Www.eu-egee.org

EGEE-II INFSO-RI-031688

Enabling Grids for E-sciencE

GPS@,
Web interface for Protein
Sequence Analysis on Grid

Blanchet C., Mollon R., Combet C. and Deleage G.
Péle Bioinformatique de Lyon — PBIL

Institut de Biologie et de Chimie des Protéines
IBCP CNRS UMR 5086

Lyon — Gerland, France
Christophe.Blanchet@ibcp.fr

e R _
BUE

Information Society
and Media

EGEE and gLite are registered trademarks



@ Institute of Biology and Chemistry

Enabling Grids for E-sciencE Of PrOteins
French CNRS Institute, associated to Unlv Lyon 1
Life Science 3

About 160 people
http://www.ibcp.fr
Located in Lyon, France

Study of proteins in their biological context o

Approaches used include : integrative cellular (cell culture, various
types of microscopies) and molecular techniques, both
experimental (including biocrystallography, and nuclear magnetic
resonance) and theoretical (structural bioinformatics)

Three main departments, bringing together 13 groups

Topics such as cancer, extracellular matrix, tissue engineering,
membranes, cell transport and signalling, bioinformatics and
structural biology
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Enabling Grids for E-sciencE
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elelcJe) NPS@: Bioinformatics Web Portal

Enabling Grids for E-sciencE
rﬂﬂﬂ NPS@: Welcome to Network Protein Sequence @nalysis at IBCP, FRANCE =
[Zl @ A http:/ /npsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=/NPSA/npsa_server.ntml = Q~ Coogle j
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NPS@ is the IBCP contribution to PBIL in Lyon, France
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Monday, October 25th 2004 : Note to Mac OS X Safari Web browser users (see news)

@ What is NPS@ ?

@ Software facilities to analyse NPS@'s data: AnTheProt and MPSA.

@ Work with your own database

@ Geno3D : Automatic modeling of proteins 3D structure
@ SRS : Sequence Retrievial System
@Sequence homology search against proteic databases :

o BLAST search (protein (blastp) or nucleic (blastx) query sequence)
o PSI-BLAST search (protein query sequence)

o FASTA search (protein query sequence)

o SSEARCH search (protein query sequence)

o HMMSEARCH (protein query profile, hmmer format) ew

@Patterns and signatures search :
o PATTINPROT: scan a protein sequence or a protein database for one or several p

o PROSCAN: scan a sequence for sites/signatures against PROSITE database
o InterProScan: scan a sequence for signatures against InterPro database

@Profile building :
o HMMBUILD: build a profile with HMMER (HMMER profile format) new
@ Multiple alignment:

o Clustal W Protein sequences (Des Higgins, EBI, Hinxton Hall, UK)

* Network Protein Sequence Analysis
(NPS@ release 3)
http://npsa-pbil.ibcp.fr

o Clustal W DNA sequences (Des Higgins, EBI, Hinxton Hall, UK)

* Online since 1998

* 46 integrated methods for protein sequence
analysis

* 12 Online up-to-date biological databanks

 International pointers: Expasy (Ch) , University
of California, ...

* Ref.: “ NPS@: Network Protein Sequence
Analysis”, Combet C., Blanchet C., Geourjon C.
et Deléage G. Tibs, 2000, 25, 147-150.
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NPS@ hits

Enabling Grids for E-sciencE

More than 8 millions analyses since 1998
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G GG ological Data and Tools

Enabling Grids for E-sciencE

Numerous
+ 800 (Galperin et al., 2006)
Heterogeneous

Data & metadata!
Swiss-Prot: 12 % of data, 88% MD
TrEMBL: 19% data, 81% MD

(Software )

Size: kB to GB
Authors & initial location Numerous
Storage: file, object, image BioCatalog: + 600 at end of
Format: EMBL, GenBank, Pearson-Fasta, PDB, 1990s
pubmed, ... EMBOSS toolkit: + 200
Updatable !!
. Heterogeneous
In some case sensitive = _ _
(Patient, Industrial, Bioinformatics algorithm: Sequence
Scientific) similarity, Multiple alignment,
SIZE OF SOME BIOLOGICAL DATABASES Structural prediction, ...
. . Execution: sequential, MPI, openMP,
Name Nature Rel. Entries Size (MB)
GenBank Gene Sequence 153 56,620,500 224,000
EMBL Gene Sequence 86 69,783,593 ~100,000 Data I/O ]
Swiss-Prot  Protein Sequence 49.5 216,380 824 Text files
TrEMBL Protein Sequence 32.5 2,807,081 6,347 e
PROSITE Protein Signature 19.25 1,411 14 Sp ecific format
PpFAM-A Protein Signature 19.0 8,183 2,104 Local I/0O only
PDB Protein Structure 04/2006 36,121 23,316

tein Sequence Analysis on Grid 6



CIEICICY Grid-enabling tools with XML wrapping

Enabling Grids for E-sciencE

Describe to gridify!
Description of an application

*Arguments, output, options,
Introducing attribute about biological
semantic

XML-based:

