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FOREWORD

This publication covers the activities of the Centre for International Meetings
on Biology during the year 1999. All of them were, in due time, broadly announced
by means of brochures, posters, advertisements in scientific journals and other
periodicals.

The core of the Centre’s work during 1999 was the organization of thirteen
workshops, dealing with very different biological topics. An introduction to each of
these meetings is presented here, followed by a list of invited speakers and
participants selected from among the applications received. In total, 266 speakers
were invited to the meetings during this year, and 393 participants were chosen from
among the 552 applications received.

13 booklets were published on these meetings, including the abstracts of the
contributions presented by the participating scientists. About 400 copies of each
booklet were distributed to research groups and laboratories working on problems
relating to the subject of each meeting.

A new series of the Juan March Lectures on Biology was organized in 1999, a
tradition in the Centre since 1982. Information on these lectures is also included in
the following pages. Another four sessions open to the general public were held to
coincide with meetings mentioned above.

A short notice is given on reviews published during 1999 in scientific journals,
regarding meetings organized by the Centre.

The schedule of meetings to take place in 2000 is also offered in this report.

Instituto Juan March de Estudios e Investigaciones




THE CENTRE

THE CENTRE FOR INTERNATIONAL MEETINGS ON BIOLOGY

The Centre for International Meetings on Biology endeavours actively and
systematically to promote close cooperation and interaction among Spanish and foreign
scientists working in the field of Biology. This scientific field is understood in the
widest sense, and empbhasis is given to advanced lines of research.

The Centre's activities stem from the Plan for International Meetings on Biology,
initiated by the Fundacién Juan March in January 1989 and ending in December
1991. A wide range of meetings and scientific activities were organized under this Plan.
The Fundacion Juan March, in addition to its well-known support of the fine arts and
culture in general, has devoted particular attention to the biological sciences since its
creation in 1955 by the Spanish financier Juan March Ordinas.

The Centre for International Meetings on Biology was established in January 1992
within the Instituto Juan March de Estudios e Investigaciones, a private foundation
created in October 1986 and recognized by the Spanish Ministry of Education and
Culture. This foundation complements the work of the Fundacion Juan March, as an entity
specializing in scientific activities. The Board of Trustees of the Instituto comprises: Juan
March (Chairman), Carlos March (Deputy Chairman), Leonor March, Alfredo Lafita,
Antonio Rodriguez Robles, Pablo Vallbona, Enrique Pifiel and Jaime Prohens (Secretary).
José Luis Yuste is Managing Director of the Institute.

The Centre for International Meetings on Biology is located at Calle Castell6 77,
Madrid.

11



SCIENTIFIC COUNCIL

SCIENTIFIC COUNCIL AND MANAGEMENT OF THE CENTRE
The Scientific Council of the Centre comprises the following members:

Miguel Beato
Institut fiir Molekularbiologie und
Tumorforschung. Marburg (Germany)

José A. Campos-Ortega
Institut fiir Entwicklungsbiologie. Kéln (Germany)

Gregory Gasic
Neuron Editorial Office. Cambridge (USA)

César Milstein
Medical Research Council, Cambridge (UK)

Margarita Salas
Centro de Biologia Molecular. CSIC - Universidad
Auténoma de Madrid (Spain)

Ramoén Serrano
Instituto de Biologia Molecular y Celular de Plantas.
CSIC — Universidad Politécnica de Valencia (Spain)

The Scientific Council determines the priorities for the Centre's activities. It
may put forward initiatives to be carried out in collaboration with Spanish or foreign
laboratories. It will also consider proposals of meetings submitted to the Centre by
Spanish or foreign scientists, selecting and approving those it feels deserve support.

In general terms, the Scientific Council advises the Centre for International
Meetings on Biology on any scientific subject or issue falling within the scope of the

Centre's activities.

The Director of the Centre is Andrés Gonzalez.
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1999 MEETINGS SCHEDULE

CENTRE FOR INTERNATIONAL MEETINGS ON BIOLOGY
1999 MEETINGS SCHEDULE

Date Meeting Subject Organizers
8-10 February Eukaryotic Antibiotic Peptides J.A. Hoffmann. Instutute de Biologie Moleculaire et Cellulaire
Strasbourg.
F. Garcia-Olmedo. E.T.S. de Ingenieros Agronomos. Madrid
L. Rivas. Centro de Investigaciones Biologicas. Madrid
8-10 March Regulation of Protein Synthesis in M.W. Hentze. EMBL. Heidelberg.

22-24 March

12-14 April

26-28 April

10-12 May

24-26 May

7-9 June

4- 6 October

18-20 October

11-13 November

Eukaryotes

Cell Cycle Regulation and Cytoskeleton in
Plants

Mechanisms of Homologous R )
and Genetic Rearrangements

Neutrophil Development and Function

Molecular Clocks

Molecular Nature of the Gastrula Organizing
Center: 75 years after Spemann and Mangold

Telomeres and Telomerase: Cancer, Aging and
Genetic Instability

Specificity in Ras and Rho-mediated
Signalling Events

The Interface Between Transcription and
DNA Repair, R bination and Ct i
Remodelling

Dynamics of the Plant Extracellular Matrix

2022 N b as Molecular Motors in Nucleic
Acid Strand Separation
13-15 December The Neural Mechanisms of Addiction

N. S berg. McGill U ity. M i
C. de Haro. Centro de Biologia Molecular "Severo Ochoa™. Madrid.

N.-H. Chua. The Rockefeller University, New York.
C. Gutiérrez. Centro de Biologia Molecular "Severo Ochoa”. Madrid

J.C. Alonso. Centro Nacional de Biotecnologia, Madrid.
J. Casadesis. Facultad de Biologia. Universidad de Sevilla
S.C. Kowalczykowski. University of California. Davis.
S.C. West. Impenal Cancer Research Fund. Herts

F. Mollinedo. Facultad de Medicina. U dad de Valladohd
L.A. Boxer. University of Michigan. Ann Arbor.

P. Sassone-Corsi. IGBMC. Uni
J.R. Naranjo. Instituto Cajal. Madnd.

Louis Pasteur. Strasbourg.

E.M. De Robertis. HHMI. University of California. Los Angeles
J. Aréchaga. Umversidad del Pais Vasco. Leioa.

M.A. Blasco. Centro Nacional de Biotecnologia. Madnd

J.L. Bos. Universiteit Utrecht
J.C. Lacal. Instituto de Investigaciones Biomédicas. Madnd
A. Hall. University College London.

A. Aguilera. Facultad de Biologia. Universidad de Sevilla
J.H.J. Hoeijmak E University. R

K. Roberts. John Innes Centre. Norwich.
P. Vera. Instituto de Biologia Molecular y Celular de Plantas. Valencia

E. Lanka. Max-Planck-Insttut fiir Molekulare Genetik. Berlin.
J.M. Carazo. Centro Nacional de Biotecnologia. Madrid.

R.C. Malenka. University of California. San Francisco.

E.J. Nestler. Yale University School of Medicine. New Haven

F. Rodriguez de Fonseca. Facultad de Psicologia. Universidad
Complutense de Madnd
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1999 WORKSHOPS

Eukaryotic Antibiotic Peptides

Organized by
J. A. Hoffmann, F. Garcia-Olmedo and L. Rivas

(8-10 February)




1999 WORKSHOPS

Until few years ago, antibiotic peptides in eukaryotes were considered as an evolutionary relic,
especially when compared with the powerful and complex immune response present in higher mammals.
In 1972 the first experimental evidence of plant peptides (thionins) active against plant pathogens was
published, but it was not until the end of the 70's that this field started an exponential growth on a broad
variety of different sceneries. Nowadays, several antibiotic peptides and their analogues are in advanced
clinical trials, and some human pathological disorders have been related to their absence or lack of
function.

Eukaryotic antibiotic peptides contribute both to the control of local bacterial flora and as a
first-line barrier against pathogen invasion, as demonstrated in insect mutants deficient in some
antibiotic peptides or in transgenic plants overexpressing particular antibiotic peptides. In higher
vertebrates, their importance in health is less known; as aforementioned, the strength of antigen-
specific immunity, as well as the simultaneous presence of other components of innate immunity,
hamper the definition of the roles of specific peptides, and although some transgenic mice expressing
defensins have been recently developed, overexpression and knock-out experiments with mice are
lagging behind those with plants. The protective role of antibiotic peptides in human health is
emphasized by the recently found correlation between recurrent bacterial lung infections in cystic
fibrosis and lack of activity of local antibacterial peptides because of the high salinity in the alveolar
fluid, due to the genetic default in chloride transport.

Besides constitutive expression of some antibiotic peptides in mammals, infectious and
inflammatory processes can modulate their expression, mediated by LPS, IL-1, IL-2, or TNF-c.
Furthermore, an evolutionary convergence in some of their signal transduction pathways, involving
members of the Rel/NF-xB family occurs among plants, insects, amphibia and mammals.

To date, more than 400 sequences of both natural and derived antibiotic peptides have been
described; despite large differences in size and amino acid sequences, most of the antibiotic peptides share
a strong cationic character and adopt an amphipatic structure in their interaction with model or biological
membranes. Their mechanism of action is often based on permeabilization of the plasma membrane of
the pathogen with dissipation of the ionic gradients across the membrane with subsequent bioenergetic
collapse of the organism; the permeabilization is brought about by disruption of phospholipid bilayer
rather than by interaction with chiral receptors or channels; hence discrimination between self and non-
self is mostly based on membrane lipid composition, as prokaryotes are devoid of sterols and possess a
higher percentage of anionic phospholipids when compared with eukaryotes. This mechanism is double-
edged; the design of peptides with higher membrane affinity risks a substantial loss of specificity and
production of self-damage; by contrast and in support of a pharmaceutical application, resistance against
membrane-active antibiotic peptides prompted by continuous culture at sub-lethal concentrations has not
been reported yet, even when some pathogens possess a natural resistance to some of these peptides. To
reach the inner membrane of Gram negative bacteria, antibiotic peptides need first to disrupt the outer
membrane by interaction with lipopolysaccharide. In most cases, this leads to inhibition of the events
triggered by LPS, such as endotoxic shock, hence the peptides can also work as antiendotoxemic agents.
In many cases, chemical synthesis of these peptides or their analogues is easily afforded, giving access
to studies of structure-activity relationships, aiming at the design of better and more active analogues.
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1999 WORKSHOPS

In summary, the workshop has succeeded in updating our knowledge on this fascinating field,
where many different biological disciplines, as well as organisms from very diverging origins, converge
to provide answers and to create great expectations for future pure and applied research.

