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FOREWORD 

This publication covers the activities of the Centre for International 
Meetings on Biology during the year 200 l . All of them were, in due time, 
broadly announced by means of brochures, posters, advertisements in scientific 
journals and other periodicals, and are also described in detail in the Internet 
page www.march.es/biology. 

The core of the Centre's work during 200 l was the organization of 
thirteen workshops, dealing with very different biological topics. An 
introduction to each of these meetings is presented here, fo llowed by a li st of 
invited speakers and participants se lected from among the applications 
received. In total , 255 speakers were invited to the meetings during this year, 
and 388 participants were chosen from among 587 app lications received. 

13 booklets were publi shed on these meetings, including the abstracts of 
the contributions presented by the participating scientists . About 450 copies of 
each booklet were distributed to research groups and laboratories working on 
problems relating to the subject of each meeting. 

A Grant for Basic Research was established by the Fundación Juan 
March in 2000. It has been awarded for the second consecutive year in 200 1, as 
described in the following pages. 

A short notice is given on reviews published during 2001 in sc ienti tic 
journals regarding meetings organi zed by the Centre. 

The schedule of meetings to take place in 2002 is also offered in this 
rerort. 

Instituto Juan March de Estudios e Investigaciones 
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THECENTRE 

THE CENTRE FOR INTERNA TI O NAL 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 emphasis is given to advanced lines of 
research. 

The Centre's activities stem from the Plan for International Meetings on 
Biology, initiated by the Fundación Juan March in January 1989 and ending 
in December 1991 . A wide range of meetings and scientific activities were 
organized under this Plan . The Fundación 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 
prívate foundation created in October 1986 and recognized by the Spanish 
Ministry of Education and Culture. This foundation complements the work ofthe 
Fundación Juan March, asan 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 Rodríguez Robles, 
Pablo Vallbona, Enrique Piñel and Jaime Prohens. Javier Gomá is the Secretary 
and José Luis Yuste is Managing Director ofthe Institute. 

The Centre for International Meetings on Biology is located at Calle 
Castelló 77, Madrid. 
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SCIENTIFIC COUNCIL 

SCIENTIFIC COUNCIL AND MANAGEMENT OF THE CENTRE 

During the year 2001 the Scientific Council of the Centre comprised the following 
members: 

César Milstein 

Medica! Research Counci l 
Cambridge (United Kingdom) 

Ginés Morata 

Centro de Biología Molecular "Severo Ochoa" 
CSIC - Universidad Autónoma de Madrid (Spain) 

Erwin Neher 

Max-Planck-Inst itut für Biophysikalische Chemie 
Gottingen (Germany) 

Margarita Salas 

Centro de Biología Molecular. "Severo Ochoa" 
CSIC - Universidad Autónoma de Madrid (Spain) 

Ramón Serrano 

Instituto de Biología Molecular y Celular de Plantas. 
CS IC - Universidad Politécnica de Valencia (Spain) 

Sir John E. Walker 

Medica! Research Council 
Cambridge (United Kingdom) 

The Scientific Counci l determines the priorities for the Centre's activities. It may pul 
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 fee ls deserve support. 

In general terms, the Scientific Council advises the Centre for International Meetings 
on Bio logy on any scientific subject or issue falling within the seo pe of the Centre's activities. 

The Director ofthe Centre is Andrés González. 
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MARCHGRANT 

MARCH GRANT FOR BASIC RESEARCH 

The Fundación Juan March decided in 2000 to award each year a Grant of 150 mi Ilion 
pesetas to support the work of a Spanish scientist, aged under 50, carrying out original· and 
creative research in Spain. The scientific field selected in principie to receive this award is 
Biology, thereby maintaining the support given to this science by the Foundation since its 
creation in 1955. The Grant will be paid out over a period of between 3 and 5 years, in 
accordance with the needs ofthe recipient scientist. 

The Scientific Council ofthe Centre for International Meetings on Biology will submit 
a proposal for the annual award of this grant to the Fundación Juan March. 

This Grant for basic research will be awarded without prior submission ofproposals. It 
is neither a prize nor an expression of recognition for a lifetime's achievement, but a means of 
supporting the work of a scientist leading a team of high-level scientific production, carrying 
out top quality research and with promising prospects. The March Grant will be incompatible 
with any other major grants from prívate institutions, it cannot be prolonged and will not 
inch:de additional allowances to the scientist ' s host institution. At the end of the Grant a final 
report of the research will be published. 

The Grant was awarded for the first time in September 2000 to Prof. José López
Barneo (School of Medicine, University of Seville, Spain). In November 2001 it was awarded 
for the second time to Dr. Jorge Moscat (Centro de Biología Molecular "Severo Ochoa", 
Madrid, Spain). 

The terrns ofthis Grant are as follows: 

l. Aim. To support the work of a Spanish scientist, aged under 50, carrying out 
original and creative research in Spain. It is neither a prize nor an expression of recognition 
for a lifetime's achievement, but a financia! award to be used on basic research. 

2. Area. The scientific field initially selected is Biology, thereby maintaining the 
support that the Fundación Juan March has given to research in this area for over 25 years. 

3. Endowment. A single Grant of 150 million pesetas will be awarded every year. 

4. Selection Committee. The Grant for basic research will be awarded without prior 
submission of proposals. The award will be made on the basis of the recommendation of a 
Selection Committee chaired by the Managing Director ofthe Fundación Juan March. 
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MARCHGRANT 

6 . lncompatibilities. The March Grant will be incompatible with any other major 

grant from a private institution. Its compatibility with any other grant, public or private , 

Spanish or foreign, shall be decided in consultation with the Fundación Juan March. 

7. Use of the Grant. The recipient sc ien ti sl wi ll use the Grant to advance his/her 

research in accordance with his/her own criteria . Only the amounts devoted to personnel costs 

must be agreed with the Foundation beforehand. The Grant cannot be extended and wi ll not 

include additional allowances for the scientist 's hosl institution. 

8. Obligations. The selected sc ientisl wil l provide the Foundation with a summary of 

the work lo be undertaken during the period covered by lhe Gran t. Expenses charged lo lhe 

Grant shall be justified to the Foundation once ayear, and sent together with a brief report on 

lhe resulls achieved and a li st of lhe sc ienlific papers published during that period. Al the end 

of the Grant, a final reporl will be submitted and may be published. The Fundación Juan 

March relains the righl to wilhdraw lhe Granl on justifiable grounds. 
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Date 

12-14 February 

26-28 February 

12-14 March 

2-4 April 

7-9 May 

21-23 May 

4-6 Junc: 

18-20 June 

8- 10 Octobcr 

12-14 Octobt=r 

12-14 Novc: mbcr 

J-5 Dc:cembc r 

17-19 Dect:mbc r 

2001 MEETINGS SCHEDULE 

CENTRE FOR INTERNATIONAL MEETINGS ON BIOLOGY 
200 1 MEETINGS SCHEDULE 

Meeting Subject 

Pumps, Channels and Transporters: 
Structure a nd Fun ction 

Common Molecules in Development and 
Carcinogcnesis 

Structural Genornics and Bioinformatics 

1\'lccha nisms of DNA-Bound Proteins 
in l)rokaryotes 

Rcgulation of Protein Function"by 
Nilricüxidc 

Thc Regulation ofChromatin Func tions 

Lcft-Right Asymmctry 

Ncural PrrpaUerning and Spcc itication 

Signa lling at the Growth Conc 

1\ lolecu lar Basis of lonic Homeos tasis 
ami Sa lt Tolerance in Jllants 

Cross Talk Between Ccll Di\•isio n Cyclc 
and Dcvelopment in Plants 

1\ lolccular Basis of Human Congcnital 
Lymphoc)'le Oisordrrs 

Gcnomir ,.s No n-Grnomic Steroid Actions: 
Enrountered or l lnifi ed ViC\\ S 

Organizers 

O.R. Madden. Max-Pianck-lnsti tute fo r Medica! Rescarch. 
Heidelberg 

W. Kühlbrandt. Max- Piank-lnstitutc for Biophysics . Frankfurt. 
R. Serrano. Instituto de Biología Molecu lar y Celular de Plantas. 

Valencia. 

l\·1. Takeichi. Kyoto University. 
M.A. Nieto. Instituto Cajal. Madrid. 

B. l-l oni g. Columbia University. Ncw York. 
B. Ros l. Columbia Univcrsity. Ncw York. 
A. Valencia. Centro Nac ional de Biotecnologia. Madrid. 

R. Schlcif. Johns Hopkins University. Baltimorc. 
M. Col l. Centro de Investigación y Desarrollo Barcelona. 
G. del Solar. Centro de Investigaciones Biológicas. Madrid. 

J .S. Stamlcr. Duke University Medica! Ccntcr. Durham 
J .M. Mato. Facultad de Medicina Universidad de Navarra 

Prunplona. 
S. Lamas. Centro de Invest igaciones Biológicas Madrid. 

V. Corees. Johns Hopkins Univcrsity. Bal timorc. 
T. Kouzarides. Wellcome/CRC lnstitute. Crunbridgc 
C. Peterson. Un ivcrsity of Massachusetts. Worcester. 
F. Azorln. Instituto de Biología Molecular. Barcelona. 

C.J. Tabin. 1-!arvard Medica! School. Bastan . 
J .C. lzpisúa Del monte. The Salk lnstitute for 01ological Stud1cs. 

La Jolla 

K. G. Storcy. Un ivcrsity ofDundcc. 
J . Modole ll. Centro de Biología Molecular "Severo Ochoa" 

Madrid. 

E. Macagno. Columbia Univcrsity. New York 
P. Bo,•olenta. Instituto Caja!. Madrid 
A. Fcrrús.lnstituto Caja\. Madrid 

E. Blumwald. Univcrsity ofToronto 
A. Rodríguez-Navarro. E.T.S. de Ingen ieros Agrónomos. 

Madrid . 

V. Sundaresan. lnsti tute of Molecular Agrobiology Smgapore 
C. Guti érrcz. Centro de Biología Molecular "Severo Ochoa" 

Madrid. 

H.D. Orhs. University ofWash1ngton Scanlc. 
J. R. Reguciro. Facultad de Mcdicma Universidad Complutense 

Madrid. 

M.G. Parkcr. Imperial Canccr Rescarch Fund London 
~ I. A . VaiHrde. Umvcrsitat Pompcu Fabra Barcelona 
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2001 WORKSHOPS 

Pumps, Channels and Transporters: 
Structure and Function 

Organized by 
D.R. Madden, W. Kühlbrandt and R. Serrano 

(12-14 F ebruary) 

Co-sponsored by 

JEf:illl83(Q) EUROPEAN MOLECULAR BIOLOGY ORGANIZA TION 
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2001 WORKSHOPS 

Membrane proteins are implicated in the most basic physiological functions , such as 
nerve signalling, learning and memory, nutrient uptake, energy conversion and muscle 
contraction. Correspondingly, their malfunction has been linked to a wide variety of 
pathologies. Furthermore, deterrnination of membrane protein structures will be an essential 
componen! of efforts to extrae! meaning from the human genome: approximately 30% of the 
new proteins discovered are predicted to be membrane bound. Y et des pite their fundamental 
importance, membrane proteins generally remain refractory to structural characterization, and 
thus to a molecular understanding of their funct ion. The difficulties begin with the production 
of sufficient quantities of protein for structural studies and continue through crystallization and 
structure deterrnination, all of which are particularly difficult for membrane proteins. As a 
result, only a comparatively small number of structures ha ve been deterrnined from this class 
of proteins, predominantly from those that are naturally abundan! and generally involving 
considerable scientific and financia! resources. Nevertheless, a number of recent developments 
provide hope that membrane protein structure determination will accelerate, including 
expression, refolding as well as the two-and three-dimensional crystallization of severa! new 
membrane proteins. Coupled with molecular biological analysis of the function and regulation 
of such proteins, the new structural information could stimulate a much deeper understanding 
of their modes of action. By their nature , membrane proteins are involved in transmitting 
molecules or signals across lipid bilayers. The theme of transport and transporters thus 
provides a natural motif running throughout the program. 

