Mobyle @ RPBS

A web portal for structural bioinformatics and
chemoinformatics.

Julien Maupetit!, Bertrand Néron?, Hervé Ménager?,
Corinne Maufrais?, Nicolas Joly?, Catherine Letondal?,
Pierre Tufféry!,

1RPBS 2Groupe Lociciels
Université Paris Diderot Paris 7 et banques de données
Batiment Lamarck Institut Pasteur
36, rue Héléne Brion 28, Rue du Docteur Roux
75013 Paris, France 75724 PARIS Cedex, Fance
2008/11/06

ersite

DIDEROT

) !nserm

INSTITUT PASTEUR

PARIS




Introduction
°

Mobyle project

What is Mobyle ?

e a new scientific analysis web portal

e provides an access to command line tools via a web
inferface

e emphasis on :
usability for users,
extensibility for developers,
maintainability for server administrators.
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Mobyle project
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Motivation

Key problem

ease the acces to bio/chemo-informatics tools, for
scientists.

e bioinformatics tools are offen command-line tools
e command line-tools — steep learning curve

e providing a web interface, which biologists are more
familiar with

e developing custom cgis is both a fime consuming
and error-prone approach.

— PISE system (1999, C. Letondal) and P-Serveur (2004, P
Tufféry et al.)
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Participative design

User interviews, participatory workshops

e need for a stable and intfegrated set of tools
e synthetic view of results and analysis

e re-usability features

e user-defined and ready-to-use "pipelines"

— skepticism towards complex products
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Functionalities

e Users:

service search/discovery

service usage and documentation
data and services integration
workspace navigation

o Admins :

e users assistance
e job management, fracability

e Developers:
e easy integration for new tools




Mobyle project

Architecture overview

Mobyle Care
Mobyle Web Library
Portal > . _
persistence job
layer execution
User workspace:
Program Jobs -»jobs
definitions data bookmaris | Yy
Batch system
i (SGE, Torque...)
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XML program description

e information in Mobyle : stored in XML format (program
definition, job status)

e what is a mobyle program description ?

a network service definition
a program wrapper

a Ul (User Interface) definition
a "semantic" description
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XML program description

L)

<?7xml version="1.0" encoding="IS0-8859-1"7>
<program>
<head>

<name>blast2</name>
<version>2.2.17</version>

<doc>
<title>BLAST2</title>
<description>
<text lang="en">NCBI BLAST, with gaps</text>

</description>

<authors>Altschul , Madden, Schaeffer, Zhang, Miller, Lipman</authors>

<reference>Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaeffer,
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman (1997),
Gapped BLAST and PSI-BLAST: a new generation of protein database
search programs, Nucleic Acids Res. 25:3389-3402.</reference>

<doclink>http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=handbook.chapter.
ch16</doclink>
<doclink>http://www.ncbi.nlm.nih.gov/Education/BLASTinfo/tutl.html</
doclink>
</doc>
<category>database:search:homology</category>
<env name="BLASTDB">/path/to/db</env>
<env name="BLASTMAT">/path/to/mat</env>
</head>
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XML program description

2

<paragraph>
<name>query</name>
<prompt lang="en">Query Sequence</prompt>
<argpos>4</argpos>

<parameters>
<parameter ismandatory="1" issimple="1" ismaininput="1">
<name>query_seq</name>
<prompt lang="en">Query (-i)</prompt>
<type>
<datatype>
<class>Sequence</class>
</datatype>
<acceptedDataFormats>
<dataFormat>FASTA</dataFormat>
</acceptedDataFormats>
<card>1,n</card>
</type>

<format>
<code proglang="perl">" -i \$query"</code>
<code proglang="python">" -i "+ str(query_seq)</code>
</format>
<comment >
<text lang="en">Read (first, query) sequence or set from file</text>
</comment>

</parameter>
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Quick tour : workspace

Mobyle@RPBS

Mols: This s o1l a beta version (0.9).

organisation

+ Homalogy ¥—_ * Reference Structure : (PDB) 2 * Mobile Structure : (PDE) 2
> ialions Paste ® | DB | File cloar data Paste ® | DB O | File clear data
» Podkets

» Predition

* Sweposion Programs

o ProFi2_8
> iBuperpose:

classification

« Howlo use Mobyle? A step by
step tulorial Sequence alignement (optional): (Sequence) ?

« Regislration information

« Sequence formats

« Algrment formats

Paste @ | DB File clear data

*: mandatory parameter

Reference;

Author(s): J. Mautpetit, P. Tutfery
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Quick tour : form submission

Mobyle@RPBS

Nota: Thi i sl botn veraion 0,

[T Wekcaiien] Programs [N BaGkaKa 1
e s o

v [

EETTTN iSuperpose Resel

| [ searcn )
- 2‘““‘ A comprehensive tool to superpose protein Laun
* srucre. structures.