J. A. Hoffmann, F. Garcia-Olmedo and L. Rivas
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1999 WORKSHOPS

David Andreu

Donatella Barra

Charles L. Bevins

Hans G. Boman

Bruno P.A. Cammue

Tomas Ganz

Francisco Garcia-Olmedo

Renato Gennaro

Félix M. Goii

Charles Hetru

LIST OF INVITED SPEAKERS

Department of Organic Chemistry, University of Barcelona. Marti i
Franques 1-11, 08028 Barcelona. (Spain). Tel. / Fax: 34 93 402 1260. E-

mail: andreu(@admin.qo.ub.es

Dipt. di Scienze Biochimiche, Universita La Sapienza, Piazzale Aldo Moro
5, 00185 Roma (Italy). Tel.: 39 6 445 6663. Fax: 39 6 444 0062 E-mail
barra(@axrma.uniromal.it

Dpt. of Immunology, Research Institute/NN10, The Cleveland Clinic
Foundation, 9500 Euclid Avenue, Cleveland, OH. 44195 (USA). Tel |

216 444 9107. Fax: 1 216 444 9329. E-mail: bevinsc(@cesmtp ccf org

Microbiology and Tumor Biology Center, Karolinska Institutet, Box 280,
SE-171 77 Stockholm (Sweden). Tel.: 46 8 728 6209. Fax: 46 8 342

651. E-mail: Hans.G. Boman@mtc ki.se

F. A. Janssens Laboratory of Genetics, Catholic University of Leuven,
Kardinaal Mercierlaan 92, B-3001 Leuven (Belgium). Tel.: 32 16 329
682. Fax: 32 16 321 966. E-mail: bruno.cammue (@agr kuleuven ac be

UCLA School of Medicine, Dpt. of Medicine, University of California,
Los Angeles, CA. 90095-1736 (USA). Tel.: 13108256112, Fax: 1 310

206 8766. E-mail: tganz@mednet.ucla.edu

Laboratorio de Bioquimica y Biologia Molecular, Departamento de
Biotecnologia, E. T. S. de Ingenieros Agronomos, Avda. Complutense
s/n., 28040 Madrid (Spain). Tel.: 34 91 336 5706. Fax: 34 91 336 5757

E-mail: olmedo(@bit etsia.upm.es

Dipt. di Biochimica, Biofisica e Chimica delle Macromolecole, Universita
degli Studi di Trieste, Via L. Giorgieri 1, 1-34127 Trieste (Italy). Tel : 39
40 676 3696. Fax: 39 40 676 3691. E-mail: gennaro(@bbcem univ
trieste. it

Grupo Biomembranas, Dpto. de Bioquimica y Biologia Molecular,
Facultad de Ciencias, Universidad del Pais Vasco, Campus de Leioa,
Apdo. 644, 48080 Bilbao (Spain). Tel.: 34 94 464 7700. Fax: 34 94 464
8500.

Institute of Molecular and Cellular Biology (IBMC) CNRS and University
Louis Pasteur, Strasbourg, (France). Tel.: 33 3 88 417 037 Fax: 33 3 88

606 922. E-mail: hetru(@ibmc.u-strasbg. fr




1999 WORKSHOPS

Jules A. Hoffmann

Fotis C. Kafatos

Katsumi Matsuzaki

Shunji Natori

Enrique Pérez-Paya

Luis Rivas

Pablo Rodriguez-

Palenzuela

Michael E. Selsted

Yechiel Shai

Jeffrey J. Smith

Institute of Molecular and Cellular Biology, (IBMC) CNRS, and
University Louis Pasteur, Strasbourg, (France). Tel.: 33 3 88 417 077

Fax: 33 3 88 606 922. E-mail: jhoff@ibmc u-strasbg fr

European Molecular Biology Laboratory, Meyerhofstrasse 1. 69117-
Heidelberg (Germany). Tel.: 49 62 21 387 201. Fax: 49 62 21 387 211

E-mail: kafatos@embl-heidelberg de

Graduate School of Pharmaceutical Sciences, Kyoto University, Sakyo-ku,
Kyoto 606-8501 (Japan). Tel.: 81 75 753 4574, Fax: 81 75 761 2698. E-

mail: Katsumim(@pharm kyoto-u.ac.jp

Graduate School of Pharmaceutical Sciences, University of Tokyo,
Bunkyo-ku Tokyo 113-003 (Japan). Tel.: 81 3 5684 2973. Fax: 81 3

5684 2973. E-mail: fnatori@hongo.ecc u-tokyo ac jp

Dpto. de Bioquimica y Biologia Molecular, Universidad de Valencia,
Doctor Moliner 50, 46100 Burjassot, Valencia (Spain). Tel : 34 96 386
4385, Fax: 34 96 386 4635. Email: paya@uv es

Centro de Investigaciones Biologicas, CSIC, Velazquez 144, 28006
Madrid (Spain). Tel.: 3491561 18 00. Fax: 34 91 56275 18. E-mail:

cibli@fresno.csic.es

Dpto. de Biotecnologia, E.T_S. Ingenieros Agronomos, UPM, Avda.
Complutense s/n, 28040 Madrid (Spain). Tel.: 34 91 336 5705. Fax: 34
91 336 5757. E-mail: PABLO@BIT ETSIA.UPM ES

Dpt. of Pathology, College of Medicine, University of California, Irvine,
CA. 92612 (USA). Tel.: 1 949 824 2350. Fax: 1 949 824 2346. E-mail-

meselste(@uci edu

Department of Biological Chemistry, The Weizmann Institute of Science.
Rehovot 76100 (Israel). Tel.: 972 89 342 711. Fax: 972 89 344 112

E-mail: bmshai@Weizmann. Weizmann.ac.il

Department of Pediatrics, University of lowa College of Medicine, 200
Hawkins Drive, lowa City, 1A 52242 (USA). Tel.: 1 319 356 7265. Fax

1319356 7171. E-mail: smithjj@blue. weeg. uiowa. edu




1999 WORKSHOPS

Teresa Alarcon

Marta Berrocal

Anita Boman

Emilia Cantén

Teresa Carbonell

Cristina Casals

David Derry

J. Fernando Fierro

Juan M. Gonzilez Maiias

lIon Gutiérrez-Aguirre

LIST OF PARTICIPANTS

Hospital de la Princesa, Servicio de Microbiologia, ¢/Diego de Ledn 62,
28006 Madrid (Spain). Fax: 34 91 309 00 47.

Lab. de Bioquimica y Biologia Molecular, Dpto. de Biotecnologia,
UPM, E.T.S.1. Agronomos, 28040 Madrid (Spain). Tel.: 34 91 336 57

09. Fax: 34 91 336 57 57. E-mail: mberrocal@bit.etsia.upm es

Microbiology and Tumorbiology Center, Karolinska Institutet, Box 280,
SE-171 77 Stockholm (Sweden). Tel.: 46 8 728 6209. Fax: 46 8 342
651,

Unidad Bacteriologica Experimental, Centro de Investigacion, Hospital
Universitario La Fé, Avda. Campanar 21, 46009 Valencia (Spain). Tel.
34 96 386 27 97. Fax: 34 96 386 87 18.

Dept. de Bioquimica i Biologia Molecular, Universitat de Valéncia, Dr
Moliner 50, 46100 Burjassot, Valencia (Spain). Tel.: 34 96 386 43 85
Fax: 34 96 386 46 35. E-mail: Teresa Carbonell@uv.es

Dpto. de Bioquimica y Biologia Molecular 1, Facultad de Biologia,
Universidad Complutense, 28040 Madrid (Spain). Tel :34 91 394 4261
Fax: 34 91 394 4672. E-mail: casals@solea. quim.ucm.es

Division of Infectious Diseases, St. George's Hospital Medical School,
Cranmer Terrace, London SW17 ORE (U.K.). Tel.: 44 181 725 5330
Fax: 44 181 725 3487.

Department of Functional Biology (Microbiology), Faculty of Medicine,
University of Oviedo, ¢/ Julian Claveria, s/n, 33006 Oviedo (Spain)
Tel.: 34 985 10 35 55. Fax: 34 985 10 35 34. E-mail: firf@sauron
quimica.uniovi.es

Dept. of Biochemistry and Molecular Biology. Faculty of Sciences,
University of the Basque Country, P.O. Box 644, 48080 Bilbao (Spain).

Tel.: 34 94 464 77 00. Fax: 34 94 464 85 00. E-mail:Gbpgomaj(@lg.
ehu.es

Dpt. of Biochemistry and Molecular Biology, Faculty of Sciences,
University of the Basque Country, P.O. Box 644, 48080 Bilbao (Spain).
Tel.: 34 94 464 77 00. Fax: 34 94 464 85 00. E-mail: gbbguagj

(@Ig ehu.es
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1999 WORKSHOPS

Ellen J. M. van Kan

Valle Lacadena

Emmanuel Lacroix

Gang Liu

Emilia Lépez-Solanilla

José Miguel Mancheiio

José Manuel Martinez-
Caaveiro

Alvaro Martinez del Pozo

Rossella Miele

Antonio Molina

Antonio Morilla

Dept. Industrial Proteins, (ATO-DLO), Bornsesteeg 59, P.O. Box 17,
6700 AA Wageningen (The Netherlands). Tel.: 31 317 47 50 00. Fax:

31317 47 53 47. E-mail: e.j.m.vankan@ato. dlo.nl

Dpto. de Bioquimica y Biologia Molecular I, Facultad de Quimica,
Universidad Complutense, 28040 Madrid (Spain). Tel.: 34 91 394 4]
58. Fax: 34 91 394 41 59.

Structural & Computational Biology Department, EMBL,
Meyerhofstrasse 1, 69117 Heidelberg (Germany). Tel.: 49 6221 387

402. Fax: 49 6221 387 306. E-mail: lacroix(@embl-heidelberg. de

Department of Microbiology, Stockholm University, 10609 Stockholm
(Sweden). Tel.: 46 8 16 41 59. Fax: 46 8 61 29 552. E-mail:

Gang Liu@mibi.su.se

Dpto. de Biotecnologia, E.T.S. Ingenieros Agronomos, Ciudad
Universitaria, 28040 Madrid (Spain). Tel.: 34 91 336 57 09. Fax: 34 91

336 57 57. E-mail: emilia@bit.etsia.upm.es

Dpto. de Bioquimica y Biologia Molecular I, Facultad de Ciencias
Quimicas, UCM, 28040 Madrid (Spain). Tel.: 34 91 394 42 58. Fax: 34

91 394 41 59. E-mail: jmmg (@solea.quim.ucm.es

Department of Biochemistry and Molecular Biology, Faculty of
Sciences, University of the Basque Country, P.O. Box 644, 48080
Bilbao (Spain). Tel.: 34 94 464 77 00. Fax: 34 94 464 85 00. E-mail:

gbbmacaj@)lg.ehu.es

Dpto. de Bioquimica y Biologia Molecular I, Facultad de Quimica,
Universidad Complutense, 28040 Madrid (Spain). Tel.: 34 91 394 41
58. Fax: 34 91 394 41 59.

Department of Biochemical Sciences, University La Sapienza, Piazzale
Aldo Moro 5, 00185 Roma (Italy). Tel.: 39 06 445 66 63. Fax: 39 06

444 00 62. E-mail: rmiele(@axrma.uniromal .it

Laboratorio de Bioquimica y Biologia Molecular. E.T.S. Ingenieros
Agronomos, Dpto. de Biotecnologia, UPM, 28040 Madrid (Spain).

Tel.: 34 91 336 57 09. Fax: 34 91 336 57 57. E-mail: molina@bit.
etsia.upm.es

IOBA, Facultad de Medicina, Universidad de Valladolid, Av. Ramon
y Cajal 7, (Planta 3), 47005 Valladolid (Spain). Tel.: 34 983 42 35 34.
Fax: 34 983 42 32 74. E-mail: amorilla@jioba.med. uva.es
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1999 WORKSHOPS

Josefa Muiioz Alamillo

Salvador Nos Barberi

Jests Pérez-Gil

Anthony G. Quinn

Vivian de los Rios

Blanca San Segundo

Monisha G. Scott

Laura Vila

Dpto. de Biotecnologia, E.T.S. Ingenieros Agronomos, Avda
Complutense s/n°, Ciudad Universitaria, 28040 Madrid (Spain). Fax: 34
91336 57 57.