The goal ofthis workshop was two-fold: to provide an overview ofthe state-of-the-art in 
membrane protein expression, purification and crystallization, and to review the curren! 
knowledge of membrane protein structure and function. It thus included both structural 
presentations and technical talks, protein biochemistry and structure determination, and talks 
aimed at interpreting structural data in functional terms. Significan! advances have been made 
recen ti y in the analysis and prediction of transmembrane pro te in structure and function on the 
basis of sequence information now available from the numerous genome projects. New 
techniques and systems for the overexpression and two- and three-dimensional crystallization 
off'!r the prospect of direct structural and biochemical information for functiona lly importan! 
but previously inaccessible membrane proteins. 

Channel proteins permit the passive, but regulated flow of ions and metabolites across 
membranes. In sorne cases, such channels are constitutive ly open, raising questions of 
selecti vity that can be investigated, for exarnple, in the comparison of the bacteria! aquaporins 
and glycerol channels. In others, channels are opened or "gated" by externa! stimuli , such as 
transmembrar.e voltage changes or neurotransmitter binding. The conformational basis for 
such coupling is being investigated, among others, for the glutarnate receptor ion channels 
responsible for excitatory synaptic signalling in the brain. Finally, both gating and flux of such 
channels can be modulated by protein modifications or by complex interactions between the 
channel and its permeant. 

Pumps and transporters are involved in the active translocation of substrates across the 
membrane. building up electrochemical gradients or moving metabolites to the appropriate 
compartment in the cell. The so urce of energy for translocation can be provided by light , as in 
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2001 WORKSHOPS 

bacteriorhodopsin or photosynthetic proteins. lt can also be chemical , as for the P-type 
A TPases or drug resistance proteins. The advent of structural data for such systems means that 
the conformational basis of such reactions can now be investigated. It can also be approached 
for proteins that exploit electrochemical gradients, such as secondary ion transporters or the 
A TP synthase. 

The number of recent structures presented and the development of severa! promising 
technical advances suggest that the coming years will provide many further insights into the 
molecular mechanisms of active and passive membrane transport . 

Dean R. Madden, Werner Kühlbrandt and Ramón Serrano 

Instituto Juan March (Madrid)



Neali Armstrong 

Peer Bork 

Andreas Engel 

Richard Henderson 

Carola Hunte 

Wil N. Konings 

Werner Küblbrandt 

José López-Barneo 

Hartmut Luecke 

Dean R. Madden 

2001 WORKSHOPS 

LIST OF INVITED SPEAKERS 

Dept. ofBiochemistry. Columbia Univ. 650 West !68th St., 
New York, NY. 10032 (USA). Tel.: 1 212 305 4062 . Fax: 1 
212 305 8174. E-mail: naal5 @columbia.edu 

EMBL and MDC. Meyerhofstr. 1, 69012 Heidelberg 
(Germany). Tel.: 49 6221 387 526. Fax: 49 6221 38 75 17. 
E-mail: Peer.Bork @EMBL-Heidelberg.de 

Biozentrum. Univ. ofBasel. Klingelbergstrasse 70, 4056 
Base! (Switzerland). Tel.: 41 61 267 2262. Fax: 41 61 267 
21 09. E-mail : Andreas.Engel@unibas.ch 

MRC Laboratory of Molecular Biology. Hills Road, 
Cambridge CB2 ·2QH (UK). Tel.: 44 1223 402 215 . Fax: 44 
1223 249 565 . E-mail: rhl5@mrc-lmb.cam.ac.uk 

Max-Planck-lnstitut fiir Biophysik. Heinrich-Hoffmann-Str. 
7, 60528 Frankfurt (Germany). Tel.: 49 69 96 76 93 89. 
Fax: 49 69 96 76 94 23. E-mail : Carola.Hunte@mpibp
frankfurt.mpg.de 

Dept. of Microbiology, Groningen Biomolecular Sciences 
and Biotechnology lnstitute. Univ. ofGroningen. Kerklaan 
30, 9751 NN Haren (The Netherlands). Tel.: 31 50 363 21 
52. Fax: 31 50 363 21 54. E-mail : w.n.konings@biol.rug.nl 

Max-Planck-lnstitut ftir Biophysik. Heinrich-Hoffrnann-Str. 
7, 60528 Frankfurt am Main (Germany). Tel.: 49 69 96769 
399. Fax: 49 69 96769 359. E-mail: kuehlbrandt@mpibp
frankfurt.mpg.de 

Dpto. de Fisiología Médica y Biofisica y Hospital 
Universitario Virgen del Rocío. Univ. de Sevilla. Avda. 
Sánchez Pizjuán, 4, 41009 Seville (Spain). Tel.: 34 95 455 
17 68. Fax: 34 95 455 17 69. E-mail: lbameo@cica.es 

Departments ofMolecular Biology & Biochemistry and 
Physio logy & Biophysics, 3205 Biological Sciences ll . 
Univ. ofCalifomia, lrvine, CA. 92697-3900 (USA). Tel. : 
949 824 1605 . Fax: 1 949 824 3280. E-mail : hudel@uci .edu 

MPI for Medica! Res. Jahnstr. 29, 69120 Heidelberg 
(Germany). Tel.: 49 6221 486 286. Fax : 49 6221 486 437. 
E-mail: madden @mpimf-heidelberg.mpg.de 
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Esteve Padrós 

Micbael Gjedde Palmgren 

Ramón Serrano 

Henning Stablberg 

David L. Stokes 

Robert M. Stroud 

Cbris G. Tate 

Chikashi Toyoshima 

Catberine Vénien-Bryan 

John E. Walker 

Horst T. Witt 
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U. de Biofisica, Dept. de Bioquímica i de Biologia Mole

cular, Fac. de Medicina. Univ. Autónoma de Barcelona, 

08193 Bellaterra, Barcelona (Spain). Tel.: 34 93 581 18 70. 

Fax: 34 93 581 19 07. E-mail: Esteve.Padros @uab.es 

Department ofPiant Biology. The Royal Veterinary & 
Agricultura! Univ. Thorvaldsensvej 40, 1871 Frederiksberg 
C, Copenhagen (Denmark). Tel.: 45 35 28 25 92. Fax: 45 35 

28 33 33. E-mail: palmgren@biobase.dk 

Instituto de Biología Molecular y Celular de Plantas. 

Universidad Politécnica de Valencia-C.S.l.C. Camino de 

Vera, 46022 Valencia (Spain). Tel.: 34 96 387 78 60. Fax: 

34 96 387 78 59. E-mai l: rserrano@ibmcp.upv.es 

Biozentrum. Univ. ofBasel. Klingelbergstr. 70,4056 Base! 

(Switzerland). Tel.: 41 61 267 09 49. Fax: 41 61 267 21 09. 

E-mail: Henning.Stahlberg @unibas.ch 

Skirballlnstitute. NYU School of Medicine. 540 First A ve, 

New York, NY. 10016 (USA). Tel.: 1 212 263 15 80. Fax: 1 

212 263 15 80. E-mail: stokes@mcbi-34.med.nyu.edu 

Biochemistry Department. University of California, San 
Francisco, CA. 94143 (USA). Tel. : 1 415 476 4224. Fax: 1 

415 476 1902. E-mail : stroud@msg.ucsf.edu 

MRC Laboratory of Molecular Biology. Hills Road, 

Cambridge CB2 2QH (UK). Tel. : 44 1223 40 22 91. Fax: 

44 1223 2 1 35 56. E-mail: cgt@mrc-lmb.cam.ac.uk 

lnst. ofMolecular and Cellular Biosciences. The Univ. of 

Tokyo. 1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-0032 (Japan). 
Tel. : 81 3 58 41 84 92 . Fax: 81 3 58 41 84 91. E-mail : 

ct@iam.u-tokyo.ac.jp 

Lab. ofMolecular Biophysics. South Parks Road, Oxford 

OX I 3QU (UK). Tel.: 44 1865 27 53 77. Fax: 44 1865 27 

51 82. E-mail : venien@biop.ox.ac.uk 

MRC-Dunn Human Nutrition Unit. Hills Road, Cambridge, 

CB2 2XY (UK). Tel.: 44 1223 25 27 01. Fax : 44 1223 25 

27 05. E-mail : walker@mrc-dunn .cam.ac .uk 

Max-Yolmer-lnst. Technische Univ . Berlin. Str. d. 17. Juni 

135, 10623 Berlin (Gerrnany). Tel.: 49 30 314 22245. Fax: 

49 30 314 21122 . E-mail : pitts@struktur.chem. tu-berlin .de 
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LIST OF PARTICIPANTS 

Armando Albert 

Gregor Anderlub 

Cécile Breyton 

Stépbanie Dambly 

Jens Dietricb 

Katrine Drumm 

Antonio Felipe 

Wendy Fernández-Ocboa 

Susanne Fiscber 

Aoja T. Fuglsang 

M' Rosa Gómez-Villafuertes 

Instituto Química Física Rocasolano (CSIC). Serrano 119, 
28006 Madrid (Spain). Tel.: 34 91 561 94 OO. Fax: 34 91 
564 24 31. E-mail: xa1bert@iqfr.csic.es 

University ofNewcastle upon Tyne, NE2 4HH Newcastle 
upon Tyne (UK). Tel.: 44 191 222 7442. Fax: 44 191 222 
7424. E-mail: gregor.anderluh@ncl.ac.uk 

MPI flir Biophysik. Heinrich Hoffmann Str., 7, 60528 
Frankfurt am Main (Gerrnany). Tel.: 49 69 96 769 357. Fax: 
49 69 96 769 359. E-mail: Ceci le.Breyton@mpibp
frankfurt. mpg.de 

Université catholique de Louvain. Croix du Sud 2, bte 20, 
1348 Louvain-la-Neuve (Belgium). Tel.: 32 1 O 45 36 18. 
Fax: 32 1 O 47 38 72. E-mail: damb1y@fysa.ucl.ac.be 

Max-Pianck-lnstitut flir Biophysik. Heinrich-Hoffmann-Str. 
7, 60528 Frankfurt am Main (Gerrnany). Tel. : 49 69 967 
69357. Fax: 49 69 967 69359. E-mail: dietrich@ mpibp
frankfurt.mpg.de 

The Royal Veterinary and Agricultura! University. 
Thorvaldsensvej 40, 1871 Copenhagen (Denmark). Tel.: 45 
3528 2594. Fax: 45 3528 3365. E-mai l: kd@staff.kvl.dk 

Departaments de Bioquímica i Biologia Molecular. Univ. de 
Barcelona. Avda. Diagonal 645, 08028 Barcelona (Spain). 
Tel.: 34 93 403 46 16. Fax: 34 93 402 15 59. E-mail: afelipe 
@porthos.bio.ub.es 

Instituto de Biología Molecular (CS1C). Jordi Girona, 18-
26, 08034 Barcelona (Spain). Fax: 34 93 204 59 04. E-mai l: 
wfocri@cid.csic.es 

EMBL. Meyerhofstrasse 1, 69117 Heidelberg (Gerrnany). 
Tel.: 49 622 1 387 265. Fax: 49 6221 387 306. E-mai l: 
sfischer@ embl-heidelberg.de 

Biochimie et Physiologie Molecularies des Plantes. UMR 
ENSA-M 1 INRA 1 CNRS, 34060 Montpell ier cedex 1 
(France) 

Opto. de Bioquímica. Facultad de Veterinaria. 
Universidad Complutense de Madrid. Avenida Puerta de 
Hierro, s/n, 28040 Madrid (Spain). Tel. : 34 91 394 38 90. 
Fax: 34 91 394 39 09. E-mail : marosa@eucmos. sim .ucm.es 
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Rosario Haro 

Agustín Hernández 

Eckhard Hofmann 

Chaim Kahana 

Dirk Linke 

Luis Martínez-Martínez 

Mike Merrick 

José M. Mulet 

George L. Orriss 

José R. Pérez-Castiñeira 
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Opto. Biotecnología. E.T.S.I.Agrónomos. Univ. Politécnica 

de Madrid. Ciudad Universitaria s/n, 28040 Madrid (Spain). 

