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e The volume of generated proteome data is rapidly increasing
— Movement towards high—throughput approaches
— New experimental techniques and analyses (DIGE, ICAT, etc.)

e Publicly available proteomics data is rather limited

— 2D-Gel image databases (e.g. SWISS-2DPAGE) contain little information about
sample preparation, or analysis of results

— No widely used databases of mass spectrometry data or analyses

— Data fragmentation (not synchronized) and data formats incompatibility (PID)
— Incomplete data and noisy

— Need for cross-validation and comparative analysis

A robust, future proofed, standard representation of both
methods and data from proteomics experiments is required
(HUPO-PSI, Hermjakob and Apweiler, 2002)
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It it ive Organisation

*The HUPO Proteomics Standards Initiative (PSl) defines community standards for data
representation in proteomics to facilitate data comparision, exchange and verification.
The PSI was founded at the HUPO meeting in Washington, April 28-29, 2002 (see
Science 296, 827).

-Develop data model and format standards
- Guidelines (check-list, reporting how, GP)
—~Data representation and annotations standards : Controlled vocabularies, ontologies....

Involve data producers, database providers, software designers, publishers, vendors

MIAPE : The Minimum Information About Proteomics Experiment
Analogous to MIAME (MGED)
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wation : players and stakes

Databases

2DG, PID, MS :
Data producers (2DG, ) Computational

(Labs and platform) @ analysis

(raw or analyzed) data and metadata availability §
Publication and reviewing process n‘&
| Data mining at large scale... %
A = 4 RN
PUBLIC
PROTEOMICS
REPOSITORY
& Experts y 4
%? .- Journals
=z, E§E g =)

French Genopole Network Context (1/06/04) :
Data exchange : necessity (and constraints), agreement?
Model & Data format : involvement about current attempts?
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Created in Nov 2004 (Grenoble)
Presented at the HUPO-France meeting 5/01/2005
Supported by the National Genopole Network (RNG)

Workgroup objectives :

* To participate in establishing guidelines, defining data models, and
elaborating terminological resources in the context of existing initiatives
including PSI.

* To provide framework for data model design and tools (data models,
integqrity rules, representation formats, tfranslations between models) towards
end-users for evaluation purpose (practical, efficient, realistic).

* Mid-term objective : to set up a national repository for proteomics data that
respects the MIAPE recommendations.
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* Federate know-how and expertise of labs and plat forms in the MIAPE contexi
= Web server http://www-miape.inrialpes.fr/

E—— comacts ) ik D A 6 G 6 S - =)

Gestionnaire des contacts IMEmbr’ES du groupe ——I

| Profil=
enredistremeaent=
Hom e famille Prenmnomm Inftiales Sociéte Ervvail
Bin=
_ The group was formed at the initiative of our proteomics data producers

Boulsigue .

_— (mostly 2D gel and MS-based data), and comprises :

Bruil=

R » data producers (Genopole network)

. » data analysts

FEmElE » database developers ch

acquino .

Joets * software engineers

Lang=ellas T_NTT=T [=]] I T T T arir= . Tr

CILEmEnoLl Drjikaril Lo Plate-forme Protéomicgue diibril ousmanou@innovaproteomics . com
CDgest Senopole

Pineau Charle=s (=] 0] Plate-forme Protéomigque  charles pineau@rennes inserm . fr
mrmne=t raaencomsle “!;r ‘!‘;_t

Samson e S

E—— r e - .

Sherman @ lm | ‘S\F"‘JJ U_H_ I! N R._ I A g!’j ’ B ‘fu-.h._

stagiaire TIS s ,_;}, &ff} [w" =

Tessier o T T ;“"'

Lt ernsr=iler sandr’lne =andrine ubtenvwweileric@@ipbhs fr

Wandenbroouck et =t 1 wwes wandenbrouckEcesa fr

~iari Alain Llain iariE@@inrialpes fr

L= T | Jabi Ui v angicnjouy inra . tr

Fiebelin danielle Cranielle Fiebelini@inrialpes _fr

réseau national genopole®




Standard Group : Missions (2)