*Bio_methods.dtd
*Blast.xml, pattinprot.xml, clustalw.xml,

Use application descriptors

*To build user interface: bio_cgi for html

*To manage jobs: bio_launcher to launch
job on cluster or grid

EGEE-II INFSO-RI-031688

Example of pattinprot.xml

<?xml version="1.0"?>
<!DOCTYPE bio_method SYSTEM "/opt/bio/etc/bio_method.dtd">
<bio_method version="2.0" mode="egee" >

<method name="PATTINPROT" class="scanprot" type="sequential"
root="/var/www/gpsa.ibcp.fr/pbil/servers/gpsa/w3-gpsa/" >

<bio_binary path="gbio_lfn://PATTINPROT/newpattinprot"
arch="i686" version="1" />

<bio_parameter usage="cliIO" >

<parameter class="sequence_bank" type="file" option="-p"
value="gbio_lfn://WORK_SPACE/PATTINPROT_ O.inputdata"
visibility="external" IO="in" />

<parameter class="pattern_bank" type="file" option="-m"
value="gbio_lfn://WORK_SPACE/PATTINPROT_ 1.inputdata"
visibility="external" IO="in" />

<parameter class="result" type="file" option="-r"
link="biodata" value="gbio_lfn://WORK_SPACE/pattinprot.out"
visibility="external" IO="out" />

</bio_parameter>
</method>

</bio_method>
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eJelelC) Grid-enabled Biological Resources

Enabling Grids for E-scienc

Computer [ Software |
Data and Tools
adapted to the GRID

Legacy Bioinformatics Applications :
* Wrapping tools with XML descriptors
* BLAST, SSEARCH, FASTA, ClustalW,
MultAlin, PattinProt, ...

1 Distributed databases:

| Clusterof — * Encrypting with EncFile System
compuers 4 _{{f} * Swiss-Prot;
Ifn:/grid/biomed/db/swissprot/last/sprot.fas
Symbolic link to .../swissprot/50/4/sprot.fas
an *TrEMBL.:
i gm GRID, Ifn:/grid/biomed/db/trembl/33/4/sptr.fas

Details : http:/gbio.ibcp.fr
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Enabling Grids for E-sciencE

User
Data & Parametors
Value x =i Biologist
File if = Ifn:/fpio/db/swissprot.fasta

Worker Node

Bioinformatics
Programs

I
Data 11D

|
Parrot v
o i
Local
@ yes -[:::-
] /
1. resi}h.re \\
LFN-SFN — 2. get
EGEE grid [:? real file
- Remote - {SFM) i

Environment 2:3\ Storage
File Catalog Elemeant

Christophe Blanchet, Rémi Mollon, Douglas L. Thain and Gilbert Deléage

Data Virtualization

Perroquet

IBCP’s extension to Parrot tool

- Adding EGEE file namespace
URL recognition

Adding EGEE name resolution

Querying File Catalog (RLS,
LFC)

Based on Parrot Tool
Collaboration with D. L. Thain
(Univ. ND, USA).

Paper accepted at GRID'2006

Custom 1/O: chirp, ftp, gsi-ftp, ...
Conclusion

Grid-enabling legacy applications
on EGEE Grid

Grid Deployment of Legacy Bioinformatics Applications with Transparent Data Accefs300d pe rformances

To be presented at Conference GRID’2006, Barcelona, Sept. 28-29, 2006
EGEE-II INFSO-RI-031688
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e Secure Data Virtualization

Enabling Grids for E-sciencE

C. Blanchet, R. Mollon and G. Deleage.
Building an Encrypted File System on the EGEE grid: Application to Protein Sequence Analysis.
IEEE Proceedings of the First International Conference on Availability, Reliability and Security (ARES'06)