Tel.: 34 91 336 57 55 . Fax: 34 91 336 57 57. E-mai l: rharo 

@bit.etsia. upm.es 

Instituto de Recursos Naturales y Agrobiología de Sevilla 

(CSJC). Opto. Biología Vegetal. Avda. Reina Mercedes 10, 
Sevilla 41 0 12 (Spain). Tel. : 34 95 462 47 11. Fax: 34 95 

462 40 02. E-mail : aheman@cica.es 

Ion Channel Structure Group, Max Planck lnstitute for 
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Recen! findings emerging from different research fields are reinforcing the idea that 
the same molecules and mechanisms operate during embryonic development and in the adult, 
under both physiological and pathological conditions. 

In this workshop, held at the Juan March Foundation between February 26-28 , 200 1, a 
tot:Jl of 50 scientists, including speakers, gathered to exchange ideas regarding the molecules 
and signalling pathways that are common to development and cancer. The link between 
deve lopment and tumorigenesis is stronger than ever, and may open new avenues in cancer 
research owing to the availabi lity of experimentally amenable systems. 

Different topics were covered in this workshop, and particular attention was paid to 
the molecules and signalling pathways triggering one of the key processes in morphogenesis 
and tumour progression: the Epithelial-Mesenchymal Transition (EMT). Thi s process 
involves a dramatic change in cell phenotype by which a well-differentiated and polarised 
epithelial cell is converted into a mesenchymal cell with a leading edge that facilitates its 
migration through the extracellular matrix, and thus, the colonisation of different structures. The 
acquisition of this phenotype is fundamental for the formation of many ti ssues and organs 
during embryonic development and constitutes the first step in the metastatic process in tumours 
of epithelial origin. 

Severa! signalling pathways have been implicated in triggering EMT. In particular, the 
TGF-P superfamily has been shown to induce EMT both during embryonic development, and 
in tumour invasion and metastasis. Members of this fami ly participate in many different 
developmental processes including the contro l of neural induction, dorso-ventral patteming 
and organogenesis, and they promote the conversion of ce ll s with an epidermoid carcinoma 
phenotype to a spindle morphology in vio·o. The majority of these processes were revised at 
the meeting, where an additional very promising role in wound healing was presented. 

Undoubtedly, adhesion molecules deserved to be paid special attention during this 
workshop as individual cells must adhere either to their neighbours or to the extracellular 
matrix around them. Amongst the main protein families that mediate these interactions are the 
cadherins and the integrins, and the corree! functi oning of these molecules is crucial both for 
tissue morphogenesis and ti ssue homeostas is in the adult. Thi s has become even more evident 
when discussing the number of genes involved in adhesion, since it seems that there has been 
a parti cular expansion of these molecules in humans. They are tightly regulated, not least 
because their malfunctioning produces serious consequences including embryonic lethali ty 
anci the endowment of neo-plasti c properties to tumour ce li s. lndeed, E-cadherin is thought to 
be an invasion-suppressor gene since its loss is considered a marker of poor clinical outcome. 
As the loss of E-cadherin is concomitant with the onset of EMT, it is extremely importan! to 
understand the mechanisms that regula te cadherin expression. Recently, members o f the Snail 
fa mily of transcription factors that repress cadherin expression ha ve been implicated in EMT. 
both in different embryonic regions during development and during tumour progress ion. 
lndeed, results from severa! groups have shown that the direct repress ion of E-cadherin 
transcription is sufficient to trigger EMT. During the meeting we had the opportunity to 
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discuss the role of these transcription factors in different systems and to learn about other 
transcription factors al so involved in the regulation of cadherin expression. 

Another molecule that occupies a central position in the regulation of cell adhesion, 
cell growth and tumorigenesis is ~-catenin. Apart from its well-known role in cadherin
mediated adhesion processes, recent studies have established its role in a novel signa! 
transduction pathway initiated by Wnt growth factors . This pathway is crucial for embryonic 
patterning and cell fate determination both in vertebrales and invertebrates through the control 
of gene transcription. Moreover, the association of ~ - catenin with the tumour suppressor gene 
APC reveals a role for this pathway in tumorigenesis. The study in different systems and the 
availability of severa! mouse models is helping to understand the important equilibrium 
between the di verse functions of ~-catenin in a particular cell context. 

Finally, a theme common to embryonic cell migration and neo-plastic progress ion is the 
production of extracellular matrix hydrolytic enzymes. Among them, the metalloproteinases 
attracted much attention, since a positive corre lation between their expression and the invasive 
potential ofturnours, both in vitro and in vivo, has been found . 

The use of different experimental systems and approaches, including trartsgenic and 
mutant animals and sophisticated screening approaches, has uncovered a whole plethora of 
molecules involved in the cellular signalling pathways that lead to the acquisition of normal 
migratory behaviour or malignant properties. We hope and believe that this meeting has 
contributed to enhance the communication between scientists working in these field s, and 
opens up new avenues of research and novel collaborations aimed at better understanding the 
mechanisms used by common molecules operating in both physiology and pathology 
processes. It should also served to emphasise the need for basic researchers and pathologists to 

wo~l< together in the hope of understanding the process of tumour progression, paving the way 
for the design of specific anti-invasive drugs. 

M. Angela Nieto and Masatoshi Takeichi 
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Large-scale sequencing is filling up the catalogue of natural proteins at a breathtaking 
speed. Today, we have available not just a large number of sequences, but also glimpses of 
the genetic inventory of entire organisms. Jt is widely assumed that this will improve our 
understanding of cells, in particular, and of life, in general. This may appear to be science
fiction; however, structural genomics - the marriage between protein structure determination 
and genomics - has already begun. The meeting addressed the challenges for bioinformatics 
resulting from structural genomics in two ways: (1) How can bioinformatics contribute to 
structural genomics initiatives? (2) What can bioinformatics profit from the flood of new 
structures? 

Structure determination will be accelerated by, and will profit from genomics. Basing 
research and technical developments (such as drug design) on all three pillars (sequence, 
stmcture, and function) will constitute a major step forward towards a better understanding of 
life. Structure/function determination will benefit from genomics in two ways. (1) The mass 
of available sequences will facilitate quick determination of structure for most existing folds. 
(2) Sequences for entire organisms will help to unravel missing links in functional pathways, 
to explore altemative pathways, and to broaden our understanding of the principie 
mechanisms and evolutionary cross-links. 

Over the last two years the first serious proposals for carrying out structural genomics 
have been accepted for funding in various countries (USA, Japan, Germany, England and 
France). In particular, the National lnstitutes of Health (NIH, USA) have funded seven pilot 
projects for 2000-2005. The first conclusions from these pilot projects appear to be as 
follows: (1) The major problem is to set up the 'machinery' for large-scale protein expression 
and purification. (2) The second major bottlenecks are automatic crystallisation-robots, 
assignment time for NMR, and accessible Synchrotron time for X-ray. (3) Target selection by 
bioinformatics is focused at (i) avoiding to duplicate structures for proteins similar to proteins 
of an already determined structure, and at (ii) dissecting proteins into structural domains 
befo:e knowing the structure, to facilitate structure determination and to cover structure space. 
(4) The most importan! long-term challenge for bioinformatics is to develop methods that will 
exploit the wealth of experimental information produced. 

The meeting has provided an overview of the status of the experimental techniques for 
high-throughput structure determination (X-ray crystallography, NMR, combinations of the 
two with other techniques) . We have addressed questions such as: What are the problems and 
bottlenecks in large-scale protein structure resolution? Have we succeeded in solving 
structures on a large scale? What are the prospects? 

As well as issues related with the development of theoretical methods associated with 
structural genomics, including protein sequence analysis (iarget selection; separation into 
families) , protein structure prediction (completing the missing information) and prediction of 
protein function (finding missing links) , the presentations addressed practica! issues relating 
to the size of the problem (can bioinformatics cope with the flood of data?) and the 
interpretation of data (what are we going to leam from the huge amount of data produced?). 
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Finally, one of the key points of common interest is the problem relating to the 
integration of structural data with the other genomic information, e.g. functional experiments, 
expression data, sequencing, genome comparison and variation data. 

During the meeting it was also possible to discuss key issues relating to the goals of 
structural genomics and the implications for Bioinformatics, addressing questions such as: 
Will the structural genomics initiatives produce a significan! gain in functional information? 
Will this translate into functional annotation? What will the impact ofthe enterprise be for the 
advance of biology/health? 

Alfonso Valencia 
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The replication, conservation, and utilization ofthe information stored on DNA molecules 
is performed by proteins, many of which bind to DNA as they carry out their functions. The 
technologies of both X-ray diffraction and NMR ha ve dramatically improved, and at present, the 
structure of many DNA-binding proteins, alone and/or complexed with their DNA targets, ha ve 
been sol ved. In most cases, however, examination of the structure alone is insufficient to reveal 
the most importan! information, that is the protein 's mechanism of action. As a consequence, it 
has become necessary to combine the knowledge gained from structural analysis with genetic, 
biochemical, and biophysical studies to leam the fundamentals of the mechanisms of action of 
DNA-bound proteins. New avenues of research in prokaryotic systems are closest to bringing 
biological understanding to the atomic leve!. In prokaryotes, not only can biochemical and 
biophysical experiments readily be done, but genetics allows powerful selections to be performed 
for rare variants . In combination with knowledge of structure of the molecules involved, the 
molecular biology of prokaryotic systems is currently well poised tojo in structure with function 
and to begin bio-atomic engineering. 