* Share documentation, reporting and ressources

Diagrammes

=l Echanges PSI-PSG «

= Guidelines

PSG-PSI exchange

MIAPE_MSI_0.3 comphCP_Y" doc 2005-10-14 20:15 1850 B E HE
MIAPE_MS_1.0.comphCP_%" doc 2005-10-14 20:15 1900 mH B
Paris Report 7-14-051 comphlAPE Y doc 2005-10-14 2015 G440k m W W
PEl-leftter-to-MCP pof 2005-10-2147:25 9551k mmE m
=l reporting mzDatamzldent 2005-10-21 1711 n [ N |
mzldentClasses.doc 2005-10-21 1711 2776k mmEm
mzldert_report_FPSG_W0 .4 pof 2005-10-21 1711 30202k m W H
PSl-exchange_Julian_0705 doc 2005-10-21 1712 i
FPEG_4CH_Siena0405 ppt 2005-07-25 18:45 107 B E H
PSI-MS Requirements Questionnaire_ 5 it 2005-10-14 20:22 4665k M W m
Exemples mzData A 2005-04-08 1217 I
Exemples mzldent 2005-03-25 1335 I
PSG Compte rendu 2005-10-14
[+ PSG Presentation > < 2005-10-14 PSG ressources
[=IPSG Use_Case 2005-10-1 == T—
[=I PSG-0M & Diagrammes Y, 2005-10-21 17.04 0 | |
=1 PSI-GPS 2005-10-21 17:03 O mnm
=l Gel-ML 2005-10-14 2000 0 ==
Guideline MIAPE
-+ om ot PS| ressources
= PSI-MS 2005-10-14 7952 o mnm
=l ConfCall 2005-10-14 20:08 O mm
20050927-PSI-MS doc 2005-10-21 16:25 3663k mE
20051011 -PS--MS doc 2005-10-2117:13 3332k mmE m
# XML-schema 200:3-10-21 17:09 O mnm

Diagramimes

Feedback and comment=
MIAPE-MS] %103 comments MJCEM
MIAPE-MS comments MJICEMN Y

Comparaizon MCP guidelines versus MIAPE - comments MJAZBN

lettre PS1au MCP 154 005

"mz Ident” data model - Sienna - Randy Julian

Testz de creation dinstances mzldent - reporting to PS1Awril 200:

Test casze et reponze Randy Julian OF 2005

presentation du F-PSG transmise - Siena workshop april 05
PSI-MS requirements by Kent Laurzen - réponse B
Exemples mzData

Exemple mzldent

Compte rendu de reunion

Suppoart de presentation PP

Tests Instanciation XKL schema PSI-MS

Modele ¥ Guideling MIAPE § Gel-hL
Modeles et specs Gel 10520

Wersion en cours de révision et validée

Guidelines et schemas XML

Compte-rendu teleconference PSI-MS workgroup
Confoall PSI-MS Workgroup 270905

ConfCall PSI-MS Workgroup - 110 0005

w . Bioinformatique et Protéomique - GRENOBLE - fer juin 2006
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ics Standards Group : actlions

e January 05 : EBI contact (PSI coordinators)

e March 05 : Test case with mzdata and mzldent
standard

e April 05 : feedback and suggestion available
for community mzldent test case report and
sample files
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0 CEAGrenoble_UF0GS5xml @ CEAGrenole_LCUIOT34 xrl | 0 jouy_mzident sl | o CEAGrenoble_UFU_SSS xml | q CEAGrenoble_LCUM 34 il | @ jouy_tmzidert xel |
= - - e R -
= ¥ e T | | [ —] - o=
\ﬂ\ﬂg '\b'w'\!ﬁ = ﬁﬁg fa’_;,’a & YPath 1.0 = I_ \!Tlﬂg \b%\m‘—jﬁlﬂ E?Eu}a & KPath 1.0

e — - 13 = reeFile=
1 l=Pmlversion="1.0" encoding="UTF-8"?= 14 ename=UFD856 rawsinames
2 = amzldent xminssi="hitp w3 org 20014MLS chema-instan ce” 15 =type=raw=:pre$
3 psbnotamespacesSchemalocation="fileJF fpubliciEchangeMIAPEmzident xsd"= 18 =/sourceFiles
4% =fescription= 17 =
i =admin= 12
B =garmpleMame=LCU01 34=isampleMame= " =type=raw=itype=
7w =contacts 0 <Isu.urceFiIe>
8 =name=hlyriam Ferrosname= 2; - :Iadn'f”'”i
9 <institution=CEA Grenable=iinstitutions - Sfu'sne‘-iﬁaram SR
1a actinfo=ryriam.ferro@cem " S W
M <Ic0ntact=l 25 =usetParam name="enzyme" valle="Trmsin'=
1w =gourcefiles 6 <userParam name="variahle modifications " value=""f=
13 =name=LCLI0T34 pkl=iname= 27 =yserParam name="fix modifications " value=".."f=
14 type=pkl=iypes= 2% =ugerParam narme="Peptide Mass Tolerance " value="+ 2 Da'"f=
15 z/snUrcEFite 29 =userParam name="Fragment Mass Tolerance " value="+ 0.8 Da"f=
16 =fadmin= aram name="hax Missed Cleavages " value="2"f=