IOBA, Facultad de Medicina, Universidad de Valladolid, Av. Ramon
y Cajal 7, (Planta 3*), 47005 Valladolid (Spain). Tel.: / Fax: 34 983 42
32 74. E-mail: nos(@ ioba.med.uva es

Dpto. de Bioquimica, Facultad de Biologia, Universidad Complutense.
28040 Madrid (Spain). Tel.: 34 91 394 42 61. Fax: 34 91 394 46 72

E-mail: perejil@ solea.quim.ucm.es

Centre for Cutaneous Research, St. Bartholomew's & The Royal London
Hospital, School of Medicine & Dentistry, 2 Newark St. Whitechapel.
London E1 2AT (U.K.). Tel.: 44 171 295 7166. Fax: 44 171 295 7171

E-mail: quinn@icrficnet.uk

Dpto. de Bioquimica y Biologia Molecular I, Facultad de Ciencias
Quimicas, Universidad Complutense, 28040 Madrid (Spain). Tel : 34

91 394 41 58. Fax: 34 91 394 41 59. E-mail: vivian(@solea quim
ucm.es

Departamento de genética Molecular, CID-CSIC, Jordi Girona 18-26.
08034 Barcelona (Spain). Tel.: 34 93 400 61 00. Fax: 34 93 204 59 04

E-mail: bssgmb (@cid.csic.cs

Dept. of Microbiology & Immunology, University of British Columbia,
#300 - 6174 University Boulevard, Vancouver, BC. V6T 1Z3
(Canada). Tel.: 1 604 822 33 08. Fax: 1 604 822 60 41. E-mail: gough

(@interchange.ubc.ca

Dpto. de Genética Molecular, CID-CSIC, Jordi Girona, 18-26, 08034
Barcelona (Spain). Tel.: 34 93 400 61 00. Fax: 34 93 204 59 04
E-mail: lvugmb(@gcid.csic. es
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1999 WORKSHOPS

Regulation of Protein Synthesis in Eukaryotes

Organized by
M. W. Hentze, N. Sonenberg and C. de Haro

(8-10 March)




1999 WORKSHOPS

An important part of the control of gene expression in eukaryotic cells occurs at the post-
transcriptional level. Translation regulation allows the cell to quickly respond to environmental
changes. Post-transcriptional regulation of gene expression appears to play a major and often
underestimated role in the efficient production of specific proteins by the eukaryotic cells.

The mechanisms of mRNA translation have been a topic of research for many years. The
realization that protein synthesis is regulated by biological signals or programs has emerged much more
recently. These mechanisms are now beginning to be understood.

This Workshop on "Regulation of Protein Synthesis in Eukaryotes" brought together experts
and leaders in this emerging field. The presentations focussed on the responsible translation factors,
regulatory RNA sequences, regulatory proteins and a broad scope of biological systems including those
from developmental biology, growth control, cell differentiation and viruses. Many new discoveries
were presented and discussed for the first time in public. Not only invited papers but also the
communications presented as posters in this Workshop were important contributions to grasp the
current state and the scenario for future developments on the field.

True to the typical character of the Juan March Workshops, the discussions were intensive,
thorough and stimulating. On behalf of ourselves and of all participants we would like to thank the
Juan March Foundation for making possible and very pleasant this Workshop.

New ideas and a sense of excitement were what many participants took home in addition to
much new information.

Matthias Hentze, Nahum Sonenberg and César de Haro
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1999 WORKSHOPS

Michael Altmann

Michael J. Clemens

Anne Ephrussi

Mariano Esteban

Lee Gehrke

César de Haro

Matthias W. Hentze

Alan Hinnebusch

Richard J. Jackson

Michael G. Katze

Veronique Kruys

LIST OF INVITED SPEAKERS

Institut fiir Biochemie und Molekularbiologie, University of Berne,
Biihlstrasse 28, Berne (Switzerland). Tel.: 41 31 631 41 27. Fax: 41 31

631 37 37. E-mail: michael.altmann(@mci.unibe.ch

Dept. of Biochemistry, St. George's Hospital Medical School, Cranmer
Terrace, London SW17 ORE (U.K.). Tel.: 44 181 725 57 70. Fax: 44

181 725 29 92. E-mail: M.Clemens(@sghms.ac.uk

EMBL, Meyerhofstrasse 1, 69117 Heidelberg (Germany). Tel. 49 6221
387 283. Fax: 49 6221 387 166. E-mail: ephrussi@embl-heidelberg de

Centro Nacional de Biotecnologia, CSIC, Campus Universidad
Autonoma, 28049 Madrid (Spain). Tel.: 34 91 585 45 00. Fax: 34 91 585
45 06. E-mail: mesteban (@cnb.uam.es

Harvard Medical School and Division of Health Sciences and Technology,
MIT, Cambridge, MA. 02139 (USA). Tel.: 1 617 253 7608. Fax: 1 617

253 3459. E-mail: Igehrke@MIT.EDU

Centro de Biologia Molecular "Severo Ochoa", CSIC-UAM, Cantoblanco,
28049 Madrid (Spain). Tel.: 34 91 397 84 32. Fax: 34 91 397 47 99 E-

mail: cdeharo(@) trasto.cbm.uam.es

EMBL, Meyerhofstrasse 1, D-69117 Heidelberg (Germany). Tel.: 49 6221
387 501. Fax: 49 6221 387 518. E-mail: Hentze(@EMBL-Heidelberg de

National Institute of Child Health and Human Development, Bethesda,
MD. 20892 (USA). Tel.: 1 301 496 4480. Fax: 1 301 496 6828. E-mail:

ahinnebusch@nih.gov

Dept. of Biochemistry, University of Cambridge, Tennis Court Road,
Cambridge CB2 1GA (U.K.) Tel.: 44 1223 333 682. Fax: 44 1223 333
345. E-mail: rjj@mole. bio.cam.ac.uk

Univ. of Washington, Health Sciences Building; Room 1-321, 1705 Pacific
Street NE., Seattle, WA. 98195-7242 (USA). Tel.: 1 206 543 8837. Fax:

1 206 685 0305. E-mail: honey(@u.washington.edu

Université Libre de Bruxelles, Faculté des Sciences, rue des Chevaux 67,
B-1640 Bruxelles (Belgium). Tel.: 32 2 650 9817. Fax: 32 2 650 9839.

E-mail: vkruys@dbm.ulb.qc.be

33



1999 WORKSHOPS

Ruth Lehmann

Michael B. Mathews

Juan Ortin

Robert E. Rhoads

Joel D. Richter

Rolando V. Rivera-Pomar

Alan B. Sachs

Robert J. Schneider

Nahum Sonenberg

George Thomas

HHMI, Skirball Institute, Dev. Genetics Program, NYUMC, 540 First
Ave., New York, NY. 10016 (USA). Tel.; 1 212263 8071. Fax: 1 212

263 7760. E-mail: lehmann(@saturn. med nyu.edu

New Jersey Medical School, UMDNIJ, 185 South Orange Avenue,
Newark, NJ. 071 03-2714 (USA). Tel.: 1 973 972 4411, Fax: 1 973 972
5594. E-mail: mathews (@umdnj.edu

Centro Nacional de Biotecnologia (CSIC), Universidad Autonoma,
Cantoblanco, 28049 Madrid (Spain). Tel.: 34 91 585 45 57, Fax: 34 91

585 45 06. E-mail: jortin@cnb.uam.es

Louisiana State University Medical School, 1501 Kings Highway.
Shreveport, LA. 71130-3932 (USA). Tel.: 1 318 675 5161. Fax: 1 318
675 5180. E-mail: rrhoad@]lsumc.edu

University of Massachusetts Medical School, 377 Plantation St
Worcester, MA. 01655 (USA). Tel.: 1 508 856 8615. Fax: | 508 856
8774. E-mail: Joel. Richter@ummed.edu

Max Planck Institute for Biophysical Chemistry, Am Fassberg 11, D
37077-Gottingen (Germany). Tel.: 49 551 201 1666. Fax: 49 551 201

1467. E-mail: rolando@mpc186. mpibpc gwdg de

Dpt. of Molecular & Cell Biology, University of California, 401 Barker
Hall, Berkeley, CA. 94720 (USA). Tel.: 1 510 643 7698. Fax: 1 510 643
5035. E-mail: asachs(@uclink4.berkeley.edu

New York University Medical School and Kaplan Cancer Center, 550
First Ave., New York, NY. 10016 (USA). Tel.: 1 212 263 6006. Fax: 1

212 263 8166. E-mail: schner01@MCRCR6. MED.NYU.EDU

Dpt. of Biochemistry, McGill University, 3655 Drummond St., Montreal,
PQ. H3G 1Y6 (Canada). Tel.: 1 514 398 7274. Fax: 1 514 398 1287 E-

mail: nsonen@med.mcgill.ca

Friedrich Miescher Institute, Maulbeerstrasse 66, CH-4058 Basel
(Switzerland). Tel.: 41 61 697 6651. Fax: 41 61 697 3976. E-mail

g thomas(@fmi.ch




1999 WORKSHOPS

Francesco Amaldi

Tomas Aragon

Laura Beretta

Juan José Berlanga

Ana C. Carrera

Rafael Cuesta

Joseph A. V. Curran

Thomas E. Dever

Olivier Donzé

Enric Espel

LIST OF PARTICIPANTS

Dipt. di Biologia, Universita di Roma "Tor Vergata", Via della Ricerca
Scientifica, 00133 Roma (Italy). Tel.: 39 06 7259 4316, Fax: 39 06 2023

500. E-mail: francesco.amaldi@uniroma2.it

Centro Nacional de Biotecnologia, Campus Universidad Autonoma,
Cantoblanco, 28049 Madrid (Spain). Tel.: 34 91 585 45 33. Fax: 34 91

585 45 06. E-mail:taragon@cnb.uam es

INSERM U.365, 26 rue d'Ulm, 75005 Paris (France). Tel.: 33 1 42 34
67 14. Fax: 33 1 44 07 07 85. E-mail: Iberetta@curie. fr

Centro de Biologia Molecular "Severo Ochoa", CSIC-UAM,
Cantoblanco, 28049 Madrid (Spain). Tel.: 34 91 397 84 61. Fax: 34 91
397 47 99

Centro Nacional de Biotecnologia, Campus Universidad Autonoma, Ctra.
de Colmenar Km. 16, Cantoblanco, 28049 Madrid (Spain). Tel.: 34 91
585 48 49. Fax: 34 91 372 04 93. E-mail: acarrera(@cnb.uam.es

Dept. of Microbiology and Biochemistry, Kaplan Cancer Center, New
York University Medical School, New York, NY. 10016 (USA). Tel.:

1 212 263 5320. Fax: 1 212 263 8166. E-mail: cuestrOl(@mcrer.
med.nyu.edu

Dept. of Genetics and Microbiology, University of Geneva Medical
School, CM.U, 1 rue Michel-Servet, CH-1211 Genéve 4,
(Switzerland). Fax: 41 22 702 57 02. E-mail: Joseph.Curran@medicine.
unige.ch

Laboratory of Eukaryotic Gene Regulation, NICHD, NIH, 6 Center Dr.
(6A/B1A-02), Bethesda, MD. 20892-2716. (USA). Tel.: 1 301 496

4519. Fax: 1 301 496 8576. E-mail: tdever(@box-t.nih.gov

Dpt. de Biologie Cellulaire, Université de Genéve Sciences 111, 30 Quai
Ernest-Ansermet, CH-1211 Genéve 4, (Switzerland). Tel.: 41 22 702

6811. Fax: 41 22 781 1747. E-mail: Olivier. Donze(@cellbio.unige.ch

Dpto. de Fisiologia, Facultad de Biologia, Universidad de Barcelona,
Avda. Diagonal 645, 08028 Barcelona (Spain). Tel.: 34 93 402 15 27,
Fax.: 34 93 411 03 58. E-mail: espel@porthos.bio.ub.es

35



1999 WORKSHOPS

Andrea V. Gamarnik

Fatima Gebauer

Ana Gonzalez

Greco Hernandez

Saturnino Herrero

R. Timothy Hunt

Zandra Jenkins

Jeffrey S. Kieft

Sonia Lopez de Quinto

Encarnacion Martinez-

Salas

Raul Mendez

Dpt. of Microbiology and Immunology, University of California, 513
Parnassus Ave., San Francisco, CA. 94143-0414 (USA). Tel.: 1 415 502

1047, Fax: 1 415 476 0939. E-mail: gama@itsa ucsf edu

EMBL, Gene Expression Programme, Meyerhofstrasse 1. D-69117
Heidelberg (Germany). Tel.: 49 6221 387 145. Fax: 49 6221 387 518.

