC and severd collaborations in
other inditutions, concerns immunology, virology, and genetics of autoimmune diseases
in mouse and man. The Unit launched collaboration programmes with severd Portuguese
inditutions (Associacdo de Proteccdo do Diabético de Portugd, Associacdo dos Doentes
de Lupus, Hospitd Pedidrico de Coimbra and Nucleo de Investigacdo a the Hospita do
Divino Espirito Santo, Ponta Delgada, Azores).

Laboratério Associado do Ministério da Ciéncia e da Tecnologia entre o ITQB, o
IGC/FCG e0IBET.

One of the firgt four “Laboratorios Associados’ created by the Ministry of Science and
Technology was launched a the Oedras campus, through a cooperaive agreement
between the IGC and two other inditutions: the ITQB (Indituto de Tecnologia Quimica e
Biologica) of the Universdade Nova de Lishoa and the IBET (Indituto de Biologia
Experimenta e Tecnolgica).

The founding contract, celebrated with the Fundacdo para a Ciéncia e a Tecnologia for a
renewable 5 years period, defines the missions and areas of competence of the laboratory
(biologicdly  active moleculess molecular medicine and  veterinary medicing
devdopmentd biology in animas and plants biologicd risk; plant and forest
improvement), and provides for atota of 34 research positions aong the next 5 years.

The various agreements involved were sgned in Oeras, on November 24, 2000, in the
presence of the Miniser of Science and Technology, the Rector of the Universdade
Nova de Lisboa, the Presdent of the Fundacdo para a Ciéncia e a Tecnologia the
member of the board of Fundacdo Caouste Gulbenkian in charge of Science, and the
Directors of the three participating ingtitutions.
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INSTITUTIONAL AGREEMENTS

Faculdade de M edicina da Universidade de Lishoa and FCG/IGC

Since 1999, a cooperation agreement exists between the Faculdade de Medicina da
Universgdade de Lisboa and the IGC. This protocol, aming a improving the utilisation of
reources at each of the inditutions in various scientific and pedagogic projects was
enriched in 2000 by the appointment of the group directed by Prof. Leonor Parreira, a
the CEBIP, Indituto de Higtologia e Embriologia, Faculdade de Medicina de Lisboa, as
an “external group at the IGC.

Protocol between the 1GC and the Centro Regional de Sangue de Lisboa (CRSL)

A protocol between IGC and the Centro Regionad de Sangue de Lisbhoa (CRSL) was
established with the am of obtaining blood samples from hedthy individuds to be used
as controls in genetics research projects being devel oped at the IGC.

Blood samples are collected a the CRSL and dl participants sgn an informed consent,
which is kept at the CRSL. The identity of participants is unknown to the research team.
The studies performed are not used Pr diagnoss and therefore there are no results given

back to the participants.
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INTRODUCTION

The Indituto Gulbenkian de Ciéncia is fully dedicated to research and education in
biomedicd science; it is dl the more naturd, therefore, that we am a following
biologica principlesin our development and growth as aliving organism.

Firg of dl, the principles of diversty and cooperativity. As coined by Dobzhansky,
“nothing mekes sense in biology except in the frame of evolution”. The basc
mechanisms of evolution, everyone knows, ae vaiation & sdection that dlow for
adaptation, together with the emergence of novel cooperative processes that generate
higher leves of organization, which some desgnae as “orde” or “complexity”.
Organisms are the result of cooperdivity amnongst many genes, however “sdfish” these
might be the biosphere emerges through cooperation amongst many different organisms
and species. All gains in complexity, therefore, require increased levels of cooperativity,
bdancing the preferential surviva/reproduction of variants that reads out as competitive
advantage. If only compstition counted, life would probably be nothing dse than
replicating ribozymes. Cooperativity requires diversty amongst cooperating components.
Vaiation is, therefore, the very essence of evolution, as it provides for the only source of
novelty. In the biologica world, variaion concerns the dructure of genes and of the
sequences that regulate their expression. Genes are the duff that specifies the structures
and the mechaniams meking up for evolving organisms. Obvioudy, the physcd world
adso varies, providing “the other Sde’ of adaptation, but genes “take for granted” a lot of
things that do not vary (eg., that oxygen with hydrogen make water), such thet dl living
organisms carry genes which can only function within the boundaries of a set of physcd
conditions that alowed life to gppear and those genesto evolve.

In biological evolution, the processes that generate diverdty ae entirdy purposeless,
actudly the result of migakes in the enzymes that ensure fathful reproduction of the
gendtic information. What an extreordinary “degtiny” for living organisms. we are dl the
result of consecutive “midakes’ accumulaing dong a few hillion years, ever since the
firsd ribozyme duplicated in the origind soup. Mistakes that turned out to improve
survival and duplicative (reproductive) efficiency, sometimes in a changing environmen,
sometimes by dlowing for “tinkering”, together with previoudy exising genes, a nove
function that, in turn, improves peformance, survivd and reproduction. And how
extreordinary ae some of the attributes of living organisms that were derived by
“midakes’: the precison of the eagles eye and the sendtivity of the mouse smdl, the
navigation of migrating birds, the human language, the flowering plants, the myriad
shapes of living beings. Above dl, this fantastic divergty that is the mgor characteridtic
of the living world, accumulated by successve erors in the duplication of genetic
information ! Because there is no generd plan, blueprint or “architect” of biologica
evolution (designated by Dawkins as “the blind watch-maker”), the divergty that alows
it can only be purposdess. If we think about it, however, this seems to be the best
posshle drategy for life to cope with environments tha potentidly change in
unpredictable manners. In other words, the best strategy for unpredictability is to cover as
many possbiliies as possble hence, purposdess diversty is the solution to the
unknown. Particularly, if the novelty represents variations of what existed before and had
thus been tested for convenient operation. This is why life is “an arow in timg’ with an
irreversble history, and, in anutshell, the core of the Darwinian legacy.
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A characteridic of vertebrate evolution is the development of centrdized systems for the
control of body functions and behavior (a large brain, a proper circulation with a centrd
pump, immune and endocrine systems, efc.). The extraordinary development of the brain
is 0 driking that evolutionarily and developmentaly “new” bones blood vesses and
other sructures had to be “invented” to protect and feed this sort of “evolutionary
tumor”. Ever dnce the bran of some mammals grew out of proportion, it reached the
threshold of functiona capabilities that dlowed language and a universal grammar to
emerge. Language, in turn, improved communication to such an extent tha it became
possble for men to transfer detailed information of previous experiences and descriptions
of brain activities like “inner states” and nove thoughts. It thus became possible to learn
and educate, to invent and creste. The invention of agriculture (through the “genetic
manipulation” of plants ad animds, by the way), dlowed for the sedentary
concentration of large numbers of individuas, and for the hitorical accumulation of past
experiences that could be trangmitted to new generations. Humans, therefore, fdl into the
relm of another sort of evolution, conventiondly desgnated by “culturd” evolution.
Since culturd evolution is based on somaticdly acquired information that is transmitted
to new geneaions it is essentidly Lamackian in its nature. Accordingly, culturd
evolution, in contrast with Dawinian evolution, is not purposdess, but definitey
embodied by gods and plans projected into the future, by beliefs and codes, by many
expectations on individua and collective behaviors. Culturd, human evolution is thus
produced by “architects’ who think they know what is best, by “watch-makers’ looking
a the future, proceeding, neverthdess, through variation & sSdection that generate
adaptation and the emergence of higher levels of cooperativity. Being Lamarckian and
purposeful, culturd evolution is very much faster than Dawinian evolution. In contradt,
except for very rare “genetic catastrophes’, biologica evolution is based on the novelty
generated by mutation rates (errors in duplicaing DNA) that only occur once in a
thousand million “letters’ copied. Since many such mistakes do not dter the “meaning”
of the word or the sentence, and we are specified by some 30,000 genes for a total of
3,000,000,0000 letters in our genome, it is easy to understand the long time it took to
accumulate sgnificant mistakes to turn a mouse into a man, or a fly into a mouse, or a
bacteria into a fly or a lily. Some three and a hdf hillion years. In contrast, culturd
evolution has been extremdy rapid dong the 300,000 years or SO Snce Homo sapiens
exids. Moreover, being Lamarckian, culturd evolution is prone to postive feedback in
its own rates. It is well known that dong the last 100 years or so, we have accumulated
more “knowledge’ than in the whole rest of our 299,900 years of life as a gpecies. Some
evolutionids do think that the recent technologies for doring and transmitting
information in very large scdes may be as rdevant for human evolution as the invention
of written language, or even the emergence of language dl together. The only serious
concern with the recent progress in biologica science is centered in this very problem:
ae we prepared to ded with our novel powers of interfering with the purposeess
Dawinian evolution, following objectives that are derived from our purposeful culturd
evolution?

Humans as we are, we can not, and do not want to, abdicate either side of our nature. We
are both “nature and nurture’, we represent the products of a long biologica evolution,
transformed by the short culturd hisory of mankind. We are of the same nature as
eucdyptus and eephants, eagles and crows, cockroaches and lady bugs, adgee and
bacteria, but in addition, we have a grammar to think and talk, we have had Picasso,
Mozart, Newton, and Leonardo, we build cities and reach to the moon, we cure disease
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and prolong life, above dl, we make sense of the universe, of the world and of ourselves.
The drive to undersand these essentid problems is probably one of the first things
“secreted” by the evolutionary tumor of neurons that our brain represents. This is the
business of science and scientific research; or, as Sydney Brenner puts it, “the business of
scentigs is solving problems’.

We live days of extreordinary excitement in biology and biomedica sciences that will,
sooner or kter, make a strong impact in day-to-day medicd care. Many of us in the trade
had been born, and some were dready quite active in research, when Watson & Crick
discovered the structure of DNA; few, | dare to say, could imagine that less than 50 years
later, in our life time, we would have a hand the complete genome sequences of humans,
of severd other animas and plants, and of a szeable number of microorganisms. What a
feest for the youngsters who start now a life-long dedication to science. The hard work is
done, it is now time to make the “interesting” discoveries. Knowledge in biology is sad
to duplicate every 2 years, and many thousands of scientific articles, describing new
advances, facts or ideas, gppear every year. Of the 100 most influential scientific journas
in the world, over 80 are devoted to biology and medicine. More than the massve
quantity of data, however, the excitement comes from the increesng understanding of
highly complex biologica processes from organism physology to cdlular organization,
to the levd of molecular interactions and gene functions. Genetics and physology are
findly coming together. Diseases can findly be understood a this molecular leve, in
what they have of genetic pre-dispostion and of response to environmentd interactions,
such that we can dat dreaming of a “predictiveé’ (and a fortiori, preventive) medicine,
and of correcting disease processes by specific biologica interventions, rather than by
usng pharmacologica “drugs’ as in conventiond thergpeutics. Having now ganed a
scientific bass, medicine will undergo the grestest revolution ever since its founding
fathers, only comparable to the revolution in life syle that the progresses in physics and
chemigtry promoted dong the last two centuries.

Vitdism is sone dead, and the essentid laws of life have been principdly established.
This has been a mgor gep in the coming of age of our culture in the second hdf of the
20" Century (that, surprisingly, is not widely celebrated), and the road is now open to
understanding fundamenta biologica processes and their evolution. For example, there is
no doubt that the genome contains ingdructions for shape & size of the bodies a frog's
egg develops into a frog, but an gpple seed develops into an agpple tree. This is true even
to the smdlest detalls. our noses are short or long, flat or thin, according to the shape &
sze of the noses of our parents and other ancestors. Moreover, the genome contains
ingructions to “produce’ a nose dl together, and to put in the right place, in the middle of
the ventrd face of the anterior extremity of the body. And this is not for estheticad
reasons only, of course noses are used to smdl, this requires olfactory neurons in the
nesd mucosse which mug transmit “information” (electricd potentids) to the firs
neurona relay centers, and these are located in the anterior extremity of the body, making
it most convenient that noses are around there as well. The interesting question here is to
find out the precise naure of the determinaion of shapes & dzes, and how the linear
sequence information in the genome is “converted’ into three-dimensond volumes, in
such a precise manner that the process seems cepable of deding with cartesan
coordinates. Thus, from very ealy in ther devdopment, eggs — that are single round
cdls, must “be cler” about what and where their head and tal are going to be, what is
dorsd and ventra, where is right and left. If it is hard to imagine how the “axis’ of the
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body ae defined, the “condruction” of forms is dso extreordinarily complex, as it
involves multiple “contrals’ of the differentiation of various types of cdls as wdl as of
the respective number of divisons and of ther differentid migration ... to produce,
precisely, a nose just like that of our mother or father. But aso, to produce hearts and
kidneys and brans of the “right” dze for the gpecies, with dl the “right” types and
numbers of cdls to function properly, to resst environmentd aggressons and “usage’,
and to lagt for the “right” length of time. We have little or no undersanding why a mouse
can only live for 23 years, while a canary of roughly the same sze can live for 10 or 12.
These have been most relevant questions in embryology and continue to be focus of
interest in modern developmental biology. Proper understanding of these questions, on
the other hand, requires a least three complementary aspects. genetics (the transmission
of informaion in the genomes from generaion to generation), development (the
“reading” of the genomic information dong the development of each individud), and
evolution (the accumulation of that information in the genomes of the species).

The beauty of this extreordinarily complex process of the emergence of sze & shapes,
catanly the mos complex in the redm of higher organiams, animas and plants dike
(enough to think of the extreme variety of flower forms, shapes and colors), it is dso that
it goes wrong so rardy. In the overwhadming mgority of cases, new individuas have the
right sze & shape for their pecies. This indicates that the process is robust and strongly
sdlected throughout evolution to be so. For example, it is amazing that, if an embryo is
longitudinally sectioned early enough, two individuas will be produced, with the right
shapes and roughly the right sze, overcoming dl complications that the “left-right”
problem, a least, would seem to pose. The evolution of development is interesting, aso
because it can only proceed from something (organisms and ther genomes) “that is
dready there’. Not any body shape & dSze is possble organisms and genes are never
“invented anew” but evolve from previous ones. It is a frequent assartion that “naure is
pefect’” in finding extreordinary solutions for difficult questions. This is not true. Frgt of
al, because having no “blue print’, evolution can only proceed by adaptation of pre-
exising dructures to surviva and reproductive success. Second, if the architecture of an
gye in a fly o in a human beng is truly agonishing in precison and functiond
adaptation, it is dso true that nature is dways “on the way” to achieve an ever increasing
adaptation. As Susumu Ohno used to point out, anyone who has had children knows that
nature has yet to resolve he problem of fitting dl the teeth we have in the space we have
for them; many a dentigt actudly make aliving on this problem.

Even bacteria tha only dream of dividing — as Francois Jacob once put it — must ded
with the same, though much dmpler, type of problem: bacteria mugst “know” when they
are big enough (and have twice the amount of each of their thousands of components) to
divide, and must “know” where about is their “middi€’, in order to produce two “new”
bacteria of about the same size that keep the shape of the species (round like a coccus, or
long like a bacillum, featuring a long flagdlum or many pilli). No doubt thet dl of this is
“in the genes’, but the recent advances in the compostion of the genomes of men, mice,
fruit flies and worms, even of severd plants, came to tels us that those genes are
goparently much less different, after dl, then the shagpes and szes of the respective
goecies. We are not humans because we are dl made of specid “human” genes and
proteins, and the flies are not what they are just because of “specid” fly genes. We know
now that we are dl “cousns’, and share with worms and flies, mice and frogs, many of
the same genes that are active in embryonic deveopment, making it even more
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interesting to find out fow it dl works. We have now the proof, if necessary it was, tha
we reached to “the top” of the living world by power and not by right.

Underlying dl this, there is the fantadtic problem of “counting time’: development,
acquidtion of shape & dze follows a drict time schedule for the overdl length of the
process, but aso for each specific step, al ordered in a precise successon. As dl
development is based on differentid regulation of gene expresson, and this is dl done by
proteins, counting time for an embryo must have to do with the time of “survivd” of
proteins (rates of production, persstence, accumulation or degradetion) ingde or outsde
cdls, and this is likey to provide the “clock” that evolution “tinkered” to tick with the
highes precison. The current excitement with “pulsating” genes in the embryo —
discovered by one of the group leaders at the IGC, is only a the dtart, | believe, for it
adds the “fourth dimenson” to the cartesan coordinates that the embryo must read in the
process of congructing its own size & shape.

How are then the forms & sSizes of the bodies determined and established? And the form
& sze of each of ther organs? How do kidneys and hearts, for example, come to be
bean-shaped or pear-shaped, respectively? And how do red beans and pears get the form
they have? A good fraction of our work at the IGC dedls with these questions: from very
ealy molecular interactions in the mammdian embryo which disinguish “heads and
tals’, to the genetic mechanisams that alow the embryo to form its segments and “count”
them, to the genes that participate in the emergence of identity in a limb-bud such that it
will become a leg or an am, to the mechaniams tha regulaie cel divison and growth.
One of the smplest systems to study the emergence of form is the growth of pollen tubes.
As the name indicates, these are long structures that result from the germination of pollen
grans in plants. Obvioudy, the sysem is very smple dl there is to it is the growth
(extenson) of one cdl on one direction. It is precisdy this smplicity, however, tha
enables us to andyze in great detall the molecular and biophysicd basis of the process,
and may dlow for deriving generd rules that are gpplicable to the “generation of form”
and “guidance’ in 3-dimensond space. After dl, we think because neuronad axons do
smilar things, in order to find connections with other neurons.

Cdl communication is the essence of multicdlular organisms, as indeed we are,
embodying a wedth of complementarities that make up for the body and its physology.
Obvioudy, there is no molecule in our body that does not have a least one
complementary correspondent  indde oursdves. Evolutionarily, this reflects previous
gans in complexity and functiond posshilities specidizatiion in cdls functions and
divison of labor, for example, but dso the emergence of properties that ensembles of
cells can do but sngle cdls do not (such as thinking, for instance). Mogt interestingly,
this aso corresponds to the loss of the individud “projects’ of dngle cdls Thus,
unicdlular  organisms tha only dream of dividing mug, once they engage in
cooperativity and evolve to form an organiam with differentiated tissues, “give up that
dream” and adso “decling’ to use many of the genes they cary in ther nucdeus. As
Maynard-Smith has often dressed, cooperdivity is the essentid feature in al magor
trangtions in evolution: evolution of complex multicdlular organiams could only hagppen
because of the appearance of a bacterid variant that logt its wall. Fragile and vulnerable
as it had become, such an apparently non-competitive mutant “invented” — by
coopardivity — a drategy that ganed tremendous competitive advantages... and
produced the extraordinary diversty of forms & gzes of living organiams. This is another
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biologicd principle that we intend to follow closdy in the devdopment of the sze &
shape of the IGC.

Every year, a good fraction of the research topics pursued at the IGC have to be left out
of this introduction, because of my limited &bilities to describe the interest of them al in
a smple manner. Thus, the IGC dready counts on 14 independent research groups, and
we expect to launch another 5 in the current year, as soon as new laboratory spaces
become available. Mogt of these are small groups, lead by very young scientists who have
here ther firg opportunity to show capabilities for scientific leadership. Another 3
“externd groups’ a the Science and the Medicd Faculties of Lisbon Universty are also
an integrd part of our projects, as they share everything with the others, except laboratory
gpaces within our wals. The research activities of our groups, naturdly dow a the outset
of ther “incubation”, are now beginning to bring results, excitement and publications,
and we witness increesing levels of “cooperativity” amongst the different groups In
January 2000, the recently approved FCT Research Unit on “Natura Tolerance” was
launched, and later in the year the IGC became, together with ITQB and IBET in the
Oeras campus, one of the firgt four “Laboratorios Associados’ to the Ministry of Science
and Technology in Portugd. We plan to submit to the FCT in the current year the project
of another Research Unit, this time on Developmenta Biology.

A mgor event in the frame of our educationd activities in 2000 was the find evaudtion
of the Gulbenkian PhD Programme in Biology and Medicine by an internationd expert
committee, appointed by the authorities that supported the Programme. Prepared and
launched as an experimental program, the PGDBM was then completing its 7" year of
activity, and its future evolution depended upon that evauation. The Committee
produced a report that led the authorities to the decison of “inditutiondizing” a smilar
program, adapted to the rgpid evolution of the scentific community in Portugd, that
should now operate with an unlimited time frame and be open to foreign students. The
protocol cregting the Gulbenkian PhD Programme in Biomedicine (PGDB) was sgned in
September a the PGDBM'’s Curia retreet, in the presence of the Minister for Science and
Technology, the Secretary of State for High Education, the Presdent of the Nationd
Research Council (FCT), the Director-Generd of High Education a the Minidry of
Education, and the member of the Board of Adminigration of the Gulbenkian Foundation
for Science. The PGDB has meanwhile entered its fird year of activity and has just
organized the first exchange meseting of the Portuguese laboratories that were credited to
receive the program’'s students in “rotations’. In 2000, the IGC organized a number of
modular courses open to externd and international attendance, giving a particular
atention to bioinformatics, where 6 courses at digtinct levels of progresson were
organized. The 3" Gulbenkian Autumn Meseting was organised a the IGC, this time on
“Cdl Commitment & Fate’, with the attendance of numerous “pogt-doctord” young
scientists who conditute the primary target of such meetings. Together with the Science
Section of the Gulbenkian Foundation, we have dso organised, in collaboration with the
Orient Foundation, three “closed” Symposia a& the Arrabida Monastery, where world
expets come to reflect on difficult topics Consciousness, Immune Diversity, and
Dominant Tolerance. The IGC has dso mediated the organisation and activities of the
Gulbenkian Chairs a the Federd Universties of Rio de Janaro and Minas Geras in
Brazil that have now completed their 3% year of existance.
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All the IGC activities are supported by the inditutiona services, notably adminidtrative,
and by the technologicd and scientific support units Eight such units are dready in
operation, most of them having been srengthened in the past year, in terms of personnd,
heavy equipments or infrastructures. The renewa of the inditute's buildings and the
recondruction of the various spaces have been continued, with the main areas of the
anima house together with the lecture and seminar rooms receiving most of our attention.

The Imdituto Gulbenkian de Ciéncia represents the direct intervention of the Fundagéo
Cdougte Gulkbenkian in science — one of its four statutory aress. In last years report, |
have conddered the aguments judifying the Foundation's decison of sdectivey
investing in basic biomedicd sciences a the IGC, and discussed some of the principles
that informed our mode of organization and operaion. Thus, given the very large and
ever increasng public and private investments in biomedicd sciences dl over the world,
the contribution of the IGC must be thoroughly consdered such that it may be
ggnificant. Furthermore, as the Foundation’s invesment in the Inditute represents a very
gndl fraction of the public spending in this area in Portugd, the Srategic missons and
the organisationd modd of the IGC, rather than duplicate other public inditutions, must
attempt to provide what those do not. The flexibility and the risks that can be assumed by
a privae inditution may be used for expeimenting in the search for novdty and
excdlence, characteridics of the Foundation's profile. The IGC has assumed the drategic
misson of attracting to Portugd promisng young scientists, including those educated in
our own graduate programs, and provide conditions that alow them to prove ther
competence in a fully autonomous manner. This may foder the emergence of new
leaderships — a fundamenta objective in a country with a very poor scientific tradition,
but it can only be done within the frame of governmenta (or European) programs, and in
close cooperation with the public science structures, notably the Universities that should
be the first to profit of new scientific leaders.