The Workshop on "Mechanisms of DNA-bound proteins in prokaryotes" was an 
importan! effort to bring together the areas of structural and mechanistic studies on DNA-bound 
proteins. The main outcome of the Workshop was a thorough discussion on the present 
knowledge of this field. The final aim was directed towards a comprehensive understanding of the 
mechanism of action of these proteins, to which a genera l discussion and final summing-up tal k 
we ~ e devoted. Experts from around the world met with their Spanish counterparts for several days 
of intense interchange under nearly ideal conditions. The meeting topic recognizes the fact that 
the pursuit of fundamental understandings and basic operating principies in a variety of diverse 
biological systems is converging on questions of how proteins function . While we all believe that 
structure determines function , increasingly, as the 14,000 plus structures have been deposited in 
the protein data bank, it has beco me clear that for the majority of the structures, the structure does 
not advertise function, or more properly, activity. In reality, the relationship between protein 
structure and activity turns out to be very complicated and subtle, similar to the obscurity of an 
undocumented computer code. Because much of the excitement in biological sciences over the 
past 30 years has centered around nucleic acids, the focus of the meeting was the mechanisms 
employed by DNA-bound proteins. The meeting included tapies in the areas of general and site
specific recombination, replication, transcription, gene regulation, and structure determination. 
Thus, we learned of mechanistic analyses on DNA helicases and how they may work. DNA 
replication in chromosomes or extrachromosomal elements were addressed. as we ll as the role of 
proteins involved in recombination acting as molecular motors . Site-specific proteins-mediated 
recombi nation is an exciting field in which the role of the so-called "auxiliary" proteins seem to 
play a regulatory role . Bacteriophages are an exce llent example not only for replication studies 
but al so for structure-based studies of polymerases, on which unexpected complexity was shown, 
although unifying principies affecting DNA and RNA polymerases have been observed. Further, 
bacteriophages were an excellent example on resolution of structures in which toroidal rings 
(constituted by protein subunits) are generated and on how these structures may explain the 
mechanisms by which the phage DNA is packaged. An importan! and new concept has been 
deve loped here and it relates with the flexibility in protein structure and how such a flexibility 
may allow activity on substrates of diverse structure. Concerning the mechanisms that govern 
transcription, an importan! finding was the observation of the remarkable flexibility and 
adaptabi lity of the interactions between RNA polymerase and the proteins that regulate RNA 
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polymerase activity. Furthermore, proteins that control transcription initiation play a crucial role 
of which examples of surprising complexity were reported. 

A number of general principies were made ever more apparent at the meeting. One is that 
Nature is complicated. That is, even for processes that we might expect to be simple, evolutionary 
pressures for optimization have added multiple refinements that complicate the activity. Examples 
of this "gratuitous" complexity were found in virtually every area covered. Notable is the variety 
of ways or mechanisms found in the regulation of different genes. Another principie made 
apparent was that it is hard to answer mechanistic questions. In a few cases (like toroidal clamps 
that hold proteins near DNA), the structure of a protein explains its activity, but in most cases, 
difticu lt and ingenious experiments must be used to learn even conceptually simple facts about 
mechanism. Much work was required to demonstrate that a helicase functions as a dimer or to 
find the residues of RNA polymerase that interact with transcription regulators. A recurring 
concept in the action of proteins was the role of rigidity or flexibility in providing or preventing 
energy differences or energy barriers in a process importan! toa protein "s function. In addition to 
endonuclease VII , rigidity was seen to be importan! to the processivity of T7 DNA polymerase, 
the mechanism of AraC action, the mechanism of lambda phage in protein action, and the 
behavior of phage 434 repressor protein. In sorne cases, the biologically relevan! energy 
differences are so small that a significan! change in the expression rate of a protein can in 
principie be achieved by a slight change in the strength of an RNA polymerase-regulator protein. 
Hence, we may never be able to deduce biological properties without explicit measurement. 

A number of tools are now being employed in mechanistic studies. While often difficult to 
perform, fluorescence studies provided a significan! amount of the data presented. Genetics has 
shifted from a blunt too! often used for the elimination of a protein · s activity to a highly refined 
and structure-based too! , and a number of mechanistic studies utilized the alteration of a spec ific 
am;r.o acid whose choice was determined from the tertiary structure of the protein. Although 
much of our desire to investigate nature arises from simple curiosity, additiona l motivation 
undoubtedly results from our desires to apply our knowledge and understanding to the solution of 
specific problems. That is, we WO\I ld like sorne of what we do to be useful in an engineering 
sense. Both from the viewpoint of curiosity and from the perspective of biological engineering, it 
was also notable just how little we actually know and how much more there is to learn . Absent 
from the meeting because of our curren! lack of knowledge were titles such as "Predicting DNA 
Binding Affinities from the Known Structure of a Protein-DNA Complex", or more ambitiously 
·'Determining Ligand Identity and Binding Affinity from a Known Protein Structure", textbooks 
to the contrary, we do not seem close to "The Mechanism of General Recombination" or 
··Mechanisms of Site-specific Recombination". We have yet to see work that would justify the 
title "Mechanism of Allolactose Modulation of Lac Repressor Act ivity", and clearly much is 
needed before we are likely to see the genera l title "Structure-based Calcu lat ion of .. . " . 

In summary, the meeting showed that while we know a lot, and work from many different 
biological areas is heading in the same direction, that of determining the mechanism of a 
prctein · s action and of engineering relat ively minor modifications to this activity, much work and 
creativity and the combination of multiple di sc iplines will be involved in future advances. 

Robert Schleif, Gloria del Solar and Miquel Coll 
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Nitric oxide (NO) plays importan! roles in the function of every organ system and 
participates in most complex physiological responses. The history of NO biology is one 
replete with examples of "one more function for that molecule". But the progress in 
understanding the mechanism ofNO action has lagged behind-until recently. The advent of 
new tools and reagents, and increasing support for the concept of precise regulation of protein 
function by NO is providing a revised picture of the biology, one defined less by physiologic 
response and more by core principies of signa! transduction. The theme that has emerged is of 
NO mediating posttranslational modification of proteins containing critica! thiol or transition 
metal centers. The aim of this workshop was to review new developments in the area of NO 
and related reactive nitrogen intermediate (RNI)-mediated modification of proteins (NO 
signaling and host defense) as well as defects in signaling pathways that underlie the basis of 
disease (nitrosative stress). 

S-nitrosylation, or the covalent attachment of NO groups to protein sulfhydryls, has 
emerged as the best characterized example of RNI-induced protein modification. lts 
functional relevance has been shown for multiple proteins of different classes including 
hemoglobin, the ryanodine receptor and caspase-3. While many other intriguing examples of 
function-regulating protein nitrosothiols were described, their physiological relevance 
remains to be shown. Interesting examples of S-nitrosylation as a regulatory step were 
provided by the reversible inactivation of two isoforms of methionine adenosyltransferases 
(MA TI/III), the activation of the olfactory cyclic nucleotide-gated channel, the regulation of 
thioredoxin and the stimulation ofmethyl transferase activity. 

The effect of NO on proteins governing the process of gene expression was analyzed 
at severa! levels. Human iron metabolism is regulated post-transcriptionally by the IREIIRP 
protein system which is exquisitively sensitive to oxidative and nitrosative stresses. In the 
case of IRP-1 , endogenous NO is able not only to promote RNA-binding activity but also 
results in a reduction of IRP-1 protein levels. Models for the regulation of gene expression by 
oxidative and nitrosative stresses are provided by the bacteria! regulator OxyR and the 
transcription factors AP-1 and NF-KB. 8oth S-nitrosylation and oxidative modifications such 
as S-glutathionylation may occur. NO can also interact upstream in signa! transduction 
pathways that couple cell surface signals to gene expression, including responses that control 
DNA methylation. Approaches using microarray methodology suggest that NO can control 
ce ll cycle progression by modifying critica! proteins such as p53 . 

NO plays an importan! role in host defense both by eliminating infectious agents and 
regulating immunity. This is well exemplified by studies in Salmonella, where sustained 
inhibition of bacteria! growth is mediated by S-nitrosoglutathione, and in the Coxackie virus 
model where RNI inhibit viral replication. In both of these cases critica! proteins thio ls may 
be modified through nitrosative mechanisms. A GSNO reductase that may serve a conserved 
function to alleviate nitrosative stress in microbes and mammals was described. NO can also 
interact with superoxide anion to form peroxynitrite, and the discovery of enzymes capable of 
membolizing peroxynitrite and even repairing peroxynitrite-like damage point to a possible 
role for this species in human disease states. Nitration of tyrosine hydroxylase was described 
in an animal model ofParkinson disease and attributed to peroxynitrite. 
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Data presented at this meeting suggest that NO is a powerful regulator of cell 
respiration and apoptosis. N itrosylation of mitochondrial protein targets such as cytochrome e 
oxidase, cytochrome e and caspases were shown to be responsible for these effects. Structural 
studies ofmodel proteins such as hemoglobin and Ras provided mechanistic insights into NO
regulation of protein function. eonnectivity between hemes and thiols as a means of 
propagating NO signals was described in studies ofhemoglobin. 

The atmosphere and spirit of the workshop were highly enjoyable and provided a 
perfect setting for scientific interaction. 

Santiago Lamas, José M. Mato and Jonathan S. Stamler 
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The main goal of this workshop was to discuss the recen! advances occurring in the 
field of chromatin structure and function. In eukaryotic nuclei , DNA is found in the form of 
chromatin, the basic structural matrix of chromosomes, which originales from the tight 
association of DNA with histones and non-histones proteins. Chromatin constitutes the actual 
framework for all biological processes involving DNA as a substrate (i.e., transcription, 
replication, recombination, repair) . Leaming about the structure and function of chromatin is 
equivalen! to leam how the hereditary information is organized and used by the eukaryotic 
cell. The basic structural organization of chromatin is by now well understood but how it 
adapts to changing chromosomal conditions and functions is just beginning to be unravelled. 
Chromatin is not a uniform static structure. On the contrary, different chromosomal regions 
show a differential degree of condensation and chromatin structure is remodeled during 
development, cell cycle progression and in response to its various functions. 

The basic building blocks of chromatin are nucleosome core particles. At its simplest 
leve!, the chromatin structure of all eukaryotes is organized as long arrays of these histone
DNA complexes. Over the past few years information gleaned from the high resolution 
crystal structures of the histone octamer and of the nucleosome core particle have 
revolutionized our understanding of histone-histone interactions and DNA organization 
within the nucleosome. In addition, biophysical analyses of nucleosomal arrays ha ve provided 
valuable insights into the dynamic nature of chromatin, as well as leading to the identification 
of histone domains and histone modifications that govern the folding of nucleosomal arrays 
into higher order chromatin structures. Even as we leam more about how chromatin is 
assembled, folded, and stabilized, severa! new types of enzymes ha ve been identified over the 
past few years that use the energy of A TP hydrolysis to disrupt chromatin structure. These 
"chromatin remodeling machines" are all complex, multi-subunit enzymes that appear to play 
key roles in gene transcription, development, and in the control of cell proliferation. 
Moreover, many enzymes are known to covalently modify histone tails . These include histone 
acetyl-transferases, deacetylases and methylases. The identification of so many enzymes 
raises a number of questions (a) how is their role distinct mechanistically; (b) is there 
regulation of enzymatic activity by, for example, post-translational modification or protein
protein interaction and (e) what is their biological function in the cell , relative to cell 
proliferation and differentiation. The workshop provided an up-to-date view into the 
mechanistic and regulatory properties that govern the in vivo and in vitro activities of severa! 
ofthese "chromatin remodelling and modifying enzymes". 

The contribution of the structure of the chromatin fiber and the arrangement of the 
chromatin within the nucleus in the control of gene expression was also reviewed . The 
association of chromatin with specific proteins that seem to form large multiprotein 
complexes might alter chromatin structure and therefore transcriptional activity. A similar 
effect could be the result of the association of chromatin with specific RNAs, or protein
mediated interactions with homologous sites located in a different chromosome. Recently, a 
combination of molecular and cell biological approaches has allowed the establishment of a 
correlation between nuclear organization and gene expression. The composition and 
organization of this structural framework are beginning to emerge. Sequences involved in 
organizing the DNA within the nucleus have been isolated and proteins that interact with 
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these sequences are being characterized. A general characteristic of eukaryotic chromatin is 

the presence of highly condensed heterochromatic chromosomal regions. Heterochromatin 

regions are usually located near the centromeres and telomeres and they appear to have the 

same properties in nearly all plant and animal species. Despite extensive data on 

heterochromatin, its biological significance has remained elusive and it was only until 

recently that specific heterochromatin elements and functions are begininig to be understood, 

mainly through the contributions of studies performed in yeasts (S. cerevisiae and S pombe) 

and in Drosophi/a. Different aspects of heterochromatin structure and function were also 
adcr-:ssed during the workshop. 