E-mail: Gebauer(@embl-Heidelberg.de

Centro Nacional de Biotecnologia, Dpto. de Inmunologia y Oncologia,
Cantoblanco, 28049 Madrid (Spain). Tel.: 34 91 585 46 65. Fax: 34 91
37204 93

Centro de Biologia Molecular "Severo Ochoa", Universidad Autonoma,
CSIC, Cantoblanco, 28049 Madrid (Spain). Tel.: 34 91 397 50 70. Fax
349139747 99.

Centro de Biologia Molecular "Severo Ochoa", Universidad Autonoma,
CSIC, Cantoblanco, 28049 Madrid (Spain). Tel.: 34 91 397 84 61. Fax.
34913974799

ICRF Clare Hall Laboratories, South Mimms, Herts EN6 3LD (U.K.).

Tel.: 44 171 269 3981. Fax.: 44 171 269 3804. E-mail. tim hunt@icrf.
icnet.uk

Dept. of Medical Genetics, Uppsala University, Box 589, S-751 23
Uppsala (Sweden). Tel.: 46 18 471 4432. Fax: 46 18 52 68 49. E-mail:

zandra jenkins(@genpat.uu.se

Howard Hughes Medical Institute, Yale University, New Haven, CT
06520-8114 (USA). Tel: 1 203 432 5280. E-mail: kieft@csbmet.
csb.yale.edu

Centro de Biologia Molecular "Severo Ochoa", CSIC, UAM,
Cantoblanco, 28049 Madrid (Spain). Tel.: 34 91 397 8472. Fax: 34 91

397 4799. E-mail: slopez(@trasto.cbm.uam.es

Centro de Biologia Molecular "Severo Ochoa", CSIC, UAM,
Cantoblanco, 28049 Madrid (Spain). Tel.: 34 91 397 8472 Fax: 34 91
397 4799. E-mail: emartinez@cbm uam.es

University of Massachusetts Medical School, 377 Plantation St. 3 Floor,
Worcester, MA. 01655 (USA). Tel.: 1 508 856 8616. Fax: 1 508 856

8774. E-mail: Raul. mendez(@ummed.edu




1999 WORKSHOPS

Sergio Moreno

Amelia Nieto

Olga Pol

Bérengére Pradet-Balade

Stéphane Pyronnet

David M. Sabatini

Matilde Salinas

José M. Sierra

Instituto de Microbiologia Bioquimica, CSIC, Universidad de Salamanca,
Avda. del Campo Charro s/n°, 37007 Salamanca (Spain). Tel.: 34 923 12

15 89. Fax: 34 923 22 48 76. E-mail: smo@gugu.usal es

Centro Nacional de Biotecnologia, Campus Universidad Autonoma,
Cantoblanco, 28049 Madrid (Spain). Tel.: 34 91 585 45 33. Fax: 34 91

585 45 06. E-mail:anmartin(@cnb.uam.es

Anesthesiology Research Unit, Institut Municipal Investigacio Médica,
¢/Doctor Aiguader 80, 08003 Barcelona (Spain). Tel.: 34 93 221 10 09.
Fax: 34 93 221 32 37. E-mail: opol@imim.es

Dpto. de Inmunologia y Oncologia, Centro Nacional de Biotecnologia,
Universidad Autonoma, Cantoblanco, 28049 Madrid (Spain). Tel.: 34 91
585 45 37. Fax: 34 91 372 04 93. E-mail: bpradet@cnb.uam es

Dpt. of Biochemistry, McGill University, 3655 Drummond Street,
Montreal, Québec. H3G 1Y6 (Canada). Tel.: 1 514 398 7274. Fax: |

514 398 1287. E-mail: pyronnet@med.mcgill.ca

Whitehead Institute for Biomedical Research, 9 Cambridge Center,
Cambridge, MA. 02142 (USA). Tel.: 1 617 258 6407. Fax: 1 617 258

5213. E-mail: sabatini@wi.mit.edu

Serv. de Bioquimica, Dpto. de Investigacion, Hospital Ramon y Cajal,
Ctra. Colmenar Km. 9, 28034 Madrid (Spain). Fax: 34 91 336 90 16

E-mail: matilde.salinas@hrc.es

Centro de Biologia Molecular "Severo Ochoa", CSIC, UAM,
Cantoblanco, 28049 Madrid (Spain). Tel.: 34 91 397 8463. Fax: 34 91
397 4799. E-mail: jmsierra(@cbm.uam.es

37



1999 WORKSHOPS

Cell Cycle Regulation and Cytoskeleton in Plants

Organized by
N.-H. Chua and C. Gutiérrez

(22-24 March)




1999 WORKSHOPS

Progression through the cell cycle stages occurs as a temporally coordinated series of events
that involve the concerted action of both positive and negative acting effectors. In addition, the cellular
decision to enter and/or exit the cell cycle is the physiological response to a series of external and
internal stimuli.

The basic eukaryotic cell cycle is well exemplified by the situation found in yeasts, unicellular
eukaryotic organisms with a powerful genetics, where many details of the molecular framework
regulating the transits through the G1/S and the G2/M boundaries are known.

Multicellularity requires the superimposition of a number of extra control pathways derived
from the need to integrate signals as well as from the specific developmental patterns. In animals, cell
cycle regulators also participate actively in the maintenance of certain differentiated status. Initial
studies revealed that basic cell cycle regulators, such as some cyclins or cyclin-dependent kinases
(CDKs), are strikingly conserved in animal and plant cells. However, plants have unique growth and
developmental properties and display a specific response to environmental signals and plant hormones.
Therefore, it is likely that the regulatory pathways controlling cell cycle progression and the exit from
active proliferation to differentiation in response to growth signals are different from those operating
in animal cells.

In the last 3-4 years, an enormous advance in this field has occurred regarding several aspects
of the plant cell cycle in terms of the identification of new genes encoding cell cycle regulators, such
as homologs of the human retinoblastoma tumor suppressor protein, novel CDKs, or specific CDK
inhibitors. Now, we are facing an extremely exciting future since very recent results are providing us
with hints which clearly point to novel roles of cell cycle regulators in plant development and body
architecture. Which is the molecular basis for the significant plasticity of plant cells? Why plant cells
are extremely refractary to neoplastic transformation? How cell cycle regulators contribute to the
maintenance of a particular differentiated state and how they contribute to shape the plant body? These
are just a few examples.

Another level of complexity, unique to plants, comes from the immobility of cells within the
plant body. The importance of the plane of division and the significant role of cell expansion in the
generation of plant organs make necessary a strict coordination between cell cycle control and the
cellular components which provide the framework for cell division, i. e., the cytoskeleton.
Cytoskeletons are likely involved in the establishment and maintenance of patterns during plant cell
morphogenesis. Cytokinesis in plant cells is distinct from that in animal cells in several important
aspects. The plane of cell division is presaged by a preprophase band which is comprised of
microtubules. At the zone marked by the preprophase band, the phragmoplast, a complex array of
microtubules, microfilaments and secretory vesicles, grows through a centrifugal process giving rise
finally to the cell plate that divides the two daughter cells. Because cell differentation in plants is often
presaged by asymmetric cell divisions, the placement of the preprophase band must be regulated by
signalling events. Actin, tubulins and dynamin-like proteins contribute to develop a functional cell
plate which is the basis for plant cytokinesis.
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In summary, several interesting aspects related to the topics outlined above have been the
subject of this workshop. A significant amount of novel results and unpublished data were presented.
As expected from their potential impact in the field, they triggered active discussions throughout the
meeting. Based on the directions where the plant cell cycle field is moving, we look forward to very
exciting developments in the near future.

Crisanto Gutiérrez and Nam-Hai Chua
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Cells are constantly facing the challenge of repairing alterations in their genetic material. DNA
damage occurs under normal physiological conditions and can be exacerbated by environmental
factors. Cells have evolved several distinct mechanisms of DNA repair and DNA-damage tolerance,
which help to maintain the structural and informational fidelity of their genome. A large body of
evidence supports the idea that, when those mechanisms fail, accumulated genetic changes lead to a
number of diseases, including the development of neoplasia.

The process of genetic recombination continues to shape and reshape the genomes of all
organisms, thereby enhancing the variation generated by mutations and increasing the polymorphism
of natural populations. Recombination is also used widely as a tool, for both genetic analysis of
biological processes and engineering of new gene constructs and transgenic organisms. A knowledge
of recombination is therefore crucial to many areas of basic biology, biotechnology and medicine. The
analysis of molecular reactions involved in recombination has witnessed significant developments in
the last decade. A large number of recombination genes and proteins have been identified; in a number
of cases, their activities have been associated with specific reactions.

At the cellular level, failure to repair damaged DNA is associated with sensitivity to radiation,
increased mutation rates, DNA and chromosomal aberrations, defects in cell division, and reduced
viability. At the clinical level, human diseases with known or suspected defects in repair show a range
of symptoms, including a high incidence of malignancy, photosensitivity, immunodeficiency,
neurological disorders, growth retardation, premature aging, and death. The contributions presented
in the workshop highlighted the major role of homologous recombination in the maintenance of the
structural and informational fidelity of DNA.

The participants at the workshop represented an international group of prominent investigators
with diverse interests, backgrounds, research strategies and viewpoints. This diversity, together with
the precise focus of the meeting, permitted a critical evaluation of recent progress in the field. On the
other hand, the breadth and depth of the topics presented, the small size of the meeting, the presence
of young motivated participants, and the intimate and stimulating atmosphere of the Juan March
Institute combined to produce a highly informative workshop with lively and inspiring discussions.