It is not the intention of IGC, therefore, to grow through the dability of “departments’
and the pemanency of dl its membes this would smply reproduce Universty
depatments or inditutes and ther difficulties. The IGC must grow and live with a
dynamic human dructure, as a platform of encounters, where scientists and Students
come and stay for a few weeks or a few years, where they will dways come back to,
because they can find here intdlectud excitement and unique peer figures diversty of
goproaches and questions, but dso rigorous quantitative thinking and, to the limit of our
posshilities, excdlence in fadlities, equipments and services, above dl, where dl can
find a plessant and warm environment of openness in human interactions. What must
become dable is this spirit and not the persons, what must define dl IGC members & not
their rank or gtatus, not even their location in the world, but the uniqueness of each one
and of her/his interests, ideas and expertises, wherever they are; wha must define the
IGC is not the wal around the garden, but the conviction of belonging to a common
project, regardless of working in Odras or esewhere, sharing the same spirit and relevant
bits of higtory; what characterizes the IGC is not a pyramidd hierarchy or an organization
in divisons and departments, but the profound sense of sharing excitement, ideas and
resources in a common endeavor.

Niels Jerne used to say that, with money available, it is easy to start a very good inditute:
al that is necessary is to go around in the world and recruit some of the best scientists.
Without much money, however, it becomes quite difficult, he adso added, before
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concluding, that this is not what we want to do, after dl: firgt, because anybody can do it
(with a lot of money, that is); second, because, paying no atention to complementarities,
we would not have generated anything new, but only move people around. To creste
conditions where a unique “spirit” can develop and be nurtured, to ensure “sability” of
an intringcaly ungtable group of people, these are the chdlenges for dl of us objectives
that can be possibly reached only if each and everyone fully participates in the enterprise
that is his or her own. It would certainly be easer to fill up the laboratories with
“permanent” scientists and let them do thar thing; the job would be finished in a few
years, but the “new 1GC” would aso be over, regardless of how good those would be.
Most scientists a the IGC mugt, therefore, be here for some years only, such that the
project can profit to, and be shared by, a larger number, and its “youth” be maintained by
turnover of components, just like in any living sysem. Those who will have to day
longer and ensure dtable competence in scientific profile and technologicad structures,
must dso dedicate their efforts to that very objective, often forgetting about their persond
caears and their own sdentific contributions. All the others will acknowledge their
generous contribution, | am sure. We need, therefore, that dl in the project exercise
exemplary generosity, for they are so poorly rewarded. Thus, there is a tremendous socid
injugtice in the scientit’s sdaries. We dl seem to agree that science is fundamenta for
modern societies, in terms of the robusiness of culture, as wedl as the bass of
technologicd innovation and motor of socio-economic development. Yet, scientits are
not paid accordingly. Take the best younggters from the intelectud “dite’ of the country,
let them study, say, Medicine, for 6 years and work for 2 more as a hospitd intern; then,
atract and dringently sdlect the very best into a PhD program where they will spend
another 4 or 5 years working hard; then, encourage them to go for a “post-doc” for 2 or 4
years, and, findly, after some 17 years of the highest worldwide education, try to bring
them back to set up their own group in Portugd. At present, dl we can offer them is a
few years felowship just aove 1,000 Dolgmonth that any young bank clerk, informatics
“hacker” or phyhsothergpeutics technician with 3 years universty education would
refuse outrightly, even as a permanent postion with socia security, hedlth insurances and
denta care. Let me add that, dong those 15-17 years, the science student or young
scientigt lived with even less money, mogly away from the confort of home, family and
friends, often sacrificing her/his own family plans for the sske of science. Moreover,
when he/she finaly becomes respongble for a research group, trouble is just darting: a
group is some sort of smdl enterprise with 4-5 “employees’ for whom he/she has to
assume full responghbility in terms of education, of sdaries or felowships, and of ther
future career; furthermore, the underpaid group leader will dso have to find the money to
buy reagents and test tubes, pencils and software, to travel to meetings and corferences,
let done higher own miserable sdary. It is clear that nobody comes to science for the
money, but if the present Stuation is mantained we risk losng dl the good ones (the
bran drain of biomedicd scientists to countries that have understood ther vaue is just
garting). And, with time, science and the motor of progress would be I€ft in the hands of
those who could not find a better job.

Having adopted the drategy of establishing smdl research groups with full autonomy to
let them work in peace for a handful of years, we must know that they will face the
tremendous competition by much larger and “wdl-established” groups al over the world,
paticulaly within inditutions with resources and means tha are incomparably above
ours. So competitively limited as we are, shdl we then give up ideas of contributing in
our own right to the progress of science and to the future of the world? Shal we retresat to
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“gnd|” scientific problems, or to second-rate research to be published in obscure
journas? Wdl, dthough serious thinking is becoming rare, it is dill not expensve, and
perhaps we can invest ingdead on projects that are more based on thinking than on
accderated performance, that are a little less obvious than others, that require a little
longer than what is dlowed by compettive grating, tha ae a litle more
interdisciplinary than the extreme specidization growing in mogt laboratories. Above dl,
we can certanly invest in individud credtivity and in the differences between individuds
many heads will dways think better than a sngle one, such that full scientific autonomy
will aways pay off in the long run. Hence, the advantages of an “horizonta” organization
with many fully autonomous scientists, as compared to “vertica” sructures in which the
top of the hierarchy thinks and the youngsters execute. These are the risks that a
Foundation can take, for it is clear & the outset that only a fraction of dl of us will ever
“make it” to a drong impact and a world-wide leadership. In atempting to increase the
competitiveness of smdl groups, the inditution must develop a few indruments fird, a
good leve of intdlectud life and scientific exchange, based on full openness and sharing
of ideas and projects, fostered by investing on short- and medium-term vigts, seminars
and conferences, workshops and symposia, graduate and post-graduate courses, and an
active theoretica biology sector; second, we must support the operation of the groups by
inddling centrdised infredructures, equipments, services and human competencies.
These two aspects should represent most of the inditutiona investments, al the more o
as scientists and groups outside the walls of the IGC can dso use them. The codts of the
scientific projects themsdves, if these are good enough, are likely to be often found
elsawhere, by competitive granting at nationa and internationa agencies, whenever the
ideas are not too innovative to fdl in the frame of current evauation methods. The
inditutiona finances, however, must aso cover the sdaries a few dable scientists, as
wdl as the “darting-up” of new groups, and the mog truly innovative and medium-term
projects of “high” risk. Obvioudy, this is nearly as difficult as to meke fluffy omdets
with no, or vey few, eggs. Clealy, however, if we would think this is impossible,
nobody would be here. First, we are dready producing some omelets, demongtrating the
viability of this modd and drategy. Second, we beieve tha the difficult times of today
will get better, as we trust the vison of the Board of Adminigration of the Gulbenkian
Foundation and the new policy that it has repeatedly announced over the last 2 years
investments in science will grow to levels that will be comparable to current spending in
ats a the Foundation. Moreover, we witness the increasng role of science in the
activities of various sectors of the Foundation (Hedth, Education, Cooperation), and we
goplaud the novel policy of specificdly fostering cooperdtive projects across them. We
dso trust the support of the public authorities and of many colleegues in Portugd and
abroad, who see the interes of having a “different” inditution complementing their own
plans and evolution.

In the name of dl of us a the IGC, | want to thank very warmly the Board of
Adminigration of the Cdouste Gulbenkian Foundation for understanding, support and
encouragement, and al others a the Headquarters that help us in making this project
work. The project has been imagined by Dr. V. de S4 Machado, and then led by two other
members of the Board who were successvely in charge of science: Dr. E. R. Vilar and
Prof. E. Marcd Grilo. We aso want to express our sincere gratitude for the constant
attention, advise and support that we are privileged to get from our Scientific Advisory
Board. | should thank very specidly dl the colleagues at the IGC, scientists and students,
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engineers and technicians, adminidration and service personnd, for ther congant and
extraordinary efforts to make this a place where we fedl proud and happy to work.

*k*

In the past year, we lost a very good friend and a fird-rate scientist. Mario Arala Chaves
was an immunologis who contributed fundamenta indghts to the immunobiology of
infections, through the dructurd and functiond characterization of microbid VIPs
(Virulence-associated Immuno-suppressve Proteins). This work has opened entirdly new
perspectives in the fiddd of vaccinaion againg chronic infections that are now beginning
to bear fruits. Mario Arada Chaves was the Professor of Immunology at the Indituto de
Ciéncias Biomedicas Abd Sdazar where he established his research group and educated
a number of dudents. Since 1999, he was a vidting scientist a the IGC, where he
entertained active collaborations and many a discusson with mogt of us, he published
severd papers with the 1IGC's ffiliation. Above dl, Mario was a congant exanple of a
truly dedicated scientist, cregtive and ingenious, generous and enthusiadtic, critica and
rigorous, cysd cdear in his integrity, fully uncompromised with socid influences
powers and conveniences. Only science and friendship counted for his independent style
of life We will catanly miss him very much, but his unique example will guide us for

long.
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RESEARCH

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

PROJECT REPORTS
Ragl and Rag 2 overexpression leadsto a severe defect in early lympoiesis

Member: Joceyne Demengeot
Student: Vasco Barreto

Recombination activating genes (Rag) proteins involvement in lae events of lymphocyte
development has been reported (from VH region reshuffling to light chain editing). To
investigate further the function of the Rag genes we generated double transgenic mice for
Ragl and Rag2 such that expresson of the genes will be ubiquituous and sustained a dl
dages of lymphocytes deveopment. Andyses of those transgenic mice reveded that
ectopic expresson of Ragl and/or Rag2 during development or at early stage of life was
lethd. In addition, overexpresson of those genes in the lymphoid lineage is associated
with severe lymphopenia due to a developmenta block a the stage where the first event
of VDJ recombination normally occured. These results lead us to invedtigate the function
of the Rag in mediaing unconventional DNA breaks as well as contralling cell cycle.

Arrested B lymphopoesis and persistence of activated B cellsin adult IL 7 -/- mice

Members: Tomaz Mota- Santos, Jocelyne Demengeot and Paulo Vieira
Student: Thiago Carvaho

We examined the development, persastence and activation of B lymphocytes in IL7-/-
mice. We showed that the bulk of B lymphocytes in IL7-/- mice had a fetd and perinatd
origin, because B cdl devdopment in adult bone marrow was arrested at a very early
dage. In agreement with this finding, the mgority of B lymphocytes found in the spleen
of adult IL7-/- mice carried little or no N sequence additions at their VDJ borders. The
pool of peripherd mature B lymphocytes in these mice was stable in numbers, & some
10% of control leves, and consged predominantly of large activated cdls with a
phenotype that closdy resembled that of MZ cdls. Interestingly, the lymphopenia caused
by the lack of IL 7 did not affect the B1 population nor the leveds of serum
immunoglobulin, as IL7-/- mice had actudly more circulaing antibodies than wild type
controls. These reaults provided a clear evidence of a digtinct pathway of B cdl
devdopment during embryonic and adult life. Further evauation of the repertoire
requirement for survivd of these differentid waves of lymphopoiess is under
investigation.
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IFN1 and treshold of antigen receptor triggering

Member: Jocelyne Demengeot
Students: Déborah Braun, Pedro Gerades and Iris Caramaho

We demondtrated that IFN 1 is a regulator of B cell responses to BCR ligation and act as
an amplifier of BCR sgnd. Consequences of this effect on the fate of a B cdl during
development and activation are under evauation. In that frame, we reassessed the
principle of regulation of termind differentiation in naturd immunity as wel as upon
infection. In addition, an increasing body of evidence indicated that IFN1 promoted the
aurvivd of activated T cdls and we are currently reevauding this finding in light of our
experience with B cdl physology. Findly, novd andyses of the Ipr mutant mice
reveded tha IFN1 plays a mgor role in contralling the onset of a SLE like autoimmune
disease.

Specificities of regulatory T cells

Members. Jocelyne Demengeot and Shohel Hori
Students : Thiago Caravaho and Iris Caramaho

Elucidetion of the mechanisms of tolerance will require identification of the gpecificities
(reactivities) of regulatory T cdls. As demongrated by Léafalle et d. (Cel 78:399; 1994)
mice carying a transggene encoding an MBP-specific TCR devdop spontaneous EAE if
monoclond (Rag-1-deficient), while the trander of a smal number of peripherd T cdls
from norma animd prevents emergence of the disease. In addition, in norma TCR anti-
MBP transgenic mice, few T cells bearing endogenous encoded TCR can be produced,
preventing emergence of EAE. In such system, manipulation of subsets of CD25+ T cdls
purified at different stages of development, according to the nature of their TCR, will
provide undergtanding of the specificity requirements for regulatory cel function. We
dready evidenced that transgenic T cdls bearing the CD25 marker are potent regulatory
cdls when assessed in vitro. Extendgon of these results to in vivo gtuation is under
invedtigation. In addition, usng this knowledge we ae currently developping in vitro
assay to generate antigen specific regulatory T cells.

Control of immune pathology by regulatory T cells

Members. Jocelyne Demengeot and Shohel Hori
Student: Thiago Carvaho.

A subpopulation of T cells (CD4+ CD25+) has been reported to suppress CD4+ T cell
proliferation induced by commensd bacteria in the intestine. The same population seems
to orchedtrate dominant tolerance to sdf-components. In order to eucidate the paradox of
effective immune responses versus active tolerance, the boundaries of this suppressve
effect are followed in mouse modds presenting locd inflanmation. The nature of the
cdlular targets (CD4, CD8 and B cdls) submitted to suppresson are being investigated.
We have shown that lung inflammation by Pneumocystis Carinii targets a massve and
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fatal loca T cel expansion that can be controlled by CD4+CD25+. Moreover, degrees of
locd inflammation were directly corrdated with a hierarchy in T cdl expanson. Findly,
derile inflanmaion was enough to induce lymphoproliferation, which was dso
controlled by CD4+CD25+ T cdls. Extenson of this work will assess whether derile
inflamméation is an targeting event in organ pecific autoimmune disorder, and whether
immune response versus tolerance results from the regulation of acute versus chronic
infection.

Modelling the activation and differentiation of lymphocytes

Members: Jorge Carneiro, Zvi Grossman and José Faro
Student: Jodo Sousa

The am of this project is to undersand the activation and differentistion of mature
lymphocytes as the consequence of the co-operation of signadling by receptors and the
regulation receptor expresson. The project encompasses the sudy by mathematical
moddling techniques of the early events of TCR sgnd transduction, of the cytokine
receptor sgndling, and of the regulation of the expresson of both the TCR and cytokine
receptors.

A mahematicd modd of TCR down-regulaion and of the early dgndling events of
TCR triggering was dready proposed [Sousa J. & Carneiro J. (2000) Eur. J. Immunoal.,
30, 3219]. The main results of the model were that the kinetics of TCR down-regulaion
required the exisence of two pools of TCR with distinct down-regulation knetics and the
requirement for a high co-operdivity in TCR triggering. The laer result indicated thet
TCR triggering may be a complex mechanism. Further sudy of the modd indicated thet
the most probable explanation for the high cooperdivity in TCR triggering was the
concerted activity of a kinase and of phosphatase acting directly on the TCR or on Zap-
70 — the TCR-triggering cycle modd. This mode can reproduce the cooperativity
required to fit the experimental data on TCR down-regulation, contrary to the smple
modds of TCR cross-linking tested [Sousa J. & Carneiro J., in preparation]. Thus our
dudy of the kingtics of TCR triggering and down-regulation favoured a monovaent
mechanism of triggering of TCR. Additiondly, the modd of TCR down-regulaion
displayed properties compeatible with the concept of tuning of activation thresholds as
formulated by Zvi Grossman and colleagues [Grossman Z. (1993) Immun. Rev., 133, 45;
Grosman & Paul (2000) Semin Immunol 12, 197].

In collaboration with Zvi Grossman and Jose Faro we are developing further the concept
of tuning aming to underdand what is the contribution of tuning in the regulaion of
homeodiass of lymphocytes and in sdf-tolerance. To address this question, firs we must
desgn a plausble modd of tuning a the cdlular leved and secondly, population
dynamics of lymphocytes displaying and not displaying tuning must be compared.

Two modds of tuning a the single cdl leved were devdoped that share the same
quditative properties. One is the modd of TCR down-regulaion, which is complex
compared to the second modd, a minimaisg modd of tuning based in a Koshland-
Golbetter hypersengtive mechanism. The smple modd is abdle to produce adaptation and
tuning of a lymphocyte to a congant stimulus and displays both anergy and a threshold of
activation. The threshold of activetion is st by the gradient of dimulation in time A
dow increase in dimulation will lead to adaptation but a fast increese will lead to
activation. A decrease in the stimulus will induce a trangent date of anergy in the sysem
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for a period of time that depends on the magnitude of the change in the simulus. The
implications of this angle cdl based modd on the dynamics of lymphocyte populations
are being explored using both cdlular automata and ODE formaisms.

Cytokine receptor sgnaling pathways share a condderable number of components, from
the receptors down to genome response edements. The am of this work is to mode
cytokine sgnd transduction, exploring the consequences of these dgndling pathways
sharing receptors components. The first part of the project was modeling the interference
between two members of the ?c receptor family, namey IL-4R and IL-2R, as a prototype
for sharing receptor chains Usng a mathematicd modd of receptor formation and
cytokine binding, cdibrated with experimentd data, we demondrated that under
physologicd conditions IL-2 may act as an inhibitor of IL-4 dgndling. The modd dso
predicted that IL-4 did not sgnificantly inhibit IL-2 sgnaling. These results on cytokine
reponsveness were used in a populaion dynamics mode of Th cdl proliferation and
differentiction. Phase plane andyds of this modd showed that inhibition of [L4-
dependent differentiation by IL-2 ensured he coexistence of both pools of precursors Th
cdls and commited Th2 cdls. Without inhibition by IL-2, Th2 cdls will outgrow and
exhaust the precursor pool. These results sugget a Imple mechanism for preventing
commitment of an entire lymphocyte population to a paticular differentiation pathway,
and therefore to ensure functiond pluripotentidity.

Quantitative analysis of paracrine and juxtacrine modes of action of cytokines

Member: Jorge Carneiro
Student: Kaet Leon
Collaborator: Rob de Boer, Universty of Utrecht, Netherlands

The immune sysem is regulated by T-lymphocytes that interact with other cells through
cytokines. Cytokines are intercdlular messengers that control mitoss, survivdl and
differentiation of cells. Their actud modes of action are dill unclear. Cytokines may act
in paracrine mode, diffusng from the source cdl to the target cdl through the medium, or
in juxtacrine mode, being exchanged during direct cdl-cel contact. With the am of
further the underganding of this fidd, we invedtigated the quantitative implications of
these two modes of action.

Three moddls were studied that describe the population dynamics of two interacting T-
cdl types simulated by a population of antigen presenting cdls (APCs). In the firg
model there is a paracrine interaction between the two Th cdls types, whereas in the
second and third models, the interaction is juxtacrine. In the second modd the juxtacrine
ggnd is ddivered from one T-cel to the APC and, subsequently, from the APC to the
second T-cdl. In the third modd, a juxtacrine sgnd is directly ddivered from one TFcdl
to the other, while both are "linked" by an APC. The dependency of the cytokine effect
on severd control parameters was studied. We demonstrated that paracrine and juxtacrine
modes imply quditatively different response curves as a function of the number of APCs.

The results have direct bearing observations on Thl and Th2 differentiation and on Th
cell mediated immunossuppression. The dependence on the APC number offers a smple
way of determining on which mode a cytokine is operating. Also, the predominance of
gther paracrine or juxtacrine modes may explain the discrepancy between reports on
cytokine functionsin vitro and in vivo.
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M echanisms of lymphocyte co-operation involved in immune regulation

Members. Jorge Carneiro and Jocelyne Demengeot
Student: Kaet Leon

Evidence for T cdl-mediated suppresson has been derived from adoptive transfer
experiments where the tolerant sate of an animd is transferred to a naive recipient by a
paticular subset of regulatory CD4 T cdls. These regulatory cells adso suppress the
proliferative response of naive T cdls in vitro. Recent evidence suggested tha the
suppression required linked recognition of antigen and sSmultaneous conjugation of both
regulaory and naive T cdls with a sngle antigen-presenting cell (APC). Despite this
grong requirement, it is not yet clear what is the nature of the signals exchanged between
regulatory and naive cdls in multi-cdlular conjugates, and what are the consequences of
these interactions for dynamics of the two cdl populations. In this work we investigate
this issue by amixed modelling and experimenta gpproach.

We proposed a gened mahematicd formaism describing the formation of multi-
cdlular conjugates, from where we derived particular modds representing dterndive
mechanisms of T cedl-mediated suppresson. We ggnificantly reduced the number of
plausble mechanians by: 1) Peforming phase plane and bifurcation andyss of the
generic properties of these models and relaing these properties to the results of adoptive
transfers [Leon et d. 2000. JTheor. Biol. 207, 231]; 2) Fitting the models to the results of
in_vitro immunossuppresson assays, based on inhibition of thymidine-incorporation
[Leon et d., submitted]. However, because severa parameters are unconsrained, the
candidate solutions are till very degenerate.

In order to further narrow down the hypotheses, we optimised a proliferation assay in
which the number of cycling cdls as wel as the number of rounds of divison were
quantified, by the decrease in fluorescent intensty of CFSE-dained cdls measured by
flow cytometry. We developed software for the analysis of populations of CFSE-labdled
cdls — avalable a http:/mww.igc.gulbenkianpt/esoiti link “Only4dU”—, and aso
dgorithms that dlow to edimae the number of naive and regulatory cdls conjugeated
with APCs, as wel as the maximd and effective proliferation rates of the populations of
these cdls. Usng this new approach we were able to further discriminate between
competing modds for linked suppresson. As a whole our results indicated that linked
uppresson was based on a mechanism in which regulatory cdls prevented the
proliferation of naive cdls and the proliferation of regulatory cdls was dependent on
navecdls.

Modeling the process of somatic hypermutation in Ig genes during the germinal
center reaction (GCR)

Members. José Faro and Jorge Carneiro
Callaborator: Africa GonzaezFernandez, Univ. of Vigo, Spain

According to experimentd daa on hypermutation of antibodies (Ab) anti-2-
phenyloxazolone (phOx), during the humora immunoresponse to phOx there are two
man point mutations that increese, each of them, the &ffinity of anti-phOx Abs
expressng the VKOx1-XK5 light chain. Those two paticula mutations, when
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smultaneoudy present rised even more the affinity of the mutated Abs. Since the
digribution of B cdls with different mutations and its change with time is more or less
known in that particular insdance, we s&t to modd the dynamics of hypermutations during
a GCR. One of the gods is to test different hypothesis in respect to the probability
digribution of the mutationd process dong a vaiable regionencoding nuclectide
sequence. To our initid modd of the dynamics of hypermutations we have added
explicitly compstition for Ag as the sdective forcee So far we have tesed the
hypermutation modd bascdly for caibration purposes. Cdculations were caried out for
parameter vaues within ranges edimated experimentdly. The modd predicts a
congderable lag in the onset of the double specific mutants. Also, it predicts a
counterintuitive net flux of cdls in the direction of accumulating dightly impairing
mutetions in spite of their lower survival and reproductive rates Prdiminary results
suggested that the model can indeed be used to andyze the experimentd data of
GonzdezFerndandez et d. (Immunology, 93:149. 1998) on the accumulation of
hypermutations during the humora immunoresponse to phOx.