Fernando Azorín 
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A fundamental aspect of vertebrate embryogenesis are the events responsible fo r 
patterning the embryo as it develops from a single-celled fertilized egg into a complex 
multicellular organism. Understanding the mechanisms responsible for distinguishing the left 
and right sides of the embryo relative to its anterior-posterior and dorsal-ventral axes has been 
a main focus of research recently. Although vertebrales are essentially bilaterally symmetrical 
with respect to their externa! features, very dramatic interna! asymmetries develop about their 
midline axis during embryogenesis. For instance, the heart, stomach and spleen are invariably 
on the left, while nearly all of the liver is on the right. The positioning of the interna! organs 
with respect to the midline is highly conserved between species and is referred to as sirus 
solí rus. Alterations in this classic pattern may occur as a complete mirror image reversa! of all 
of the organs (situs inversus), reversa! of individual organs along the left-right axis 
(heterotaxia), or changes in normal symmetry or aberran! bilateral symmetry of a particular 
organ (isomerism). Except for complete sirus inversus, the physiological consequence of 
laterality defects in interna! organ positioning is usually severe. The series of embryonic 
developmental evertts that distinguish the left and right sides of the embryo along its anterior
posterior and dorsal-ventral axes include the direction of axial rotation, morphogenesis of 
individual organs, and organ placement. 

The findings derived from research aimed at characterizing the molecules responsible 
for patterning the left-right axis of the embryo forrned the basis of a workshop held at the 
Ju¡.n March Foundation in Madrid between June 3-6, 2001. 

Curren! and future challenges in understanding left right asymmetry were discussed. 
They included the question of how the early bilateral symmetry of the embryo is broken, and 
how this initial asymmetry is converted into much broader domains of si te specific expression 
that subsequently coordinate the asymmetric development of the various organ primordia. 
Profound insights emerged regarding the molecular mechanisms by which these broad 
domain of asymmetric gene expression are confined and regulated to their original side and 
how, as development proceeds, they subsequently translate into asymmetric organ 
development. The commonalities, but perhaps more importantly, the differences among 
animal in the mechanisms that establish left right asymmetry were thoroughly discussed. 

One of the most intriguing questions discussed in the workshop concerned the 
relationship between the left right patterning of the visceral organs and the phenomenon of 
brain lateralization. Last, but no least, the etiology of human laterality disorders highlighted 
the ongoing synergism between humans and the various vertebrate model organisms and 
pointed directions to allow rapid advances in our understanding of the global mechanisms 
underlying left right pattern forrnation in vertebrales. 

Juan Carlos lzpisúa Belmonte 
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Carnegie lnst. of Washington. 115 W. University Parkway, 
Baltimore, MD. 21210 (USA). Tel.: 1 410 554 12 18. Fax: 1 
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453 2573. E-mail : belmonte@salk.edu 

University ofTexas at Austin, Austin, TX. 78712 (USA). 
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Understanding the cellular and molecular mechanisms underlying neural specification 
is an importan! and fundamental challenge in Modern Biology. While much progress has 
recently been made in this area following the characterisation of neural inducing molecules, 
signalling pathways and transcription factors which mediate vertebrate neural specification, 
our understanding of the mechanisms underlying this process springs in large part fr()m 
studies conducted in the fruit fly , Drosophila melanogaster. lt is therefore importan! and 
informa ti ve to evaluate the similarities and differences manifest at both cellular and molecular 
levels during the generation of neural tissue in flies and vertebrales. 

Recent advances in this field include the identification of multiple steps involved in 
defining vertebrate neural and neuronal precursors, sorne of which are homologous to steps 
identified in the fly. For instance, recent work in the fly has identified novel "pre-patterning" 
genes whose activity defines cell populations within which neural precursors can arise. 
SiP1ilar genes have now been identified in diverse vertebrales and it is currently being 
established whether these homologues also prefigure neural specification. Recent research in 
the fly also indicates that neural specification genes interact with the cell cycle machinery and 
the extent to which this is a universal mechanism that co-ordinates assignrnent of neural cell 
fate with patterns of cell proliferation is an importan! curren! issue. Topics of interest to be 
addressed at the workshop included: neural induction, neural pre-patterns, co-ordination of 
assignrnent of neural cell fate and patterns of cell proliferation, neuronal specification, 
evolutionary conservation of gene pathways and mechanisms. 

The meeting brought together researchers investigating neural and neuronal precursor 
formation and activity in the fly and a variety of vertebrate embryos, including chick, frog , 
mouse and zebrafish. An initial emphasis was placed on understanding the role of the pre
patterning genes of the lrx family of homeo-domain transcription factors, but the meeting 
ranged more widely, addressing fundamental issues such as the evolution of 
proneural/achae/e seu/e genes, early steps in vertebrate neural induction and the regulation of 
distinct spatial and temporal patterns of neuronal differentiation in both flies and vertebrales. 
Fmther talks addressed cell type specification within the nervous system particularly with 
respect to the glial cell lineage and the induction and differentiation of the vertebra te neural 
crest. Work on the specification and cell fa te choices of neuroblasts and their pro gen y in the 
fly were presented in the final session, which also addressed the involvement of cell cycle 
machinery in the generation of asymrnetric divisions. 

A number of issues were explored during these talks and subsequent discussions. An 
initial premise that "prepatterning" genes prefigure proneural gene expression in flies and 
vertebrales was addressed. This concept is well established in the fly and sorne instances were 
identified in vertebrales, e .g. the frog neural plate. Comparison of proneural gene function in 
flies and vertebrales further demonstrated conserved roles in cell type specification and cell 
identity as well as additionally regulation of cell cycle. Notch signalling in cell fate choice 
(neural vs glia) emerged as a curren! topic and new genes regulating this pathway were 
described in zebra-fish, frog and fly . 
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The entire Workshop cannot be summarised here. It must suffice to say that the torum 
created by the Instituto Juan March provided a unique opportunity for researchers working on 
common questions, but in a wide range of organisms and embryonic neural tissues, to identify 
new areas of research and to draw parallels and inspiration. 

Kate Storey and Juan Modolell 
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The growth cone was first described by Santiago Ramón y Caja! in 1890, who coined 
the term to suggest a key role for this unique structure in establishing neural connectivity. The 
growth cone, we now know, is responsible for guiding neuronal projections to their proper 
targets. The growth cone achieves this goal through its capacity to integrate a large number of 
extra- and intracellular signals that result, through specific modifications of its cytoskeletqn; 
in : · t~ progress through complex environments to its target. For over a century, the growth 
cone has fascinated many researchers, who have focused their efforts either identifying 
substrate derived cues and signals or on understanding the interna! machinery that controls 
growth cone behaviour. In the last ten years, however, a number of mechanisms have been 
described that link substrate interactions with interna! processes. In particular, surface 
receptors and protein complexes that integrate convergen! signalling pathways have been 
identified, beginning to shed light on the network of mechanisms that generate the behaviour 
of this structure. Also, novel techniques are being applied to study the dynanÍics of the 
cytoskeletal components and of the plasma membrane. Finally, structuraL and functional 
similarities are being revealed between proteins and processes that occur in the growth cone 
and in other cell motility events, including mitosis. In other words, the "black box" between 
signa! and response is now opening and revealing a fascinating content. The meeting on 
growth cone physiology was therefore very timely. 

The first two sessions were devoted to externa! signalling. The optic system was 
thoroughly used in severa! organisms to review curren\ data on molecular systems involving 
Epnrins, Neurotrophins, F-spondin and Sonic hedgehog. The growth cone dynamics was 
analyzed under novel visualization techniques that served to emphasize the role of 
microtubuli and their interaction with peripheral actin as molecular events subserving shape 
changes. Interna! mechanisms were also reviewed including membrane traffic, small GTPases 
and Ca2

•. Finally, a renewed interest on the role of regulatory mechanisms of gene 
transcription, and mRNA translation at the growth cone became evident through the 
presentations in the last session. 

Future studies on the growth cone demand a more quantitative approach of the 
implicated mechanisms. In addition, present techniques to visualize specific molecules or 
structures in situ would have to incorporate the capacity to detect and track severa! 
components in real time. However, these experimental advances require the previous framing 
of the key questions to be answered. At the meeting, we set up discussions focused on the 
identification of the major issues to be addressed experimentally. One discussion, for 
example, assessed whether simpler models would need to be developed to reproduce multi
pwtein interact ions. Developing ways to approach the study of the properties of the plasma 
membrane in situ is another possible challenge. Another possibility is whether we should 
emulate the comprehensive approach used to elucidate the synaptic terminal, and should aim 
to identify the full repertoire of proteins localized at the growth cone. 

Paola Bovolenta and Alberto Ferrús 
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Salting our agricultura! lands is a 6,000 year old problem originated by extensive 
irrigdtion in semi-arid regions. This process slowly decreases the surface of productive 
agricultura! lands and works against the increase in food production which must keep pace 
with population growth. Although famine in the world nowadays is originated by complex 
problems and not only by an insufficient production of food, there is no doubt that the gains in 
food production provided by the Green Revolution have reached their ceiling while the world 
population continues to rise. Therefore, increasing the yield of crop plants in normal so ils and 
in less productive lands, including salinised lands, is an absolute requirement for feeding the 
world. 

The excess of sodium chloride in the soil solution has two physicochemical effects. 
First , it decreases the water potential and, as a consequence, hinders the water flow from the 
soi l solution to the xylem vessels and to the upper part of the plant. Second, the toxic ions, 
sodium and chloride, are taken up instead of other nutrients, inhibit ing sensitive metabo lic 
processes, and producing deficiencies in essential nutrients, mainly potassium. Plants can 
overcome the first stress by accumulating solutes both in cells and in the xylem sap. This 
decreases the osmotic potential , and restores the flow of water and the turgor pressure of the 
ce ll s. The second stress must be overcome by excluding toxic ions from the cytoplasm of the 
plant cells, either keeping them outside the cells or confined into the vacuole. 

Salt tolerance in halophytes is a complex adaptation which includes, vacuolar 
confinement, low sensitivity of the normally salt-sensitive metabolic processes, and use of the 
salt for water potential adjustments. Glycophytes are less adapted to grow in salty 
environments , and their low tolerance is only accounted for by salt exclusion . Most crop 
plants are glycophytes, many of them sensitive to sodium chloride at concentrations well 
below those producing an osmotic stress (ca. 200 mM NaCI), for which traditional plant 
breeding has produced toleran! cultivars in very few cases. Because ionic tolerance can be 
explained by simple phys iological traits, exclusion, confinement, and intrinsic tolerance of 
metabolic processes, the improvement of salt tolerance of crop plants may be technically 
difficult but not impossible. For this improvement, genetic engineering offers the best 
possibilities, because the processes leading to ionic tolerance can be constructed in crop plants 
using genes of different species. 

A major difference between traditional and genetic-engineered plan! breeding is that 
whereas the first approach is empirical, in the second the processes giving ri se to tolerance 
and the involved genes need to be identified at the molecular leve!. In other words, the second 
approach needs a stronger biochemical and phys iological background . During the last twenty 
years the scientific understanding of the processes involved in plant salt tolerance has 
improved substantially. This includes cloning of many genes encoding sodium and potassium 
transporters, identification of signalling pathways governing the activity of ion transporters, 
the expression of other stress tolerance genes, and the development of simpler models to 
understand salt tolerance. The advance ofthe knowledge at this moment is very intense and it 
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is predictable that a breakthrough leading to the construction of salt toleran! glycophytes may 
occur soon. In fact, transgenic plants with increased salt tolerance have been constructed 
already. 