‘] —n " . "

7 <getfinge=<cyParam ciLahel=" accession="" name="i=<jg Source file j:ar:”la;”f_'”ffﬁbasel va:lue_-”r:ﬂrembl Ir_ "
18 =idescription= 8 CEAGrenoble oy value="Mammalia

8 <iterts BT heterogeneity allowed?

: Peoeo= |- (format and file location)

2 = =mzldent xmilns hceSchemalocat
3 |=wvlookup address="TledhomefwanagbananiedpEalpsi_ontalogy xml cvLabel="psi_standard_oy' 7L
4 | =evlookup address="filedhomelfrangilimspsaimy_ovsml" cvlabel="my_cy' fullame="my Private «
8 = =description=

G =  =admin=

7 =samplekblame=echant_A11_b_0001=fsamplgMame=

8 = =contact=

g =hamme=Alain Guillat =fhame=

10 =institution=INRA, Domaine de Yilvert, Y8352 Jouy en Josas, France=/institution=

11 =contactinfo=Alain. Guillot@jouy.inra fr=fcantactinfios

1z =fcontact=

13 =g t

=name=fileshomelpwangiLimsipsgimzdataxml <
=type=xml=fypes=
=fsourceFiles=

=fadmin=

=seftingss=

esgion="001" cvLabel=" e="DE Search Software"

20 value="AutomM S-Fit'f=

21 =cwParam accession="0011" cvlabel="my_cv name="version" value="19959-2000 PE Biosystel
22 =cwParam accession="0012" cvlabel="my_cv"' name="Caompany' value="Biosytem"/=
23 =lseftings=

24 | =/description=
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0 CEAGrenohle_LIF0855 xml | @ CEAGrenohle_LCUM 34.me| Ojou\,f_mzident.xmll

0 CEAGrenohle UFEISSSme GCEAGI’EHUUE LCUU134><m||0jouy mziderrtxmll \!T Iﬂ g ’ gée .ﬁl = @ £ g E?B L&'}a E:] WPath 1.0
L = . ST

I )W ENYYEE 5 oeanoy [ —

<solrceFiles
1 =%milversion="1.0" encoding=”UTF-8"?> 14 =narme=UF 0858 raw=inarme=
2 = zmzldent xmins s i="hitp w3 org 2001 ML chema-instanc e’ 15 =type=raw=itypes
3 ysinobamespaceSchemalocation="fledF JpublicEchangeMIAPEimzident ks> 1& =fsourceFiles
f: R qdescriminn: 17 = =gourcefile=
5w =3dmine :z =name=LF0356. raws,
f =gampleMame=LCU0DT 3d=isampleMarme= -
7w <contacts o1
& “name=hfyriam Ferro=iname= 2o g
g <institution=CEA Grenable=/institution= 23 userParam name="lgiciel value="Mascat'=
1o =contactinfo=mytiam. ferro@eea fr=icontactinfo= 24 <userParam naime="varsion" value="2 "=
" =feontacts 25 =userParam narme="enzyrme" valle="Trpmsin"l>
12w “sourcefile= 26 =userPararm narme="variable modifications " value="_"f=
13 “name=LCU0134 pkl=ihames ko =yserParam name="flx modifications " value="..">
14 =fype= 2 =userParam name="Peptide Mass Tolerance " value="+ 2 Da"»
15 8 cuserParam name="Fragment Mazs Tolerance " value="+ 0.8 Da"=
15 <farmins 0 =0sgrFaram name:_"“rlnax Misseﬂd Clea:tflges " Yalue:“?'f:
7 Nggetlings=<cvParam (L 2hel=" acceas =" o e="l><lgefings> ¥ SuseTREam fme="dalanaset vl e=tremill=
B <donm © CEAGrenoble_LFOSSS sl | O CEAGrenpbie L CLI034 s D joury_mzident.xml | arny' value="Marmmalia"f=
197 <idents il (e i-; £ g ,_l,'r"a L& f;j ¥Path 1.0 =