Modding T cell dynamics under a sub-modd of tunable T-cell activation

Members. José Faro, Zvi Grossman and Jorge Carneiro
Student: Jo&o Sousa

T cdls very likely conjugate to and de-conjugate from APCs severd times before getting
activated and induced to proliferate. The binding/unbinding time-history of a T cdl is a
cucid eement of the tunable activation threshold (TAT) hypothess because it will
determine whether that cell will be activated or will become refractory to activation. In
order to incorporate this hypothesis into a kinetic population modd of T cells we propose
a tuning mechanism (based on the activation of a kinase and a phosphatase which operate
on a Koshland-Goldbeter cycle of activation) that dlows the quantification of the
activaion date of T cdls as a function of ther binding/unbinding time-higory. This
permits to determine the didribution of activation dates among T cdls after a given
period of time. The obtained didribution of activation states of T cells converge to an
equilibrium digribution when the time dlowed for the sysem to evolve increasss
Assuming that the processes of binding and unbinding are much faster that the desth and
divison of T cdls then the didribution of activated states is at quas-equilibrium (and
hence is a fixed one) in the dynamica population sysem of T cdls. The fraction of T
cdls in that didribution with activation dates above the dynamic threshold provides the
fraction of cdlsthat will divide a any timein the T-cdl dynamica population modd.

HIV2 as a attenuated moddl of AIDS virusinfection

Member: Jorge Carneiro
Collaborators; A. Sousa, A. Loureiro and Rui Victorino,CEBIP-Faculdade de Medicina
de Lisboa, Portuga

The rate of D4 decline during the course of HIV2 infection is known to be dower than
in HIV1 infection and this is asociated to a lower mortdity and morbidity. The am of
this study was to compare two cohorts of HIV2 (n=25) and HIV1 (n=24) infected patients
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with amilar degrees of CD4 depletion in what concerns “lymphocyte turnover” and date
of T cdl activation. Lymphocyte turnover was measured by the expresson of the
proliferation marker Ki67 antigen within the memory and naive CD4 and CD8 T cdl
subsats. A pand of markers of cdl activation and differentiation (CD69, Fas, HLA DR,
CD38, CD40L, OX40, CD28, CD27) was measured in padld by flow cytometry. As
previoudy described in HIV1 infection, HIV2 patients exhibited an increese in the
proportion of Ki67+ cdls within the CD4 subset, which is inversdy corrdated with the
CD4 counts. This increase is mainly due to proliferation of CD4 cdls with a memory
phenotype. Moreover, the proportion of Ki67+ cdls in the CD4 subsst was clearly
corrdlated with level of CD4 T cdl activaion. Intriguingly, the quantitative reationship
between the turnover rate and the numbers of CD4 cdls is smilar in HIV1 and HIV2
infected individuads, despite the fact that the rate of progresson of the diseases is very
different. A mathematicd modd is being developed to undersand the mechanism
underlying these observations.

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

Member: Robert Michad Evans Parkhouse
Student: Silvia Almeda

Projects have been written and now assure funding for 3-5 scientists and 1-2 students.
One dudent has darted and the screening of vird cDNA libraries for vird “evason’
genes has commenced. The remaning daff necessty to put the project into active
investigation will be recruited shortly, when the grant money becomes available.

Transforming growth factors beta (TGF?) and integrins in mouse cardiac and
skeletal muscle development

Member: SAlveig Thorgteinsddttir

Students. Ana Gaspar, Fernanda Bgjanca and Lara Costa

Collaborators.  Chrisine Mummery, Hubrecht Laboratory, Univ. Utrecht and Arnoud
Sonnenberg, Netherlands Cancer Ingtitute, Amsterdam, The Netherlands

The differentiation of skeletd muscle is governed by myogenic determination factors and
equivdent cardiac regulatory molecules are likdy to exis. The differentiation of both
types of muscle can, however, be regulated or modulated by growth factors, among them
TGFbeta. Cell adheson molecules (eg. integrins) probably aso play an important rolein
muscle differentiation and morphogeness, and their expresson can be regulated by
growth factors.

In this project, we have mapped the expresson pattern of severd integrins during the
development of cardiac and skeletd muscle, which can be reaed to the different stages
of development in both of these two muscle types.

We will now address the question of the role of TGF? in the differentiation of skeletd
muscle by producing and andysing embryos that express a truncated (dominant negative)
TGF? type Il receptor condruct in skeletd muscle cdls only. These embryos will be
andysed in terms of morphology as wel as the expresson of differentiation markers and

34



integrins. Changes in the expresson of differentiation markers can tel us if the lack of
TGF? dggndling affects the differentition of skeetd musde, while the andyss of
integrin expresson patterns might give us indght into the mechanisms by which growth
factors affect the devdopment of muscle. This approach, i.e. blocking TGF? dgndling
specificdly in the tissue under study, will hopefully advance our underganding of TGF?s
in skeletd muscle development.

Analysis of epithdium to mesenchyme transtions in integrin betalD knock-in
embryos

Member: Solveig Thorsteinsdattir

Students. Ana Sofia Cachago and Fernanda Bgjanca

Collaborators:  Chrisine Mummery, Hubrecht Laboratory, Univ. Utrecht and Arnoud
Sonnenberg, Netherlands Cancer Ingtitute, Amsterdam, The Netherlands

In this project, we are determining the expresson pattern of integrins and ther ligands
during mesenchyme to epithdium and epithdium to mesenchyme, concentrating on
somite formation and differentigtion in the mouse embryo. Furthermore, we ae
peforming a dealed andyss of somite formation and differentiation in  embryos
obtained from the betalD integrin knock-in drain (Baudoin et d., 1998). Embryos
homozygous for the betalD knock-in dlde express exdusvdy the musde-specific
betalD integrin splice variant indead of the ubiquitous betalA variant, thus dl ther
betal integrins are of the betalD type. We have found that somite formation is often
abnormad in these embryos and we ae chaacterisng those defects in  detail.
Furthermore, embryos homozygous for the knock-in dlde dl die in mid-late gestation
and we are attempting to determine the cause of death in these animals. Our data support
the notion that the betalD variant is able to support some, but not dl, developmenta
processes where betal integrins are involved.

Molecular and biochemical analysis of centrosome components in Drosophila
M elanogaster

Member: Alvaro Tavares
Students Suzana Godinho Paulo Alves, Cdia Domingues, Claudia Horindo and Véania
Parelho.

The accurate segregetion of chromosomes a mitoss is essentia for the provison of
genetic maerid to ensure cdl viability. Defects in any stage of this process can lead to
cdl death or, in higher organisms, the development of cancer. Multipolar spindles have
often been obsarved in human cancers in situ as wdl as an @normd number of
centrosomes. ldentification of the molecular targets of centrosome kinases and
elucidation of the pathways that regulate centrosome duplication, separation and function
provide nove opportunities for thergpeutic intervention. We previoudy showed thet the
protein kinase polo is a centrosoma kinase, and that is required for the formation of a
bipolar spindle and for the proper execution of 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 previoudy found that polo proteins, ether from Drosophila embryo
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extracts or from Xenopus egg extracts, bind to severad proteins forming different stable
complexes. We are now on the process of identifying the complexe's components in total
embryo extracts and in centrosome preparations. We want to characterize these proteins,
sorting which are polo substrates and which are activators. Drosophila and Xenopus are
used as working modds due to their convenience for genetic and biochemicad dudies.
Taking advantage of Drosophila genetics we have aso searched and isolated new genes
required for spindle assembly and centrosome function, some of which code for proteins
with high degree of homology with the Saccharomyces cereviseae proteins. We are now
on the process of characterising these genes.

We are ds0 dating a new line of research, usng the chicken cdl line DT40 to identify
the function of the vertebrate homologues of the centrosoma kinases polo and aurora,
and of other centrosoma components. We haope to create null lines and specific mutation
lines to andyze the role of the consarved aminoacids in the noncatalytic conserved
regions of the kinases. We will take advantage of the cdll line ability to be synchronized

to look for substrates at specific phases of the cdll cycle.

Genetics of autism

Members: Astrid Moura Vicente and LuisaMota Videra
Student; Suzana Silva

The objective of this research project is the identification and characterization of genes
predisposing to autism spectrum disorders (ASD). In one gpproach we are gathering
genetic epidemiologica data for autism spectrum disorders in Portugd. With the support
of the Servico de Salde e Proteccdo Socid (FCG), we conducted an epidemiologica
urvey in public, private and specid program schools, to determine the prevaence of
ASD in school aged children in mainland Portugd and the Azores. The response to our
survey reeched nearly 90%, with close to 200 children identified. The identified children
will be evduated and diagnosed by Dr. Guiomar Oliveira a the Hospitd Pedidrico de
Coimbra (HPC), following a predefined comprehensive protocol. This protocol includes a
dructured interview for diagnods (Autism Diagnogsic Interview-Revised) that was
trandated into Portuguese by our team, and for which dinicans and other hedth
technicians involved in this work received training a the IGC. Family higory will be
collected and the families will be invited to participate in the genetic study. In pardlel,
and again in collaboration with the HPC, we have collected clinicadl data, biologica
samples and family higory of 85 audtigic children and ther close rdatives. The family
higory is being further andyzed to identify the pedigrees that may be mogt interesting for
a familid genetic gudy of ASD and mentd illness. For this a protocol for the evaudtion
of adult relaives is being defined. In this sample we are searching for endophenotypes,
physologicd and behaviord, that may be trangmitted in a less complex way and
therefore easer to map. We are adso testing multiple candidate genes and gene regions. A
positive association has been found in this sample with the serotonin transporter gene, a
strong candidate gene for ASD.
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Geneticsof SLE

Members. Carlos Ferreira, Astrid Moura Vicente, Luisa Mota Viera, Congantin Fesd,
Dan Holmberg and Carlos Penha Gongaves

Student: Marta Barreto

Collaborator: Associacéo de Doentes com Lupus

With the god of identifying susceptibility genes for SLE, we have initisted the collection
of multiplex pedigrees from manland Portugd and the Azorian idands In manland
Portugdl, this work proceeds in collaboration with the Associacdo de Doentes com Lupus,
which has nearly 1800 associates and through which 82 mulitple affected families have
been identified. The firgd twelve families induding 22 patients and 67 hedthy redives,
have dready been evduated following a predefined protocol. This protocol includes a
dructured interview, a dinicad examinaion and a classicd battery of serologica tests for
SLE, providing an accurate overdl clinicd assessment. Biologicd samples have been
collected for the establishment of a cdl/serun/DNA bank. Pdients and their families are
being screened for endophenotypes associated with the disease, with particular focus on
clinical daa, prevadence of different types of autoantibodies, lymphocyte physology and
gooptoss. A genome wide screening will be conducted for SLE and for identified
endophenotypes.

Genetics and biology
Members: John Stewart, Jorge Carneiro, Adirid Vicente and Tatiana Vasslevskaia

Work has continued on the genetic andyds of multifactorid genetic diseases, with
especid gpplication to Type-1 Diabetes, SLE and autism. Two complementary lines have
been explored and developed: i) The caculaion of expected frequencies of disease and
subphenotypes in sbs, parents and offspring, as a function of: the heritability, the number
of loc and the threshold for disease; ii) Computer Smulation of populaion dynamics,
based on asmplified byt physiologicaly plausible mechanism of auto-immune diseese.

Cdlular responses to stress challenges. signal transduction and transcriptional
regulation in yeast Saccharomyces ceevisiae

Member: Lisete Fernandes
Student; Joana Monteiro

Eukaryotic cdls respond to both intrindc (originating within the cytoplasm) and extringc
(extracdlular) simuli like oxidative dress, metd ion concentration, and temperature
fluctuations, by activating cascades, which are diverse hut with discrete specificity. It has
been demondrated that cells undergoing Stresses modulate gene expresson  and,
transcriptional regulation has been srongly suggested as a key regulatory step in this
event. The Yap family of transcriptional factors in yeast S. cerevisiae contains eight
members and it has been described as centrd player in cdlular responses to dress
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chdlenges. Our mgor am is to understand how yeast cdls cope with digtinct gimuli in a
Y ap1-dependent manner.

A biochemica approach will be undertaken to undersand how gspecific extracdlular
sgnas propagate to impige on Yap proteins. For that purpose polyclona antibodies
against some Y ap proteins were raised and tested.

In order to eucidate the mechanisms of sgna propagation downstream to Yapl, non
overlapping targets genes, which are required for Yapl-dependent cdlular response to
diginct dress agents are being sdected. The role of other rdevant members of Yap
family in this control was aso addressed and studies were aso extended to conditions of
differentia status of mitochondria utilizetion.

Lateral PSM cdlls, isolated from medial cdlls, do not form somites

Member: Isabd PaAmeairim
Student; Catarina Freitas

Like insects and worms, vertebrates are segmented organisms and the somites condtitute
the framework on which the segmentd pattern of the vertebrae, body muscles and
peripherd nervous system is edtablished. In the chick embryo, a pair of somites buds off
in a highly coordinated fashion, every 90 minutes, from the cranid end of the presomitic
mesoderm (PSM) while new mesenchymal cdlls enter the posterior end of this tissue as a
consequence of gastrulation (1). Previous work showed that the avian homologues of the
Drosophila hairy gene (c-hairyl and chairy2) are expressed in a wavy fashion in PSM
cdls providing the first evidence for the exigence of a molecular clock underlying somite
formation (2, 3). It has been dso shown that the cycling expresson of these genes are an
autonomous property of PSM independent of any sgnd coming from the most posterior
part of thistissue (2, 3).

In this work, we used a tridimengond in vitro culture sysem to evaluate the chairy
genes expresson autonomy of each portion of the PSM in order to detect any controlling
sgnd coming ether from the anterior, lateral or media part of PSM.

The andysis of the reaults showed that each isolated piece of the PSM expressed the c-
hairyl and c-hairy2 genes in a pattern identical to the corresponding region in the control
half. This showed that the expression pattern of this gene was completely independent of
any sgnd coming ether from the posterior or anterior part of the presomitic mesoderm.
Strikingly, a different set of explants demongrated that latera PSM cells were not able to
form somites by themsdves losng PSM markers expresson when cultured isolated from
more medid PSM cdls These reaults strongly indicate that cells from the medid part of
PSM ae the only ones that have the information of segmentation likey if medid ones
must recruit most laterd cellsin order to form somites.

The cycling genes at the chicken or ganizer

Member: Isabd PaAmeairim
Student; Catarina Freitas

Somitogenesis is a very wdl time and space controlled process in which metameric
dructures are formed, every 90 minutes, in the Chick embryo. Concomitantly with
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epitheliad somite formation a the anterior end of presomitic mesoderm (PSM),
gadrulation is taking place in the most poderior pat of the embryo, a the levd of
Hensen's node and primitive  dresk, causng progressve  embryo  eongation.
Subsequently, development dlows somites to give rise to dl the muscles of the body,
except those of the head, as wel as the dermis of the back and the axia skeleton
(vertebrae, intervertebrae discs and ribs) (reviewed by Gosder and Hrabe de Angdlis,
1998). In a previous work (Pameirim et al. 1997 and Jouve et al., 2000) evidences for
the exigence of a molecular clock underlying this process have been provided showing
that presomitic cells undergo severad cycles of expresson of the c-hairyl and c-hairy2
genes until they incorporate a somite. Catala (1996) showed that somites originate from
the anterior third of the primitive streek in 6-somite stage embryos (HH). We now
caefully andysed the c-hairyl, c-hairy2 and lunatic fringe expresson patterns at the
Hensen's node/primitive dreek region in 6-somite stage embryos. Corrdation between
this whole-mount and cross-sections detailed andysis and the results of a more precise
qual/chick fate map of this region, peformed by the authors, dlow us to precisdy
determine where such oscillatory behaviour occurs.

What is colloid function during somite differentiation?

Member: Isaba PAmeirim
Student; Vanessa Zuzarte

A member of the bone morphogenetic protein-1 (BMP-1) family, which encodes for a
metadloprotease of the agtacin family was identified in different organisms and named
tolloid in fly, fish and mammds and xolloid in frog. This metadloprotease acts in severd
developmental processes by a double inhibition mechanism to edablish the graded
activity of BMPs, genes involved in the edtablishment of the vertebrate embryonic
dorsoventrd axis. Tolloid-like genes specificdly cleave Chordin dlowing the activity of
BMP proteins (Piccolo et al., 1996). The chick-tolloid-like gene (colloid) has been
identified and its role in the patterning of neurd tube described (Liaubet et al., 1998).

In the vertebrate embryo, somites conditute the bads for the segmentd pettern of the
body and they give rise to the axid skeleton, the dermis of the back and al driated
muscles of the body, except those of the head (Gosder and Hrabe de Angdis, 1998).
During differentition of the somites they became polarised according to a mediolatera
(dorsoventrd) axis. BMP4 is produced by the tissue that flanks the somites laterdly and
has been proposed to play an important role in laterd somite specification (Pourquié et
al, 1996). Therefore determination of the dorsomediad mesodermd lineages require the
inhibition of BMP4 activity by proteins such as Noggin, Chordin or Folligtatin.

We caefully andysed colloid's patern of expresson during the process of
somitogeness, in chick embryos a different dages of development. This gene is
expresed in the most anterior somites and its expresson varies according to somite
differentiation reflecting the mediolaera patterning. By usng a tridimensond embryo
tissue culture technique and in ovo chick grafts we determined the role of surface
ectoderm and neura tube in the induction and maintenance of colloid expression.
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M echanisms of head induction in vertebrates

Members: José Antdnio Bdo, Ana Teresa Tavares and Vera Teixeira
Students: M&io Rui Filipe, Ana Cristina Borges and Sandra Freitas

The Xenopus cerberus gene encodes a secreted factor expressed in the Spemann
organizer that induces ectopic head formation when its mRNA is injected into Xenopus
embryos. We reported the isolation of the related mouse cerberus-like (cer-I), a gene
encoding a nove secreted protein that is specificaly expressed in the Anterior Viscerd
Endoderm (AVE) and mesendoderm tha underlies the presumptive anterior neura plate.
Both factors function in the extracdlular space as multivaent growth-factor antagonists
inhibiting BMP, Nodd and Wnt proteins. The specific am of our research is to further
contribute to the understanding of the role of the anterior viscerd endoderm and the
CerberugDan family of secreted factors in the specification of vertebrate embryonic
sructures. We have geneticdly inactivated by homologous recombination in ES Cdls the
cer-l gene. Currently we are studying possble genetic interactions of cer-l with these
other genes involved in head formation to try to find the compensatory pathways
invalved in this process. A case of genetic compensation has been found between the
BMP antagonists chordin and noggin. They are expressed in the node and its derivatives
and interact for correct forebrain development. A case of genetic interaction was not
veified in when we generated cer-l;noggin double mutants, leading to a view of a
complex genetic network a the leved of the severd BMP antagonists in the paiterning of
the early mouse embryo. By this, a modd of how head and trunk development might be
regulated can be discussed.

Usng a differentid screening approach, we are on the way to try to isolate nove genes
expressed in the Anterior Visceral Endoderm at peri-gastrulation stages and with neurd
inducing properties. For this end we have generated a transgenic mouse line expressng
EGFP under the control of the mCer-I promoter. By sorting out these EGFP postive cells
we can gengate a differentid c¢DNA library leading to the isolation of novel genes
expressed in the AVE. Interesting genes will be sudied a the biochemica, expresson
and gendtic levels. An dready identified nove gene related to cer-l is being inactivated
by homologous recombination in ES cdls, in order to access its role during embryonic
development.

Tradeoffsin the evolution of virulence
Member: Francisco Dioniso

Virulence, defined as the amount of damage a parasite causes to its hogt, is influenced by
severd evolutionary processes. For example, parastes are favored to exploit their hosts
prudently to prolong infection and awoid killing the host. Thus there is a tradeoff
between prudent exploitation and rapid reproduction. That is, there is a tradeoff between
transmisson and virulence.

Another important process in the evolution of virulence concerns the "socid” aspect of
paradite interactions. Suppose that prudent exploitation of a host maximizes a paradte's
fitness. Sdlection then favors each parasite phenotype, when aone in a hog, to follow the
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prudent strategy. However, what happens when two or more genotypes occupy the same
hogt? If one genotype extracts host resources rapidly and reproduces quickly, then the
hogt may die in a short time. A prudent genotype would have rdatively low fitness when
paired in a hogt with a "greedy” genotype because, for both genotypes, the hos is short
lived, and the greedy genotype reproduces more rapidly than the prudent one.

In order to study the evolution of virulence, we are using three different gpproaches an
experimenta  gpproach using conjugative plasmids and ther bacterid hods a
computationd gpproach by modeling the interaction and evolution of parastes and ther
hogts, in order to better understand experimentd results, as wel as to plan experiments
with plasmids and bacteria; a theoretical gpproach, through the anadyss of theoreticd
models of the evolution of competition, cooperation, symbioss, virulence and mutualism.

IL-10 and itsrolein regulation of immunological tolerance

Member: Matthias Haury
Student: Dinis Cdado

We are currently in the proces of creating anew mouse transgenic mouse drain to study
the expresson of IL-10 ex-vivo in the regulaory T-cel subset, and to facilitate the
isolation and characterisation of these IL-10 expressing T regulatory cells.

We are dso in the process of characteriang in more detal the immuno-subphenoytype of
regulatory T-cdls and therr locdisaion usng multicolor (5-6 colors) flowcytometry and
multiphoton confocal microsopy.

These sudies will be caried out in collaboration with the laboratory of Dr. Antonio
Bandeira, Pasteur Ingtitute Peris.

