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Bioinformatics Today

® Size of biological date are tremendous
® |nstitut Sanger, UK, 5 PB
e BGI (Beijing Genome Institute), 4 sites, 10 PB
=) Huge data in lot of places

® How to analyse these data

® Scale-up of the analyses :from gene/protein to
complete genome/proteome; from on metabolic way to
systems biology ...

® Need of more and more computing resources
® Usual interfaces: portals,VWeb services, federation,...
=) Require datacenter with ease of access/use
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Biological data & Bioinformatics Tools

® | 330 different reference data sources
e M.Y. Galperin & G.R. Cochrane, NAR 201 |

- —

—

® UniProt, Génolevures®, Base, AcNuc (**), /,'/ Ej\\\
GenBank, EMBL, PRODOM*, Ensembl, 4 Ej UNIPROT
Hogenom™, Homolens™®, PDB, Génomes ,/ EMBL Ej \
Complets, TransFac, Nr, SRS (**), SUMO((*), { ] PROSITE,
PROSITE,ABC, KEGG,. i PDB Biological’
® Thousands of different dally-used tools  Gepomes iy
® InterPro, pFam, Genmark, Genezilla, Pred. e - P

Intron™, Sys. Biology™, Réseaux Méta™, Ancétres

(hiador, MGR), Autodock, Docking@Grid *,

Base (stats), Pase™® (Base), ASCQ_me* R, MGA, |
Mauve, MathLab, Scilab, Show*, R’mes™, .~ BLAST - .
EMBOSS, Gromacs, ClustalVV, Maft, MAST, . Fasiassearch ~Abyss

MEME, Phred/Phrap, BLAST, FASTA, SSearch, - R
/' GOR4 ay PhyML

|

MUSCLE, PhyML, Dialign, multalin, | BWA '/'
RepeatMasker, Amber, NAMD, JUMNA*, '\‘ Clustawv =~
ADAPT*, MaxDo*, Curves*, Prophet™®, DALI, "~. _ EiQ;n%rmﬁics
SUMO(¥), PattinProt*, ... "=
christophe.blanchet@ibcp.fr @ (Ye))/Lyon 1 EGITF, 20 September 201 1, Lyon



mailto:christophe.blanchet@ibcp.fr
mailto:christophe.blanchet@ibcp.fr

Scientific Gateways

European Bloinformatics Institute | Homepage | EBI

4 » + 1 mtp://www.ebl.ac.uk/ LS ¢ | (Qr Google

|
(D) B8 YG10v iph dg gsb dc b ip p w m a | t | twta 06 stratusv cloudvy grisbiv embry admv GBIOvY »

EMBL-EBI m Emer Text Here Go FRest (7

EBI Groups Training

* Data Resources &Tools

ENA Genomes Gene Expression Literature Sequence Simdlarity & Analysis
UniProt Nucdieotide Sequences Molecular Interacsons » Taxonomy Pamem & Motif Searches
ArrayExpress + Prowin Sequences Reactions & Pathways » Ontologies Structure Analysis

Ensembdl Macromolecular Structures * Protein Familes Patent Resources » Text Mining

interPro Small Molecules Enzymes Downloads

PDBe Web Services

European Bioinformatics Institute

* About the EBI * Events
Research User Suppon Conferonce: Briogng the Gap n Bomedcal Gonetcs
PhD Studies EBIMission 27-29 October 2010 more
Training People Registration closes 8 October 2010
Industry Support Events at the EBI| £81 Open Day
Group & Team Leaders Genome Campus Events 02 Nov 2010 more
EBI Funders How 0 Find us Reogistration closes 4 October 2010
Jobs Hands-on training at EBI - Joint EBI-Weolcome Trust Proteomics
workshop

1317 December 2010 more
Realstration claoses 20 Aucust 2000- 12 naan (GMT) -

-
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* Data Resources &Tools

ENA Genomes

UniProt Nucieotide Sequenc

ArrayExpress + Prowin Sequences

Ensembl Macromolecular Stru

interPro Small Molecules

PDBe

* About the EBI

Research User S

PhD Studies EBIMI

Training People

Industry Support Events

Group & Team Leaders Genon

EBI| Funders How 0
JObS
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Scientific Gateways
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M s