Encrypted File e em e maamaamismsem e me == N
Management System

- =
|/

5.LFN
6. Key share =
+

64- kB buffer
Local Remote

' — // D . Gridified I/ O buffer ,
- N /E//’- Worker - Usefr o filesystem encryption / decryption PRI WALS: UG
— ]K(:%g 1 Jer. read / write

Serot . Node - Application Parrot/
= 7 ' Perroquet HTTP

Worker Node

i

: : , : | “
- . & : . L
. | ' : Key Key Key
B of Server Server Server
2. Job. submit . 1 2 N
—_—

.
K > " I3.Job results s R
\_ -

[, “EncFile” EncrvotedFile m anaocement

Time to download a 205-MB gridified file

Encrypted LFN + Icg-cp (+ decryption)
Encrypted LFN + Perroquet (with cache)
Encrypted LFN + Perroquet (without cache)
Plain LFN + Icg-cp

Plain LFN + Perroquet (with cache)

Plain LFN + Perroquet (without cache)

0 10 20 30 40 50 60 70 80 90
Time (seconds)
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NPS@ blastp similarity search results

. €3 http:/ /gpsa-pbil.ibcp.fr/cgi-bin/simsearch_blast.pl ©/2(Qr Google

egeev embrv 2seev bibv congresv adm~¥ rtl2 EQ LM Amos

Sequenece Analysis
GPS@ is the grid port of NPS@ from PBIL IBCP in Lyon, France

C tati
[HOME] [NPS@] [SRS] [HELP] [REFERENCES] [NEWS] [MPSA] [ANTHEPROT] [Geno3D] [SuMo] [Positions] O m p u a I O n

[PBIL]

n u u
February 27, 2006: First public release of GPS@ online at hitp:/gpsa-pbilibep fr VI rt ua I 1Z atl on.:

Take advantage of the EGEE Grid platform for your bioinformatic analysis on the NPS@ portal.

Job BLASTP (ID: 7154e8f16f97) has been transfered on the

. GPS@ Portal, an EGEE Grid interface for Bioinformatics SolGY
(started on 20060228-164226). Tox B tmsck

Results will be shown below. Please wait and don't go back. W I l I G P S
In your publication cite : e p O a

NPS@&: Network Protein Sequence Analysis
TIBS 2000 March Vol. 25 No 3 [291]:147-150
Combet C., Blanchet C., Geourjon C. and Deléage G.

/
BLASTP results for : UNK_33610 BLAST on G R I D
View BLASTP in: [MPSA (Mac. UNIX) , About...] [AnTheProt . But also

View graphic in : [MPSA] [AnTheProt]
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And others bioinformatics tools
we have ported on GRID ...




@ @ NPS@ : BLAST Homology Search
@ % http://gpsa-pbil.ibcp.fr/cgi-bin/npsa_automat.pl?page=C) = QF Coogle

_:m wm map gBIOv WS¥ DAShiov Xgridv egee2v embrv bibv tmpv 2seev congresv admv Gridv

Pola Bleolnfermatdgue Lyecnnais
1R W@@?@ﬁ@ﬂm Saguenca Analysis . .
L. b Grid Protein

GPS@ is the grid port of NPS@ from PBIL IBCP in Lyon, France

Ej -. i
BER

[HOME] [NPS@] [SRS] [HELP] [REFERENCES] [NEWS] [MPSA] [ANTHEPROT] [Geno3D] [SuMo] [Positions]
(PBL equence
February 27, 2006: First public release of GPS@ online at http://gpsa-pbil.ibep.fr -
Take advantage of the EGEE Grid platform for your bioinformatic analysis on the NPS@ portal. A n a I y S I S

Work supported in part by projects: French ACI Grid GriPPS [% m (clelc]c JQACE
,EU-FP6 EGEE and EU-FP6 EMBRACE., t i nabling Crids
DR for ©-scienc Naborh of escellonca

BLAST search on protein sequence databank

atabase : | UNIPROT-SWISSPROT

Paste a protein/nucleic sequence below : help
MEKITIYDLAELSGVSASAVSAILNGNWKKRRISAKLAEKVTRIAEEQCYAINRQASMLR
SKKSHVIGMIIPKY DNRYFGSIAERFEEMARERGLLPITCTRRRPELEIEAVKAMLSWQ
VDWVVATGATNPDKISALCQQAGVPTWNLDLPGSLSPSVISDNYGGAKALTHKILANSAR
RRGELAPLTFIGGRRATITPASVYAASTMRIASWGLACRRRIFWLPAIRKATLRTACRSG
LAARRRCCRGYLLTRRYPWKGLCAGCRRWV

ecee
nabikng Crids

W Use the GRID resources from = e

SUBMIT | [ CLEAR

A S -
User : public@ 193.55 43.12. Last modification time : Fri Jan 20 10:11:15 2006. Current time : Fri Sep 22 14:29:02 2006
This service is supported by Ministere de la recherche (ACC-SVI3), CNRS (IMABIO, COMI, GENOME) and Région Rhine-

Alpes (Programme EMERGENCE) . Comments.