|<’r‘}:mlver5|c:n 1.0 encndlng-"UTF g'r=
f=l=mzldent wmilns xsi="http s 3, 0rgi 2001 HMLE chema-instance" xsinokamespaceschemalocat
=gvlookup address="fileshomelwanafhananierpsaipsi_ontologyxml” cvlabel="psi_standard_cv" 1L
t =cwlodg te ¢
P = =desc

- - Suggest a dedicated element
. " for search parameters settings?

10
1 SCOTTACITTO = ATAT. G OTED] Oy TR E T =1C OnTRe i =
12 =/contact=
13 = =zourcefiles=
14 =name=filefhomeiwangiLimsipsgimzdata Aml =/iname=
15 =type=uml=itype=
16 =fzourceFile=
17 =fadmin=
18 =  =satftin
18 = tvParam accession="001" cvLabel="rmy_cv' name="DE Search Sofware"
=20 vallie="AutoMS-Fit"i=
1 =cwParam accession="0011" cvlabel="my_cv' name="version" value="1999-2000 PE Biosystel
=cwvParam accession="0012" cvlabhel="my_cv' name="Campany" value="Biosytem"f=
23 =fsettings=

24 = riptian=
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19 = =ident= 74 KELTYQTEED REMVLELGDL VDRLEAKYES YKRQAEEAEE QTN

few question remarks (3)

20 = =proteinGroup count="1"= 20 KLOHELEEAE ERADIAESY NKLRVIKEREW HTIKWVISEE
1 =protein= g1 =fsequence=
=dbMame=AThaliana_complet=idbNarme= :z = ‘F'EF'“D’EELEEIBER r
= =seg= =lseq=
A ' . ) o 24 —u " —n "

24 =descriptiongchloroplast inner envelope protein-related similar to =userParam name masse ualu? 10,,03'4? =
25 — <peptide= 25 =UserParam name="delta" value="-0.01"f=

86 =yserParam name="scare" value="39"f=
22 =aerEitH ]LAQBR_TISE“:" e 87 =userParam name="guean vallue="123""=

{usgrParaﬂ name="score" value="49"f= aa =/peptide=
28 ﬁprp?ldE} . =userParam name="score" value="1783"=
2w <peplide> Check consistency and frot=in-
30 =5e0=|PF Gl sfeet oteinGroup=
L] ? p

31 =yserParam name="score" Semanilc Confeni [ ptide=
3z =fpeptide= Eeg=KGLLRSFLR=/seqg=
a3 =pvParam cvlabel=" accession="" narme=""/= 94 =lserParam name="modification” value="Acety (M-term)"i=
34 =fprotein= a5 =userPararm name="masse" value="1130.69"=

a5 =userParam name="delta" valuse="016"=

=iderts a7 =uzerParam name="scara" value="35"r=
=prateinGroup count"1"=
=protein=
=dhkame= SwigsProt=idhMames=
=dblD=Yersion du naovermbra- =

=description=1L1403gene=ywcC {2229 kbhthrward) YBHE_ECOLI conserved hype
GEVSODTHHWSIYSDLPITLVSARSPLEMSM
PRISYQQSGOWYLEITSDMKTRKADAYOSILDMEMLDFQEIAAIGDGHMDIPLLGSAGLAIAYD
=fsequence=
=peptide=
=geg= (K IQANGSLRIL) =lseq=
=cwParam accession="030" cvLabel="my_ov" name="mz submitted" value=" 85¢
=gvParam accession="031" cvLabe="my_cv' name="MH+" value="8583 47497 "f=
=cyParam accession="041" cvLabel="my_cv' name="ppm" value="3.85448""=
=gvParam accession="081" cvLahel="rmy_cv' name="start" value="118"f=
=cvParam accession="061" cvlabe="my_cv* name="end" value="125"=
=feptide=
| =peptide=
=zeg= (k) FLYTSHR(Gi=izeq=
=pyParam accession="030" cvlabel="my_cv"' name="mgz submitted" value=" 90
=gvParam accession="03" cvLabe="my_cv' name="MH+" value="900.4579 "f=
=cvParam accession="041" cvLabel="my_cv" name="ppm" value="3.9992"/=
=gvParam accession="081" cvLahel="rmy_cv" name="start" value="258"f=
=cvParam accession="061" cvlLabe="my_cv* name="end" value="24"f=
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Cortrolled Yocabulary for P aramisrs IT