Tutorials

i
» Edkion Input data ¥
» HMMSA . . R
» Homology Reference Strusture ; (POB) Mobile Structure : (PDB)
> Mutations Paste 0B ¢ File data Paste bB File | edit data | | clear data |
» Pockets
} Praicion e )
p ey [ — T S T
rar 2. [13b] 20d 3dd |
iSuperpose fBM;ER DE NOVO DESIGN 31-JMN-97 :BZIA:ER DE NOVO DESIGN N7
TUE  AAT-ALPL A D VD OESIGIED PEPTIOE, W8, TINE  APAT-AR, 4 06 NN OESTORD PFJLCE, W,
Pre e
DT | | et SEneel
B i e
| Tute Is ‘
* How Lo use Mobyle? A slep by
g Seguance lignament (sptiona): Sequence) 2

« Allgnment formats

w Bookmarked data

* mandatory parameter
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Quick tour : results

i
s | S Dt ot G
e mait signin register
vwsww.wn : q

-
: Foowan || ot s | e o [ <= g oo | oo \
e i
» Sequence
v Srugture ed PDB: (PDB)
» Analysis
» Edilion i save
» HMMSA AR
¥ Moy I P ;
Mo SR B 5
r IETATH 2 C2 SMA O 4.5 ® 140 180 000 [P
» Predietion HETATM & €3 SINA O 13772 1247 4018 1.00 0.80 o &
Supepos o TR R

X R T B I B |
s iSuperpose. ierama s A tamne ane &' a3 3 ea aen =]

["uil screen view || bookmark | as: [Superposer or [< > [ further analysis
— :
Bookmark for

later use e 06 Chain directly

format detection program re-formatted file

« Aigmentformas moving data| [

Comm line

nce Structure ; (PDE)

[ermat aetection program r-tormatted e

[o] o JF: |

N Command ine

/
1Superposeu2.py -1 reference_cata -m meving_data -o ISuperpose pdb -g iSuperpose.tst -M iSuperpose TMScores -a CA
>
—
job arehiva- -
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In test : the "grid" mode

Each portal can import/export a specific service to/from
a specific Mobyle portal.

. Advantages
Institut Pasteur

gports:PSi-Blast e The user-invoqued
service is remotely
executed to the single
portal.

e Service maintainers are
service deployers.

e Portal specificity is kept,
but not restrictive.

importsy/PSI-Blast

— Smart way to deploy
services.
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In test : the "grid" mode

Mobyle@RPBS

Note: This is still a beta version (0.9).

vou ] pata Jobs | Tutorials
‘e-mail sign in register

n— Welcome to Mobyle, a portal for bioinfi
e-mal

Search
Optional: you can register or sign-in to save your work
» Seguence
» Structure
register here ).
¥ pasteur 9 here )
¥ database
¥ search
¥ homology
© psiblast
» pattern
» sequence
» structure
Data Bookmarks

Select an analysis in the Programs menu.
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In test : the "grid" mode

"o00 Mobyle portal a
(Y T (A o () S N
w\j > (& X #® L_J [ http://mobyle.rpbs.univ-paris-diderot.fr/ cgi-bin/portal.py wY )" Google Q) @ v
GaladalSites * Mail * ' Protein Structure ~ Journaux ~ Databases ~ Web Servers ~ ' Mobyle~ RPBS~ Admin System~ MTi~ Congres~ ' Utils~ »

|74 biograle 200 @ || s Lvon-susin_ @3 || Fll Transiliens © | | | ABCDTrains... € || [V] Gmail - 810 €3 || [ ] Mobyle portal & || NCBI Sequen.. @

TTUD TGO IR

Note: This is still a beta version (0.9).

il Data Jobs  Tutorials
e-mail sign in register PSI-Blast@pasteur  x
e-mail [petguniv-paris-dideror
(Reset )
C )
PSI-Blast@pasteur
» Drugs aas P . E—
» Sequence Position Specific Iterative Blast (Run)
» Structure et
¥ pasteur " e
v database le () ¢ :
¥ search paste ® | pB O | File O ( clear data )
¥ homology
5 psiblast
tte
. ’SE"‘ZE:S; 121 kaadavseal lavatpvagk daitgvatvs srdegigalv gegmnkvgtd gquvsveesst
q 181 ldteleftegq vgfdkgflsa yfvtdidsqg avlddplvll hgekisslpe llpmlekvie
» structure 241 sgkpliivae dlegealatl vvnsirkilk avavkspffg drrkafledl aiviggguwn

Data Bookmarks 301 petglvirey gtdvlgsarr vyvskddeii akrvnalrae ievsdsewdr

361 eklgerv: avtetalkkr kesvedavas akasieegii agggsaivac
Jobs 421 gaalkglrts ltgdealgid v kapl ywiatnagld gavvvdkvsg lpagh
481 tigygdivad gvvdpvkvir savinassva rmmittetav dnhghah

<

Futo 11

* How to use Mobyle? A
step by step tutorial

* Registration information

* Sequence formats End of required region in query (-H) 2

« Alignment formats

Start of required region in guery (-8) 1

1

* Protein database (-d } 2 [ Choose a database B]

[ Scoring option v
[ = i I
Terming —
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In test : the "grid" mode

oo Mobyle portal

(4] 200 (&) () (M) (L0 hup://mobyle.rpbs.univ-paris-dideraL.fr/cgi-bin/ portal.py

GaladalSites ~  Mail = ' Protein Structure ~  Journaux = Databases ~ Web Servers = ' Mobyle ~ RPBS~

Admin System = MTi~ Congres= ® Utils ~ »

8 biograle 200.. 3 || o LYON-BUSIN.. ©3 Transilien S.. @ || [ | ABCDTrains.... @ Gmail -

(x] \u Mobyle portal @ || =/ NCBI Sequen... £

» Drugs e e
» Sequence Position Specific It

» Structure

¥ pasteur o

Search PSI Blast@paﬂfnur
‘our job is being submitted.