1Ice Analysis on Grid 12



CIeICIC) Comp. Virtualization: Web Services

Enabling Grids for E-sciencE

SOAP Client

( User Comguter )

Workflow enactors :

Triana

SOAP
rpc/literal

Joined work with EU-FP6 EMBRACE

Web services
descrlptlon

pre -defined
workflows

bio lau
ncher

gBIO
SOAP WebServices

http:/gbio.ibcp.fr/iws

(LHSG-CT-2004-512092)

EGEE-II INFSO-RI-031688
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EGEE
Job
Submission
System

GRID

EU-EGEE
Production
Platform

10Yydu

( Grid Interface @ IBCP )
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eJeIClC) Bioinformatics Workflow: Taverna

Enabling Grids for E-sciencE

000 Advanced model explorer o0 o e (et
" Workflow =« Metadata for 'gBIOclustalwGrid' | Search & ™ watch loads
Load Save New subworkflo 7 Offline Reset E’ (= Available Processors
- - — P | ) Local Services
Workflow object Retrie!  Delay Backof Thread Critica

P | ) Biomart service @ http://www.biomart.org/|
¥ [ WSDL @ http://gbio.ibcp.fr/ws/gBIO.wsdl
V¥ | porttype: gBioWSPortType [RPC]
@ gBIOclustalw

|5 Workflow model
¥ [ Workflow inputs
WV sequences

Vi Workdowomp & gBIOclustalwGrid
A alignment 4= NG NG) Enactor invocation
¥ | Processors roW = == = =
¥ & aBIOclustalwGrid 0 0 1 ) oW Save as XML“ |2 saveto dlsk“ |2 save to disk as web5|te|| 1= Excell
(o] 5 ' in! [
A7 sequence-bank ‘text/plain row ! Status  Results  Process report |
@, attachmentList I(") oW
@, result 'text/plain’ oW { alignment ]
v i oW —_— : =
— ?ata links ‘9 CLUSTAL W (1.83) multiple sequence alignment A
2" sequences-gBlOclustalwGrid:sequence-bank oW
=, S oW
2 gBIOclustalwGrid:result-alignment [ ‘9 CCPA_STRM5 MNTDDTITIYDVAREAGVSMATVSRVVNGNK-~~NVKENTRKKVLEVIDRLD
(=) Control links ow DEGA_BACSU - --MKTTIYDVAKAAGVSITTVSRVINNTG---RISDKTROKVMNVMNEMA
= FRUR_ECOLI -~ --MKLDEIARLAGVSRTTAS YVINGKAKQYRVSDKTVEKVMAVVREHN
= RBTR_KLEAE ---MK.KITIYDLAELSGVSASAVSAILNGNWKKRRISAKLAEKVTRIAEEQG
’;QS( = : ik, sRRK pa K ok *x
(=1
= CCPA_STRMS GLASKKTTTVGVVIPNIANAYFSILAKGIDDIATMYKYNIVLASSDEDDDKE,
000 Workflow diagram . DEGA_BACSU ALTGKRTNMIALVAPDISNPFYGELAKSIEERADELGFOMLICSTDYDPKKE
, = FRUR_ECOLI GLRAGRTRSIGLVIPDLENTSYTRIANYLERQARQRGYQLLIACSEDQPDNE
Save as | I | | [ Configure diagram [: Load lnputs[d New Inputl () R3TR_KLEAE MLRSKKSHVIGMIIPKYDNRYFGSIAERFEEMARERGLLPIITCTRRRPELE
* . 28 3.33 %, % 3 3%3 33 * LI - ¥
= Input Document \ﬂl_g
_________________ ~ ¥ V¥ sequences CCPA_STRMS AKQVDGIIFMG---HHLTEKIRAEFSRARTPVVLSGTVDLEHQLPSVNIDHS
g . e DEGA_BACSU QKKVDGIIFATGIESHDSMSALEEIASEQIPIAMISQDKPLLPMDIVVIDDV
. Workflow Inputs : £l Click toe  VDGIIFMG FRUR_ECOLI QRQVDAIIVSTS--LPPEHPFYQRWANDPFPIVALDRALDREHFTSVVGADG
. : DKIAEVSGI R3TR_KLEAE SWQVDWVVATG-~~ATNPDKISALCQQAGVPTVNLDLPG-~~SLSPSVISDN _
. skk s s * s
. . ATAAYVAE B ko Sl i il b 4
» »
- | sequences A VAMRMLTI ' <( [ «C ) >
: : >DEGA_BA
Toe e e e + ......... Mm'YDV ) /;E