Alonso Rodríguez-Navarro and Eduardo Blumwald 
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Cell proliferation is a highly regulated process that plays a crucial role in generating 
the cells that make up an organism. At the cellular level, progression through the cell cycle 
occurs as a temporally coordinated series of events that involve the concerted action of both 
positive and negative signals. At the organismal level, in turn, maintenance of cell number in 
the body organs also requires cell renewal and, therefore production of new cells. Terminal 
differentiation and initiation of a particular developmental pattern implies that cells lea ve the 
cell cycle and restrict their proliferative capacity. This is frequently accompanied by 
activation of tissue-specific sets of genes and by repression aml/or modulation of cell cycle 
regulatory functions. 

Plants possess unique growth characteristics, developmental patterns and body 
architecture. These are the consequences of a number of plant-specific features: the plasticity 
of plant cells , which contribute to their capacity to dedifferentiate and regenera te new organs, 
the continuous post-embryonic body remodelling, which needs continuous proliferative 
potential and the lack of cell migration, among others. The past decade, and in particular the 
last three or four years, has witnessed a significan! progress in the identification of plant cell 
cyck regulators and many aspects of their interactions are now becoming to be understood at 
the molecular level. Furthermore, the impact of cell division control on developmental 
pathways has concentrated the effort of many laboratories. Therefore, it is now the time to 
ask what are the roles played by cell cycle regulators and by the process of cell division in 
plan! growth, morphogenesis and development. In other words, plant development and body 
architecture can be manipulated through the targeted action of cell cycle regulators and, 
conversely, developmental trends have a direct effect on the cell division process. 

The topics outlined above were the subject of excellent presentations, containing a 
significan! amount of unpublished data, as well as of active discussions throughout this 
workshop. The mainstream conclusion was that the interplay between the core cell cycle 
machinery and the developmental regulators is complex and finely regulated. Consisten! with 
this. the initial structure of talks covering studies of cell cycle transitions, DNA replication 
and endoreplication, mitosis, exit to · cell differentiation, hormonal effects and organ 
development was clearly surpassed. It was revealed that curren! approaches involve studies 
integrating studies at the molecular, cellular, physiological, genetic and developmentallevels. 
We are facing an extremely attractive time where exciting ideas are very likely to contribute 
to a deeper understanding of the interplay between plant cell proliferation and development. 
In addition, comparison with eukaryotes where other growth and developmental strategies 
have evolved should prove very enlightening for a global understanding of cell proliferation 
and differentiation, cellular plasticity and, perhaps, neoplastic transformation. 

Crisanto Gutiérrez 
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A meeting on "Immunodeficiencies of genetic origin" was organized by Drs A Arnaiz 
andA Fischer on March 1995 with the support ofthe Juan March Foundation (booklet n° 38). 
Since then, an enormous progress has taken place in the field: first , the genes responsible for 
mcst congenital immunodeficiencies and for severa! lymphoproliferative disorders have been 
identified; second, a wealth of new information has accumulated on the biological role of the 
proteins in volved, and on their particular localization within a limited number of biochemical 
pathways; and third, the first successful gene therapy tria! in humans has been reported in 
immunodeficient children, raising hope for those suffering other genetic diseases including 
cancer. 

The present meeting has reviewed this progress, concentrating on human congenital 
lymphocyte disorders caused by defects in the biochemical pathways involved in DNA 
rearrangement, regulation and repair (including lg isotype switch and somatic hypermutation), 
cytokine recognition, antigen presentation and recognition, cytolysis, apoptosis, and cytoskeleton 
control (see table below). The defects may cripple signa! transduction, DNA methylation or 
transcription, vesicle sorting or secretion. The molecules dedicated to those biochemical 
pathways (mostly proteins, but also RNA in one instance) are thus crucial either for producing 
immunocytes, or for initiating, maintaining or terminating immune responses, and sometimes for 
apparent ly unrelated biological functions in oth;r cell types, such as melanocytes. These 
"experiments of nature", no matter how rare, have opened unexpected and exciting avenues for 
future research which will further increase our understanding ofthe immune system and, in turn, 
should give way for improved diagnostic and therapeutic procedures. 

Hans D. Ochs and José R. Regueiro 

HUMAN CONGENIT AL L YMPHOCYTE DISORDERS 

PROTEIN 

• Defects of DNA modification and repair 

pathways 

RAG, Artemis 

RNAse MRP 

DNA methyltransferase DNMT3B 

CD40LICD40/ NEMO (IKKy) /AID 

A TM. hMRE 11 , Ni brin 

SYNDROME 

rs· SCID, Omenn 

Carti lage-hair hypoplasia 

ICF (lmmune/Centromeric/Facial) 

Hyper IgM 

Ataxia Telangiectasia andA T-Like 
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• Defects of cytokine recognition pathways 

yc 1 IL-7Ru / Jak 3 

IL-2 R u 

IL-1 2 / IFN-y / STAT-1 network 

• Defects of antigen receptor recognition and 
signalling pathways 

/... 5 1 ¡.¡/ lg<;X/ BLNK (non X-Iinked) 

Btk (X-Iinked) 

CD3y, E, C, , CD8u 

CD45 

Zap 70, Lck 

• Defects of antigen presentation pathways 

MHC-class 1 (TAPI ,TA P2) 

MHC-class 11 (RFXS,AP,B, CllTA) 

• Dcfects of cytolysis pathways 

Perforin 

Lyst 

Myosin-5a 1 RAB27 A 

SAP or SH2DIA (X-Iinked) 

• Defccts of apoptosis pathways 

TN FR l , cryopyrin, melvalonate kinase 

CD95LICD95/Caspase 1 O/Foxp3 

• Defects of cell mobility and adhcsion 

WASP 

CD 18/GDP-Fucose Transporter 
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Severe Combined ID (SCID) 

SCID 

Mycobacteri al susceptibility 

Agammaglobul inemia 

Agammaglobulinemia 

CID (Combined immunodefi ciency) 

SC ID 

SCID 

Granulomatosis, CID 

SC ID 

Hemophagocyt ic lymphohistiocytosis 

Chediak-Higashi 

Gri scelli 

Lymphopro li fe rati ve disease, Duncan 

Autoinflammatory!Recurrent feve rs 

Auto immune lymphoproliferation 

Wiskott Aldrich 1 XL T 1 neutropenia 

Leukocyte adhesion deficiency 
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Esquerdo 46, 28007 Madrid (Spain). Tel. : 34 91 586 84 23. 
Fax : 34 91 586 66 98. E-mail: carbone@teleline.es 

Gene Therapy Program, CIEMAT/Fundación Marcelino 
Botín. Avda. de la Complutense, 22, 28040 Madrid (Spain). 
Tel. : 34 91 346 65 18. Fax: 34 9 1 346 63 93 . E-mail: jose. 
casado@ciemat'.es 

Instituto Gulbenkian de Ciencia. Ruada Quinta Grande, 6, 
2780-156 Oeiras (Portugal). Tel.: 351 21 440 79 26. Fax: 
351 21 441 08 52. E-mail : coutinho@igc.gulbenkian .pt 

Servei d'lmmunologia. Hospital de Sant Pau. Sant Antoni 
M" Claret, 167,08025 Barcelona (Spain). Tel. : 34 93 291 
90 17. Fax: 34 93 29 1 90 66. E-mail : 
odlcalle@hsp.santpau.es 
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Laboratory ofHuman Genetics oflnfectious Diseases. 

INSERM U550, Necker Medica! School. !56 ruede 

Yaugirard, 75015 Paris (France). Tel.: 33 1 40 61 53 83. 

Fax: 33 1 40 61 56 88. E-mail: dupuis@necker.fr 

Centro de Biología Molecular "Severo Ochoa". Universidad 

Autónoma de Madrid. Cantoblanco, 28049 Madrid (Spain). 

Tel.: 34 91 397 50 74. Fax: 34 91 397 47 99. E-mail: 

efemandez@cbm. uam .es 

Centro de Biologia Molecular "Severo Ochoa". Universidad 

Autónoma de Madrid. Canto blanco, 28049 Madrid (Spain). 

Tel.: 34 91 397 80 75. Fax: 34 91 397 80 87. E-mail: 

mgpeydro@cbm. uam.es 

Centro de Biología Molecular "Severo Ochoa". Univ. 

Autónoma de Madrid. Cantoblanco, 28049 Madrid (Spain). 

Tel.: 34 91 397 80 75. Fax: 34 91 397 80 87. E-mail: 

vgarci@cbm. uam.es 

Hospital Vall d'Hebron. Pg. Vall d'Hebron, 119-129, 08035 

Barcelona (Spain). Tel.: 34 93 274 68 32. Fax: 34 93 274 68 

31. E-mail: mheman@hg. vhebron.es 

Institut de Génétique Moléculaire. CNRS UMR 5535. 1919 

Rte de Mende, 34293 Montpellier Cedex 5 (France). Tel. : 

33 4 6761 3628. Fax : 33 4 6704 0231 

Inmunología, Fac. de Medicina, Univ. Complutense, 28040 

Madrid (Spain). Tel.: 34 91 394 16 42. Fax: 34 9 1 394 16 41 

Servicio de Inmunología. Hospital Son Dureta. Andrea 

Doria 55, 07014 Palma de Mallorca (Spain). Tel.: and Fax: 

34971 175120. E-mail : nmatamoros@hsd.es 

INSERM U429, Pavillon Kirmisson. Hópital Necker

Enfants Malades. 149 ruede Sevres, 75015 Paris (France). 

Tel. : 33 1 44 49 50 84. Fax: 33 1 42 73 06 40. E-mai l: 

moshous@necker. fr 

Laboratory of Human Genetics of Infectious Diseases. 

INSERM U550, Necker Medica] School. 156 ruede 

Vaugirard, 75015 Paris (France). Tel.: 33 1 40 61 53 83. 

Fax: 33 1 40 61 56 88 . E-mail: picardc@necker.fr 

Servicio de Inmunología. Hospital Universitario Puerta del 

Mar. Avda. Ana de Vi ya, 21, 11009 Cádiz (Spain). Tel.: and 

Fax: 34956002218. E-mail : asampalo@hpm.sas.cica.es 

Hacettepe University, Thsan Dogramaci Chi1dren's Hospital, 

Immunology Division, 06100 Ankara (Turkey). Tel.: 90 312 

3051172. Fax: 90 312 3241681. E-mai l: sanaloz@tr.net 
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Servicio de Inmunología. Hospital de La Princesa. Diego de 
León, 62, 28006 Madrid (Spain). Tel.: 34 91 520 23 70. 
Fax : 34 91 520 23 74. E-mail : dsancho@hlpr.insalud.es 

Centre d'lmmunologie de Marseille-Luminy. Case 906, 
13288 Marseille Cedex 09 (France). Tel.: 33 491 269 448. 
Fax: 33 491 269 430. E-mail: schiff@ciml.univ-mrs.fr 

Centro de Biología Molecular "Severo Ochoa". CSIC
UAM. Cantoblanco, 28049 Madrid (Spain). Tel.: 34 91 397 
80 76. Fax: 34 91 397 80 87. E-mail: mtoribio@cbm.uam.es 

Department ofMedical Genetics. National Research 
Institute ofMother and Child. Kasprzaka 17a, 01 -211 
Warsaw (Poland). Tel.: 48 22 6310984. Fax: 48 22 
6326224. E-mail : wojtekw@klif.amwaw.edu.pl 
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Steroid hormones have been known for decades to be involved in various 
physiological responses. Their interaction with receptors of the steroid/thyroid family, best 
known as transcriptional activators, have captivated the attention of investigators since the 
early days of the study of their mechanism of action. More recently, over the last few years, 
we have witnessed a scientific revolution that has led to the identification of many novel 
mechanisms of action for these molecules. 