Cytoskeleton mediated signaling (taxol and menedione) in the induction of apoptosis
under oxidative stress

Member: Sukayan Chatterjee and Nandita Das

Student: Mario Gréaos

Collaborators. Maria Maroné and G. Scambia, Univ. Cattolica dd Sacro Cuore, Rome,
Italy and Mark Grimes, Massey University, NZ

Cdls respond to both intringc (originging within the cytosol) and extrindc
(extracdlular) dimuli by ectivating sgnding cascades with discrete  pecificity. What
crosstak exists between such cascades and how are they regulated? Our am is to
conduct a molecular study of how dterations in microtubules under oxidative dtress
chdlenge affect associated proteins and signaing events in the control of gpoptoss. We
hypothesze that microtubules are a dynamic scaffold for regulating and directing sgnd
transduction. Apoptosis is a mechanism of programmed cell degth is the outcome of a
ggnding cascade whose initiating gimuli originate within the cdl or from the externd
environment, and is a highly conserved mechaniam present in organisms ranging from C.
elegans to humans. The discrete specificity of the sgnaling cascades is determined in the
ealy seps prior to converging to the later deathrblowing event. What these sgnding
cascades are and how they achieve specificity are dill open questions. There is mounting
evidence that anchoring and scaffolding proteins play a decisve role in sgnd
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transduction, serving to bring kinases or phosphatases proxima to subgtrates and
assemble sequentid  components  through  the formation of multiprotein  complexes The
god of this project is to understand the mechanisms of microtubule-mediated Sgnding in
mammdian cdls addressng issues like how the cytoskdeton exert ther effects with
respect to sructurd and sgnd transductionr-mediated events. Usng genetic, biochemicd
and cel biology approaches we am to eucidate the mechanism of these sgnaing events.
Our initid sudy with microtubule perturbetion showed that the microtubule- perturbing
agent Taxol had multiple effects on this 9gnding pathway and was a potent inducer of
gooptoss. The specific pathways activated by low, dlinicdly relevant concentrations of
the drug are ill largdy unknown and are dependent on cell type and drug concentration.
In this work, we have investigated why Hela respond to Taxol by undergoing complete
apoptosis whereas MCF-7 remained in an intermediate phase with reduced death. Three
phases were distinguished in these gpoptotic pathways. The initid phase, characterized
by cdlular detachment, was followed by a second phase, which included the onset of
apoptotic morphology, and p38 and Bcl-2 phosphorylation. These two phases were
common to both cdl lines. HelLa then proceeded to the third and fina execution phase,
which culminated in death, whereas MCF7 did not progress. Interestingly, the
isoflavonoid Quercetin, a known generd kinase inhibitor and an antioxidant, was able to
prevent the onset of Taxol-induced cdlular detachment and to protect from cdl desath.
Moreover, it blocked Taxol-induced phosphorylaion of p38 and Bd-2, and prevented a
Taxol-induced change in relaive mobility of the gpoptods sgnd-regulating kinase 1
(ASK1). Our data eucidated the specific sgnaling pathways activated by Taxol a low
clinically rdevant concentrations.

M echanism of apoptosis of Cajal-Retzius cells
Members. Sukayan Chatterjee, Matthias Haury and Paula Parra

The mgor god of this sudy will be to investigate the ion channel properties and activity-
dependent mechanisms in the induction of apoptosis in Cgd Retzius (CR) cdls. These
cdls are fundamenta 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 logt, a subset of CR cdls survive
and ae differentiated into interneurons. Our objective is to examine the eectrica
differences of thee two "subssts' of neurons in order to determine if distinct ionic
channels characterise two different cdls populations or if there is a single population with
differences in the regulaion of channds tha might be involved in the induction or
prevention of gpoptoss. The results of this sudy will form the bass to investigae in
more detal the molecular mechanisms leading to the decison of CR cels to enter into
gther gpoptods or into the differentiating program. The mgor god of this sudy will be
to invedigae the ion channd properties and activity-dependent mechaniams in the
induction of gpoptoss in Cgad Retzius (CR) cdls These cdls are fundamental for the
guidance and emplacement of neurons of the cortex and the hippocampus and normally
undergo apoptoss during the deveopment of the centrd nervous system. Although the
maority of the cdls are lost, a subsat of CR cdls survive and are differentiated into
interneurons. Our objective is to examine the dectricd differences of these two "subsets'
of neurons, in order to determine if diginct ionic chands characterise two different cells
populations or if there is a Sngle populaion with differences in the regulation of channds
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that might be involved in the induction or prevention of apoptoss. The results of this
gudy will form the bass to invedigate in more detall the molecular mechanisms leading
to the decison of CR cdls to enter a pahway of differentistion or gpoptoss. Some
hypotheses suggest a physological role during synaptogeness dlowing for the correction
of erroneous projections and the creation of pathways for axond growth. Apoptoss is
likdy to be involved in controlling cdl numbers in the CNS and could be the
physologicd fae of cdls exhibiting trangent functions like Cgd Retzius cdls This
project is focusang on this issue and more specificdly is addressng questions like What
ae the devdopmenta cues tha mediate cdl fate decisons gpecialy inducing
differentiation/gpoptosis in these cels. What neurotransmitters are involved and what is
the sgnaing cascades that activates the apoptotic pathways.

Function of the components of the tubulin folding pathway in microtubule dynamics
and sgnal transduction in Tetrahymena and mammalian cdlls

Member: Helena Soares
Students;Cristina Casalou and Sofia Nolasco

The man god of this sdudy is to underdand the mechanisw/'s underlying microtubules

(Mt  polymerizing/depolymerizing  dynamics and its rdationship with  dgnd

transduction pathways triggered by oxiddive dress in Tetrahymena and mammdian

cdls. Our immediate am is to invedigae (i) How tubulin folding meachinery, the
cytosolic Chaperonin (CCT) and co-factors (A, B, C, D and E) control synthesis flux and
trangport of tubulin; (i) Which components of Microtubule-organizing-centers (MTOCYS)
interact with tubulin folding machinery to control Mt dynamics. Cdlular responses to
dress events require cytoskeeton re-arangements and changes in Mt dynamics.

Therefore, our second am is to investigate processes of ggndling in the cdl involving

tubulin folding mechinery and MTOCs components under stress.

In this context we report:

a) Tubdlin exigss in Tetrahymena exponentidly growing cdls in seved different
complexes with molecular masses ~90 to ~500 kDa as reveded by native gd andyss
and confirmed by gd filtration chromatography. We decided to characterize these
protein complexes containing tubulin in Tetrahymena exponentidly growing cdls
and cdls submitted to a hyperthermic dress (28°C to 34°C). Usng sucrose densty
gradients combined with gd filtration chromatography we have partidly purified a
molecular mass of about 500 kDa. This complex contains at least 12 didtinct proteins
with molecular masses ranging from 30 kDa to 150 kDa. Remarkably, besdes tubulin
we were able to identify three of these proteins as CCTa, CCTe, CCT? and CCTd.
This complex seems to be more abundant in cdls submitted to a heat-shock as
compared with control cdlls.

b) During Tetrahymena cilia recovery we observed a clear decrease in the amounts of
900 kDa chaperonin complex whereas CCT micro-complexes are incressing. These
results suggest the exisence of a corrdation between the abundance of the intact
chaperonin and the CCT micro-complexes. This corrddion is affected by the
physologica sate of the cel. Unexpectedly, after cell fractionation we found that the
insoluble fraction, that in Tetrahymena aso contain cilia, basd bodies and remaining
parts of the cortéx structure, CCTe seems to be part of a complex of about 300 kDa
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that contains other unidentified proteins. We ae trying to edablish a functiond
relationship of this complex with the referred Tetrahymena structures.

c) We darted to characterize several mouse positive clones encoding the pl4 cofactor A
(a molecular chaperone that accepts ?-tubulin after the folding assstance by CCT) in
order to understand how many functiona genes are present in mammadian cdls.

M echanisms of plant cell growth and mor phogenesis

Member: José Feijo
Students: Ana Caaina Cetd, Sofia Cordero, Ricardo Bandarrinha Almeda, Ana
Margarida Prado, Ana Maria Vieira, Silvia Costaand Leonor Boavida

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

Pollen stigma interaction and sexual plant reproduction

Member: José Feijé
Students Ana Catarina Certd, Sofia Cordeiro, Ricardo Bandarrinha Almeda, Ana
Margarida Prado, AnaMaria Vieira, Silvia Costa and Leonor Boavida

Sexud Plant Reproduction represents the evolutionary context in which pollen tubes
evolved and fit in. We am to goply the knowledge on the mechanisms that control
growth to a befter undergtanding 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 ingde living pidils
udng multi-photon microscopy. On the other end mutants of Petunia and Arabidopss
defective on reproductive steps will be screened, and characterized in terms of the
inherent physiologica deficiencies.

A laed effort is beng made on the establisiment of sexud cycles in a number of non
dudied species, especidly with forestry of fruticulture interest. Besdes the immediate
goplied interest of the reaults this effort has continuoudy pumped out biologicd
pecificities that we aim to explore on afundamenta perspective.

Specification of vertebrate limb identity
Members. Juan Carlos Izpisia-Bemonte, Claudia Rocha Carvaho, Ramoén Diaz Trelles,

Javier de Francisco Morcillo and Joaquin M2 Rodriguez Ledn
Student: Sofia Martinho Smdes



In the last years severd groups have been isolated some genes involved in the
gpecification of limb identity. These genes ae members of the T-box family. Only two
of them are expressed in a redricted fashion in the foreimb (tbx5) and hindlimb ¢bx4).
We ae interested in the sudy of genetic pathways tha control the stablishment of a
gpecific limb. In order to find new genes that govern the morphogeness of a forelimb or
a hindimb we have used a DNA microaray technology. We have compared RNA
extracted separatdly from hindlimb and fordimb in a mycroarray that contains 4.608
genes obtained from a totd limb library. The result will dlow us to discriminate the
genes expressed dther in the hindlimb or in the fordimb. Then we will process these data
and we will dudy the diferentid expresson patterns of these genes during limb
devdopment. Next sep will be the functiond andyss of these genes and their
interactions with other genes involved in growth, determination and gspecification of
limbs.

T- cell responsein the pathogenesis of malaria

Members: Sylviane Pied, Sergio Gulbenkian and Pierre- André Cazenave
Students. Sébastien Bagot and Vaérie Soulard

The objective of the project is to analyse the T-cdl response involved in pathogenesis of
Ceaebrd Mdaia (CM). Usng a murine experimentd modd of CM, B10.D2 mice
infected with erythrocytic sages of Plasmodium berghei ANKA (PbA), we have
previoudy shown that occurrence of the neuropathology is linked to a3 T cdls In this
mouse strain highly susceptible to CM, an increase of TCRVRS" cels was observed in
the blood of mice developing the dissase. Mogt of these TCRVRS' cells bdan to the
CD8 subset and express the phenotypic markers CD69", CD44"%" and L-Sdectin®. The
link between expanson of T cdls bearing V7?8 and the pathologica consequences of PbA
infection was further confirmed by the fact thaa CM was sgnificantly reduced both in
mice rendered deficient in VR8.1" and VR8.2" T cdls dther by trestment with antibodies
or by infection with a mouse mammary tumor virus (MMTV) which by itsdf presents no
interference with the paraste. During our investigation a the IGC, in collaboration with
the group headed by Pr. Virgilio Do Rosario, CMDT, Lishoa, we developed a new modd
of CM by initiging the infection with sporozoites. The Sporozoite is the parasite
devdopmental stage inoculated during the bite of an infected mosquito. They invade
hepatocytes where they differenciate and multiply to initiate the intrahepatic stage which
release merozoites able to initiate the erythrocytic stage by infecting red blood cels. The
later is responsble for the pathology during maaria This modd is more smilar to the
human gtuaion in which CM develops generdly during primary infection and permits us
to analyse the control of the hepatic phase of the paradte life cycle in the development of
pathogenesis. In these modds of CM, our research is centered on 1) characterisation by
cytofluorometry and microscopy of T-cel populations present in the Centrd Nervous
Sysgem (CNS) in norma and peathologica Stuations, 2) reconditution experiments usng
mice lacking T cedl population in order to sudy the key mechaniams of sdection and
recruitment of T- cels involved in pathogeness of CM and 3) in vitro co-culture modd
to andyse effector functions leading to CM that take place between the infiltrated T cels
and the other cdl components of the CNS such as endothdia cels, astroglia, microglia
and neurond cdls. Results obtained show an important infiltration of CD8 T cdls in the
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brain of susceptible mice developing CM and a role for NK T cédls in the control of the
pathogeness. We are currently andysing these T-cell responses.

Molecular pathogeness of murine gammaherpesvirus-68 in mice and latent
infection of B-lymphocytes

Members. Pedro Simas and Alexandra Teixeira
Students: Patricia Madureira and Sofia Marques

Studies into the molecular basis of gammaherpesvirus latency have been hindered by the
lack of amenable animd modd sysems 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 utilisstion of a gammaherpesvirus,
desgnated murine herpesvirus 68 (MHV-68), whose pathogeness can be readily
investigated in the laboratory mouse (for recent reviews see Smas & Efdathiou, 1998;
Doherty and Christensen, 2000). MHV-68 is geneticdly related to Epgein-Barr virus and
Kaposls sarcoma associated herpesvirus, which are important 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
evadon, latency and disease. MHV-68 has 14 unique such genes, designated M1 to M14,
and severd cdlular homologues, including a complement control protein, a D-type cydin
and an IL8 receptor. In addition to these cdlular homologues two of the (EM?® genes, M1
and M 11, show low level smilarity to serpins and bcl2 cdlular protein, respectively.

Our research interests are focused in trying to understand how co-ordinated expression of
these cdlular homologues and unique ORFs, in a deveoping B-lymphocyte, result in
immune evasion and latent infection.

To this end, we have adopted the following srategies, (i) to determine the tropism and
virus transcription pattern, during the edtablishment and maintenance of latent infection
in B-cdls and, (ii) to congtruct recombinant viruses with specific genes deleted and study
their phenotype upon infection of mice and, (iii) to identify cdlular molecular targets for
virus latency-associated genes.

Study of immunogenic proteins of mycoplasma mycoides subsp. mycoidessmall
colony type

Members. Pedro Smas
Collaborators: Jose Regdla and Rosaio Goncalves, Laboratdrio Naciond de
Investigacéo Veterinaria de Lisboa, Portugal

Mycoplasma mycoides subsp. mycoides (Mmm SC) is the causative agent of contagious
bovine pleuropneumonia (CBPP) in domedtic caitle. Due its economic impact for
agriculture this diseese has been incduded in Ligt A by the Office Internationa des
Epizooties and has been eradicated from most European countries.  Although, extensve
control and eradication programs have been implemented in Portugd this disease is 4ill
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endemic. Pat of the difficulties of the control and eradication programs are due to the
fact that the avalable diagnodtic tests fall to detect assymptomatic carrier animds and
lack sengitivity and specificity.

The proposed work is part of a forma collaboration between the Laboratério Naciona de
Investigagdo Veterinaia (LNIV) and the Indituto Gulbenkian de Ciéncia (IGC). Its
objective is to develop a specific, senstive and repid serologicad diagnogtic test by: i)
identification and cdoning of Mmm SC immunodominant protein encoding genes (IGC),
i) epitope mapping of Mmm SC immunodominant proteins (IGC), iii) andyds of
intragpecific  varigbility of Mmm SC (LNIV), iv) to devdop improved serological
reagents to serological tests for CBPP (LNIV) and to develop improved serological tests
for CBPP.

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

Member: Pedro Smas

Student: Leonor Orge

Collaborator: Alexandre Gdo, Laboratorio Naciond de Investigacdo Veterindia de
Lisboa, Portugal

This project is pat of a formd collaboration between the Laboratério Naciond de
Investigacd0 Veterinaria (LNIV) and the Indituto Gulbenkian de Ciéncia (IGC). The
objectives of this project are i) to drain type the current agent of bovine spongiform
encephdopathy in Portugd and ii) to determine Prnp gene polymorphism in sdected
Portuguese sheep populations.

Genetics of malaria in wild mouse models

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

The identification of genetic factors controlling ressance to dinicd forms of mdaria
will provide an important contribution to the underdanding of maaria pathogeness and
will suggest thergpeutic and vaccine drategies to improve resistance to disease. This
project ams to identify genetic factors that control resstance to clinica forms of maaria
in mouse modds. To identify mdaria ressance loci, we have exploited the appearance
of noved phenotypes and the higher frequency of polymorphisms in wild derived mouse
drains compared to laboratory drains. We have sudied the WLA drain, which is highly
resgant to cereébrd maaria Genetic anadlysis crossng WLA and a reference srain for
susceptibility (C57BL/6) has reveded a novel phenotype of resstance to both cerebra
mdaria and hyperparastemia (HP) in 17% of F2 animas Further, genome wide
screening of F2 cohorts has identified two loci linked to cerebrd mdaria resistance and
two loci linked to resstance to hyperparastemia. Using a congenic mouse gpproach we
are currently aming to identify and characterize candidate genes in these chromosoma
regions.
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Genetics of murine | DDM

Members: Dan Holmberg and Carlos Penha Gongalves
Students: Marie Louise Bergman and Suzana 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.
Previous quantitative trait locus andyds has identified the chromosoma locetion of a
locus contributing to the agpoptoss resstance of immature CD4+8+ thymocytes. More
recently, we found that immature thymocytes of femae NOD mice proliferate with a
relatively low rate compared to non-autoimmune C57BI/6 mice and mapped this trait to
the same region on chromosome 6. We will now continue our search of genes that
mediate these effects by fine mapping using congenic mouse drains established over the
dista region of mouse chromosome 6.

Genetics of human autoimmune diabetes

Members: Dan Holmberg, LuisaMota Vieira, Carlos Penha Gongalves, Tatiana
Vasslevskaiaand Adtrid Vicente
Student: Marta Barreto

The overdl god of this project is to locdise, molecularly clone and investigate the
functions of genes predigposing to human insulin dependent diabetes mellitus type 1. To
overcome the genetic heterogeneity problem of these complex traits, the gpproach used is
the genetic mapping of disease-associated phenotypes that are likely to contribute to the
pathogenesis of the disease. These are under a more smple genetic control and, thus,
more eadly subjected to pogtiond cloning drategies for identifying contributing genes.
Immunologicaly related trats associated with the discase ae identified, and
chromosoma  regions with candidaie genes for these "sub-phenotypes’ are sought for,
aming a the genetic mapping and postionad cloning of individud risk genes.

Genetics of lymphoid homeostasis

Member: Carlos Penha Gongalves
Student: Nadia Duarte

The god of this project is to characterize the genetic control of the number of lymphocytes aong
the development of the lymphoid organs in mouse. The work plan includes (1) to sudy the
edablishment of lymphocyte homeodtass during the ontogeness of the lymphoid organs in
different laboratory mouse grains and (2) to geneticdly map and to identify the genetic factors
involved in the homeodatic mechanisms that control the number of lymphocytes in the lymphoid

organs of the mouse.

The totd number of cdls in the tissues and organs of multicdlular organisms is under drict
control but little is known on the homeodatic mechaniams that control the number of
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lymphocytes. On the other hand, it is known that a number of immune dysfunctions, such as
immunodeficiences and certain autoimmune diseases, occur with lymphopenia The notion that
certain lymphocyte populations can regulate the sze of other lymphocyte populations raises the
interesting possbility that mantenance of lymphocyte cdlulaity is a function of the immune
sysem that is important for the responsveness towards foreign antigens and to the maintenance
of sdf tolerance.

During year 2000 we invedigated the variation of the number of cels within severa lymphocyte
populations both in the thymus and in the spleen of two mouse inbred drains BALB/c and
C57BI/6. We observed a higher proportion of CD4 single postive thymocytes in Bab/c mice
when compared to the C57BL/6 drain and we found that this celularity difference is geneticdly
controlled by the MHC locus. As the C57BL/6 srain is known to lack the expresson of one
MHC dass Il molecule we are now exploring the hypothess that the polygenism of the MHC
classll locusisimplicated in the efficiency of selection from DP to CD4 mature T cdlls.

Another avenue of this project is the genetic mapping of cdlularity differences we found in

splenic lymphocyte populations.

Molecular characterization and preiminary biological activities of two novel tall-
like receptors

Member: Paulo Vidra

Students; Jodo Pedro Pereira and Susana Pascod

Collaborators: Rob Kastdein and Fernando Bazan, DNAX Research Ingitute, Pdo Alto
Cdifornia

Recently, we have accomplished the molecular characterization and preiminary
biologicd activities of two new TLR molecules, provisondly desgnated TLRKB6 and
TLRKBY7. Their amino acid (aa) sequence identity is 47% and the overdl aa sequence
identity to Drosophila Toll is 38%. The human homologues of mouse TLRKB6 and
TLRKB7 are located in chromosome Xp22, in a region where saverd human genetic
discases associated  with  devedopmentd  problems (eg. ocular  adbinism, mentd
retardation) have been mapped. Synthenic studies map both mouse genes aso to
chromosome X, in a region near Oal. BLAST search in mouse Expressed- Sequence Tags
(EST) database usng the intracdlular domain and 3 untrandated sequence reveded two
ESTs from the mouse two cdl-stage of embryo development. This result suggests a
possble role for these genes during embryonic development. Expresson andyss by
quantitative PCR showed smilar patterns of expresson, for TLRKB6 and TLRKB?7,
amost exclusvey in slenic macrophages and B lymphocytes We ae currently
investigating potentid ligands for these receptors, and aso generating mouse strains with
inactivated copies of these genes.
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CD4+ T Cdls producing IFNg are essential for the reection of thyroid
allotransplants

Members. Paulo Vieiraand Anténio Gil Castro

To understand the molecular mechanisms involved in dlograft rgection, we assessed the
production of IFNg and IL4 in lymphocytes infiltrating dlogeneic thyroid lobes.
Interestingly we observe that early after transplantation (day 5) a smdl percentage of
cdls infiltrating the graft produce 1L4 but not IFNg. By day 10 there is an incresse in the
percentage of cdls expressng IFNg and no IL4. Neutrdization of IFNg production leads
to an increase in the acceptance of the transplanted thyroid. The data show that CD4+ T
cdls, in paticular those of the Thl phenotype, play a mgor role in dlotransplant
rejection of thyroid lobes.

Immunologic tolerance to allotransplantation by induction of IL-4 and IL-10
expression in transgenic mice

Members. Paulo Vieiraand Anténio Gil Castro
Student: Rui Soares

To dudy the implications of a Thl to Th2 ghift in the rgection of thyroid dlografts we
generated lines of transggenic mice with inducible expresson of IL-4 and IL-10.
Prdiminary characterisation of these mice shows that they the levdls of mRNA coding
for IL-4 and IL-10 in the thyroid and the brain can be upregulated and aso that serum IL-
4 and IL-10 are detected after the induction of the transgenes. Interestingly, induction of
transggenic 1L-10 dso induces expresson of 1L-4. Conversely we aso noted an increase in
the expresson of IL-10 after induction of the IL-4 transgene. We are now using these
transgenic mice as recipients and as donors of adlogeneic thyroids. In this system, we are
now attempting to induce loca expresson of IL-4 and IL-10 and evduate its effects in
the acceptance or rgjection of the trangplanted organ.
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Expression of heme oxygenase-1 in endothelial cells: a protective responsive to injury in
organ transplantation

Pedro Fernandes (IGC, Portugd)
Bioinformatics. converting data to knowledge

Ethan M. Shevach (Nationa Indtitute of Allergy and Infectious Diseases Bethesda, USA)
Control of autoimmunity by regulatory T cells

Pierre-Olivier Couraud (Directeur CNRS UPR 415, Ingtitut Cochin de Génétique
Moléculaire, Paris, France)
Blood-brain barrier and signal transduction

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

Moisés Malo (Max-Plank Inditute for Immunobiology, Freiburg, Germany)
Sgnalling and patter ning processes controlling skeletal development in the face
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Jonathan Pines (Univ. Cambridge, UK)
Regulating mitosis by proteolysis

December

Magdaena Zernicka- Goetz (Univ. Cambridge, UK)
Establishing polarity in the mouse embryo

David Glover (Univ. Cambridge, UK)
Centrosomes and mitotic kinases

Jean-Baptiste Charrier (Ingtitut dEmbryologie CNRS et College de France, Nogent sur
Marne, France)
Experimental approach of gastrulationin avian embryo

Leonor Parreira (Inst. de Histologia e Embriologia, Faculdade de Medicina de Lisboa)
|. The third dimension of the genome, leukemogenesis and cellular differentiation.
I1. Cell fate decision genesin hematopoiesis.