CVLookupType

+adress String
+CvLabel: String

+yersion: String

+HullMarme: String[0..1]

a pour l'identification des protéines

|dertification Description

Identification Results

proteinGroup

ProteinGroup

+proteir:Proteir{1.7]
+param G roug:Paratn G roupl*]
+countint

+peptidel izt P epticeT ype[*]

PersonType

+natme: String
+inatitution: String
+oontacti n: Stringl0.1]

Parameters

+evLabel String
+accesson String

Created with Poseidon for UML Cormmunity Edition. Mot for Commercial Use.

MZIdent
# vl ookup
+Cvlokup CLookupType(*]
+tlescription: D escription contad
5 AdminType
tent|dent SourceFileType
+sampleName:String 5
: +riame:String
description +oortad:PersonType stypestring0 1]
+souncEF lle:SourceF e Typel APESTINg
dent sourceFile
ioe +operation_1(xvaid
Description .
admin
Ident +admin: AdminT yoe
+proteinGroup:ProteinGraup ) +aeftings: SearchetingsType
Hijuerie s Guery Tyne(*] SearchSetlngsType
dueries seftings +sofwarel ame: String
+goftwan: Verdon String
db: DratabankT yoe
i QueryType +
+nchiT axonomy inf0..1]
Hikint +errorTaleranceP arent: float
DatabankType +ermorToleranceP arentUnit. P aram Type
+dbMame: String +enzymeListParamGroup PTMType
s bl ocation: Strirg waviablePt.mLid:PTMType fomePtnlist |, qonamesint
idelist +dbRelease:String db HaEb LSt P INTine +dblLocation String
peptideli = izsd cint
PeptideType +params:ParamT ype Hniaseeaved e vatiabiaPLig | +BmldSting
& | +seSting it :String
protein Protein +paratnGroupP aramn G roup*]
+ | saoiD:String TEmauey e
+ilescription: String[0.1] Toredod
s ListPTMTypel*
+aeguence String0.1] Feimbd el InnE he olfi
+paramG roup:Param Groupl*] il =
arams +proteinbasshlaxiost
+scoreifloat k +errorToleran ceF ragm entUritint i .
+ooverageP ercart oat o g s +proteinbtazshin fost
+erroT oleran cef ragm ent o sproteinPifost
praram Group
errorT oleranceP arert Unit
paramGHoLp ParamType
- - ; +paramn s P aramTypeltem*]
'
x
ParamGroup ParamTypettem params
+params:Param Typeltem[*] paratns +namme:Sting
+valugString(0.1]
UserP aramType CYParamType
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9 witovs C ¢s Standards Group : actions

e January 05 : EBI contact (PSI coordinators)

e March 05 : Test case with mzdata and mzldent
standard

e April 05 : feedback and suggestion available
for community mzldent test case report and
sample files

e Sept 05 : Geneva PSI meeting

e Oct-Dec 05 : MCP and MIAPE guideline
mapping (coordinated to PA Binz)
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omics and MIAPE comparison

Editorial

Protein Identification

THE GO0, THE BAD, AND THE UGLY
Ralph A. Bradshaw, Alma L. Burlingame, Steve Carr, and Ruadi Aebersold

The idertification of proteing and the co-‘post-trarslational  colleagues, chaired by Steve Carr, preduced a working set
modifications that characterize their mature (active) forms is  of guidelines, along with an emplanatory document, as a
central to proteomic sxpsrimentation. This has been accom-  point of departurs that was published in the journal in June
plished historically using avarsty of methods, but mass spec- 2004 MCP 2, 531-533). The genseral public responzs to the
trometry, and in particular tandem applications (MSM5), has  Car guidelines was that it was an important beginning. The
become the core tschnology becauss of = 7 N T T i
racy, and sensitivity. When coupled tc
methodologiss, it can produce hundre ~
from a single complex zample. In the o Cictober | -—"th-. 2005

D Ralph Bradshaw,
Editor in chief of Molecular and Cellular Proteomics,
Reporter of the MCP draft guidelines,

Summary

The Human Proteome Organization (HUPOY) created the Proteomics Standards Initiative (P51 o
address the need to improve proteomics data interchange and standards for data reporting. Since
its mception, the P51 has worked to develop standardized formats that would allow those
working in the field of proteomics research to communicate their experimental designs, raw data
and results. We have created a broad, multi-disciplinary standards community, which include:
all of the major vendors of mass spectrometry hardware and proteomics data analysis software.