NMIALVAPDISNPFYGELAKSIEERADELGFQMLICS TDYDPKKETKYFSVLKQKKY
gBIOclustaiwGrid ~ IFATGIESHDSMSALEEIASEQIPIAMISQDKPLLPMDIVVIDDVRGGYEAAKHLLSL
TNIACIIGDGSTTGEKNRIKGFRQAMEEAGVPIDESLIIQTRFSLESGKEEAGKLLDR
DA B : PTAIFAFNDVLACAAIQAARIRGIKVPDDLSIIGFDNTILAEMAAPPLTTVAQPIKEN
. Workflow Outputs : ERHRTAGRSNRGKRKAKQKIVLPPELVWRHSTSPLNT
: >FRUR_ECOLI FRUCTOSE REPRESSOR.
- . MKLDEIARLAGVSRTTASYVINGKAKQYRVSDKTVEKVMAVVREHNYHPNAVAA
alignment | {7 TRSIGLVIPDLENTSYTRIANYLERQARQRGYQLLIACSEDQPDNEMRCIEHLLQR
: IIVSTSLPPEHPEYQRWANDPFPIVALDRALDREHFTSVWGADQDDAEMLAEELR}
TVI(YI GAl PEL SVSFI RFOGFRTAWKNDNDPREVHFI YANQYFRFAAAOL FEKWI )FTi X
- >

VI [Fee=y
) |

<€ - e [ Run Workflow'
Rendering done. / ——l

EGEE-II INFSO-RI-031688
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cl€Iclc) Bioinformatics Workflow

Enabling Grids for E-sciencE

aXaXa)

[ DeEd hdER X0

Triana

| 0@ 00 wH A &
All Packages (default ) " Untitlear ) A

Tr@naTooIs 2 YaYa) Untitled1 aXaXa) Protein Sequences
P | Audio E—
P | Common ile View
P | Demos Enter String:
> | ~ Editing AFVSCTLEEPINHAKKVKGYKRALTESGLPVRDSYIVECDYTYDSCIEAVEKLLEEDEKP
> © Grid TAIFVCTDEMALGVIHCAQDRGLNVPNDLEIGFDNTRLSTMVRPQLTSVVQPMYDICGAV
) ; AMRLLTKYMNKETVDSSIVQLPHRIEFRQSTK
> |~ ImageProc >CCPA_BACSU GLUCOSE-RESISTANCE AMYLASE RECULATOR (CATABOLITE CONTRO
> | Math MSNITIYDVAREANVSMATVSRVVNGNPNVKPTTRKKVLEAIERLCYRPNAVARGLASKK
> * SignalProc VGVIIPDISSIFYSELARGIEDIATMYKYNIILSNSDQNMEKELHLLNTMLCKQVDG
I olg IVFMGCNITDEHVAEFKRSPVPIVLAASVEEQEETPSVAIDYEQAIYDAVKLLVDKGHTD
v WebServices

IAFVSGPMAEPINRSKKLQGYKRALEEANLPFNEQFVAEGDYTYDSGLEALQHLMSLDKK
PTAILSATDEMALGIIHAAQDQGLSIPEDLDIIGFDNTRLSLMVRPQLSTVVQPTYDIGA
VAMRLLTKLMNKEPVEEHIVELPHRIELRKSTKS

CCPA_STRMU PPADADI £ A ATADALITE FAMTRAL BOATCIAL A
> - 28

MNTDDTITIYDVA StringViewer

¥ | gBiows
&4 9BIOclustalw
#¢ 9BIOclustalwGrid

SKKTTTVGVVIPNI _ =
VDGIFMGHHLTE] ¥alue = [ Append values
DKIAFVSGPLIDDI| "¢ ysTAL W (1.83) multiple sequence alignment .
ATAAYVAEDELA, M