Ramon Trdles (IGC, Portugd)
Microarray from chicken: an overview.

Gulbenkian Lectures: Perspectivesin Modern Biology
Host: Michad Parkhouse

In order to promote specialy productive interactions of PhD sudents and young
scentists with rdlevant figures in modern biology, a new “Gulbenkian Lecture’ series
was launched in 2000. Sdected invited speskers give conferences that are open to al
interested scientists dl over the country, but spend mogt of ther time a the IGC in
exclusve discusson with students.

October
Avrion Mitchison (University College London Medica School, UK)
cisregulatory polymorphisms provide flexibility and identify checkpoints open to

intervention

Jan Andersson (Basdl Indtitute for Immunology, Switzerland)
B lymphocyte differentiation and regulation

November

Mike Owen (Imperid Cancer Research Foundation, London, UK)
Molecular mechanisms of the regulation of T cell
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Fabienne Pituello (Centre de Biologie du Développement, Université P. Sabatier,
Toulouse, France)
Early eventsin spinal cord development
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TEACHING

POST-GRADUATE EDUCATION

Post-graduate education has dways been a strong vdence of the IGC, and this tradition
has been mantaned through the establishment of the Gulbenkian Programme in Biology
and Medicine.

GULBENKIAN PHD PROGRAMME IN BIOLOGY AND MEDICINE

The Gulbenkian PhD Programme in Biology and Medicine (PGDBM) was launched and
is conducted by the Fundagdo Caouste Gulbenkian together with the Secretaria de Estado
do Ensno Superior, the Fundacdo para a Ciéncia e Tecnologia e a Fundacdo Luso-
Americana para 0 Desenvolvimento. The Programme is developed in collaboration with a
large number of Universties and Inditutes in Portugd and @&oroad, under the
responsbility of the IGC.

The PGDBM recruits sudents from very diverse universty curricula (from Medicine to
Physcs, Agronomy and Economy) on a fully egditarian bass. The Programme provides
one full year of graduate courses, followed by three years of supervised research work,
leading to a doctora thess. The graduate courses am a providing the students with the
“common language’ of modern biology, and at exposng them to some of the mogt active
research areas and respective leaders. They are organised in 4 “blocks’ of 6 weeks each
(structurd biology, cdl biology, genes & development, evolution), followed by a number
of one- or two-weeks thematic “modules’, the subject of which may vay (eg.,
hemalopoiess, visud system, gpoptoss, sgndling, genetics of complex diseases).
Students are required to take al 4 blocks and 12 thematic modules that they may choose
amongst the 20 or so proposed. Teaching takes place a the IGC, a the Indituto de
Biologia Molecular e Cdular (Universdade do Porto) and a severa other Universty
Ingtitutes in Lisbon, Coimbra and Porto, according to the respective course-leaders. A
Faculty of over 120 includes a mgority of foreign scientigs and is aso condderably
renewed every year (see ligings). A limited number of places are avalable for students
outsde the Programme for every thematic module. Students who successfully complete
the first year of graduate courses proceed to prepare and submit a 3 year research project
in a topic of their preference, to be conducted a an inditution of ther choice, under the
supervison of one or two scientists credited by the Programme. The resulting Thesis can
be presented at a Portuguese or aforeign University.

The graduate courses in the year 2000 were the last of PGDM’s. Already from the
summer, the new Gulbenkian PhD Programme in Biomedicine (PGDB, see beow),
Ssdected its own students who initiated activities in September. The PGDBM, however,
will continue to operate until the last of its 103 students completes her or his Thess.



Governing Bodies of the PGDBM

Board of Trustees

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

Dr. IddinaSdgueiro, for the FLAD

Prof. Jo&o Caraga, for the FCG

Scientific and Pedagogic Council

Prof. Anténio Xavier, Universidade Nova de Lisboa (Chairman)
Prof. Arsdlio Pato de Carvalho, Universidade de Coimbra

Prof. Jodo Lobo Antunes, Universidade de Lishoa

Prof. Francisco Carvaho Guerra, Universidade do Porto

Dr. Horéacio Menano, FCG

Direction
Prof. Anténio Coutinho, IGC (Director)
Prof. Alexandre Quintanilha, Universidade do Porto (Deputy-Director)
Prof. Jodo CunhaVaz, Universdade de Coimbra (Secretary)
Staff
Dr. Paulo Vieira (Coordinator)
Ms. Dolores Oliveira (Laboratory technician)
Ms. Manuela Cordeiro (Secretary)

Students of the Gulbenkian PhD Programme in Biology and Medicine for 1999/2000

Filipa Carreirade Avelar Barbosa

Ana Margarida Goncalves Campilho
Tiago Danid Bagto Linhares Carneiro
Nuno Miguel Magarico Amorim da Costa
Ricardo Manuel Benites Costa

Ana |sabd Dias Neto Domingos

Rosdlina Maria Regada Carvaho Fonseca
Andrea Cogta Veludo Gouveia

Mario Martins Rodrigues Gréos

Maria Jodo de Lemos Pinto Estrela Lefo
Susana Sa Couto Quelhas Lima

Mariana Ferreira de Carvalho Metello Npoles
Manud da SilvaRebdo

Sheila Dias dos Santos

Rui Pedro Domingos Tavares de Sousa
AndrealLagesLino Vaa
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Gulbenkian PhD programmein Biology and M edicine for 2000

Programme for 1999/2000 conducted at the IGC in 2000
BLOCK 3

6-7 January: Introduction to Embryology and Developmental Biology (Oeir as)
Heads: José Antonio Belo and Isabel PAmeirim (IGC, Portugd)

Feculty: Solvelg Thorgeindottir (FCUL, Portugd), Carllos Pancha (IHE-FML,
Portugd)

10-21 January: Immunology (Oeiras)
Head: Ant6nio Coutinho (IGC, Portugd)
Faculty: Paulo Vieira (IGC, Portugd), Joceyne Demengeot (IGC, Portugd)

24-28 January: Hematopoiesis (Oeiras)

Head: Francoise Dieterlen (CNRS, France)

Feculty: Ana Mafada Cumano (CNRS-Indtitut Pasteur, France), Thierry Jaffredo
(CNRS, France), Paul-Henri Romeo (INSER-CHU , France)

14 February-3 March : Developmental Biology Block (Oeiras)

Heads. Jos2 Anténio Beo and Isabe PAmeirim (IGC, Portugd)

Feculty: Kenneth Kemphues (Corndl Univ.,, USA), Rolando Rivera Pomar (Max-
Planck-Indtitute, Goettingen, Germany), Herbet Steinbeisser (Max-Planck-Inditute,
Tuebingen, Germany), Eric Agius (Centre de Biologie du Déveoppement, France),
Deek Stemple (NIMR, UK), Martin Catala (URA/CNRS, France), Paulo Viera
(IGC, Portugd), Luis Pudles (Universdad de Murcia, Spain), Michad Kess
(Max-Planck-Indtitute, Goettingen, Germany), Stefano Piccolo (Univerdta di Padova,
Italy), Bruce Lenhart (IGC, Portuga)

6-10 March : Evo-Devo (Oeiras)

Heads Elio Sucena (Univ. Mussum of Zoology, UK), Paricia Bedade (Univ. of
Leiden, The Netherlands) and Henrique Teotonio (Univ. Cdiforniaat Irvine, USA)

Faculty: Paul Brakefidd (Univ. of Leden, The Netherlands), David Sern (Univ.
Museum of Zoology, UK), Miodrag Grbic (Univ. Western Ontario, Canada),
Anthony Long (Univ. of Cdifornia a Irvine, USA) and Margarida Matos (FCUL,
Portugd)

BLOCK 4

13-24 March : Evolution (Oeiras)

Head: Mé&io Ramirez (ITQB-UNL, Portugd)

Feculty: Gunther Thessen (Max-Planck-Inditute, Koen, Germany), James
Mclnerney (Natural History Museum, UK), Claudio Gomes (ITQB-UNL, Portugd),
Francisco Dioniso (Univ. René Descartes-Paris V, France) and Isabel Gordo (Univ.
of Edinburgh, UK)
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OPTIONAL MODULES

3-7 April : Introduction to the use of computers in molecular biological research
- An introduction to bioinformatics (Oeir as)

Head: Pedro Fernandes (IGC, Portugd)

Faculty: David P. Judge (Univ. of Cambridge, UK) and Jack Leunissen (Univ. of
Nijmegen, The Netherlands)

17-21 April : Apoptosis- causes and mechanisms of cell death (Oeiras)

Head: Luis Miguel Martins (ICRF, UK)

Faculty: William C. Eanshaw (Univ. Edinburgh, UK), Michad Hengartner (Cold
Spring Harbour Lab., USA), Scott H. Kaufmann (Mayo Medicad School, USA) and
Stuart Milgtein (Cold Spring Harbor Lab, USA)

24 April-5 May: From cdls to perception — an overview of nervous system
structure, function and development at multiple levels (Oeir as)

Heads Migud Cagdo-Branco (Max-Planck-Inditute, Germany), Guilherme Neves
(MRC-Univ. Cambridge, UK) and Migud Vaz Afonso (Max- Planck-Inditute of
Neurobiology, Munich, Germany).

Feculty: Tobias Bonhoeffer (Max-Planck-Ingtitute of Neurobiology, Munich,
Germany), YvesAlan Bade (Max-Planck-Inditute of Neurobiology, Munich,
Germany), Jeff W. Lichman (Washington Universty School of Medicine, St. Louis,
USA), Slvia Arber (Columbia Univ., Columbia, USA), Raner Goebd (Univ. of
Maadtricht, The Netherlands), David Fitzpatrick (Duke Univ. Medica Center, North
Caroling, USA), Marty Usrey (Harvard Medicd School, USA), Clay Reld (Harvard
Univ., USA), Simon Laughlin (Univ. of Cambridge, UK) and Mandegp Sagoo (MRC-
LMB de Cambridge, UK)

8-19 May: Neurabiology of learning and memory (Oeiras)

Head: Marta Moita (Center for Neura Science, New York Univ., N.Y., USA)

Feculty: Yadin Duda (Wezman Inditute, Israd ), Timothy Bliss (NIMR, Mill Hill,
UK), Erich Jarvis (Duke Univ., USA), Thomas J Carew (Univ. of Cdifornia, Irvine,
USA), Michad S Fansdow (Univ. of Cdifornia, Los Angdes, USA) and Alcino
Siva (Univ. of Cdifornia Los Angdles, USA)

22-26 May: Mathematical modeling in biology (Oeir as)

Head: Rui Alves (Medica School Michigan University, USA)

Faculty: Michad Savageau (Univ. of Michigan, USA), Eberhard Voit (Medicd Univ.
of South Caroling, USA), Albert Sorribas (Univ. de Lleyda, Spain), Antdnio Ferreira
(Univ. de Lisboa, Portugd), Armindo Savador (Univ. Of Michigan, USA)
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29 May-2 June: Immunity and parasitism (Oeras)

Head: Sylviane Pied (INSERM Paris, France; IGC, Portugd)

Faculty: Genevieve Milon (Inditut Pasteur Paris, France), PierreAndré Cazenave
(Indtitut Pasteur Paris, France), Serge Morand (CNRS Perpignan, France), Virgilio do
Ros&io (Ingt. Higiene Medicina Tropica, Portugd), Paola Minoprio (Inditut Pasteur
Paris, France), Laurent Rénia (INSERM Paris, France), Jacques Louis (WHO, Univ.
of Lausane, Switzerland), Derek Wakdin (Univ. of Nottingham, UK), Ledie
Harison (Univ. of Edinburgh, UK) and Murray Sdkirk (Imperia College of Science,
Technology and Medicine, London, UK)

12-16 June: Viral pathogenese (Oeiras)

Head: Pedro Smas (IGC, Portugal)

Faculty: Antonio Alcami (Univ. Cambridge, UK), Covadonga Alonso (INIA, Spain),
Helena Browne (Univ. Cambridge, UK), Nick Davis-Poynter (Anima Hedth Trud,
UK), Paul Digard (Univ. Cambridge, UK), Linda Dixon (Inditute for Anima Hedth,
UK), Stacey Efgathiou (Univ. Cambridge, UK), Martha Holley (Univ. Cambridge,
UK), John Mccauley (Indtitute for Anima Hedth), Mike Parkhouse (IGC, Portugd),
Margarida Saraiva (Univ. Cambridge, UK), Kenneth Smith (Univ. Cambridge, UK)

26-30 June: Mutation (Oeiras)

Head: Matthias Wab (Univ. of Cdifornia, San Francisco, USA)

Faculty: Graham Wadker (MIT, USA), Bruce Ames (Univ. of Cdifornia, Berkeley,
USA), Hein te Ride (Univ. of Amsterdam, The Netherlands).

Annual Mestingin Curia (17-23 September 2000)

As in the past years, the Annuad PGDBM Meseting of Curia took place from 17 to 23
September, thereby completing the seventh working year of the Gulbenkian PhD
Programme in Biology and Medicine. The stientific sessons counted on the participation
of around 100 students, as wel as Portuguese University Professors who ae involved in
the teaching of the graduate courses or in the supervision of theses work.

The last day of the Meeting was dedicated to the didribution of diplomas to students who
completed their “graduare courses year” in 2000 with merit, and to pay homage to Prof.
Charles Steinberg, Patron of the 7" Class of the PGDBM, whose commendation was
made by Prof. Mathiass Wabl (Universty of Cdifornia, S. Francisco, USA). In this
sesson, the traditional plenary conference was given by Prof. Gunther Stent (University
of Cdifornia, Berkdey, USA) entitled “ Paradoxes of Free Will”.
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GULBENKIAN PHD PROGRAMME IN BIOMEDICINE

The PGDBM was launched in 1993 as an experimenta programme limited in time,
designed to educate 100 PhD’s. It had been podtively evauated a mid-term and was
agan submitted to continuity by an internationd evauation committee gppointed by its
Board of Trustees. The evauation committee was composed by Drs. Michad Ashburner
(Universty of Cambridge, UK), Matthiass Hentze (EMBL, Heddberg, Germany) and
Luis Sdicrup (Nationa Inditute of Hedlth; Bethesda, MA, USA).

After a 4-day long gSte-vigt, the committee produced a report (see Annex) that provided
the basis for the decison of the founding entities to launch another similar programme,
now on a regular operdting bass without time limits, adapted to the rapidly changing
redity of the portuguese scientific committee. The new programme is desgnated as
Programa Gulbenkian de Doutoramento em Biomedicina (PGDB) and the founding
protocol was sgned a the closng sesson of the 2000 Curia Retreat of the PGDBM
which thus provided the natura link between the two.

The Protocol of the new PGDB was sgned by the Presdent of the Fundagdo para a
Ciéncia e a Tecnologia, Prof. Luis Magdhées, the Director-Gerd do Ensino Superior,
Prof. Manud Brandéo Alves the Trustee of the Fundacd Luso-Americana para o
Desenvolvimento, Dr. Rui Chancerdlle de Manchete and the Trustee of the Fundacéo
Cdougte Gulbenkian, Dr. Emilio Rui Vilar.

The forma agreement dso counted on the presence of the Minister of Science and
Technology, Prof. Mariano Gago, of the Secretary of State for High Education, Dr. Jose
Dinis Reis the Boad of trusees of the Programmmes, members of the Scientific and
Pedagogic Council of the PGDBM and other University personalities.

Introduction and Description

The Programme provides one full year of graduate courses and laboratory rotations,
followed by three years of supervised research work, leading to a doctord thesis to be
submitted at a Portuguese or foreign Universty.

The graduate courses am a providing the students with the “common language’ of
modern biology, and a exposing them to some of the most active research areas and
respective leaders. The themes covered include protein chemidry and dructurd biology,
cdl and molecular biology, developmentd biology, genetics and evolution, and more
goecidised subjects such as neuroscience, immunology and human disease.  Current
ligings are available here.  The courses are based a the IGC and last for the firgt six
months (October - March) of the firs year. Then, students engage in 2 laboratory
rotations of approximatdy two and a haf months each. Each year, laboratories involved
ae sected by the Scientific Board and include laboratories in the centres associated
with PGDB (Indituto Gulbenkian de Ciéncia, Indituto de Tecnologia Quimica e
Biologica - Universdade Nova de Lisboa, Indituto de Biologia Molecular e Cdular -
Universdade de Porto, Indtituto de Histologia e Embriologia - Faculdade de Medicina de
Lisboa, Centro de Neurociéncias e Biologia Cdular - Universdade de Coimbra). The
first year begins and ends at the Annua meseting of the Programme in late September.
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Students who successfully complete the first year of graduate courses proceed to prepare
and submit a 3year research project in a topic of their preference, to be conducted a an
indtitution of their choice, under the supervison of scientists credited by the Programme.
The resulting thess can be presented at a Portuguese or a foreign Univerdity. In the case
of foreign nationdss, the research project must be conducted in Portugal.

The Programme provides students with a 4-year fellowship, travel alowances, as well as
with univergty and bench fees. All dudents report their year's work a the Annud
meeting of the Programme.

History and Background

The PGDB is a naurd progresson from an experimenta programme launched in 1993
cdled the Gulbenkian PhD Programme in Biology and Medicine (PGDBM). This was
an initigtive of the Indituto Gulbenkian de Ciéncia amed a training a limited number of
young scientigs in particularly relevant areas of modern biomedicd sciences. As PGDB,
this Programme was funded by the Caouste Gulbenkian Foundation (FCG), by the
Minigtries of Education and of Science and Technology, and by the Luso-American
Foundation for Development (FLAD). This was the firs PhD Programme in Portugd, but
others have now appeared with smilar formats. The Programme lasted for 7 years and
enrolled over 100 students and aumni.

The Indituto Gulbenkian de Ciéncia has a solid tradition of graduate and post-graduate
education in biomedica sciences, initiated in the 1960's under the leadership of Prof. N.
Van Uden who pioneered these activities in Portugad a the Estudos Avancados de Oeiras.
In addition to the PhD Programme, the Inditute organises regular scientific meetings of
various types on research subjects within its own area of interest (genetic bases of
devdopment and evolution of complex sysems), namey, genetics of complex traits,
neurosciences, immunology. devdopmentad biology: symposa with leaders in  the
respective fields, “post-doc” meetings and courses, workshops and seminar series.

Conditions of digibility and selection process

?? a 4-5 years undergraduate university educetion in any specific area, completed
within 3 years prior gpplication, a a foreign or Portuguese Universty; al aress of
higher educetion are accepted,

?? exclusve dedication to the Programme for the next 4 years,

?? avalability for mobility and permanency up to three years a ndiona and foreign
centres, foreign citizens, nonresdent in Portugd a the date of entry into the
Programme, must join laboratories at portuguese ingitutions;

?? candidates are sdected on the basis of information submitted in the application and
of apersond interview that is rictly necessary for admission.

Sixteen students are selected every year. The drategy of the Programme is to leave a very

large degree of persond freedom and span of choices to the individua sudents, while

providing them with a maximum of opportunities, with advice in their decisons, and with
support to follow-up their choices.
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Governing Bodies of the PGDB

Board of Trustees

Prof. Luis Magdhées, for the Minigtry of Sience and Technology
Prof. Carlos Portas, for the Ministry of Education

Dr. IddinaSdgueiro, for the FLAD

Prof. Jo&o Caraga, for the FCG

Board of Directors

Prof. Anténio Coutinho, IGC (Chairman)

Prof. Anténio Xavier, Universdade Nova de Lisboa

Prof. Arsdio Pato de Carvaho, 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)

Saff

~ 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
Cédlia da Conceicdo Duarte Cruz
Fernando Anténio da Costa Ferreira

Rui Pedro Capelo de Abreu Galvéo
Carlos Migud da Costa Afonso Lino Gaspar
Paula Raquel Moreirade Araljo Gomes
Ménica Rodrigues Fortunato Hil&rio
Isabel Cristina Colago Farias Jaco
Joana Alexandra Ferraz TeixelraLoureiro
Venessa Alexandra Zuzarte Luis

César Miguel Pereira Soares Mendes
Maya Losa Mendiratta

Vitor Manuel Bordona de Sousa Paixéo
Artur Filipe Dias de Castro Rodrigues
Teresa Patricia Gongalves dos Santos
Luis Migud Mendes Soares

Claudia Susanade Lima Vieira
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Gulbenkian PhD programme in Biomedicine for 2000

Programme for 2000/2001 conducted at the IGC in 2000

2 October: Introduction to courseand |GC - |
Sukalyan Chatterjee, IGC, Portugal

3 October: Introduction to Computers
Pedro Fernandes, IGC, Portugal

4 October: Introduction to courseand IGC - 11
Sukalyan Chatterjee, IGC, Portugal / Jorge Carneiro, IGC, Portugal
Anténio Coutinho, IGC, Portugal

5—7 October: Elementary Formal Genetics
Faculty: John Stewart, |GC, Portugal

9-14 October: Theoretical Biology

Head: Jorge Carneiro, | GC, Portugal

Feculty: S. Bobrovnik, IGC, Portugal, José Faro, IGC, Portugal, Gabrida Gomes,
University of Warwick, UK, Ru Dildo, IST, Portugal, Jonas Almeida, FCT-UNL,
Portugal, Denis Thieffry, Univ. de la Mediteranée, France

16-20 October: Introduction to Cell Biology
Faculty: Maria do Carmo Fonseca, IHEFM-UNL, Portugal

23-28 October: Transcription and control of Gene Expression
Faculty: Sukadyan Chatterjee, 1GC, Portugal, Eric Lam, Ludwig Inst. for Cancer
Research, UK

30 October — 3 November: Post —transcriptional events
Faculty: Mariado Carmo Fonseca IHEFM-UNL, Portugal

6-10 November: Protein Traffic
Heed: José Led, Imperial College, UK

13-17 November: Signal Transduction

Head: Marcus Thelen, Inst. for Research in Biomedicine, Switzerland

Faculty: Gioacchino Natoli, Inst. for Research in Biomedicine, Switzerland, Matthias
Peter, Inst. Suisse Recherche Experimentale sur le Cancer, Switzerland, Edgar da Cruz e
Slva, Aveiro, Portugal

20-24 November: Cytoskeleton and Molecular Motors

Head; Helena Soares, IGC, Portugal

Faculty: Vic Smdl, Institute Molec. Biol., Austria, Peter Jordan, Portugal, Jesis Avila,
CBM Spain, Lisete Fernandes, IGC, Portugal
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27 November—1 December: Cédll Cycle

Heads. Alvaro Tavares, IGC, Portugal / Claudio Sunkel IBMC, Portugal

Feaculty.: David Glover, Univ. Cambridge, UK, Magddena ZerickaGoetz Univ.
Cambridge, UK, Jon Pines, Wellcome/CRC Institute, UK, Rui Gomes, FCL, Portugal

4-8 December: Cell Death
Faculty: Yuri Lazebnik, CSHL, USA

11-22 December: Structure and Function of Proteins| & 11

Head: Antonio Xavier , ITQB-UNL, Portugal

Faculty. M2 Arménia Carrondo, I TQB-UNL, Portugal, Inés Cardoso Pereira, Migue
Teixera, ITQB-UNL, Portugal, LigiaSaraiva, Claudio Gomes, ITQB-UNL, Portugal,
RitaLemos, Carlos Frazéo, Margarida Archer, Francsico Enguita, Francisco Morais,
Bauke Dijkstra, Univ.Groningen, The Netherlands, Jeffrey Stock, Princeton
University,USA, AnaMargarida Damas, Claudio Soares, Antonio Baptista, , ITQB-UNL,
Portugal
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TEACHING PROGRAMME ON BIOINFORMATICS

The 1GC operates the EMBnet node in Portugd and develops a specific educationa
programme in Bioinformatics.