J. C. Alonso, J. Casadests, S. C. Kowalczykowski and S. C. West
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Neutrophils are the most abundant leukocytes in blood and constitute the first line of defense
against infectious diseases. These short-lived non-mitotic cells are generated at impressive numbers
in the bone marrow as the result of a highly controlled process of myelopoiesis. Despite the huge
number of neutrophils made daily in the bone marrow, many of them do not meet microorganisms but
undergo apoptosis. Mature neutrophils are fully equipped with an arsenal of harmful agents stored in
granules ready to be used to destroy phagocytosed microorganisms. The neutrophil availability for
combating infections is regulated at different levels: proliferation and maturation of precursor cells in
bone marrow, regulation of programmed cell death, migration through the endothelial cell barrier,
activation of bactericidal systems. Failure to accomplish some neutrophil functions can lead to severe
clinical disorders such as Chronic Granulomatous Disease (CGD) and Leukocyte Adhesion Deficiency
(LAD). The genetic processes regulating neutrophil development in the bone marrow as well as the
modulation of adhesion, diapedesis, migration, exocytosis, respiratory burst and apoptosis as well as
the pathophysiological processes leading to clinical disorders were the focus of the workshop. This
meeting dealt with novel trends in neutrophil structure, function and development. Thus, this workshop
covered molecular events regulating the whole life-span of the neutrophil, including how it is
generated, activated and removed after undergoing an apoptotic process. All of these processes are
finely regulated and we are now starting to understand them at the molecular level.

Myeloid cell production is regulated by a complex interacting network of cytokines that
modulate proliferation, differentiation, apoptosis and mobilization of hematopoietic stem and
progenitor cells. Chemokines, an emerging family of cytokines, are being increasingly implicated in
the production, mobilization and activation of neutrophils, showing a high redundancy in their actions.
One of the major decisions leading to neutrophil generation is made by stem cells committed to the
myeloid lineage, when granule protein coding genes are turned on to provide the synthesis of the
granule constituents that will endow the neutrophil with its battery of microbicidal proteins. CCAAT
enhancer binding proteins (C/EBPs), in particular C/EBPq, play a central role in neutrophil
development and synthesis of neutrophil granule proteins. CCAAT displacement protein, a negative
regulator, must be down-regulated to allow expression of certain granule proteins. However, regulation
of granule protein biosynthesis is individually controlled, and differences in timing of granule protein
synthesis during maturation of neutrophil precursors results in formation of granule subsets with
different protein content. Mature neutrophils are very short-lived leukocytes that die by spontaneous
apoptosis. This process is not simply a way of getting rid of unused neutrophils or of cells after having
performed their task, but may control the number of neutrophils available in combating infections.

Experiments of nature (LAD) as well as man-designed studies have demonstrated that
neutrophil extravasation depend on its ability to adhere, via integrins, to the endothelium. Integrins
behave both as docking and signaling molecules that mediate leukocyte adhesion as well as actin-
cytoskeletal rearrangement and regulation of several neutrophil functional responses, such as migration,
degranulation and respiratory burst. Neutrophils tend to adhere and transmigrate at endothelial cell
borders, where P-selectin acts as a target for neutrophil migration. When ICAM-1 is highly expressed
on activated endothelial cells, neutrophil adhesion proceeds via direct 3,-integrin-ICAM-1 recognition.
Studies using bone marrow-derived neutrophils from fgr’/hck™-knockout mice indicate that Fgr and
Hck are not required for myeloid cell development, but are critical in controlling integrin-mediated
responses such as generation of superoxide anion, adhesion, migration and degranulation. Adherence
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and motility are non-static processes and firm-loose cycles would allow cell movement. In order to
explain the observed cycles in movement and respiratory burst, a novel mechanism was proposed
involving metabolic clocks in neutrophils with cycles in the free concentration of essential metabolites
(ATP and NADPH) which regulate downstream activities. Chemoattractants promote changes in
neutrophil shape with the formation of a uropod at the rear of the cell, which can attract other
neutrophils during neutrophil transmigration. Also, the most abundant neutrophil proteins MRP8/14,
which together account for 45% of the cytosolic neutrophil protein were suggested to play a role, once
released from cells, in neutrophil migration and adhesion.

Phagocytosis and secretion, two critical functions of neutrophils, involve docking and fusion
of intracellular vesicles with the plasma membrane modulated by specific proteins. To compensate loss
of cell surface during phagocytosis, cells generate from the trans-Golgi network vesicles to fuse with
the nascent phagosomes. Different intracellular granules are mobilized independently during neutrophil
exocytosis, and granule constituents, secreted or translocated into the cell surface upon cell activation,
affect neutrophil adhesion and diapedesis. The identification of SNARE proteins in human neutrophils
as well as their differential subcellular localization (plasma membrane vs granule) and functional
assays, suggest a role of these proteins in both neutrophil phagocytosis and secretion.

The power of gene transfection was shown to be useful in dissecting the role of Fcy receptors
and their signaling. Phospholipase D seems to play an important role in phagocytosis signaling.
Phospholipase D activation triggers a signaling cascade, involving Raf-1 and ERK-2, which promotes
generation of pseudopods required for phagocytosis. Phagocytosis may be terminated by the generation
of ceramide which inhibits phospholipase D. The phospholipase D physiological product, phosphatidic
acid, is able also to regulate the activity of type 1 phosphatidyl-1-phosphate-5-kinase, an enzyme that
generates PI-(4,5)-P,, thought to promote PMN degranulation through its ability to recruit lipid-binding
proteins at the membrane.

The main function of human neutrophils is to combat infection and they are very well equipped
to perform this task. This includes the presence of specific as well as more general antimicrobicidal
systems. The antibacterial protein of bactericidal/permeabilty-increasing protein (BPI) is made only
in neutrophils and stored in azurophilic granules. BPI binds LPS and is cytotoxic toward gram-negative
bacteria, promoting their uptake by neutrophils, as well as destruction and detoxification of bacteria
and endotoxin.

Phagocytic cells contain a NADPH dependent oxidase important for killing engulfed microbes.
This oxidase transfers electrons from NADPH to O, to form O," and consists of a membrane-bound
flavocytochrome b composed of an a (gp22°") and B (gp91°™™) subunit. Three cytosolic proteins,
p40P™* p47P" and p677™*, and a GTP-binding protein p21rac are required for activation of electron
transport. Mutations in any of the genes encoding a component of the NADPH oxidase causes CGD,
a rare immunodeficiency that can cause life-threatening infections. The majority of CGD patients suffer
from the X-linked form of the disease caused by mutations in gp91°™~. Over the past 5 years the
mutations in several hundred kindred of X-linked CGD families have been identified. These mutations
lead to instability of gp91”"* mRNA and/or protein. In spite of recent insights in the molecular
underpinnings of CGD, little is known about the mechanisms leading to granulomata formation.

62



1999 WORKSHOPS

With the advent of a better understanding of the molecular mechanisms leading to NADPH
oxidase activation, gene therapy is being attempted to correct the functional defect in O, generation
in CGD. A gene transfer approach is being also launched to treat patients with LAD, characterized by
severe recurrent bacterial infection in which the phagocytic leukocytes fail to firmly adhere to
endothelial cells and subsequently migrate to infectious sites. Molecular defects in the leukocyte
integrin CD18 subunit are responsible for the failure to synthesize a CD18 subunit capable of forming
heterodimers with the leukocyte integrin CD11 subunits and becoming inserted into the plasma
membrane to mediate neutrophil adhesion to the endothelium. These gene therapy approaches look
promising even though they are at a rather early stage, and several problems must be circumvented.
Better vectors, other means for recruiting stem cells as well as mild suppression (“conditioning™) of
the patient’s bone marrow with radiation to enhance engraftment of gene-corrected stem cells will be
required.

Neutrophil functions have long been described, but a great advance in the knowledge at the
molecular level of these functions has been obtained only during the last recent years. This workshop
highlighted the rapid progress made over the last years in trying to dissect the molecular events
occurring in the manifold functionality of these cells. /n vitro and in vivo studies have revealed a great
signaling cross-talk and complexity as well as pleiotropic effects of molecules and receptors in the
different stages of neutrophil differentiation and activation. In addition, neutrophils contain specific
components and display peculiar characteristics that make them as a unique and perfect weapon to fight
rapidly infection, playing a major role in the surveillance system of host organism against foreign
invaders and in acute inflammation. Future molecular studies are expected to reveal mechanisms that
will enable us to improve and modulate neutrophil bactericidal and inflammatory responses.

Faustino Mollinedo and Laurence A. Boxer
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Circadian and seasonal rhythms are central to most biological systems, from daily oscillations
in plant photosynthesis to hormone secretion and annual breeding cycles in mammals. All animals
have an endogenous clock or pacemaker, which, independently from the day-night cycle, generates
circadian rhythms in physiology and behaviour. For years researchers thought that these regulatory
systems required an intact tissue organization and relied upon intercellular communications. Today
we know that each cell composing the pacemaker has endogenous oscillatory properties and contains
an autonomous clock.

During the past 10 years much attention has been given to the search for genes responsible for
the clock function. Clock genes have been cloned in Drosophila, Neurospora, zebrafish and
mammals. An emerging common feature is that most clock genes encode proteins with the structural
characteristics of transcription factors, although there are notable exceptions. These transcription
factors are characterized by the presence of PAS domains, a structural motif involved in protein-
protein interactions. PAS domains take the name from the Drosophila PER gene, the mammalian Amt
(a dimerization partner of the dioxin receptor) and Sim, the product of the fly single-minded gene. In
addition, a second general feature is that clock molecules operate within regulatory networks where
autoregulatory feedback loops play a central role. The example of Drosophila PER and TIM - factors
encoded by the period and timeless genes, respectively - represents a paradigm in the field.

The identification of molecular clock components has provided powerful tools to address
fundamental biological questions such as: which cells contain clocks? When and how the clock starts
ticking? How is it able to anticipate the light-dark cycle, and how is light able to directly influence
clock function? These questions, and others, constituted the centre of debate during the recent
"Molecular Clocks" meeting organized by the Juan March Foundation in Madrid, Spain. As a result,
a base for consensus has been achieved for some of the major topics in clock function during these
days of discussions. First, data from independent groups predicted the existence of extraretinal
photoreceptors in mammals which would mediate entrainment of the clock to light-dark cycles, for
instance reproductive responses to photoperiods. In this context, the identification of CRY1 and
CRY2 in the mouse, which are homologs of plant blue light-receptors (cryptochromes) and
photolyases, open a new avenue of understanding since they are expressed in tissues that are not
commonly though to be light-sensitive. Second, clock genes have a generalized expression in various
tissues, and analysis of their subcellular location and protein-protein interaction has established a
greater complexity in the regulation and combinatorial functions of these factors in mammals. Third,
oscillators are present in peripheral tissues and oscillation is kept in ex vivo organ cultures of these
tissues. Furthermore, independent pacemakers can also be revealed in single cells where their
oscillations can be influenced in different ways by agents acting on various intracellular signaling
pathways.

Our understanding of the functioning of the circadian clock is progressing by leaps and bounds
and the future will undoubtedly hold many surprises. Crucial questions are: what is the biological role
of peripheral clocks? How does light entrain the clock? How do the molecular components of the
clock work together and how are they modulated by intracellular pathways?.

J.R. Naranjo and P. Sassone-Corsi
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Seventy-five years ago, in 1924, Hans Spemann and Hilde Mangold performed one of the best
known experiments in embryology. They transplanted a small region of the amphibian gastrula embryo,
the dorsal lip of the blastopore, into the opposite (ventral) side of a host embryo. They found that the
graft, or "organizer", was able to induce a Siamese twin. The twinned axis was largely recruited from
neighboring cells, indicating that vertebrate development takes place through a series of cell-cell
inductions. Spemann's organizer had three activities:

1) It was able to induce central nervous system
(CNS) on the overlying ectoderm.