VAMRMLTKIMNK]
>DEGA_BACSUL Cpp BACME  ----MNVTIYDVAREASVSMATVSRVVNGNP---NVKPSTRKKVLETIERLGYRPNAVAR
mgi‘\’g‘;gm CCPA_BACSU  ---MSNITIYDVAREANVSMATVSRVVNGNP---NVKPTTRKKVLEAIERLGYRPNAVAR

CCPA_STRMU  MNTDDTITIYDVAREAGVSMATVSRVVNGNK---NVKENTRKKVLEVIDRLDYRPNAVAR
IFATGIESHDSMSA  pEGA BACSU  ----MKTTIYDVAKAAGVSITTVSRVINNTG---RISDKTRQKVMNVMNEMAYTPNVHAA
TNIACIGDGSTTC pryR_ECOLI  —---- MKLDEIARLAGVSRTTASYVINGKAKQYRVSDKTVEKVMAVVREHNYHPNAVAA
<O RBTRKLEAE  ---MKKITIYDLAELSGVSASAVSAILNGNWKKRRISAKLAEKVTRIAEEQGYAINRQAS

Ak o ko Lk * x x

Multiple Alignment

] Auto commit

CCPA_BACME  GLASKKTTTVGVIIPDISNIFYAELARGIEDIATMYKYNIILSNSDQNQDKELHLLNNML
CCPA_BACSU  GLASKKTTTVGVIIPDISSIFYSELARGIEDIATMYKYNIILSNSDQNMEKELHLLNTML
CCPA_STRMU  GLASKKTTTVGVVIPNIANAYFSILAKGIDDIATMYKYNIVLASSDEDDDKEVNVINTLF
DEGA_BACSU  ALTGKRTNMIALVAPDISNPFYGELAKSIEERADELGFQMLICSTDYDPKKETKYFSVLK I
FRUR_ECOLI  GLRAGRTRSIGLVIPDLENTSYTRIANYLERQARQRGYQLLIACSEDQPDNEMRCIEHLL
RBTR_KLEAE ~ MLRSKKSHVIGMIIPKYDNRYFGSIAERFEEMARERGLLPITCTRRRPELEIEAVKAML

CCPA_BACME GKQVDGIIFMS---GNVTEEHVEELKKSPVPVVLAASIESTNQIPSVTIDYEQAAFDAVQ
CCPA_BACSU  GKQVDGIVFMG---GNITDEHVAEFKRSPVPIVLAASVEEQEETPSVAIDYEQAIYDAVK
CCPA_STRMU  AKQVDGIIFMG---HHLTEKIRAEFSRARTPVVLSGTVDLEHQLPSVNIDHSKAAQDAVA
DEGA_BACSU  QKKVDGIIFATGIESHDSMSALEEIASEQIPIAMISQDKPLLPMDIVVIDDVRGGYEAAK
FRUR_ECOLI  QRQVDAIIVSTS--LPPEHPFYQRWANDPFPIVALDRALDREHFTSVVGADQDDAEMLAE
RBTR_KLEAE  SWQVDWVVATG---ATNPDKISALCQQAGVPTVNLDLPGSLS--PSVISDNYGGAKALTH

e * *

CCPA BACME  SLIDSGHKNIAFVSGTLEEPINHAKKVKGYKRALTESGLPVRDSYIVEGDYTYDSGIEAV

< b) .

SCEEIHINESORIOST088 GPS@, Web interface for Protein Sequence Analysis on Grid 15



CHEE Conclusion

Enabling Grids for E-sciencE

Grid-enabling Biological data and tools
Deploying biological databases
Workload management
Wrapping tools with generic XML-based framework
Toolkit to remotely run jobs: bio _launcher
Data management
Grid-enabling legacy application with remote data access
Transparent encryption system of data (mgmt and access)
User interface
Web Portal: GPS@ at gpsa-pbil.ibcp.fr
Web Services: details at gbio.ibcp.fr/ws
Pending issues

Short Jobs (<5 min): SDJ workgroup has decreased grid middleware
overhead to 2 min: only one site (LAL) enabled
=> deploying this SDJ recommendation on other biomed sites

Data management: still some security issues in gLite data management
system, DLI interface cannot be activated on biomed LFC

=> RB should use user credential to access DLI interface on LFC

SCEEIHINESORIOST088 GPS@), Web interface for Protein Sequence Analysis on Grid 16
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