Loading

ask for help

le (-i
v database e ‘
¥ search paste ® ! pB O ! File O
¥ homology
= psiblast
attern d
R ’SQDUEME 121 kaadavseal lavatpvagk daitqvatvs srdeqigalv gegmnkvgtd guvsveesst
g 181 ldteleftog vofdkaflsa yfvtdfdsqq aviddplyil hoeckissipe llpmiekvie
» structure 241 sgkpllivae 1k drrkafled] aivtgaqvyn

301 petglvirev

akrvnglrae ievsdsewdr

361 gklgeryakl
=i 421 gaalkgirts ltgdealgid vifealkapl ywlatnngld
481 tlgygdivad gvvdpvkvir savinaasva rmmitt

akasieegii agggs
gavvvdkvag lpaghglinas

retresh| ||

 How to use Mobyle? A

Step by step tutorial ) . g
+ Registration information | St Of required region in query (-S) 1
« Sequence formats End of required region in query (-H) 2 -1

« Alignment formats

* Protein database (-d ) 2 [ uniprot: Universal Protein Resource

- Scoring opt
Cost to open a gap (-G) 11
Cost to extend a gap (-E) 2 1

Similarity matrix (-M) | BLOSUM62 B

[ Filtering and masking options 2

Transfert des données depuis mobyle.rpbs.univ-paris-diderat.fr,
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In test : the "grid" mode

"o00 Mobyle portal a
(4] =77 (@) () (#) (L) nup://mobyle.rpbs.univ-paris-diderot.r/cgi-bin portal.oy *v)- Google Q) -
QI DLACHIEINE IR
GaladalSites = Mail = ' Protein Structure ~ Journaux = Databases ~ Web Servers= ' Mobyle~ RPBS+ Admin System~ MTi~ Congres= ' Utils~ »

| & biograle 2008 - .. €3 || b LYON-BUSINESS... € | | | ABCDTrains.com.. € | [] Gmail - BIOGRA... € I[D Mobyle portal €3 || &/ NCBI Sequence V... €3

Mobyle@RPBS

Note: This is still a beta version (0.9),

ogi Data Jobs | Tutorials

psiblast
11/05/08 22:30:44

Ff http:/ /mobyle.pasteur.fr/Mobyle/Results/psiblast/A14920970576048

(update job status ) (_ask for help ) (<< go back to program ) ( remove this job )

» Drugs
» Sequence
» Structure

[ Blast text report (BlastTextOutput)

¥ pasteur siblast.txt [ save
¥ database BLASTP 2.2.18 [Mar-02-2008] [
+ search
* homology
@ psiblast Reference: Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer,
» pattern Jinghui Phang, Zheng Phang, Webb Miller, and David J. Lipman (1997),
» sequence "Gapped BLAST and PSI-BLAST: a new generation of protein database search
b structure programs’, Nucleic Acids Res. 25:3389-3402.
Sequence: query.data Reference for compositional score matrix adjustment: Altschul, Stephen F., v

(full screen view )( bookmark ) as: psiblast.oxt

iblast - 11/05/08
v
22:3

Blast html report ( Output)

* How to use Mobyle? A
step by step tutorial

psiblast.html [ save
h

Terminé =
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RPBS Mobyle portal

Portal overview

http://mobyle.rpbs.univ-paris-diderot.fr

Main axis
Drug : 2D/3D, ADMETox, LigandSearch, various tools
(OpenBabel, ...)
Sequence : Alignment (blammer, clustalw), sequence
formatter, EMBOSS, Phylip, ...
Structure : RPBS specific tools for protein structure
analysis, edition, prediction ...

P-Server migration
All P-Server services are now moving to Mobyle@RPBS.
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RPBS Mobyle portal

Usage @ RPBS

November hits @RPBS :

e 10000 hits @RPBS
since the 1st

Usage by Country for Hovenber 2608

France {35%)

Eolusbia (254 november 2008
organizations {.org) (46X}
el 0 from 60 different
[ — locations
b e > 100000 jobs
launched
@pasteur since

january 2008
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What's next ?

Extend the server and the portal to provide capabilities
such as:

e Workflow authoring
o Workflow execution

Web services

Publish programs as web services (interaction with
PlayMoby - INRA Toulouse)

Consume web services as Mobyle programs
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Near futur

Mobyle next release v0.95
e Coming in early november
e Freely distributed
e Mobyle grids supported

— Interested in being a Mobyle portal ? Contact us!

mobyle-project@rpbs.univ-paris—diderot.fr
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