2) It dorsalized the mesoderm, forming somite
and muscle at the expense of neighboring cells that would normally form mesenchyme and blood.

3) It induced a secondary gut with all its
endodermal derivatives such as liver and pancreas.

This experiment had an enormous impact on the biological thinking of the twentieth century.
The organizer graft had to release substances responsible for the induction and patterning of the ecto-,
meso- and endoderm, the three germ layers of the embryo. Isolating these inductive substances became
the Holy Grail for experimental embryologists.

With the advent of molecular cloning, it became possible for researchers to isolate genes
specifically expressed in Spemann's organizer and to study their properties. A number of genes were
shown to function as transcription factors in the organizer, such as goosecoid, Lim-1, Xnot, Otx2,
Siamois, Xanf-1, and HNF3-b. The function of these homeobox genes is to control the expression of
secreted factors that in turn pattern the embryo. These secreted proteins include Noggin, Follistatin,
Chordin, Frzb-1, ADMP, Dkk, Nodal-related, Cerberus and others.

Whereas some of this work started in Xenopus, mutagenesis screens in zebrafish identified
mutations in organizer-specific genes such as Xnot (floating head) and chordin (chordino). In the
mouse the homologues of most of the aforementioned genes have been inactivated by targeted gene
mutation. In chick grafting experiments and implantation of beads expressing secreted factors have
led to a renaissance of the study of gastrulation. Thus in 1999 the time was ripe to bring together a
group of leaders in the field of vertebrate development to discuss recent progress, to integrate the
information from diverse experimental animal models, and to discuss the questions that remained for
future pursuit.

The workshop was not a celebration of the landmark Spemann experiment from a historical
point of view but rather a discussion of the latest findings on the field. One of the unexpected results
has been that many of the secreted molecules that pattern the embryo are themselves inhibitors of well-
known growth factors, such as BMPs, Nodal-related genes and Wnts. These secreted antagonists act
in the extracellular space and their activity can be controlled by proteolysis.

With so many components recently discovered, it was no surprise that the workshop did not
provide final answers concerning the molecular nature of the gastrula organizer. Some aspects,
however, seem to be well settled. For example, the recent genetic screens in zebrafish show that BMP
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signals act at late gastrula to promote ventral development in the three germ layers. Studies in Xenopus
have shown that the earliest signals are provided by beta-catenin, which promotes dorsal development
already at early cleavage stages. During the intervening period - spanning from early cleavage to late
gastrula - a plethora of molecules come into play and their exact functional relationships are being
unraveled. Mouse knockouts revealed the unique and redundant function of the various genes,
suggesting that we are only at the beginning of the dissection of the complexities of embryonic
patterning. Studies in chick embryos pointed to the importance of cell movements and morphogenesis,
an aspect that deserves much more attention than has been given to date. Studies in the diverse model
systems provided a great synergy in understanding the common mechanisms of vertebrate gastrulation.

The workshop covered the latest aspects of the molecular biology of early patterning in
vertebrates. The advances in the past few years have been astounding. New molecules and regulatory
principles have been discovered. Some of the novel secreted factors will no doubt be useful to induce
cell differentiation in vitro and may find applications in tissue replacement therapy. The gastrula
organizer controls pattern formation of the vertebrate body plan and therefore, we can expect that
Spemann's organizer will keep yielding new secrets well into its hundredth anniversary.

E. M. De Robertis
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The extremists: telomeres, telomerase and associated partners

Incomplete duplication or aberrant segregation of chromosomes eventually compromises the
proliferative potential of eukaryotic cells, limiting their life span. Increasing evidence indicates that the
ends of chromosomes, or telomeres, have a fundamental role in both crucial moments of cell division.
Telomere biology is essential to understand the molecular clocks underlying cell proliferation. Most
importantly, proteins that act at the telomeres such as the enzyme telomerase and other telomere-
associated proteins have become targets to control pathological aspects of cell division such as ageing
or cancer. For these reasons, the structure and function of telomeres, as well as that of associated
proteins, has become the focus of intense research during the last years. The role of telomerase
components, telomerase-associated proteins and other telomere-binding proteins is being unravelled
at the moment using both biochemical and genetic approaches.

In human cells, telomere length decreases proportionally to the number of times that a cell
divides, presumably due to the incomplete replication of the DNA lagging strand. The rate of telomere
shortening is 80 to 150 bps per cell. One of the key factors involved in regulating telomere is a reverse
transcriptase called telomerase. Telomerase is a ribonucleoprotein DNA polymerase that is able to
synthezise “de novo” telomeres onto chromosome ends. The construction and characterization of knock
out strains for telomerase activity in different organisms has proven that telomerase is indeed essential
to maintain telomeres and that the loss of telomeres is associated with genomic instability and the loss
of cell viability. In mammals, telomere shortening has been associated to defects during embryonic
development, in the germ line, and in the highly proliferative tissues of the adult. The precise regulation
of telomerase during normal development tumor growth, however, remains unknown. The isolation
of the different telomerase components together with the study of cell systems that lack telomerase will
help to understand the regulation and function of this enzyme in mammals.

In yeast, deletion of the telomerase RNA gene leads to telomere shortening and, after a lag
period of about 40 generations, to the loss of cell viability. It is possible to obtain “survivor” cells in
yeast strains that have active recombination pathways and lack telomerase activity. In these survivors,
telomeres are apparently lengthened via a recombination mediated gene conversion mechanism. Recent
experiments suggest that a bypass mechanism for telomerase may also operate in mammalian cells.
Telomerase-negative mammalian cell lines have been identified and in most cases the telomeres are
elongated to 2 ar 3 times their normal size. The identification of telomerase-independent telomere
maintenance in mammalian cells is essential to understand telomere biology. The study of mouse
strains deficient for telomerase activity and/or DNA recombination or DNA repair proteins will help
to identify these mechanisms and to establish their physiological relevance.

All these different aspects of telomere biology have been the subject of the current March
Foundation Workshop “Telomeres and telomerase: cancer, aging and genetic instability”. This meeting
has provided a forum were recent discoveries have been reported and discussed by the telomere and
telomerase scientific community.

Maria A. Blasco
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Ras and Rho are the founder-members of two families of small GTPases, each with more than
ten members, which function in signal transduction from plasma membrane bound-receptors to cellular
responses. The original "dogma" was that Ras and the Ras-like members control signalling cascades
involved in cell growth and cell differentiation, whereas Rho-like GTPases control signalling towards
cell architecture and motility. A substantial amount of research has focussed on these lines for the last
15 years. However, recently we have learned that signalling in which these small GTPases are
involved, is much more broad and complicated than originally anticipated. Thus, there is now a large
body of evidence demonstrating that Ras-like and Rho family members play a role in the control of
transcription and the regulation of the cell ¢ycle. Indeed, Ras and Rho proteins may impinge in a
variety of cell responses such as cell growth and differentiation, senescence, cell death, development,
motility, invasion and many others. Frequently, Ras and Rho GTPases co-operate in these processes
by a complex network of cross-talking pathways. However, we have learned that each GTPase have
its own peculiarities, with respect to structure, biochemical properties, localisation, etc. For instance,
several Ras-like proteins have virtually similar effector domains as Ras, but their function appears to
be completely different. A similar situation can be found with the Rho-like GTPases, with a large
number of partners/effectors identified thus far. This is even further complicated by the still-growing
number of potential effectors for each member of the Ras and Rho branches. Thus, it seems that
besides a high degree of cross-talking among members of these two families of GTPases, there are still
differences in the final biological end-points for specific members of the two families. Most effects
measured thus far have been generated using vastly overexpressed systems. This is a valid approach
to get an idea who is talking to who, and the relative hierarchy for each process, but the next step has
to be more precise. This meeting has been called in an attempt to foster our understanding of the
specific involvement of each family in biological end points, gathering a group of people who can
specifically address the above issues from different sides.

Juan Carlos Lacal
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Transcription of DNA is a central process in the cell and obviously essential for all living
systems. It is a key regulatory mechanism in development and differentiation and the most important
focal point of signal transduction and other regulatory networks controlling the response to exogenous
and endogenous signals. The transcription process allows fine-tuning of gene expression and is the
crucial stage where the "on/off" decision is made. Many disease states, including cancer, involve
dysregulation of gene expression.

Due to its fundamental importance, elucidation of the molecular mechanism of the process of
transcription and its regulation is one of the most intensively studied fields of research in today's
biology. As a result of the massive, world-wide investment of research activities impressive progress
has been made concerning the insight into the basal mechanism of transcription initiation and the
interplay between the basal transcription machinery and the regulatory circuit. The basic transcription
reaction has been dissected and reconstituted in vitro from purified components. Different factors with
multiple specialized functions accomplish the complex series of events from transcription initiation
to elongation and termination. Numerous interactions with regulatory proteins have been identified.

Recently, converging developments have triggered the notion that transcription has multiple
links with other cellular processes that involve DNA homeostasis, notably DNA damage and repair,
recombination and chromatin dynamics. Several examples illustrate the molecular intricacies and
biological impact of these interphases.

1. An important connection between transcription and DNA repair was revealed by the
discovery of a distinct DNA repair pathway focussing on removal of DNA lesions that obstruct
ongoing transcription. This transcription-coupled repair process is intimately connected with the
nucleotide excision repair system, that eliminates a wide range of lesions from the genome, including
damage induced by ultraviolet light and by numerous chemical agents.

2. Another example of a connection between transcription and DNA repair is the dual
functional factor TFIIH, that is involved in transcription initiation as well as in nucleotide excision
repair. Importantly, mutations in this multi-subunit factor can give rise to three distinct conditions all
associated with photosensitivity: the skin cancer-prone syndrome xeroderma pigmentosum with or
without the hallmarks of Cockayne syndrome and the severe neuro-developmental disorder
thrichothiodystrophy characterized by brittle hair and nails. The latter two diseases reveal a novel
concept in human genetics: the existence of inborn defects in basal transcription.

3. Another intriguing link between transcription and DNA homeostasis is the observation of
increased mutation rates associated with transcription. This phenomenon has a good example in the
poorly understood mechanism of hypermutation in active immunoglobulin genes, that enhances
antibody diversity. Interestingly, an increase of mutation rates has also been observed associated with
transcriptional activation of genes in yeast.

4. Recombination rates are increased by transcriptional activation, in prokaryotes and
eukaryotes from yeast to mammals. Intriguingly, several reports suggest that transcriptional elongation
defects can also be linked to an increase in recombination.

113



1999 WORKSHOPS

5. Finally, both DNA repair and recombination have been shown to be modulated by different
states of chromatin structure whereas transcription is also intimately linked with chromatin fluidity.

The above examples likely represent the tip of an iceberg. Probably, numerous ramifications
of transcription, repair, recombination and chromatin conformation with each other as well as with
other cellular events have yet to be discovered. This workshop has provided a forum where recent
discoveries have been reported and discussed in an effort to integrate the knowledge of the individual
areas with each other and to improve our understanding of the molecular basis and biological impact
of these fascinating connections.