Bioinformatics Training Cour ses
Local organisation: Pedro Fernandes and |sabel Marques
Pace 1IGC

June

Introduction to Sequence Analysis

Faculty: David Judge, Universty of Cambridge, UK and Phil Cunningham, Kings
College, London, UK

October

Gene Identification and Protein Functional Analysis

Faculty: Genis Parra Farré, IMIM-UPF, Barcdona, Spain; Enrique Blanco Garcia, IMIM-
UPF, Barcelona, Spain and Alfonso Vaencia, CNB-UAM, Madrid, Spain

November

Molecular Evolution

Feculty: James Mclnerney, Nat. Univ.of Irdand, Maynooth, Irdand and T. Martin
Embley, Naturd History Museum, London, UK

Gene ldentification and Linkage Analysis

Faculty: Bernard North, Royad London Hospitd, London UK and Gilareh Koochaki,
Human Genome Mapping Project Resource Centre, Cambridge, UK

Human Genome Bioinformatics

Feculty: Martin Bishop, HGMP-RC, Cambridge, UK; Phil Cunningham, Kings College,
London, UK; Roderic Guigo, IMIM-UPF, Barcdona, Spain; Luciano Milanes, CNR,
Italy and Clare Sansom, University of Cambridge, UK

December

Sequence Analysis Techniques

Feculty: David Judge, Univerdty of Cambridge, UK and Phil Cunningham, Kings
College, London, UK
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SCIENCE AND SOCIETY

CIENCIA VIVA

“CiénciaViva' isaprogramme of the Ministry 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 to be in close contact
with the redity of scientific research work, through their participation in traning sessons
in public and private laboratories, research centres and entities for the promotion of
science.

Within the context of this programme the IGC participated with the following training
sessions and students:

Genética das Doencas Humanas

|GC Member: Astrid Moura Vicente

3-14 dly

Maria Jodo Soares

Escola Secundaria da Cidade Universitaria- Lisboa
Joana Martins

Escola Secundéria Luis de Freitas Branco - Pago d'/Arcos
17 a28 de Julho

Nuno Jacinto

Lara Lourenco

Escola Secundaria Camilo Castelo Branco - Carnaxide

Manutencéo dos Animais de L aboratorio do Biotério do 1GC
| GC Member: Bruce Lenhart

7-18 August

SOnia de Castro Girante

Escola Secundaria de Santo Antonio - Barreiro

Susana Monteiro

Escola Secundéria de Cascais

Estudo do Ciclo eda Divisdo Cedulares

| GC Member: Alvaro Tavares

28 August — 15 September

Sara |sabel Morais Slva

Escola Secundariade S. Jodo do Estoril

Rute Vanessa Alves Martins

Escola Secundaria da Cidade Universitaria - Lishoa
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Estudo do Desenvolvimento em Plantas

| GC Member: José Feijo

28 August — 15 September

Catarina Torredo Vale

Escola Secundéria de Cascais

Sofia Margarida Baptista Leite

Escola Secundaria Carolina Michadlis, Porto

Project “ Health in the XX1 Century: a vison from the European Y outh”
January — May 2000

The project “Hedth in the XXI Century: a vison from the European Youth” amed to
creste opportunities for German and Portuguese students (secondary educeation) to learn
about recent developments of Science and Technology in what concerns their capacity to
give answersto problemsin different Hedlth aress.

This project was caried out 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 vists, meetings and
interviews with IGC members and resulted in the cregtion of products with the students
views on the most recent scientific research and technologica developments related to
health issues.

|GC Member:

Jo&o Pedro Simas

Schoolsin the project:

Cascais Secondary School

Chrigian Gymnasum Hermannsburg (Germany)
Gymnsasum Bad Essen (Germany)

Virtudly dl-living organisms, when studied carefully, have vird parastes, and 0 these
gndlex of living entities exet dgnificant forces upon dl living forms, including
themsdves. The medicd, veterinary and plant consequences of vird infections have
dtered our history and have resulted in extraordinary efforts on the part of virologists to
study, understand, and eradicate these agents. In order to survive in nature a virus must be
able to spread quickly from host to host or survive outsde the host or survive indde the
host.

Three generd conditions must be fulfilled for a virus to perdst long-term in a host. The
virus must be able to infect host cels without being overtly cytolytic, there must be
mechanigms for maintaining the vird genome in the hogt cels and the virus has to avoid
detection and eimination by the host immune system.

Our research efforts concentrate in a group of viruses, herpesviruses, that once infecting a
host can evade the host defence response and persist for the lifetime of the hogt.

The virus we specificdly study, desgnated murine gammaherpesvirus 68, has targeted a
cdl of the immune system, that produces antibodies to combat microbid infections, to
livein.
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|GC Member:

Adtrid Moura Vicerte

School in the project:

Baixa da Banheira Secondary School

Certain chronic diseases, such as cydic fibross, Duchenneés muscular  dystrophy,
diabetes or schizophrenia, are inherited within families. This means tha there are one or
more modified — mutated - genes, which are transmitted and are respongble for the
disease. The gene mutations lead to sructurd and/or functional changes in the encoded
proteins, which in turn are responsble for the physologicad disturbances expressed as
disease symptoms.

Genes and mutations leading to some diseases have been found. As an example, cydtic
fibross is caused by mutations in the CFTR gene, which encodes a cdl membrane
protein involved in ion trangport. The defective protein produced by the gene mutations
leads to deficient ion trangport across epithelid cdls in arways, pancreas and gut, and
consequently to chronic  pulmonary, pancregtic and gadtrointestind  diseese.  The
identification of the CFTR gene and mutations nowadays dlows the genetic testing of
individuds at risks, and will eventudly lead to gene therapy effective for the disease.

The identification of genes for multifactoria disorders such as diabetes and schizophrenia
will require more sophidicated genetic drategies. There are multiple genes involved in
these complex disorders, which individudly may increese susceptibility, but are likdy
not necessry or sufficient to cause the disease. As an example, some genes involved in
diabetes have been identified and mapped to specific genome regions (the MHC complex
genes and the insulin gene). However, these genes are responsible for only a fraction of
the heritability of didbetes, and their biologicd mechaniams for influencing susceptibility
have not been properly yunderstood. Other susceptibility genes with minor impact for the
dissase mugst be found to dlow for a precise underdanding of its pathophysiology.
Smilar pictures ae dravn for other complex disorders like Systemic Lupus
Erythematosus, or schizophrenia or autism. The more complex the phenotype, the harder
it will be to disentangle the individua contribution of genes for the disease. This type of
gendlic research will cetanly benefit gregtly from the human genome sequencing
programe, likely to be completed within the next two years.

|GC Member:

Jocelyne Demengeot
Schoolsin the project:
Amadora Secondary School
Gymnsasum Bad Essen

From neurons in the brain to muscle fibers, dl the body’'s cdls are gendticdly identicd,
with two exceptions: spermatozoids and ovules that together form a new embryo, and the
lymphocytes, the cdlular protagonisis of the immune system.

Poisoning, sabbing, confinement, or smply swdlowing and digeting- the body has
many different ways of ridding itsdf of undedrable guess or unruly resdents. The
problem congds in knowing who is who, and leaving the law-agbiding inhabitants in
peace. The bacteria, viruses, and tumors (among many others) that can cause serious,
even letha, damage reproduce a a much higher speed than us, a bacterid cdl can
duplicate in 20 minutes, a human being (or two) can reproduce only after amost 20
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years, and even then only once a year. The immune system tracks and reacts to this in a
fascinating and dangerous way: it creates its own diversty, without waiting for the rest of
the body to do so, by shuffling the genes tha it uses to recognize pathogens. To
understand how these randomly generated genes acquire meaning, how the system
decides if each one of them will recognize a part of a pathogen, or a part of the body, or
neither, is one of the man chdlenges of modern immunology. Immunologists look for
gpecific genes and cdls that influence this decison-making process, and the process of
making new lymphocytes (including how genes are actudly shuffled). Powerful tools in
this search are our ability to generate mice with or without certain genes, and to identify
and separae different cel types In these anima systems we can induce lymphocytes to
make the wrong decidons, leading to sdf-destructive processes, mimicking human
conditions which we try to comprehend, like multiple scleross or diabetes. In this way
we hope to be adle to manipulate the immune sysem to ether boost it when it is
inefficient (as in Mdaria or AIDS) or to tune it down when it is harmful (as in auto-
immunity or immunity to organ transplants).

IGC Member:

Issbel PAmerim

School in the project:

Pinha Novo secondary school

In Human beings, Mice, Chickens, Flies or any other organism, the time for the formation
of the respective embryos is constant and carefully regulated. Each step of the embryonic
development only produces the wanted effect if it takes place in the adequate place and
the adequate moment. Somites are embryonic dructures in pairs, repetitive sructures
which originate the segmented structures of the vertebrae (vertebrae, intervertebral disks
and ribs) and dl the skeletic mudes of the body. With a well controlled pace, every hour
and a hdf, a pair of somites gppears in the chicken embryo (every two hours and a hdf in
the human embryo). The time control mechanism of this periodic and symmetric
phenomenon which leaeds to the formaion of the somites was completely unknown until
the discovery of a gene that through its cycdlic expresson, with hour and a hdf cycles
reveds the exigence of an embryonic clock which commands the pace of some events
during the formation of the chicken’s embryo.

Within the context of this project the following debates and conferences took place:
Debates:

30 May

Jodo Pedro Simas

Health Sciences - from research to its application: difficulties and obstacles
Pavillion of Knowledge Ciéncia Viva— Parque da Nagbes, Lisbon, Portugal

5 October

Jo&o Pedro Simas

Future Challenges for the Health Sciences: Sorting Fact from Fiction
Pavillion of Portugd in Hannover, Germany
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Conferences:

28 October
Jodo Pedro Simas

Herpes
Pavillion of Knowledge Ciéncia Viva— Parque da NagOes, Lisbon, Portugal

11 November

Adtrid Moura Vicente

Diseases of Behaviour

Pavillion of Knowledge Ciéncia Viva— Parque da Nagdes, Lisbon, Portuga

SCHOOL VIS TSAT THE IGC

Secondary Schools

Within the IGC's objectives of promoting “scientific culture’ and scientifc research,
regular vidts of sudents from various types of schools are organised. In 2000, the
following have been a the IGC:

Escola Secundéria da Bdla Vista— Setdba (25 students)

Escola Secundéria Fernando L opes Graca— Parede (18 students)
Escola Secundéria Fernando Lopes Graga— Parede (24 students)
Escola Secundéria Fernando Lopes Graga— Parede (24 students)
Escola Secundéria de Carcavelos - Carcavelos (20 students)
Escola SecundariaMigud Torga— Queluz (54 students)

Escola Secundéria Sebastido da Gama— Settba (55 students)
Escola Secundaria N@ S da Encarnacdo — Benedita (52 students)
Escola Secundaria Alves Martins — Viseu (50 students)

Escola Secundéaria de Santa Maria— Sintra (20 students)

Escola Secundéria de Santa Maria— Sintra (21 students)

Colégio Marigta de Carcavelos — Carcavelos (21 students)
Escola Secundéria de Carcavel os — Carcavel os (20 students)
Escola Secundéria de Miraflores — Miraflores (45 students)

(total: 450 students)
Other Schools

ISCSP - Indituto Superior de Ciéncias Socias e Politicas, Lisbon - (20 students of
Antropobiololgy)
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THESES
The following Theses were prepared in part a the IGC and were presented in 2000:
PhD Theses:
Francisco Campos Pereira Dioniso "Horizonta gene trander in  enterobecteria
homologous recombination and dynamics of conjugative plasmids’, Universty of Paris

V1I-Denis Diderot, France, December 2000.

Brigitte de Lima "Contribuicdo para a caracterizacdo molecular de proteinas tipo Mobl
em Drosophila melanogaster”, Universidade de Lisboa, Lisbon, Portugdl, July 2000.

Mariana Faria "Novos mutantes mitéticos em Drosophila meanogester”, Universdade
de Lisboa, Lisbon, Portugal, July 2000.

BsC Theses:

Ana Crigtina Borges “Estudo de genes da familia cerberus-like na padronizacdo do
cérebro de ratinho Mus musculus’, Faculdade de Ciéncias da Universdade de Lisboa,
Lisbon, Portugd, July 2000.

Rui Soares “Toleréncia a dotransplantacéo pelainducdo da expressio deIL-4 e lL-10

em ratinhos transgénicos’, Faculdade de Ciéncias da Universidade de Lishoa, Lisbon,
Portugal, December 2000.
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PARTICIPATION IN ACADEMIC COMMITTEES

Jose A. Belo
Member of the Jury of the M.Sc. Thess Ana Rolo, Universdade Lusdfona de
Humanidades e Tecnologias, Lisbon, Portugd

Sukalyan Chatterjee
Member of the Jury of the Ph.D. Thess Nandita Das, Jadavpur Universty, Cacutta,
India

Antonio Coutinho

Member of the Juy of the Ph.D. Thess, Jorge Pedrosa, Universidade do Porto, Porto,
Portuga

Member of the Jury for the Concurso para Prof. Associado Area Biologia Cdular e
Biotecnologia Vegetais, FCUL, Lisbon, Portugd

Member of the Jury of the Ph.D. Thess, Rui Alves, FCUL, Lisbon, Portuga

Member of the Jury of the Ph.D. Thess, Ana Sousa, Faculdade de Medicina de Lisboa,
Lisbon, Portuga

Jocelyne Demengeot
Member of the Jury of the Ph.D. Thess, Bernardo Rodrigues Peixoto, Universdade do
Porto, Porto, Portugal

José A. Feijé

Member of the Jury of the Ph.D. Theds, Teresa Vadiviesso, Estacdo Floresta Naciond,
Ingtituto Naciona de Investigacdo Agréria, Lisbon, Portugd

Member of the Jury of the Ph.D. Theds, Cldlia Neves, Indituto Superior de Agronomia,
Universdade Técnicade Lishboa, Lisbon, Portugal

Jodo Pedro Smas

Member of the Jury of the Ph.D. Thesis, Manudla Forido, Universdade do Porto, Porto,
Portugal

Member of the Jury of the Ph.D. Thess, Ana Figueiredo, Universdade do Porto, Porto,
Portugal

Member of the Jury of the Ph.D. Theds Alexandra Teixeira, Universdade do Porto,
Porto, Portuga

Alvaro Tavares

Member of the Jury of the Ph.D. Thesis, Isabd Salazar, FCUL, Lisbon, Portuga

Member of the Jury of the M.Sc Thess, Sandra Martins. Universdade Lusofona de
Humanidades e Tecnologias, Lisbon, Portugal
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SYMPOSIA, CONFERENCES AND MEETING ORGANISED BY THE IGC

February

Conferences of the |GC Scientific Advisory Board
27-29 February 2000

Lipid rafts in membrane traffic and signalling.
Ka Smons (EMBL/Max-Planck Dresden, Germany)
Ingtituto Gulbenkian de Ciéncia, Odras

Chlamidia pneumoniae immune protection with paradoxical components
Hans Wigzd| (Karolinska Indtitute, Sweden)
Ingtituto Gulbenkian de Ciéncia, Odras

Perspectives for young researchers
Sydney Brenner (Molecular Sciences Indtitute, Berkeley, USA)
Fundacdo Cdouste Gulbenkian, Lisbon

March

Workshop “Autism Diagnostic I nterview — Revised”
Ingtituto Gulbenkian de Ciéncia, 27-30 March 2000

Organisers. Adrid Moura Vicente (IGC, Portugal) and Guiomar Oliveira (Hospital
Pediatrico de Coimbra, Portugal)

A workshop entitled “Autism Diagnogtic Interview - Revised” (ADI-R) took place at the
Indtituto Gulbenkian de Ciéncia (IGC). This workshop was the firs to be carried out
within the research project Genetic Epidemiology of Autism, established a the IGC in
collaboration with  the Hospita Pedidrico de Coimbra and the Hospitd do Divino
Espirito  Santo, the main hospitd in the Azores. The paticipants were 12 hedth
professonds involved in the diagnods evaduation and education of autisic children,
including medicad doctors, psychologists, specid education teachers and speech
thergpigts from various hospitdsin Portugd.

The god of this workshop was to prepare these hedth professonds in the use of a
dructured diagnogtic interview specific for autism  spectrum  disorders (ASD). This
indrument dlows a uniform diagnoss of ASD, which is fundamenta for research
purposes. The ADI-R will be used in the assessment and diagnosis of ASD children in the
above referred epidemiologicd and genetic study, and will dlow the direct comparison of
results with international research groups on the gendics of autism. The ADI-R
workshop was taught by Professor C. Lord from the University of Chicago, a leading
researcher in autism and a co-author of thisinterview.

The initistive was completed with a one-day seminar entitled “Outro dia com o autismo
infantil”, where communications were presented by Professor Lord and by severd
members of the clinicd and research team from the IGC and Hospital Pedidrico de
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Coimbra. This seminar took place on March 30", 2000, at the Grande Hotel das Termas
do Luso, and was open to the generd public. The high rate of atendance was an
indiction of the interest of clinicians, psychologists, educators and parents on new
research developments for autism.

April

TheFirst Gulbenkian Antibody Workshop Symposium
Convento da Arrabida, 8-12 April, 2000.

The cregtion of modernism in Immunology owes a lot to the series of "Antibody
Workshops', which were implanted in the discipline of the principles and approaches of
the birth of molecular biology a the time. With a very limited participation, the
"workshops' marked an age not only by their impact but dso by the style of open
discussion, the importance of the topics approached, the quality of the participants, the
intellectud rigour.

Professor Melvin Cohn, of the Sak Inditute for Biologicd Studies, USA, respongble for
the initigtive and organisation of these higtoric conferences proposed to initiate a new
Antibody Workshop seriesin Portugd.

The firs of the series took place from 8 to 12 April a the Convento de Arrabida,
organised by the IGC and the Science Department of the FCG, with the support of the
Foundation for Science and Technology, the Associacdo dos Doentes com Lupus e da
Fundacdo Oriente, on the generation of diverdty in the immune system, which involved
the participation of 16 specidigts of greet internationa repute.

Organiser: Mdvin Cohn (Salk Institute, USA/IGC, Portugal)

Paticipants Mevin Cohn, The Salk Institute, San Diego, USA; Antonio Coutinho,
Instituto Gulbenkian de Ciéncia, Oeiras, Portugal, Martin Flgnik, Dept Microbiol &
Immunol, Baltimore, USA, Stephen M. Hedrick, U Cal-San Diego, La Jolla, USA, H.
Hengartner, UniversitatsSpital Zdrich, Zurich, Switzerland, Katherine L. Knight, Loyola
University, Maywood, USA, Phillippe Kourilsky, Institut Pasteur/INSERM U 277, Paris,
France, ,Don Mason, Medical Research Council, University of Oxford, Oxford, UK, Ed
Pdmer, Basal Institute For Immunology, Basel, Switzerland, Peter Parham, Stanford
University, Sanford, USA, Martin Weigert, Princeton University, Princeton, USA, J.C.
Well , INSERM U373, Institut Necker-Université Paris 5, Paris, France, lan A. Wilson,
Sripps ResIngt, La Jolla, USA, Hans G. Zachau, Univ Munich, Munich, Germany.
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July

11 Gulbenkian Seminar on Science and Consciousness
Fundacéo Calouste Gulbenkian, Lisbon, 5 July

Series of public Conferences organized jointly with the Servico de Ciéncia of the
Fundacéo Calouste Gulbenkian:

Anténio Coutinho

Ingtituto Gulbenkian de Ciéncia, Portuga

Opening remarks

Jean-Pierre Changeux

Collége de France/ Ingtitut Pasteur, Paris, France

Development of the Brain, Selection vs Instruction

Miguel Castelo-Branco

F. Psychologie, Neurocognitie, University of Maastricht, Maastricht, The Netherlands
From Neural Representations to Conscious Perception

Francisco J. Vardla

LENA ( Neurosciences Cognitives et Imagerie Cérébrale, Paris, France)

Can Mind be a Causal Agent

Jaak Panksepp

Dept. of Philosophy and Cognitive Science, Bowling Green State University, Ohio, USA
How the Brain creates Emotional Feelings

Michel LeMoal

Psychol ogie des Comportements Adaptatifs, University of Bordeaux, Bordeaux, France
Drug Dependence: the Quintessential Biobehavioural Disorder

[l Gulbenkian Symposium on Cognitive Neuroscience: Consciousness
Convento da Arrabida, 6-8 July

Every year snce 1998 the IGC, together with the Servico de Ciéncia of the Fundacdo
Cdougse Gulbenkian and the Fundacdo Oriente, organizes a regular Symposium series
amed a convening some of the world gspecidists in vaious aspects of Cognitive
Neurosciences/Consciousness. Retreated for a few days into a pleasant and quiet sting,
the group informally discusses current problems, approaches and progresses, recent
developments and difficulties, eventudly drawing a chat of essentid steps to accomplish
in the fid.

Organisers: Jean-Pierre Changeux (Collége de France/ Ingtitut Pasteur, Paris, France)
and Francisco Varedla (LENA-Neurosciences Cognitives et Imagerie Cérébrale, Paris,
France).