The classical view of steroid action proposes that steroids modulate gene expression 
via tneir nuclear receptors. These receptors act as transcription factors regulating transcription 
following the recognition of hormone response elements at the DNA. The ligand-dependent 
modulation oftranscription results in changes in protein synthesis with a time delay, typically, 
in the range of hours. 

On the other hand, the novel mechanisms of action of steroids result in biological 
responses with typical characteristics as follows: i) rapid time-course (from seconds to 
minutes) so that the primary effect is too fast to be compatible with either RNA synthesis or 
pro te in translation; ii) they can be either dependen! or independent to the presence of classical 
steroid receptors; iii) the extracellular membrane-delimited primary effect might be achieved 
by steroid conjugated to membrane-impermeable molecules and iv) the mechanism of action 
generally employs the generation of intracellular signals. 

Interestingly, the novel findings (termed "non-genomic", or "altemative pathways") do 
not integrate nicely into the well established field of the genomic action of steroids (also 
knnwn as "classic pathway"). The reasons for this lack of communication are difficult to 
understand and beyond the aim of this short introductory document. However, the fact is that 
as a result of this posture, ·no exchange of information, no constructive disi:ussion between 
these 'encountered ' worlds has taken place for far too long. 

When planning the organization of the meeting we thought that the main interest 
would reside in bringing together views from both parties, "genomic vs non-genomic". With 
this purpose in mind we faced the difficult task of selecting specific areas of interest in which 
both classic and altemative views could be represented. Five areas were chosen: the 
functional localization of steroid receptors within the cell, intracellular signalling generated in 
response to steroids as well as the cross-talk between different signalling cascarles involved in 
steroid function, the regulation of membrane excitability by controlling either the expression 
or activity of plasma membrane ion channels and analysis of the complex phenotype of 
different steroid receptor knock-out models. 

The experiment offered a very positive response. The amount of novel information 
prc.>cnted in the talks and the posters as well as the discussion they inspired was amazing. A 
constructive exchange of information between both parties took place and it was the general 
view that the existence of one mechanism in a particular cell is not exclusive. In this way. 
steroids can elicit diverse cellular effects that might depend on their concentration and their 
primary target. Hopefully, this unified view of steroid actions will soon be feasible and ,,.¡11 
integrate their different mechanisms of action. In the mean time, we are all expectant about 
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the advances taking place in the steroid actions · field , especially those related to the 

molecular identification of new targets, the cross-talk between different signalling cascarles 

and the unravelling of the very complex interaction of nuclear receptors with coactivators and 

repressors within the cell nucleus. 

Malcolm G. Parker and Miguel A. Valverde 
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LIST OF INVITED SPEAKERS 

Jean-Fran~ois Arnal 

Ferdinando Auricchio 

Ricardo Boland 

Luis Miguel Garcia-Segura 

Geoffrey L. Greene 

Jan-Ake Gustafsson 

Rex A. Hess 

Martin J. Kelly 

Frank L. Moore 

Yves A. Muller 

INSERM U397 et Laboratoire de Physiologie, lnstitut Loui s 
Bugnard, CHU Rangueil. 1 avenue Jean Poulhes, 3 1403 
Toulouse (France). Tel.: 33 S 61 32 25 34. Fax: 33 S 61 32 
2 1 41. E-mail: ARNAL.JF@chu-toulouse.fr 

Dept. ofGeneral Pathology-11 University ofNaples. Yia L. 
De Crecchio, 9, 80138 Naples (lta ly). Tel.: 39 081 566 56 
76. Fax: 39 081 566 56 95. E-mail: ferdinando.auricchio@ 
unina2.it 

Depto. de Biología, Bioquímica y Farmacia, Univers idad 
Nacional del Sur. San Juan 670, (8000) Bahía Blanca 
(Argentina). Tel.: 54 291 45 9 S 1 01. Fax : 54 29 1 459 S 1 30. 
E-mail : rboland@criba.edu.ar 

Instituto Caja!, C.S.l.C. Avda. Dr. Arce 37, 28002 Madrid 
(Spain). Tel. : 34 91 585 47 29. Fax: 34 91 585 47 54 . E
mail: lmgs@caja l. csic.es 

The Ben May lnst. for Cancer Research, The Universi ty of 
Chicago. 584 1 S. Maryland Ave, MC6027, Chicago, IL. 
60637 (USA). Tel.: 1 773 702 6964. Fax: 1 773 702 4476. 
E-mail: ggreene@uchicago.edu 

Dept. ofMedical Nutri tion, Karolinska Jnstitute. NOYUM
Hoddinge University Hospital, 141 86 Huddinge (Sweden). 
Tel.: 46 8 585 837 01. Fax: 46 8 779 87 95. E-mail : jan
ake.gustafsson@mednut.ki .se 

Reproductive Biology and Toxicology, Veterinary 
Biosciences. University of Illinois. 2001 S. Lineo In , 
Urbana, JL. 6 1802 (USA). Tel. : 1 2 17 333 8933. Fax : 1 2 17 
244 1652. E-mai l: r-hess@uiuc.edu 

Dept. of Physiology & Pharmaco logy, Oregon Health & 
Sciences Uni versity, Portland, OR. 9720 1-3098 (USA). 
Te l. : 1 503 494 5833. Fax: 1 503 494 4352. E-mail: 
ke llym@ohsu.edu 

Dept. of Zoology, Oregon S tate University, Corvall is, OR. 
9733 1-29 14 (USA). Tel.: 1 54 1 737 5346. Fax: 1 541 737 
050 1. E-mail: mooref@bcc.orst.edu 

School of Biological Sciences, University of Sussex. BN I-
9QG Brighton (UK). Tel.: 44 1273 67 8515. Fax: 44 1273 
67 8433. E-mail : y. mul ler@sussex.ac.uk 
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lnstitute of Bioengi!le!!ring. Miguel Hernández University, 

03550 San Juan, Alicante (Spain). Tel. : 34 96 591 95 35. 

Fax: 34 96 591 95 47. E-mail: nadal@umh.es 

Dept. of Physiology, University of Münster. Robert-Koch

Str. 27a, 48149 Münster (Germany). Tel.: 49 251 835 55 
40. Fax: 49 251 835 53 31. E-mail: oberlei@uni
muenster.de 

lnstitute ofReproductive and Developmental Biology, 
JCSM, Hammersmith Hospital. Du Cane Road, WI2 ONN 

London (UK). Tel.: 44 207 594 2176. Fax: 44 207 269 
3094. E-mail: m.parker@icrf.icnet.uk 

Departments of Medicine and Cellular & Molecular 
Pharmacology, Box 0532. University ofCalifor'nia, San 
Francisco. 501 Parnassus Ave., San Francisco, CA. 94143 
(USA). Tel.: 1 415 476 7015. Fax: 1 415 476 3381. E-mail : 

pearced@medicine.ucsf.edu 

German Cancer Research Center, Dept. of Molecular 
Biology ofthe Cell l. !m Neuenheimer Feld 280, 69120 
Heidelberg (Germany). Tel.: 49 6221 423 411. Fax : 49 
6221 423 470. E-mail: g.schuetz@dkfz.de 

Departments of Anesthesiology, Physiology and Brain 

Research Institute UCLA School of Medicine. Box 957115 , 

Los Angeles, CA.90095 -711 5 (USA). Tel.: 1 31 O 794 7804 . 

Fax : 1 31 O 825 6649. E-mail: estefani@ucla.edu 

Dept. Ciencies Experimentals, Universitat Pompeu Fabra. 

Dr. Aiguader 80, 08003 Barcelona (Spain). Tel.: 34 93 542 
28 32. Fax: 34 93 542 28 02. E-mail : miguel.valverde@ 
cexs.upf.es 

Institute of Clinical Pharmacology. Faculty for Clinical 
Medicine at Mannheim, University of Heidelberg. Theodor

Kutzer-Ufer 1-3 , 68167 Mannheim (Germany). Tel.: 49 621 
383 4058. Fax: 49 621 383 2024. E-mail: martin.wehling@ 

kpha.ma. uni-heidelberg.de 

Department of Physiological Sciences, Medica! School, 
University ofNewcast le upon Tyne. Framlington Place, 
Newcastle upon Tyne NE2 4HH (UK) . Fax: 44 191 222 
5296. E-mail : michael.whitaker@newcastle.ac.uk 
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LIST OF PARTICIPANTS 

Laboratorio de Neurobiología Celular, Departamento de 
Fisiología. Universidad de La Laguna, Facultad de 
Medicina, 38320 La Laguna, Sta Cruz de Tenerife (Spain). 
Te l. : 34 922 31 93 56. Fax: 34 922 64 84 57. E-mail: 
ralonso@ull.es 

Instituto de Investigaciones Biomédicas "Alberto Sois" . 
CSIC-UAM. Arturo Duperier, 4, 28029 Madrid (Spain). 
Tel.: 34 91 )85 46 42. Fax: 34 91 585 45 87. E-mail : 
aaranda@iib. uam.es 

Cell Signalling Unit, Dept. Ciéncies Experimentals i de la 
Salut, Universitat Pompeu Fabra. Dr. Aigüader 80, 08003 
Barcelona (Spain). Tel.: 34 93 542 28 89. Fax: 34 93 542 28 
02. E-mail: isabel.bahamonde@cexs. upf.es 

Department of Clínica! Physiopathology. Andrology Unit. 
University of Florence. Vial e Pieraccini , 6, 50139 Florence 
(Italy) . Tel.: 39 055 427 14 86. Fax: 39 055 427 13 71. E
mail: e.baldi@dfc.unifi.it 

Institut ftir Molekularbiologie und Tumorforschung. 
Philipps-Universitat Marburg. Emil-Mannkopff-Strabe 2, 
35033 Marburg (Germany). Tel.: 49 6421 289 1214. Fax : 
49 6421 286 5398. E-mail: ballare@imt.uni-marburg.de 

Instituto de Biomedicina de Valencia (CS IC). C/ Jaime 
Roig, 11 , 4601 O Valencia (Spain). Tel.: 34 96 339 17 60. 
Fax: 34 96 369 08 OO. E-mail: dbarettino@ ibv.csic.es 

Servier Research Institute. 6 place des Pléiades, 92415 
Courbevoie cedex (France). Tel.: 33 1 55 72 34 94. Fax: 33 
1 55 72 72 98 . E-mail: catherine.dacquet@ fr.netgrs.com 

Department of Animal Biology. University of La Laguna. 
38206 Tenerife (Spain). Tel. : 34 922 31 83 43. Fax: 34 922 
31 83 11. E-mail: madiaz@ull.es 

Dept. Medica! Nutrition, Novum . Blickagangen 6 A, 14 186 
Huddinge (Sweden). Te l. : 46 8 585 837 35. Fax: 46 8 711 
66 59. E-mail: carola.forster@mednut.ki .se 

Instituto Ramón y Caja! (CSIC), 28002 Madrid (S pain) . 
Tel.: 34 91 585 47 30. Fax: 34 91 585 47 54. E-mail : 
dgovejero@caj al.csic .es 
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Meng Liu 

Carlos Martínez Campa 

Pablo Méndez 

Francisco J. Muñoz 

Adali Pecci 

Paloma Pérez 
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Laboratory of Cellular Neurobiology, Oepartment of 
Physiology, University ofLa Laguna, School ofMedicine, 
38071 Tenerife (Spain). Tel.: 34 922 31 94 09. Fax: 34 922 
64 84 57. E-mail: bguerra@ull.es 