A. Aguilera and J.H.J. Hoeijmakers
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Plant cells have evolved and retained at every stage of the cell cycle a complex extracellular
matrix (ECM). The acquisition of this distinct ECM compartment is central to an explanation of the
differences between plant and animal cell development. Because of its presence, plants have evolved
a distinctly different mode of multicellular construction characterized by incomplete cell cleavage,
continuous cytoplasmic connections, and absence of cell motility during morphogenesis. Therefore,
the ECM of a differentiating plant cell is specifically adapted to the particular function of that cell type.
Moreover, developmental events and exposure to any of a number of abiotic and biotic stresses further
increase the compositional and structural variation of the ECM.

The plant ECM also plays important roles during pathogenesis because it is the place where the
first host-pathogen interaction and recognition events take place, and where rapid cellular responses
are executed in the form of local modification and signal transmission that set in motion subsequent
transcriptional activation of defense-related genes.

The cell wall, by far the major component of the plant ECM, is also very dynamic and helps
confer unique and distinctive features to plant cells. The construction and architecture of the cell wall
varies in an orderly manner in accordance with the developmental stages of cells. This pliable character
of cell walls is a direct consequence of changes in the proportion and degree of assembly of various
structural polysaccharides, including cellulose microfibrils, pectin, and hemicellulose polymers. Also,
differences between cell walls of defined cell types originate as a consequence of deposition of more
specific polymers with defined functions (e.g., lignin, which serves to harden and stiffen the walls of
tracheary elements).

Plant cell walls also contain structural proteins that participate in the flexible integration of
environmental responses within plastic developmental programs. The genes encoding these structural
proteins are tightly regulated, and their expression shows cell type specificity and developmental
regulation. Collectively, it seems that plants have evolved regulatory mechanisms allowing genes
encoding structural cell wall proteins to be expressed specifically and in accord with the different
functions exerted by the different tissues. The expression of genes encoding some of these cell wall
proteins can be altered by different cues (e.g., wounding, elicitor treatment, or pathogen attack), and
the deposition of the encoded proteins in the cell wall results in alterations of the functional properties
of this compartment.

Since it is increasingly apparent that cell-cell and cell-matrix interactions exert important
influences upon gene expression and the development of cellular phenotypes in plants, the
characterization of new molecules and signalling events in the plant ECM that could eventually
participate in certain critical features of the plant lifestyle, either under normal or pathogenesis-related
situations, are relevant to gain understanding of the importance of this extracellular cell compartment
in plants.

This workshop brought together scientists actively engaged in the characterization and
understanding of the plant ECM using different systems and with physiological, biochemical,
molecular and cellular biology as well as genetic approaches. The workshop provided a unique
opportunity for the participants to exchange and share information, to review and discuss new
approaches, and to propose directions for future research.

Keith Roberts and Pablo Vera
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Double helical nucleic acid is known for its stability, and yet for most critical transactions
during the cell cycle such as replication, transcription, recombination and repair, and DNA transfer
during bacterial conjugation, the two complementary strands of the duplex must be separated, at least
transiently. Strand separation is achieved by helicases.

Helicases are motor proteins which couple nucleotide (NTP) binding and hydrolysis to nucleic
acid unwinding. Almost 25 years ago enzymes of this class were originally named and described as
chemo-mechanical agents for the control of DNA structure by Hoffmann-Berling (Heidelberg,
Germany). Since then helicases have been the subject of extensive biochemical investigations which
have shed light into the complex interplay between NTP and/or nucleic acid binding, and nucleic acid
unwinding.

The attraction to study the function of helicases of the cell life cycle increased considerably by
the discovery of helicase-related mammalian diseases, like Xeroderma Pigmentosum, Werner's
syndrome, and Bloom's syndrome. However the progress in understanding mechanistic principles of
strand separation is still guided by research on prokaryotic enzymes. A large variety of helicases is
known, twelve in E. coli and about 140 are expected for yeast. However, not all of them are essential
for cell viability. In this context we like to mention the importance of the replicative helicase DnaB of
E. coli. The DnaB protein, the function of which was discovered in 1986 by McMacken, has been the
subject of intense study over the last two decades and still is one of the most important model systems.
However, the work on the replicative helicase of E. coli has been greatly inspired by work on
corresponding proteins of the replication systems of the lytic bacteriophages T4 and T7.

The organization of this first workshop entirely dedicated to helicases was determined by
questions concerning the structure-function relationship of nucleic acid unwinding machines. The
multidisciplinary approach to the field by the combination of ideas of geneticists, biochemists,
biophysicists and structural biologists was supposed to integrate the comprehensive knowledge with
very recent developments on helicases into models on the mechanism of unwinding. Since structural
data provide a new discussion level for explanations in enzymology, the workshop became timely
appropriate when the first crystal structures of a monomeric and dimeric helicase (PcrA of B.
stearothermophilus and Rep of E.coli) were published.

The discussion of structural data of monomeric, dimeric and hexameric helicases comprised
the first part of workshops leading into the evaluation of mechanistic principles and culminating in the
discussion of helicases in the interplay with other components in replication, recombination and repair,
transcription, and bacterial conjugation. The latter of the three sections was thought to provide insight
also into the large variety of helicases in general.

Highlights of the discussions were certainly the novel information on crystal structures of
hexameric replicative helicases extending earlier data obtained by electron microscopy. These data
provide insight into the dynamics of the helicase/substrate interaction in the form of “snap shots”. As
a consequence, the need to expand on these approaches became obvious. In particular, it is critical to
obtain structures of complexes between helicases and nucleic acids, substrates and inhibitors. Another
important issue that still needs additional attention are biophysical studies of the molecular dynamics
of helicases.
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Thus, based on the speed of progress seen in the field at the occassion of this first helicase
workshop, we look forward with great expectations, in particular to a new helicase meeting which will
probably be held sometime in the near future.

Erich Lanka & José Maria Carazo
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Drug addiction is a medical illness that has devastating health, social, political and economic
consequences. Indeed, it is one of the most important health problems facing the world today.
Addiction has this devastating impact despite extensive political effort and social/behavioral research
aimed at its reduction. Social and psychological approaches to the treatment of addiction - while
beneficial to many - have been only partially successful in alleviating the worldwide burden of
substance abuse.

Based on recent scientific advances, attitudes toward addiction and approaches to its treatment
and prevention are rapidly changing. It is now clear that addiction should be conceptualized as a brain
disease that occurs in susceptible individuals as a consequence of cellular and molecular changes in
nervous system function. It is well established that certain brain circuits, like those involving
mesencephalic dopaminergic neurons, are particularly important for mediating the behavioral and
psychological actions of drugs of abuse. This has led to the development of more sophisticated
molecular hypotheses to explain critical features of addiction such as sensitization, tolerance,
withdrawal and dependence. Genetic studies in inbred strains of rodents and the achievement of
genetically modified animals have facilitated the identification of these molecular targets of major
abused drugs. Illustrating this approach, quantitative trait locus mapping has established strong
associations between alcohol preference drinking and specific chromosomal regions containing the
genes for the serotonin 1p receptor, the dopamine D, receptor or the GABA-A receptor g, subunit,
while gene targeting in mice identified the ®-opioid receptor and the dopamine D2 receptor as
necessary elements for the morphine-induced reward.

Additionally, other molecular mechanisms, recruited by drug stimulation as a second stage in
cellular signaling, have been found to contribute to the acute and chronic effects of drugs. Specifically
, second messengers such as cAMP and specific transcriptions factors such as FosB and CREB
participate in the transition to the drug-dependence status resulting from repeated drug exposure. The
actions of these transcription factors on specific genes such as those coding for voltage-gated channels
or local mechanisms regulating synaptic transmission such as those involved in neurotransmitter
storage and release contribute to the adaptive plastic alterations in synaptic transmission in reward-
relevant circuits characterized in drug-dependent animals. The convergence of multiple transmitter
systems in reward-relevant synapses (such as glutamate, acetylcholine or endocannabinoids) have been
also identified as mechanisms contributing to the psychoactive effects of abused drugs.

Different forms of synaptic plasticity, including long-term depression and long-term
potentiation, have been described in the main synapses of the reward-processing circuitry, including
the nucleus accumbens and the ventral tegmental area. These synaptic modifications may also
contribute to the neural adaptations that mediate addiction. Drug-induced plasticity is further modified
by environmental factors that may amplify drug effects, eventually leading to marked morphological
changes in reward-relevant synapses. Yet another common and important consequence of abused drugs
is activation of the physiological stress response leading to the release of glucocorticoids. These
hormones are activators of a family of transcription factors that regulate the expression of specific
genes in the brain and may also contribute to the neuroadaptions underlying addiction.
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Thus, studies on the cellular, biochemical and molecular adaptions that occur in the brain
following acute and chronic exposure to drugs of abuse indicate that drugs and drug-associated
experiences converge to modify critical neural circuitry and configure the phenotype of the drug-
vulnerable subject. The physical and dynamic alterations in the circuits that process motivation and
emotion are likely critical substrate for the long-term changes in behavior that are characteristic of drug
users: conditioning, reward expectancy, loss of control of drug intake, drug craving and relapse. The
main neural circuits that process these different elements of addictive behavior have been elucidated.
One of the most important circuits is the mesolimbic dopaminergic system which appears to be
critically important for processing reward information and the motivational salience of external objects
and events. This system is activated by all drugs of abuse, as well as drug-associated stimuli.

These findings and hypothesis, based on work using laboratory animals have allowed the
establishment of neurobiological models of drug addiction that can be verified or disproven in human
studies. In fact, preliminary functional brain imaging analysis of the effects of drugs of abuse on the
brains of addicted (and non-addicted) subjects has generally confirmed this model in which drugs with
distinctly different chemical structures and initial molecular targets may ultimately activate the same
"final common pathways” in the brain. The further elucidation of the adaptive changes that occur in
these pathways in response to drugs of abuse and which ultimately lead to addiction should enormously
facilitate efforts to diminish the dire medical and societal consequences of this chronic brain disorder.

R. C. Malenka, E. J. Nestler and F. Rodriguez de Fonseca
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"B.B. Brodie" Dept. of Neuroscience, University of Cagliari, Via Porcell
4, 09124 Cagliari (Italy). Tel.: 39 070 675 8417. Fax: 39 070 657 237.
E-mail: myriam@unica.it

Dept. of Neurology and Neuroscience, Cornell University Medical School,
411 East 69" Street, New York, NY. 10021 (USA). Tel.: 1 212 570
2900. Fax: 1 212 988 3672. E-mail: elm2002@med.cornell.edu

Instituto Cajal, CSIC, Avda. Dr. Arce 37, 28002 Madrid (Spain). Tel.
34 91 585 4705. Fax: 34 91 585 4754. E-mail: moratalla@Jcajal csic.es

Behavioral Neuroscience Branch, National Institute on Drug Abuse,
Baltimore, MD. 21224 (USA). Tel.: 1 410 550 16 46. Fax: 1 410 550 16

12. E-mail: Jmoron@intra.nida.nih.gov

148



1999 WORKSHOPS

Maria Pilla

Francesco Rossi

Ana M. Sanchez-Pérez

Angel Santos

Emmanuel Valjent

Eduardo Weruaga

Servent M. Yatin

Venetia Zachariou

Dept. Experimental Psychology, Cambridge University, Downing Street,
Cambridge CB2 3EB (U.K.). Tel.: 44 1223 333 563. Fax: 44 1223 333
564.