Participants. Jodo Caraga, Servico de Ciéncia, FCG, Lisbon, Portugal, Migud Cagtdo-
Branco, University of Maastricht, The Netherlands, Jean-Pierre Changeux, Collége de
France/ Institut Pasteur, Paris, France; Gagtano di Chiara, Dept. Tossicologia, U.
Cagliari, Italy; Anténio Coutinho, Instituto Gulbenkian de Ciéncia, Oeiras, Portugal,
Shaun Gdlaghar, Canisius College, New York, USA; Thomas Gidger, Institut Pasteur,
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Paris, France; Marc Jeannerod, INSERM U.94, Vision et Motricité, Bron, France;
Miche Le Mod, University of Bordeaux, Bordeaux, France; Jaak Panksepp, Bowling
Green Sate University, Ohio, USA; Alvaro Pacud-Leone, Beth Israel Hospital, Boston,
USA; Edmund Ralls, University of Oxford, UK; Yves Rostti, INSERM U.94, Espace et
Action, Bron, France;, Jacques Vauclar, University of Provence, Provence, France;
Francisco Varela, LENA-Neur osciences Cognitives et Imagerie Cérébrale, Paris, France.

September
Annual Retreat of the Immunology Groupsat the | GC

The first annua reteat of the Immunology groups at the IGC was held from the 15" to the
17" of September in Obidos. This retrest was organized by IGC immunologists, as a
weekend-long brain sorming on the state of Immunology and the pogtion of the inditute
in the fidd. A month in advance, questions of interes were collected from al sudents
and group leaders, from which the following sessions were organised.

Lymphocytes commitment and fate determination. Homeostasis of the immune system;
Estabishment and selection of antigen receptor repertoires,

(Autoimmune) disease: approaches for diagnostic and therapy;

Cytokines and immune responses,

Autoimmunity and Tolerance to saf components.

For each sesson, a senior scientist presented a summary of the date of the art, giving
emphass on open quesions. Discussons followed, illustrated by dudents short
presentations of ongoing sudies a the IGC. The ovedl format was informd and
friendly. Twenty seven people attended the event, 21 IGC members and 5 visting
scientists who provided numerous and pertinent externd comments. This firg IGC retrest
was a success both on the drengthening of interactions and for the establishment of a
common language. More importantly, it reinforced the intdlectud and experimenta links
between the different groups.

Organisers. IGC Immunologists

Paticipants from the IGC: Thiago Carvaho; John Stewart; Antonio Coutinho; J Pedro
Pereira; Jose Faro; Sergey Bobrovnyk; Deborah Braun; Adtrid Vincente; Kaet Leon;
Dinis Cdado; Matthias Haury; Joao Sousa; Jorge Carneiro; Iris Caramaho; Shohel Hori;
Jocdlyne Demengeot; Magda Carlos, Nadia Duate, Manud Rebeo; Tatiana
Vassslevkaa Gil Cadgiro; ClaudiaVaz.

Vidtor Scientigts at the IGC: Nelson Vaz, Universidade federal de Minas Gerais, Brasil;
Congantin Fesd, Weisman Ingtitute, Israel; Werner Haas, Linden Technologies, USA;
Ludo Pagie, Santa Fe Institute, New Mexico, USA; Can Kesmir Utrecht University, The
Netherlands.
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October

Il Gulbenkian Autumn Meeting: Cdlular Differentiation
|GC, Odras, 15-17 October 2000

In a determined drategy for modernity and internationdisation, atention is being given
to emeging fidds in biology and to identifying young and cregtive scientists. To make
this possble, and in order to promote interactions with the Portuguese scientific
community, the Inditute organises scientific workshops open to dl. This year 16 young
scientitss  from Europe and the USA interacted and gave lectures on Cdlular
Differentiation to an audience composed of dudents and scientists from the 1IGC and
other inditutes and univergties in Lisbon (Indituto Ricardo Jorge, Indtituto de Citologia e
Embriologia da Universdade de Medicina, Faculdade de Agronomia), Oporto and Evora.

The meeting was sponsored by the Gulbenkian Foundation and the FCT.

Organiser: Vasco Barreto (IGC, Portugal/Institut Pasteur, Paris, France)

Paticipants. Philip Benfey, NY University, NY, USA; Andrea Brand, Wellcome/CRC
Institute, Cambridge, UK; Francesco Colucci, Institut Pasteur, Paris, France; Marie
Délatre, Institut Jacques Monod, Paris, France; Paul Fairchild, University of Oxford, Sr
William Dunn School of Pathology, UK ; Bob Goldgtein; University of North Carolina,
Chapel Hill, USA; Adriano Henrique, ITQB, Oeiras, Portugal ;Stephan Jungbluth, King's
College, London, UK ; Barbara Kee, University of California at San Diego, La Jolla, CA,
USA ; Rueyling Lin, Southwestern Medical Center, Dallas, USA. ; Perpetua do O,
University of Umea, Umea, Sweden; Isdbd Pdmarim, 1GC, Oeiras, Portugal ; Fernado
Roch, University Museum of Zoology, Cambridge, UK ; Shahragim Tgbakahsh, Institut
Pasteur, Paris, France ; Elly Tanaka, Max Planck Institute of Molecular Cell Biology
and Genetics, Dresden, Germany ; Aaron Zorn, Wellcome/CRC Institute of Cancer and
Developmental Biology, Cambridge, UK

November

Il Gulbenkian Symposium on Dominant Tolerance
Convento da Arrébida, 1-5 November

For several years, a smal number of research groups have been cdling the attention to
immunologica phenomena in which tolerance can be tranderred by T cdls from tolerant
donors. This form of tolerance is thus dedgnaed by “dominant”, and it obvioudy
petans to the whole animd, rather than individud lymphocytes. The experimenta
sysems showing this behaviour are quite heterogeneous, ranging from protection of
autoimmune diseases that spontaneoudy develop in monoclond TCR transgenic mice, to
induction of tolerance to dlogenic skin grafts by thymic epithdium in embryos or by
anti-CD4 antibodies in the adult, to prevention of inflammatory disease caused by
lymphopenic dates. The biomedicd importance of this topic derives from its potentid
vaue in draegies for intervention in a number of increesngly frequent autoimmune
diseases and in cancer immunothergpy. The novety of this area cdled for a second
meding gaheing essentidly dl goecidids, aming a drawing the limits of current
theory, approaches and results. The IGC organised the second Symposum in this series
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which was supported by the Associacdo Portuguesa de Doentes com Lupus and the
Fundagéo Oriente.

Organiser: Antonio Coutinho (IGC, Portugal)

Paticipants. Rita Andreia, Associagdo de Lupus, Portugal; Bernd Arnold, Institut fur
Immunologie und Genetik, Germany; Jorge Carneiro, 1GC, Portugal; Irun Cohen,
Weizmann Institute of Science, Israel; Jocdyne Demengeot , IGC, Portugal; Jean Charles
Guéry, INSERM U28, Hopital Purpan, France; Werner Haas, Linden Technologies,
USA; Matthias Haury, 1GC, Portugal; Gerard Hoyne, University of Edinburgh Medical
School, UK; Shohel Hori, IGC, Portugal; Frederik Ivars, Lund University, Sweden; Juan
Lafalle, NYU Medical Center,Skirball Institute, USA; Don Mason, University of Oxford,
UK; Shimon Sakaguchi, Kyoto University, Japan; Eli Sercarz, La Jolla Institute for
Allergy and Immunology, USA; Heman Wadmann, Sr William Dunn School of
Pathology, UK.

Students: Oliver Annaker, Institut Pasteur, France; Ricardo Araujo, Institut Pasteur,
France; Iris Caramdho, 1GC, Portugal; Thiago Carvdho, IGC, Portugal; Luis Graga, Sr
William Dunn School of Pathology, UK ; Francisco Quintana, Weizmann Institute of
Science, Israel ; Manud Rebdo, IGC, Portugal ; Jodo Sousa, IGC, Portugal ; Leigh
Stephens, University of Oxford, UK.

December

11l UNESCO/Gulbenkian/UFRJ Research Course
Thebiology of embryonic and adult stem cells
Rio de Janeiro, 11-15 December

The Gulbenkian Professorship a the Department of Anatomy of the Federd Universty of
Rio de Janeiro (UFRJ), continued to operate in close collaboration with the UNESCO
chair and with various Brazilian Universties and research laboratoires in Latin America
In its 39 year of activity, a lecture course was organised on “Stem cdls’ with the
attendance of over 120 students.

Organisers. Vivado Moura-Neto (UFRJ, Brazl) and Nicole le Douarin (Academie des
Sciences de I’ Institut de France, France)

Participants. Nicole le Douarin, Academie des Sciences de I'Ingtitut de France, France;
Charles Babinet, Institut Pasteur, Paris, France; Jean David, CNRS, France; Elisabeth
Dupin, Institut d Embryologie Cellulaire et Moléculaire du CNRS, France; Fernando G.
de Mdlo, UFRJ, Brazl; Clive Svenden, Univ. Cambridge, UK; Arturo Alvarez Buylla,
The Rockfeller University, New York, USA; Jonas Frisen, Karolinska Institute, Swveden;
Fona Watt, Imperial Cancer Research Fund, London, UK; Roberto Lent, UFRJ, Brazl;
Francoise Digterlen, Institut d Embryologie Cellulaire et Moléculaire du CNRS, France;
Irving Weissman, Stanford University School of Medicine, USA; Laurie Milner, The Fred
Hutchinson Cancer Research Center, Seattle, USA; Radovan Borojevic, UFRJ, Brazl,
Paolo Bianco, La Sapienza University, Rome, Italy; Jose Mingudl, University d Chile,
Santiago, Chile; Antonio Coutinho, IGC, Portugal and Vivado MouraNeto, UFRJ,
Braal.
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[l UNESCO/Gulbenkian/lUFM G Symposium
Conservation Biology
Belo Horizonte, 13-14 Dezembro

The Gulbenkian Professorship a the Indituto de Ciéncias Biologicas of the Federa
Univergty of Minas Geras (UFMG) in Beo Horizonte, Brazil, co-organized this last
year a Symposum of Conservation Biology, atended by some 60 studentsfrom various
Brazilian Univergties.

Organisars. Gerddo W. Fernandes (UFMG, Brazll) and Thiago Cavdho (1GC,
Portugal)

Paticipants Otto Gottlieb, Fiocruz, Rio de Janeiro, Brazl, James Sanderson,
Conservation International, Washington DC, USA; Gustavo Fonseca, Conservation
International, Washington DC, USA; Geraldo W. Fernandes, UFMG, Belo Horizonte
Brazl and Braulio Sousa Dias, Ministério do Meio Ambiente, Brasilia, Brazl.
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PARTICIPATION OF IGC PERSONNEL IN CONFERENCES, SEMINARS AND
SCIENTIFIC MEETINGS

January

Coutinho A.
Conclusion.
Cours d' Immunologie Approfondie, Ingtitut Pasteur, Paris, France

Pdmerim .
Mechanisms of embryonic devel opment.
Escola Secundéria D. Jodo de Castro, Lisbon, Portuga

February

Coutinho A.
Natural immunological tolerance.
Course on Sdected Problemsin Immunology 2000, Stockholm University, Sweden

Coutinho A.

Vacinagao: do empirismo ao cientifismo.

| Congress “A Vacinacdo e a Salde em Portugd: Novas Vacinas — Novo Plano Nacional
de Vacinagdo” Fundagéo Calouste Gulbenkian, Lisbon, Portuga

Coutinho A.
O que sabemos e 0 que falta saber sobre a génese da diabetes auto-imune.
IV Congresso Portugués de Diabetes, Funchal, Portugdl

Cox G., Dibbayawan T., Harper J.,, Marc J. and Feijo JA.
Multiphoton Microscopy Of Cell Division In Plant Cells.
Audtraian Conference on Electron Microscopy, Canberra, Audrdia

Parkhouse R.M.E.
Protection and diagnosis of cysticercosis.
Faculdade de Medicina Veterinaria, UTL, Lisbon, Portuga

March
Coutinho A.
A Lifein Science.

2nd Workshop “Educacdo pela Ciéncid’, Faculdade de Medicina Universdade de Lisboa,
Lisbon, Portugd
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Coutinho A.

Tolerance and autoimunity.

Excdlence in Immunology Lecture Series, The Univerdty of Texas Southwestern
Medica Center a Dallas, Dallas, USA

Fernandes P. and Marques|.

Bioinformatica e biotecnologia.

Encontro Naciond de Biotecnologia, Nucleo de Engenharia Biotecnoldgica, Algarve,
Portugal

Fernandes P.

Sstemas de informagdo em biodiversidade.

Encontro Naciona de Biotecnologia, Nucleo de Engenharia Biotecnoldgica, Algarve,
Portugal

April

Boavida L.C. and Feijé JA.

Quercus suber L.. Pre and post-fertilization mechanisms following intraspecific and
inter specific pollinations.

XVIth Internationa Congress on Sexuad Plant Reproduction, Banf, Canada

Coutinho A.

Charman of the Sesson “Engenharia de Tecidos e Transplante de Orgdos’ at the
conference “Manipulagdo da Vida Humana’, FLAD - Fundagdo Luso-Americana para o
Desenvolvimento, Lisbon, Portugd

Coutinho A.

A unidade da vida e medicina preventiva.

Auditorium of the Santa Casa da Misericdrdia de Vila Hor, supported by the Town Hal
of VilaHor, Portugd

Cordeiro M. S. And Feijé JA..

Chloride and potassium fluxes and their role in pollen tube growth.
XVIth International Congress on Sexud Plant Reproduction, Banf, Canada
(Awarded The Hf Linskens Prize For The Best Tak.)

Feijo JA.
A biophysical approach to cell growth: the pollen tube paradigm.
Ingtituto Superior Técnico, Lisbon, Portugd

Simas J.P.

Latency related gene expression and a novel strategy of chemokine blockade by a
lymphotropic herspesvirus.

Nephrology, Immunology and Transplantation Seminars, Cambridge Inditute for
Medical Research, Cambridge, UK

90



Tavares A., Avides M.C.and Glover D.
Centrosome microtubule nucleation by polo and asp proteins.
The Cédll Divison Cycle, CNRS Conference Jacques Monod, Roscoff, France

May

Beo JA.

Mechanisms of head induction in vertebrates.

Departamento de Anatomia do Indituto de Ciéncias Biomédicas, Universdade Federd
Rio de Janeiro, Brazil.

Coutinho A.

Comentator of Prof. Jay Moskowitz's Conference (Senior Associated Dean; Wake Forest
University School of Medicine, USA) O passado e o futuro da investigacdo clinica nos
Hospitais Universitéarios, Forum de Lisboa de Administracdo de Salde, Fundacéo
Caouste Gulbenkian, Lisbon, Portuga

Coutinho A.
Autoimunidade.
6° Congresso Naciona Medicina Interna, Porto, Portugal

Feijo JA.
lon dynamics and its possible role during in vitro pollen germination and tube growth.
Universty of Sdzburg, Audria

Fernandes P.
Acesso aos recur sos Bioinforméaticos do |GC.
Ingtituto Naciona Salde Dr. Ricardo Jorge, Lisbon, Portugdl

Parkhouse R.M.E.
Immune evasion by African Swine Fever Virus.
Kennedy Indtitute, London, UK

TavaresA., Avides M.C. and Glover D.
Polo kinase and asp are required for centrosome microtubule nucleation.
The Cdll Cycle meeting, Cold Spring Harbor, USA

June

BgancaF. and Thorsteinsdattir S.
Expression of integrins during the devel opment of limb skeletal muscle in the mouse.
V Jornadas de Biologia do Desenvolvimento, Lisbon, Portugdl

Bdo JA.

Mechanisms of head induction in vertebrates.
Department of Morphologica Sciences, Faculty Medicine, Univesity Murcia, Spain

91



Cachaco A.S, Goumans M.-J, Bganca F., Mummery C.L. Sonnenberg A. and
Thorsteinsddttir S.

Integrins in the formation and differentiation of the somites in the mouse: An analysis of
the betalD integrin knock-in embryos.

V Jornadas de Biologia do Desenvolvimento, Lisbon, Portugd

Cetd A.C., Rongca M., Boskovic R., Sonneveld T., Tobutt K.R. Fejé JA. and
OlivearaM.M.

A study on the diversity and expression of almond S-Alleles.

Plant Molecular Biology Congress, Quebec, Canada

Feijo JA.
lon dynamics and the control of tip growth in pollen tubes.
"NATO workshop on tip development”, Sena, Italy

Gulbenkian S,

O Instituto Gulbenkian de Ciéncia.

Conferéncias Nicolau Van Uden 2000 “Biologia experimenta e biomedicing; novos
inditutos  auténomos, novas oportunidades’, Indituto de Biologia Experimentd e
Biomedicina, Universdade de Coimbra, Coimbra, Portuga

TavaresA.
Regulation of cell division in Drosophila.
EMBO Workshop, Cortona, Italy

ZonialL, Cordeiro M.S. and Feij6 JA.
Chloride efflux oscillations and osmoregulation during pollen tube apical tip growth.
NATO workshop on tip development, Siena, Itay

July

Bedo JA.

Mechanisms of head induction in vertebrates.

V Medings on Deveopmentd Biology, Universdade Lusofona de Humanidades e
Tecnologias, Lishon, Portuga

Carneiro J.
Mathematical models of tolerance: Beyond "Immunocartoonol ogy".
IBMC, Porto, Portugal

Carneiro J.

Mathematical modelling and in_vitro proliferation assays provide insights on the
mechanism of linked suppression.

Cdl Cydein Immunology and Pathology. University of Warwick, Warwick, UK
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Carneiro J.

Mathematical modelling and in vitro proliferation assays provide insights on the
mechanism of linked suppression.

Immunology, Hammersmith Hospita, London, UK

Coutinho A.
Charman of the sesson on “Autoimmunity” of the XIXth Congress of the European
Academy of Allergology and Clinicd Immunology, Lisbon, Portuga

Fernandes P.
Bioinformatica.
Universdade do Minho, Departamento de Biologia, Braga, Portugd

Freitas C.

Forming vertebrasin a embryo.

Science Workshops a the Portugd Pavillion, Hannover Mondia Expostion 2000,
Hannover, Germany

Pdmeirim .

A molecular clock linked to vertebrate embrionic devel opment.

Science Workshops a the Portugd Pavillion, Hannover Mondid Expostion 2000,
Hannover, Germany

August

Carneiro J.

Assessing the paracrine and juxtacrine effects of cytokines involved in lymphocyte
regulation.

SMB Annua Meeting, Utah, USA

Carneiro, J.
Towards a taxonomy of the mechanisms of dominant tolerance.
Santa Fe Indtitute, Santa Fe, New Mexico, USA

Leon K, PerezR., Lage A. and Carneiro J.
Modelling T cell mediated suppression involving multi-cellular conjugates with APC.
Poster, SMIB Annua Meeting, Utah, USA

Sousa J. and Carneiro J.
Interference between IL-2 and 1L-4 receptors signalling and its functional consequences.
Poster, SMB Annud Mesting, Utah, USA

September

Braun D., Gerddes P. and Demengeot J.
Type | interferon enhances B cell activation.
EFI'S 2000 (European Federation of Immunological Societies) Poznan, Poland
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Coutinho A.

A shift in paradigm may be necessary for solving autoimmune diseases and immunity to
infection

Symposum New Chalenges for Research in Biology: Pagteurian Missons for the 21%
Century, Salinesd’ Arc et Senans, France

FaiaM., GomesR. and Tavares A.
New mitotic mutants in Drosophila melanogaster.
Poster, XI1 Congresso Nacional de Biogquimica, Povoado Varzim, Portuga

Fernandes P. and Marques|.
Workshop: “Mining the Human Genome’ within the * EMBnet Annual General Assembly
Meeting” , Lausanne, Switzerland

Freitas C.
Somite information is segregated within presomitic mesoderm.
Poster, X1l Congresso Nacional de Bioquimica, Pévoa do Varzim, Portuga

LimaB., Godinho S. and Tavares A.
Cloning and characterisation of Mob1-like proteins in Drosophila melanogaster.
XI1 Congresso Naciona de Bioquimica, Povoa do Vazim, Portugd

Rodrigues S.
The node clock is ticking.
Poster, X1l Congresso Naciona de Bioquimica, Pévoado Varzim, Portuga

SousaA.E., Carneiro J,, Loureiro A. and Victorino R.

T Cell turnover and activation during HIV2 and HIV1 infections.

Pogter, International Meseting of the Ingitute of Human Virology, Bdtimore, Maryland,
USA

VieraP.
Arrested B lymphopoiesis and persistence of activated B cellsin adult IL 7-/- mice.
Ingtitut fur Genetik, University of Cologne, Cologne, Germany

ZuzateV.
New insightsinto colloid’ s role during somitogenesis.
Poster, X1 Congresso Naciona de Bioquimica, Pévoado Varzim, Portuga

October

Borges A.C., Marques S., De Robertis E.M. and Belo JA.

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

Poster, Conference Jacques Monod "Cdlular and Molecular Basis of Morphogeness',
Aussois, France
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Cachaco A.S, Bganca F.,, Mummery C.L., Thorgsteinsddttir S. and Sonnenberg A.
Integrins in the formation and differentiation of the somites in the mouse: an analysis of
the betalD integrin knock-in embryos.

Cdlular and molecular basis of morphogeness, Aussois, France

Coutinho A.

OsInvestigadores “ Torna-Viagens' .

“Os Torna-Viagens Ontem e Hoe' - IV Conferéncia do Equindcio, IPATIMUP, Porto,
Portugal

Dumas C., Antoine A-F., Aldon D., Digonnet, C., Faure, J.-E., Feijo, JA.
Fertilization in flowering plants.
Frontiersin Sexuad Plant Reproduction, International Symposium, Albany, NY, USA

Feijo JA.
lon dynamics and the control of tip growth in pollen tubes.
Frontiersin Sexud Plant Reproduction, International Symposium, Albany, NY, USA

Freitas C.

Lateral PV cells count on medial ones to form somites.

Pogter, Jacques Monod Conference “Celular and Molecular Basis of Morphogeness’,
Ausois, France

Nolasco S, Casaou C. and Soares H.

Isolation and characterization of the Tetrahymena tubulin complexes functional
relationships with microtubule assembly and dynamics.

European Research Conference on Frontiers of Cdlular Microbiology and Cell Biology-
Euroconference on signading and Cytoskeleton Pladticity”, France

Pdmerim .

Lateral PSM cells count on medial ones to form somites.

Conference Jacques Monod "Cdlular and Molecular Basis of Morphogeness', Aussois,
France

Rodrigues S.

c-hairy waves of expression - a closer view!

Pogter, Jacques Monod Conference “Celular and Molecular Basis of Morphogeness’,
Aussois, France

Rougier M., Antoine A.-F., Faure J.-E., Cordeiro S., Dumas C. and Feijo JA.

Calcium and fertilization in flowering plants

Conference  Hong-Kong-France, Ca2+ in deveopment: from ion trandents to gene
expresson, Hong-Kong, China

Vicente AM., Coutinho A., Mota-VieraL., Marques C. and OliveiraG.

Genetic variation of serotonin system genes in a sample of autism families from Portugal .
50th Annua Meeting of the American Society of Human Genetics, Philadelphia, USA
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Zuzate V.

Understanding Colloid during somitogenesis.

Pogter, Jacques Monod Conference “Cedlular and Molecular Basis of Morphogeness’,
Aussois, France

November

Beo JA.

Mechanisms of head induction in vertebrates.