It 15 our firm belief that we have developed data interchange formats which allow anyone 1o fully
report their experimental results and allow peers to determing the quality of the work.

T the soase af the TH TROWCPRT remarting commnlatenece 1o o ciomificant conmmammant ot analite in
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S e ) ics Standards Group : actions

e January 05 : EBlI contact (PSI coordinators)
e March 05 : Test case with mzdata and mzldent standard

o April 05 : feedback and suggestion available for community
mzldent test case report and sample files

e Sept 05 : Geneva PSI meeting

e Oct-Dec 05 : MCP and MIAPE guideline mapping
(coordinated by PA Binz)

e Oct 05-janv0é : PSI-MS requirements (sent to K. Laursen)

e Dec05-Mars06 : Miape compliancy & proteomics server
prototype (D. Ziebelin)

e Juin06-Oct06 : mzData tools evaluation (BIM)
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aptation : converters, parsers, viewers,

S tiions ~ analysis...

Support for mzData (listed alphabetically by organisation). Last updated 2006-05-23.

Organisation Product Version (date}  Contact person
Anilent Technologies apectrum Mill Ea ¢
Applied Biosystemns | MDS Sciex HSTAR and O TRAP wiff converters Ea Support link

Wil format comverters for the QSTAR and Q TRAP. [N.B. For 470004800 suppor, see proteomecommons. org)

Babraharn Bioinformatics mz'iewer 0.4 (2005-12-20)  Suppaort link
B

Viewer for mzlData-encoded mass apectra

Bininformatics Solutions Inc. Peaks 4.1 (tha) Suppart link
B

WSS analssis software for qualitativedquantitative proteomics. Any complate analysis involves de novo.

Bruker Daltonics / Protagen ProteinScape 1.3 (2005-12-017  Herbert Thiele

. . : core: 2.131
EBI # University of Gent BE'DE - PRoteomics |DEntifications wieh: 2161 pride-supportiEebi. ac. uk
= (2005-07-251

The PRIDE PRotecrmics IDEntifications database s a centralized, standards compliant, public data repositony for proteomics data. [t has been
developed to provide the protecmics community with a public repositony for protein and peptide identifications together with the evidence supporing
these identificatinns
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News and future events

s and future (april 2006)

o The next PST meeting will take place September 25-27, 2006, on the premises of the American Chemical Society m Washington, DC.

Project status table

Waorking Group Reporting Guidelines (MIAPE) ff:::xckmge vfg;?ﬁ;‘f
MIAPE Principles Document -

Cross-WG projects Study design and sample generation - FuGE (M2) FuGO
Statistical analysis of data -
Gel electrophoresis - GelML -

Gels Gel CV
Gel inage informatics - GIfML -
Chromatography -

Separations Capillary electrophoresis - spML SPCV
Separations and sample handling -
Mass spectrometry - mzData (v1.05) -

Mass spectrometry MS CV
Mass spectrometry informatics - analyvsis XML -

Molecular interactions Molecular interactions - NIF - PSI-MVI (v2.5) -

Structured process, correspondants well-identified, transparency,
mailing lists, documents availability, call for contributions...
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Y Lo ICS Standards Group : Perspectives

PSG : Groupe identifié et fonctionnel avec une force de proposition et des actions en cours

1. La définition de sous-groupe thématique au sein du PSG de maniere a mener des
actions concretes
2. L'identification de relais au sein du PSG vis-a-vis des différents groupes de travaux PSI

PAB : les aftentes immédiates du PSI se traduisent par des refours circonstanciés
sur les standards existants permettant de les valider/amender/améliorer et une

participation accrue, en particulier au sein des mailing-lists, confcall ou encore lors du
prochain Workshop PSI.

=> Nature Methods editorial, June 06

Table ronde : attentes, intéréts et volonté de contributions actives...?