Institut Pasteur, 25 rue du Dr. Roux, 75724 Paris Cedex 15 (France).
Tel.: 33 145 68 88 06. Fax: 33 145 68 88 36.

Emest Gallo Clinic and Research Center and Clinics, San Francisco CA.
94110 (USA). Tel.: 1 415 648 7111. Fax: 1 415 648 7116. E-mail:

asperez(@itsa.ucsf edu

Dpto. de Bioquimica, Facultad de Medicina, Universidad Complutense,
Ciudad Universitaria, 28040 Madrid (Spain). Tel.: 91 394 14 56. Fax: 34
91394 16 91.

Laboratori de Neurofarmacologia, Facultat de Ciencies de la Salut i de
la Vida, Universitat Pompeu Fabra,c/Dr. Aiguader 80, 08003 Barcelona
(Spain). Tel.: 34 93 542 28 00. Fax: 34 93 542 28 02. E-mail: emmanuel.

valgent@cexs.upf.es

Dept. Cell Biology and Pathology, Institute for Neurosciences of Castilla
y Leon, University of Salamanca, 1 Alfonso X el Sabio Av., Salamanca

(Spain). Tel.: 34 923 29 44 00. Fax: 34 923 29 45 49. E-mail: ewp(@)
gugu.usal.es

Harvard Medical School, NERPRC/Neurochemistry, One Pine Hill Drive,
Southborough, MA. 01772-9102 (USA). Tel.: 1 508 624 8194. Fax: |

508 624 8104. E-mail: servent_yatin(@hms_ harvard.edu

Dept. of Psychiatry, Yale University School of Medicine, New Haven,
CT. 06508 (USA).Tel.: 1 203 737 2042. Fax: 1 203 737 2043. E-mail:

venetia.zachariou@yale.edu
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1999 FELLOWSHIPS

1999 FELLOWSHIPS

In meetings organized by the Centre a limited number of fellowships is
normally offered to participants, in order to help them cover at least part of their
travel and accommodation expenses.

These fellowships are usually awarded to the younger scientists selected for
participation, or to scientists coming from countries where availability of funds is
particularly scarce.

During 1999, 116 of these fellowships were awarded to participants in 13
different meetings. Among these, 34 fellowships were granted to scientists working
in Spain, and 82 to scientists working abroad.
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JUAN MARCH LECTURES

The Juan March lectures were first organized in 1982, and since then have been held every year
without interruption. The purpose of these lectures is to put Spanish students and professionals in the
field of Biology in direct contact with some outstanding world figures. The invited lecturers often take
advantage of their visit to Spain to give additional seminars in different laboratories.

In 1999, the XVIII lectures series took place, with the general theme of NEW
PERSPECTIVES IN CANCER RESEARCH. The speakers and topics were as follows:

1 March
J. MICHAEL BISHOP
D of Mi biol ,,and' )l BY

Umiversity of California

San Francisco, California (USA)

1989 Nobel Prize in Medicine 5 5 .
Cancer: the rise of the genetic paradigm.

Introduced by: Margarita Salas
Centro de Biologia Molecular “Severo Ochoa™
adrid

8 March
RICHARD PETO

Clinical Trial Service Unit &
Epidemiological Studies Unit
University of Oxford
Oxford (UK) . .
Worldwide strategies for cancer control.

Introduced by: Manuel Nieto-Sampedro

Instituto Cajal
Madrid

15 March

TERRY H. RABBITTS

Laboratory of Molecular Biology
Medical Research Council
Cambridge (UK)
Chromosomal translocations, cancer and

therapeutic targets.

Introduced by: Andrés A%uilera
Facultad de Biologia
Universidad de Sevilla

22 March
MARIANO BARBACID

Centro Nacional de Investigaciones
Oncolégicas Carlos [11
Madrid
Cancer and the cell cycle.

Introduced by: Juan Carlos Lacal
Instituto de Investi B

Madrid
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SESSIONS OPEN TO THE PUBLIC

In connection with some workshops, prominent invited speakers have given additional
lectures in sessions open to the public. In 1999, these were as follows:

During the workshop on Molecular clocks (10-12 May):

-  MICHAEL MENAKER
NSF Center for Biological Timing
Charlottesville, VA. (USA)

Biological clocks: from molecules to man

Introduced by: Paolo Sassone-Corsi
IGBMC
Université Louis Pasteur
Strasbourg (France)

During the workshop on The interface between transcription and DNA repair, recombination
and chromatin remodelling (18-20 October):

- JAN H. J. HOEIJMAKERS
Erasmus University
Rotterdam (The Netherlands)

Cancer, aging and the condition of our genes

Introduced by: Andrés Aguilera
Facultad de Biologia
Universidad de Sevilla (Spain)

During the workshop on Helicases as molecular motors in nucleic acid strand separation (20-22
November):

- JOHN E. WALKER
MRC
Dunn Human Nutrition Unit
Cambridge (UK)
1997 Nobel Prize in Chemistry

Biological energy conversion

Introduced by: Erich Lanka
Max-Plank-Institut fiir Molekulare Genetik
Berlin (Germany)
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SESSIONS OPEN TO THE PUBLIC

During the workshop on The neural mechanisms of addiction (13-15 December):

ROBERT C. MALENKA

Department of Psychiatry and Behavioral Sciences
Stanford University School of Medicine

Palo Alto, CA. (USA)

Basic mechanisms of synaptic plasticity
Introduced by: Fernando Rodriguez de Fonseca

Facultad de Psicologia
Universidad Complutense de Madrid (Spain)
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REVIEWS

During 1999 the meetings organized by the Centre have been reviewed in the following articles:

- Vicente, M., Chater, K. F. and de Lorenzo, V. (1999). Bacterial transcription factors involved
in global regulation. Molecular Microbiology 33 (1): 8-17. (On the workshop of the same title, held
in June 1998).

- Glimcher, L. H. and Singh, H. (1999). Transcription factors in lymphocyte development —
T and B cells get together. Cell 96: 13-23. (On the workshop Transcription factors involved in
lymphocyte development and function, held in October 1998).

- Rivas, L. and Ganz, T. (1999). Eukaryotic antibiotic peptides: not only a membrane business.
Drug Discovery Today 4 (6): 254-256. (On the workshop Eukaryotic antibiotic peptides, held in
February 1999).

- Dever T. E. (1999). Translation initiation: adept at adapting. Trends in Biochemical Sciences
24: 398-403. (On the workshop Regulation of protein synthesis in eukaryotes, held in March 1999).

- Inzé, D., Gutiérrez, C. and Chua, N-H. (1999). Trends in plant cell cycle research. The Plant
Cell 11 (1): 991-994. (On the workshop Cell cycle regulation and cytoskeleton in plants, held in March
1999).

- Mollinedo, F., Borregaard, N., and Boxer, L. A. (1999). Novel trends in neutrophil structure,
function and development. Immunology Today 20 (12): 535-537. (On the workshop Neutrophil
development and function, held in April 1999).

- Foulkes, N. S., Naranjo, J. R. and Sassone-Corsi, P. (1999). Setting the clock in Madrid.
Trends in Cell Biology 9: 371-372. (On the workshop Molecular clocks, held in May 1999).

- Nieto, M. A. (1999). Reorganizing the Organizer 75 years on. Cell 98: 417-425. (On the
workshop Molecular nature of the gastrula organizing center: 75 years after Spemann and Mangold,
held in May 1999).

- Blasco, M. A., Gasser, S. M. and Lingner, J. (1999). Telomeres and telomerase. Genes and
Development 13: 2353-2359. (On the workshop Telomeres and telomerase: cancer, aging and genetic
instability, held in June 1999).

- Waksman, G., Lanka, E. and Carazo, J.-M. (2000). Helicases as nucleic acid unwinding
machines. Nature Structural Biology 7 (1): 20-22. (On the workshop Helicases as molecular motors
in nucleic acid strand separation, held in November 1999).

Editors of the following major scientific journals have participated in different meetings of the Centre
during 1999: Cell (in two meetings); Nature (in two meetings); Science; Neuron (in two meetings);
Nature Neuroscience (in two meetings).
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Date

CENTRE FOR INTERNATIONAL MEETINGS ON BIOLOGY

2000 MEETINGS SCHEDULE

Meeting Subject

Organizers

28 February-1 March

13-15 March

27-29 March

10-12 April

8-10 May

22-24 May

*5-7 June

19-21 June

2- 4 October

16-18 October

6- 8 November

27-29 November

11-13 December

The Molecules of Pain: Molecular
Approaches to Pain Research

Control of Signalling by Protein
Phosphorylation

Biochemistry and Molecular Biology
of Gibberellins

Integration of Transcriptional
Regulation and Chromatin Structure

‘Tumor Suppressor Networks

Regulated Exocytosis and the
Vesicle Cycle

Dendrites

‘The Myc Network: Regulation of
Cell Proliferation, Differentiation
and Death

Regulation of Messenger RNA
Processing

Genetic Factors that Control Cell
Birth, Cell Allocation and Migration
in the Developing Forebrain

Chaperonins: Structure and Function
Comparison of the Mechanisms of

CellularVesicle and Viral Membrane
Fusion

Molecular Approaches to Tuberculosis

S.P. Hunt. University College London.
F. Cerveré. Universidad de Alcald. Madnd.

J. Schlessinger. NYU Medical Center. New York.

G. Thomas. Friedrich Miescher Institute. Basel.

F. de Pablo. Centro de Investigaciones Biologicas. Madnd

J. Moscat. Centro de Biologia Molecular "Severo Ochoa”. Madrid.

P. Hedden. University of Bristol.
J.L. Garcia-Martinez. Instituto de Biologia Molecular y Celular de Plantas,
Valencia.

J.T. Kadonaga. University of Califormia. San Diego.
J. Ausié. University of Victoria,
E. Palacidn. Centro de Biologia Molecular "Severo Ochoa™. Madnd.

J. Massagué. Memorial Sloan-Kettering Cancer Center. New York.
M. Serrano. Centro Nacional de Biotecnologia. Madnd

R.D. Burgoyne. University of Liverpool.
G. Alvarez de Toledo. Facultad de Medicina. Universidad de Sevilla.

S. Siegelbaum. Columbia University. New York.
R. Yuste, Columbia University. New York.

R.N. Ei Fred Hi Cancer R h Center. Seattle
J. Leén. Facultad de Medicina. Universidad de Cantabria. Santander.

W. Keller. University of Basel and Biozentrum. Basel.
J. Ortin. Centro Nacional de Biotecnologia. Madrid
J. Valcircel.

Biology 1 y. |

P. Rakic. Yale University. New Haven.
E. Soriano. Facultad de Biologia. Universidad de Barcelona.
A. Al Buylla. Rockefeller U y. New York.

W. Baumeister. Max--Planck-Institute for Biochemistry. Munich.
J.M. Valpuesta. Centro Nacional de Biotecnologia. Madrid.
J.L. Car Centro Nacional de Bi ia. Madrid,

J.J. Skehel. National Institute for Medical Research. London.
J.A. Melero. Centro Nacional de Biologia Fundamental. ISCITl. Madnd.

B. Gicquel. Institut Pasteur. Paris.
C. Martin. Facultad de Medicina. Universidad de Zaragoza.

* This meeting will take place at Columbia University, New York. All others will be organized at the Instituto Juan March, Madrid.
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