Il Reunion Cientifica “Mecanismos Comunes emn d desarollo Embrionario’,
Universdade de Extremadura, Badgjoz, Spain

Braun D., Gerddes P. and Demengeot J.
Type 1 Interferon enhances B cell activation and autoimmunity devel opment.
XXVI Reuni&o Anua da Sociedade Portuguesa de Imunologia, Porto, Portugal

Carneiro J.

Mathematical modelling and in vitro proliferation assays provide insights on the
mechanism of linked suppression.

Immunotherapy for the New Century, Havana, Cuba

CavahoT.
The evolution of the immune system.
Immunology course for Biology students, University of Braga, Braga, Portugd

Carvalho T., Mota-Santos T., Cumano A., Demengeot J. and VieiraP.
Arrested B lymphopoesis and persistence of activated B cellsin adult IL 7 -/- mice.
XXVI Reuni&do Anua da Sociedade Portuguesa de Imunologia, Porto, Portugal

CavahoT.
Neoteny in the immune system: the origin and fate of B cellsin IL7-/- mice.
IBMC, Porto, Portugal

Casalou C., CyrnelL., Nolasco S. and Soares H.

Dynamic relationship between CCT and CCT micro-complexes in Tetrahymena
reciliating cells.

Workshop “Chaperonins. structure and function”, Indituto Juan March de Egtudios e
Investigaciones, Madrid, Spain

Coutinho A.

Synthesis Session

Co-charman with Frangois Kourilsky (Previous Generd Director of CNRS), “Rencontrs
Science et Socité’, Universidade de Coimbra, Coimbra, Portugal

Coutinho A.
O que ganhamos com os progressos da descoberta do genoma humano?

[l Encontro Naciona das Tecnologias da Salde, Grande Auditorio de Congressos de
Lisboa, Lisbon., Portugal
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Demengeot J.
Control of T cell expansion by regulatory CD4+CD25+ cells.
Internationa workshop, “Immunotherapy for the new century”, CIM, Havana, Cuba

Feijo JA.
lon dynamics in pollen tube growth and morphogenesis.
Plant Biology Seminar Series, Univ. Massachussats, Amherst, USA

Hori S., Carvaho T., and Demengeot J.

Phenotypically distinct subsets of CD4+ T cells induce or protect from acute pneumonia
in Pneumocystis carinii infected immunodeficient mice.

XXVI Reuni&o Anua da Sociedade Portuguesa de Imunologia, Porto, Portuga

OliveiraV., Hori S. Leon K., Carneiro J. and Demengeot J.

T cell mediated tolerance: Growth of regulatory CD25+ T cells depends on naive CD25-
T célls.

XXVI Reunido Anua da Sociedade Portuguesa de Imunologia, Porto, Portugd

Pdmerim.
Ethical impact in the study of embryonic devel opment.
Escola Secundéria da Cidade Universitéria, Lisbon, Portugal

SoaresR., Castro A.G. and Viera P.

Immunologic tolerance to allotransplantation by induction of 1L-4 and IL-10 expression
in transgenic mice.

XXVI Reuni&o Anua da Sociedade Portuguesa de Imunologia, Porto, Portuga

Sousa J. and Carneiro J.
Interference between IL-2 and 1L-4 receptors signalling and its functional consequences.
XXVI Reunido Anua da Sociedade Portuguesa de Imunologia, Porto, Portugal

December

Braun D.
Interferon de type I, activation B et autoimmunité.
Unité INSERM 131, Clamart, France

CavahoT.

The limits of diversity: lymphocyte repertoires and devel opment.

Immunology graduate program, Biology Depatment, State Universty of Sao Paulo,
Campinas (UNICAMP), S&o Paulo, Brazil

Coutinho A.

Stem cells and the immune function.
Stem Cdlls, Third Unesco Course, Department of Anatomy, UFRJ, Rio Janeiro, Brazil
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Parkhouse R.M.E.
Strategies for immune evasion by African Snvine Fever Virus.
British Society for Immunology Annua Mesting, Harrogate, UK
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OTHER ACTIVITIES OF THE IGC PERSONNEL
January
Coutinho A.
Special Committee of the Research Council of Norway for Evaudion of the Country’s
Science and Technology System on Life Sciences, Odo, Norway.
February
Coutinho A.

Review Committee for Research Grants on “Molecular mechanisms’, HFSP - Human
Frontier Science Program, Strasbourg, France

April

Haury M.

Organization of the 2nd USP Flowcytometry Course, University of So Paulo, Sdo Paulo,
Brazil

June

Coutinho A.

EMBO Felows Mesting, Heidelberg, Germany

July

Haury, M.

Member of the EU evauation committee, EU 5" Framework Program Key action,
Brussels Bdgium

September

Coutinho A.
EMBO Council Meeting, Heiddberg, Germany
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November

Soares H and Fernandes L.
Organization of the "lIl Encontro Nacional das Tecnologias da Saude" hed in Lisbon,
Portugd

Haury M.
Organization of 1s Caribeen Howcytometry Course, Inditute of Molecular
Immunology, Havana, Cuba

Haury, M.
Member of the EU evauation committee, EU 5™ Framework Progran Key action,
Brussdls Bdgium

Parkhouse R.M.E.
Collaborative Project Evauation, Univ. Carabobo, Venezuda

December
Parkhouse R.M.E.

Collaborative Project Evauation, Ingituto Biomédicas, Universdad Auténoma, Meéxico,
México
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ATTENDANCE OF COURSESBY |GC PERSONNEL

March

Names:Ana Paiva Branddo and Manuel Carvaho
Course: “ Apple Mac OS9”

Place: FLAG, Lisbon

May

Names: AnaHomem and Dolores Oliveira

Course: Curso de gestéo da Seguranca em Laboratorios
Place: SOQUIMICA, Lisbon

October

Name Ana Paiva Brandéo

Course:* Linguagem SQL em Oracle’
Place: ORACLE, Lisbon

December

Name Ana Paiva Brandéo

Course: “Administracdo Oracle8i: Arquitectura’
Place: ORACLE, Lisbon
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Annex

REPORT OF THE FINAL EVALUATION OF THE GULBENKIAN
PROGRAMME FOR THE PREPARATION OF PH.D. DEGREES
IN BIOLOGY AND MEDICINE.

I ntroduction

Concern about opportunities for training in Portugd in the generd fidds of biology and
medicine lead to the establishment, in 1993, of a nove four year Ph.D. Programme that
involved a year of course work followed by three years of research typicdly, but not
dways, in an oversess laboratory. This Programme was jointly developed and financed
by the Cdouste Gulbenkian Foundation, the Luso-American Foundation and the
Portuguese Minigtries of Science and Education. The Programme accepted students in
seven successive years (1993-1999) and will close when the lagt year's intake graduates
in three to four years time. During this period 103 students have been members of the
Programme.

Drs Ashburner, Hentze and Sdicrup were asked to prepare an evauation of the
Programme for its funders. They vidted Portuga during April 17 - 19, 2000 to meet with
the funders, teachers and students of the Programme, as well as members of its Board of
Trustees and Scientific Board, in both Lisbon and Porto. They received a report on the
Programme written by Professor Antonio Coutinho, documentation concerning the
courses given in successve years of the Programme and information about al of the
students.

Executive Summary

We provide a brief summary of our conclusons. Judification for these will be found in
the Full Report which follows.

Retrospective

The mgor objective of the Programme was to prepare about 100 Ph.Ds in modern
biomedica sciences, with a srong emphasis on celular and molecular biology. This was
to be done by sdecting students after a naionad competition, subjecting them to an
intense firs year of teaching and course work, much of which was given by internationa
scholars, and then placing the students in the very best laboratories, usualy overseas, for
their research.

The Programme was designed to be highly sdective and to tran a new generaion of
leaders in Portuguese science. It was dso designed to promote the internationdisation of
Portuguese biomedicine.  Findly, the Programme was designed to be a modd for the
close co-operation between private foundations and government in promoting science in
Portugdl.
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Recognising that a find judgement will not be possble for many years — that is when dl
of the students on the Programme have completed their Ph.Ds and entered the professions
- we judge the Programme to have been very successful at meseting dl of its objectives
and we would here like to congratulate al of those who have worked so hard to achieve
this success.

TheFuture

(8. There is an urgent need to edtablish a programme in Portugd to provide atractive
career opportunities for young scientists.  This has been recognised in a number of other
countries and the genera solution has been to establish competitive grants for nor-tenure
track but independent research postions. We recommend that such a scheme be
established in Portugal as soon as possible and that this be very broadly advertised.

(b). Although the gStuation of training in the biomedica sciences in Portugd now is very
different from that in 1992, when the Programme was concelved, there remains the need
for high quaity graduate education. We recommend that one or more new Ph.D. training
programmes be initiated and that they should meet the following criteria

- sdection of programmes by open cal and competition,
- Open access,

- aculture of excellence,

- interdisciplinarity & breadth in the life sciences,

- flexibility & freedom of choice for sudents,

- collegidity,

- international  perspective for both teaching and training,
- agrong inditutiona context,

- funding by private/public partnerships.

Full Report
Retrospective
The Progamme and its students

The mgor objective of this Programme was to increase the opportunities for, and the
generd sandard of, Ph.D. traning in biology and medicine in Portugd. The mgor
features of the Programme which would dlow this objective to be achieved were
rigorous sdection of sudents, high quaity courses, from both domestic and internationa
teachers, in the fird year; placement of Sudents in firg class groups, predominantly
oversess, for ther experimenta studies and, close mentoring of students throughout thelr
Sudies.

We have little doubt that the great success of the Programme has been the result of the
firdt of these features - the rigorous selection of firs class students.  The Programme was
widely advertised and, in recent years a leadt, has atracted well over 100 applicants. All
of these have been interviewed, by either (or both) Professors Coutinho and Quintanilha
Unusudly, no persond references were required.  Professors Coutinho and Quintanilha
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deiberatdly amed to sdect "interesting” students, irrespective of their background. The
primary criteria used for sdection were motivation, curiosity and seriousness of purpose.
Excellent academic promise was a mgor criterion, wheress past performance, in the
narrow sense, was not.

This sdection has been a labour of love by both Professors Coutinho and Quintanilha,
and one that is unlikely to be repeated in any other programme. It has, nevertheless, been
remarkably successful. We make this statement on the basis of both objective and
ubjective criteria Objectively, the drop out rate has been very low; objectively, dl of
the 1993 class have successfully defended their Ph.Ds, subjectivdly, we were al
enormoudy impressed by al of the students that we met during our vist. We taked a
some length with 25 students from the 1993 to 1999 classes. Without exception they
were aticulate and inteligent.  Without exception they dl had high prase for the
Programme.

One objective of the Programme has been to be interdisciplinary, that is to attract
sudents whose background has not been in the life sciences. Although the mgority of
students have come from the traditiond background of biochemidry, a sufficient number
of others, phydcids, chemists, economids, etc, have been recruited to make a very
interesting baance of sudents in each year's class. It is interesting that many of the
students have aready spent study time abroad, through the EU's ERASMUS Programme.

There has been criticiam that the Programme has not been successful in attracting
gudents from medicine.  The Programme has only attracted, on average, just over one
medica student per year. Despite some suggestions to the contrary we see no evidence
for any bias againg medicd dudents a the time of sdection. The problem is that these
dudents do not apply, a least not in sufficient numbers. The rather rigid structure of
clinicd educaion, and the lack of any drong tradition of research within dlinicd
medicine, in Portugd, are two of the reasons for ther falure to goply to the Programme.
There is dearly some confuson as to whether medica students should be encouraged to
aoply to programmes such as this before or after their specidity. There is concern too
that a Ph.D. degree is amply not vaued within the medicd community in Portugd, so
that the four years spent in research will smply not contribute to career advancement,
should the student wish to return to medicine.

Another criticism has been that the sdection has been very ditist. This is probably true,
but we point out that only 10% of the Ph.Ds in biology in Portugd have been sdected by
this means. There have been plenty of opportunities for other students to do a Ph.D. in
thisarea.

The firg year of the Programme has been dedicated to course work, a mixture of
obligatory and eective courses. The mgority of teachers have been from overseas. This
has had several postive consequences. The fird is that it has ensured a very high qudlity
of teaching; second is that it has exposed the students to internationd science a its best;
third it has exposed the internationd teachers to the best of Portuguese students and to
Portuguese science; fourth it has created, or strengthened, contacts between these
international scholars and Portuguese scientitss. Many of the students subsequently
chose to do ther experimenta Sudies with a mentor that they had met during one of
these first year courses.
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We had some discussion as to whether or not (a) one year of course work had been too
long and, (b) some practical studies should have been included in this first year, eg. as
laboratory rotations. We raise these questions because both should be considered
carefully should new Ph.D. programmes be designed. It has been suggested to us that a
one-year course is too long for those who have a background in biochemistry and that
good students have been put off applying for this reason. We accept that there are two
vaid modds. (i) a full year of course work or (ii) Sx months (or s0) course work plus six
months (or so) of |aboratory rotations.

At the end of ther fird year the students present their proposas for their experimenta
work. This is done in the context of the Programmes annua retrest, an occason a
which al sudents and teachers get together for an intensve week of discussons and
reports. This retreat has clearly been a most \aluable aspect of the Programme. It has
brought to the Programme a great sense of collegidity, as wel as providing a greet
platform for congtructive criticism and the exchange of information.

[We note some criticism that the proposals presented by the students at the end of their
fird year suffer from too much input from the intended supervisor. This is probably
inevitable, and can be countered by a vigorous questioning of the student.]

The choice of hogt laboratory for the student's experimental work is clearly very criticdl.
While the mgority of students choose to go oversess, a sgnificant number have remained
in Portugd. The Directors of the Programme, course teachers and other students al
influence the choice of hogt laboratory, and we were impressed with the advice available
to sudents. Thisis not to say that mistakes have not been made, but they have been rare.

Of the 16 students who entered the Programme in 1993 dl now have been awarded their
Ph.D. degree.  All remain in scientific research and six have returned to Portugal. For the
1994 class nine students have obtained their Ph.D.s and two have aready returned to
Portugd. Thisisamagnificent achievemen.

Administrative aspects

This Programme has been very nove, not only in Portuga but adso in the broader
European context. Its novelty comes from the patnership between two private
foundations and government minidries in both promoting and funding it. In the
Portuguese context it was novel in being the firg taught Ph.D. course in that country and
in the fact that the Ministry of Science agreed to the course organisers sdlecting the
gudents for felowships. The fact that most of the students did their research abroad is
not unusud in Portugd; about hdf of the Minigry of Sciences Ph.D. fdlowships (which
are awarded ad hominem) go to students who study abroad.

The two maor aspects of the funding of this Programme - the partnership between the
private and public sectors and the sdection for Ministry of Science felowships by the
course organisers - contributed to its success.

The role of the Gulbenkian and Luso-American Foundations in this partnership goes far
beyond providing money. These private foundations are in a podtion to catayse change
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and to respond very flexibly to changes in circumstance and needs. They can be more
elitist and more experimenta than even the mogt enlightened Government Minidry.

The Programme has quite a complex governance. Its day to day activities have been
under the supervison of Dr. Paulo Vidra a the Gulbenkian Ingtitute of Science. It has
three Directors of whom one has been inactive (we are not criticisng this person). It has
a Scientific and Pedagogic Board (Consdho Cientifico e Pedagogico) of five members,
representing the mgor univerdties and inditutes involved.  We understand that this
Board has only met four or five times dthough as individuds its members have been
avalable and generous with ther time and advice. Findly, a Boad of Trustees
(Comissdo de Acompanhamento), to whom we report, is the ultimate body and conssts
of representatives of the four funding bodies the Ministries of Education and Science,
and the Gulbenkian and Luso- American Foundations.

Prospective

We have, we hope, made it clear that we are enthusiastic in our praise for the present
Programme and we congratulate dl that have made it possble. This Programme will,
however, come to its end when the current dtudents have dl graduated; no further
students will be accepted. It is, therefore, time to look to the future. We wish to consider
two very different future activities - the first is support for further Ph.D. programs, the
second is support for young scientists within Portuguese Univergties and other academic
inditutes.

Ph.D. programmes

We are gsrongly of the opinion that the experience of the present Programme must not be
logt, nor must the lessons be ignored. The Programme has demonsrated beyond any
doubt that Portuguese universities are producing graduates who are as capable of
competing in the internationd arena of scientific research as those from countries with
longer and stronger academic traditions. The Programme has demondrated that a very
hierarchicd graduate training, that had been characterigtic in Portugd, can be replaced by
avibrant and exciting dterndive.

The demand for wdl-traned Ph.Ds in the biomedicd sctiences sees little sgn of
declining.  Indeed, the revolution now underway in the life sciences, a consequence,
largely, of advances in genomic research, is only now beginning to have its impact on
fundamental stience, on medicine and on agriculture. The synergistic interactions
between the biological sciences and computing, on the one hand, and biologica sciences
and engineering, on the other will have an enormous impact on society in the next
decades. Although Portugd may lag behind other European daes in the commercid
exploitation of genomics, and other aspects of biotechnology, and dthough Portugd may
lag in the exploitation of advances in molecular medicine, this is not a Stuation thet can
be dlowed to continue. It is for these reasons that we see the education, to the highest
international level, of sdentigs in the life scences and medicine to be a very high
national priority. The present Programme has clearly demondrated proof of principle,
there are young Portuguese students who can take maximum advantage of a high qudity
programme.
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For these reasons we strongly recommend that new Ph.D. training programmes, close in
goirit, if not in detall, to the Gulbenkian Programme, be sarted. We have atempted to
andyse the factors that have made the present Programme such a success. It is on the
badis of thisanaysisthat we offer severd criteriafor any new programme.

Selection of programmes by open call and competition. By this we mean tha there
should be an open cal to interested parties to submit proposds for new Ph.D.
programmes. These could be broad in scope (as the present Programme) or more narrow.
They could be offered by asngle universty or inditute or by a consortium. They should,
in our view, be open to a minimum of ten and a maximum of twenty students a year and
should be funded for only five years (of intake) in the first indance. Proposds should be
subject to peer review, preferably by an internationd committee. The following should
be taken into congderation when reviewing proposas.

Open access. Access to the new programmes should be open to al, and should be based
on nationd (if not international) competition.

A culture of excellence. Sdection of students should be rigorous and independent of
patronage. A new proposad should be very explicit about the mechanisms, and criteria,
that it will use to select sudents.

Interdisciplinarity & breadth in the life sciences. The sdection of students should not
be condrained by a narrow view of their prior education. A determined effort should be
made to sdect, and then to nurture, dudents trained in disciplines other than
biochemistry. On the other hand the training offered should be equdly broad and not
narrowly congtrained to sub-disciplines of the life sciences.

Flexibility & freedom of choice for students. The course should offer as much
flexibility to sudents as possble.  They should not be constrained by red tape. The
students should have complete freedom of choice of where to do the Ph.D., this may be in
Portugd or abroad, this may be in the same inditution as offers the Ph.D. programme or
elsewhere.

Collegiality. The course should encourage collegid relations between students, not only
within but aso between years. An annud retreat is one obvious way of promoting this.

|nternational per spective for both teaching and training. It is very important that the
students be exposed to teachers and researchers from both a broad intellectua spectrum
but also from teachers and researchers who have high internationa reputations.  This not
only exposes Portuguese biology to these vidtors but, as importantly, exposes the
students to the broad internationa context of modern science.

[We ae awvae of some new Ph.D. programmes that have recently been darted in
Portugd which lack this drong internationadist spirit; we do not consder these to be a
subdtitute for the very high qudity programmes we recommend now be established.]

Strong ingtitutional context. The present programme has benefited enormoudy from its
drong inditutiond contexts, paticulaly that of the Gulbenkian Inditute of Science.
Such a context, and commitment, is essential for the success of a programme such asthis.
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Funding by privatepublic partnerships. The moded of a mix of private and public
funding is a vey good one It offers flexibility and encourages innovaion and
experiment.  We would expect those who propose new programmes to look beyond the
traditional private foundations as partners.

It must be quite explicit in any new proposds just who will be responsble for the formd
award of the Ph.D. degree. We are well aware of some tensons about this in respect of
the current Programme.

We have one find recommendation. The Gulbenkian Programme is dlotted a given
number of Felowships from the Ministry of Science Each dudent is assured a
fdlowship from the time he/she enters the Programme. This should ke the mode for any
new Programmes. It puts the onus of sdection on the organisers and avoids any
competition for fellowships between students.

New resear ch positions

We were somewhat surprised to discover that (until very recently) no effort had been
made to capitadise on the Gulbenkian Programme by offering attractive opportunities for
research in Portugd to its graduates. We repeatedly heard fears that no suitable postions
would be open, and that this would force the most ambitious to remain oversess.
Although it is true that there are pods avalable, particularly in some of the newer private
universities, it is clear from what we learned that these are not environments for first class
reearch a an international leve, largely because of the very heavy teaching loads of
their gaff.

Other countries have faced very amilar problems and have solved them in smilar ways
by having "junior research fellowships' or "career development awards' open to young
stientigs. Thesetypicdly have the following features:

They are open to dl by open competition, normaly once or twice a year. Sdection is
very dringent and is by a mixture of peer review and interview. The application includes
a detailed research proposd. Applicants have typicaly had two or three years of post-
doctoral research.

Appointments are made typicdly for five years and are nontenure track; in some
countries (eg. those of the Welcome Trust in the UK) there are schemes for more senior
researchersthat can be used after five years.

The felowships include not only the fellow's own sdary but dso those of, for example, a
postdoctorad student, graduate students as well as funds for set up, consumables and other
eXpenses.

The felowships can be hdd a any agoproved inditute or universty. The applicants

normdly have obtained a letter of support from a suitable hos.  The host inditution
cannot explait the fellow, for example by demanding teaching or adminigtration.
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Such schemes have had a mgor impact on research cgpability in many countries. As an
exanple the smdl Depatment in which one of us (Ashburner) works in Cambridge
normaly hosts sx or seven smdl independent research groups funded by schemes smilar
to this These not only offer great opportunities for young researchers, but they add
critical mass of researchers.

In this context we wish to draw attention to the Young Investigator Scheme that is about
to be launched by EMBO. This scheme may prove to be particularly helpful in recruiting
the most outstanding young Portuguese researchers back to Portugd.

[At our last meeting with the Comissao de Acompanhamento we learned from Professor
Luis Magdhaes that the Minidry is just about to announce a new scheme, funded by
Cohesion funds from the EU. We very much welcomethis]

Michad Ashburner, Ph.D.,

Professor Michad Ashburner, FRS, Professor of Biology, Universty of Cambridge and
Joint-Head of Outgtation, EMBL - European Bioinformatics Inditute, Hinxton,
Cambridge, England.

Matthias Henze, M.D.,
Senior Scientist and Dean of Graduate Studies, European
Molecular Biology Laboratory, Heidelberg, Germany.

LuisA. Sdicrup, Ph.D.,

Program Officer for the Americas, Fogarty International Center, Nationa Ingditutes of
Hedlth, Bethesda, MD, USA.
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