Instituto de Biología y Medicina Experimental. Vuelta de 
Obligado 2490, 1428 Buenos Aires (Argentina). Tel.: 54 11 
4783 2869. Fax: 54 11 4786 2564. E-mai1: 1abrio1a@dna. 
uba.ar 

INSERM U459, Faculté de Médecine de Lille. 1 place de 
Verdun, 59045 Lille cedex (France). Tel. : 33 3 20 62 68 76. 
Fax: 33 3 20 62 68 84. E-mail: p.lefebvre@1ille.inserm.fr 

Schepens Eye Research Institute and Harvard Medica! 
School. 20 Staniford Street, Boston, MA.02114 (USA). 
Tel.: 1 617 912 02 98 . Fax: 1 617 912 01 01. E-mai l: 
m1iu@vision.eri.harvard.edu 

Instituto Universitario de Oncología Principado de Asturias. 
Dept. of Biochemistry and Molecular Biology. Universidad 
de Oviedo. Julian Claverías s/n, 33007 Oviedo (Spain). 
Tel.: 34 98 510 35 69. Fax: 34 98 510 31 57 

Instituto Caja!, C.S .I.C. Avda. Dr. Arce 37, 28002 Madrid 
(Spain). Tel.: 34 91 585 47 30. Fax: 34 91 585 47 54. E
mail: isrm335@cajal.csic.es 

Unitat de Senyalització Cel.lular, Dept. de Ciencies 
Experimentals i de la Salut, Univeristat Pompeu Fabra. C/ 
Dr. Aiguader, 80, 08003 Barcelona (Spain). Tel.: 34 93 542 
28 84. Fax: 34 93 542 28 02 . E-mail: paco.munoz@cexs. 
upf.es 

Departamento de Química Biológica, Facultad Ciencias 
Exactas y Naturales, Universidad Buenos Aires, 1428 
Buenos Aires (Argentina). Tel.: 54 114 576 33 61. Fax: 54 
114 576 33 42. E-mail: apecci@qb. fcen.uba.ar 

Dept. of Cell and Molecular Biology. CIEMA T, 460 1 O 
Madrid (Spain). Tel.: 34 96 339 17 71. Fax: 34 96 369 08 
OO. E-mail: paloma.perez@ibv.csic.es 

Dept. of Biochemistry & Molecular Biology. Instituto 
Universitario de Oncología Principado de Asturias. 
Universidad de Oviedo. Julian Claverías s/n, 33007 Oviedo 
(Spain). Tel.: 98 510 35 69. Fax: 98 510 31 57 . E-mai l: 
srg@sauron .quimica.uniovi.es 
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University ofBalearic Islands. Edificio Guillem Colom, 
Ctra. Yalldemossa'Kín. 7.5 , 07071 Palma de Mallorca 
(Spain). Tel.: 34 971 173 452. Fax : 34 971 173 184. E-mail 
vdbfsrc4@clust. uib.es 

Department ofPhysiology and Pharmacology, The Oregon 
Health and Sciences University, Portland, OR. 97201-3098 
(USA). Tel.: 1 503 494 5840. Fax: 1 503 494 4352. E-máil 
Ronnekle@ohsu.edu 

Department of Physiology. Institute of Bioengineering. 
Universidad Miguel Hemández. Campus de San Juan, Ctra. 
Valencia, n°332, Km 87, 03550 San Juan (Spain). Tel.: 34 
965 91 93 71. Fax: 34 965 91 95 46. E-mail: 
ropero@umh.es 

Laboratorio de Neurobiología Celular. Universidad de La 
Laguna, Facultad de Medicina, 38200 La Laguna, Tenerife 
(Spain). Tel.: 34 922 31 94 1 O. Fax: 34 922 31 93 97. E
mail: jjsanchz@ull.es 

Molecular and Cell Biology, Sunnybrook and Women's 
College Health Sciences Centre. 2075 Bayview Ave, 
Toronto, ON. M4N 3M5 (Canada). Tel. : 1 416 480 6100. 
Fax: 1 416 480 5703. E-mail: Joyce.Slingerland@ 
utoronto.ca 

University of California, Los Angeles. Departments of 
Anesthesiology and Medica! & Molecular Pharmacology, 
Los Angeles, CA. 90024 (USA). Tel.: 1 31 O 794 78 09. 
Fax: 1 31 O 825 53 79. E-mail: ltoro@ucla.edu 
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2001 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 2001, 62 of these fellowships were awarded to participants in 13 
different meetings . Among these, 16 fellowships were granted to scientists 
working in Spain, and 46 to scientists working abroad. 
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During 2001, the meetings organized by the Centre have been reviewed in the following articles: 

- Special issue of The International Journal of Developmental Biology 45 (1) (2001), 
with 26 articles signed by invited speakers and participants of the meeting on Molecular Nature of 

the Gas/rula Organizing Center: 75 years after Spemann and Mangold, held in May 1999. · 

- Special issue ofthe Journal of Structural Biology 135: 83 (2001). with 14 articles signed 
by invited speakers and participants of the meeting on Chaperonins. Structure and Function, held 
in November 2000. 

- Aínsa, J. A., Martín, C. and Gicquel, B. (200 1 ). Molecular approaches to tuberculosis. 
Molecular Microbiology 42 (2): 561-570. (On the workshop of the same title, held in December 
2000). 

-Tate, C. G. (2001). A feast of membrane protein strUctures in Madrid. EMBO Reports 2 
(6): 476-480. (On the workshop on Pumps, Channels and Transporters. Structure and Function, 

held in February 2001). 

- Martínez-Arias, A. (200 1 ). Epithelial Mesenchymal lnteractions in Cancer and 
Development. Cell 105: 425-431. (On the workshop on Common Molecules in Developmenl and 

Carcinogenesis, held in February 2001 ). 

- Stamler, J. S., Lamas, S. and Fang, F. C. (2001). Nitrosylation: The Prototypic Redox
Based Signaling Mechanism. Cell 106: 675-683. (On the workshop on Regula/ion of Protein 

Function by Nitric Oxide, held in May 2001). 

- Berger, S. L. and Felsenfeld, G. (2001). Chromatin Goes Global. Molecular Cell 8: 263-
268. (On the workshop on The Regulation ofChromalin Functions, held in May 2001). 

- Wright, C. V. E. (2001). Mechanisms ofLeft-Right Asymmetry: What ' s Right and What ' s 
Left?. Developmental Cell 1: 179-186. (On the workshop on Left-Right Asymmetry, held in June 
2001) 

- Baas, P. W. and Luo, L. (2001). Signaling at the Growth Cone : The Scientific Progeny of 
Caja! Meet in Madrid. Neuron 32: 981-984. (On the workshop on Signalling al the Growth Cone, 

held in October 200 1 ). 

- Murray, J. A. H. (2002). Plant Development Meets Cell Proliferation in Madrid. 
Developmental Cell 2: 21-27. (On the workshop on Cross Talk between Ce// Division and 

Developmenl in Planls, held in November 2001 ). 

Ed itors of the following major scientific joumals have participated in different meetings of the 
Centre during 200 1: Cell (two meetings) ; Neuron (three meetings) ; Molecular Cell (one meeting) ; 
Developmental Cell (two meetings) ; Nature Reviews Neuroscience (two meetings); Naturc 
Rcviews Cancer (one meeting); Science (one meeting); EMBO Reports (one meeting). 
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Date 

28-30 January 

11 -13 February 

25-27 F'bruary 

11 -13 April 

8-10 April 

22-24 April 

20-22 May 

3-5 Junc 

17-19 June 

7-9 Octo)J(r 

21 -23 Octobt:r 

4-6 Novembl!r 

18-20 Novembc:r 

16- 18 De~.:emt"lc r 

2002 MEETINGS SCHEDULE 

CENTRE FOR INTERNATIONAL MEETINGS ON BIOLOGY 
2002 MEETING S SCHEDULE 

Meeting Subject 

Stress in Yeast Cell Biology ... and Beyond 

Leaf Development 

Molecular Mechanisms of lmmune l\1odulation: 
Lessons from Viruses 

Channelopalhies 

Limb Development 

Regulation of Eukaryotic Genes in their 
Natural Chromatin Context 

Lipid Signalling: CeDular Events and their 
Biophysical Mechanisms 

Regulation and Functionallnsights in Cellular 
Polarif)• 

The Structure of the Cortical Microcircuit 

Control of NF-KB Signa! Transduction in 
lnflammation and lnnate lmmununity 

Engineering RNA Virus Gmomes as Biosafe 
\ ·ertors 

Ex:change Factors 
Lymphocyte Disorders 

The llbiquitin·Proteasome System 

1\ lanufacturing Bacteria: Design. Production 
And Assembly ofCell Division Components 

Organizers 

J . Arino. Universidad Autónoma. Barcelona. 

S. Hake. Plant Gene Expresión Center. Albany. 
J .L. Micol. Univers idad Miguel Hemández. Alicante. 

A. Alcamf. Can1bridge University. Cambridge 
U. H. Koszinowski . Max von Penenkofer·lnstitut. Munich. 
M. del Val. Instituto de Salud Carlos III . Madrid. 

T.J. Jentsch. Zentrum fUr Molekulare Neurobiologie. Hamburg. 
A. Ferrer-Montiel. Universidad Miguel Hemández. Alicante. 
J. Lerma. Instituto Caja!. Madrid. 

D. Duboule. University ofGeneva. 
M. Ros. Universidad de Cantabria. Santander. 

K. Zaret. Fox Chase Cancer Center. Philadelphia 
M. Beato. Centro de Regulación Genómica. Barcelona 

E.A. Dennis. Un iversity ofCal ifomia. San Diego. 
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The Fundac ión Juan Ma rch is a private. non-profit making instilution 
established in 1955. 

lt has organized more than 400 art exhibitions in Spain and abroad. 
Sorne 500 artists and researchers have received grants from the 

Foundation for creative or research projects in the fine arts. 
The Foundation's art collections are exhibited 

in the Museo de Arte Abstracto Espaiiol. in Cuenca: 
in the Museu d'Art Espanyol Contemporani, in Palma de Mallorca: 

in the Foundation·s headquarters, in Madrid, 
and also in travelling exhibitions. 

In the field of music. the Foundation regularly organizes series 
of monographic concerts. didactic concerts for young people 

(attended each year by approximately 25,000 students), 
commemorative concerts in honour of majar musical figures. 

as well as concerts of a variety of other types. 
In total, more than 200 concerts are organized each year. 

Two lihraries. with specialized collections 
in Spanish Comemporary Thcatre and Spanish Contemporary Music, 

are housed in the Foundation's headquarters. 
More than 50 lectures, seminars and courses are organized 

there each year, on a wide range of subjects. 

The Foundation publishes a monthly Bulletin 
as well as "Saber/Leer", an illustrated book review. 

Annual reports, catalogues. leaflets and other publications 
are issued on a non-periodical basis. 

The Instituto Juan March de Estudios e Investigac iones 

was established in 1986 as a private Foundation to support research 
and post-graduate studies in scientific fields, 

by means of specialised Centres of Advanced Study. 

In 1987 the Centrefor Ad1•anced Study in the Social Sciences was 
created within the Juan March lnstitute to contribute to the extension 

of social scienti tic knowledge through the promotion of research, 
post-graduate teaching, and exchanges of researchers. 

In 1992 the Centrefor lnternational Meetings on Biology was 
established to promote clase cooperation and interaction 

among Spanish and foreign scientists working in the field of Biology, 
through workshops. lectures courses, seminars and symposia. 

Instituto Juan March (Madrid)