+ .hnp'l/tools genouest.org/tools /genouestsf/blast.php/en/
TGC10v iph dg gsb dc b

ettt GenQuest Bioinformatics Platform

Run & new blast GenDuest

4

Paste your sequence (FASTA format)

Or seloct a file (FASTA format)

Program

Databank type

Databank

Expect

p p w m a | t |

CenQOuest Bioinformatics Platform

C Q'(.!H';:I‘
ta 06 stratusv clouwdy grisbiv embrvy admv GBROv

| hp /)

( Choisir be fichier ) aucun sélectionné

blastn (nuc. vs nuc.) v

_ Public databank -

C AN + version: 178 .
0.1 .
—

The statistical significance threshold for reporting matches.

o

Hands-on traning at EBI - Joint EB-Welcome Trust Proteomics

workshop
1317 December 2010 more

Realstration closas 20 Aucust 2000- 12 naan (GMT)

((Um)) Lyon 1
\\,

EGITF, 20 September 201 I, Lyon


mailto:christophe.blanchet@ibcp.fr
mailto:christophe.blanchet@ibcp.fr

Scientific Gateways

CenQuest Bioinformatics Platform

4i> + .hnp‘//toolsgcnouost.orgltools/gcnoucstsllblast.ohp/enl ¢ | | Qr Google
(0 BE TG10v iph dg gsb dc b ip p w m a | t | ta 06 stratusy cloudy grisbiv embry admv GBIOv

s desemed GenOuest Bioinformatics Platform

0 HE 7YG10v iph dg gsb dc

Run & new blast GenDuest

EMBL_EB' . M OO NPS@: Welcome to Network Protein Sequence @nalysis at IBCP, FRANCE
4/ » + 3 hp:/ /npsa-pbilibep.fr/cgl-bin/npsa_automat.pi?page = /NPSA/ npsa_server html C | [Qr Google
(0 B YG10v iph dg gsb dc b Iip p w m a | t | ta 06 stratusv cloudv grishiv embrv admv GBOv cfpv

Pola Blolniteormatiique Lyennalis
Naswerk Preotdin Sequance Analysis

* Data Resources &Tools

ENA Genomes ' i - i
UniProt Nuciaolide 8¢ NPS@ is the IBCP contribution to PBIL in Lyon, France
ArrayExpress « Prowin Seque
E:::P"":' mng (HOME] [NPS@] [SRS) [HELP) [REFERENCES) INEWS] [MPSA] [ANTHEPROT] [Geno3D] [SuMo] [Positions] [PBIL]
PDBe
Wednesday, August 27th 2008: Computer upgrade for increase speed of computation (S0¢ news)
Tuesday, April 27th 2010: A filesystem comruption on 24th and 27th causes NPS@ service downtime.
4
w @ What is NPS@ ?
“ @ Software facilities to analyse NPS@'s data: AnTheProt and MPSA.
* About the EBI
@ Work with your own database

Research
PhD Studies
Training

Industry Support @ .
Gf” & Toeam Leaders Mﬂmmm
EBI Funders
@ Sequence homology search against proteic databases :

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

EASTA search (protein query sequence)

SSEARCH search (protein query sequence)

christophe.blanchet@ibcp.fr HMMSEARCH (protein query profile, hmmer format)
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Scientific Gateways

CenQuest Bioinformatics Platform

4| » + .hnp‘lltoolsqenoucst.orgltools/gcno.:ests!/blast php/en/ (v Q- |
(D) #8 TC10v iph dg gsb dc b ip p w m a | t | ta 06 stratusv cloudv grisbiv embrvy admv GBIOv

| hp: /)
d|» -+ |

Q0 s

el GenQuest Bioinformatics Platform

TG10v iph dg gsb dc

Run & new blast GenOuest
EMBL_EB' NPS@: Welcome to Network Protein Sequence @nalysis at IBCP, FRANCE
4 » + 8 htp:/ /npsa-pbilibep.fr/cgl-bin/npsa_automat.pi?page = /NPSA/npsa_server. html C  (Qr Goog
(D) B8 7YG10v iph dg gsb dc b p p w m a | t | tta 06 stratusv cloudv grishiv embrv admv GBOv cfpv

s 8 Pola lﬂoﬂmm?@a[?mogitﬁ@]m}@ Lyenhnalis
1200 Tes0u00e SN0 ) 4 Naweik Pretdin Sequencg Analysis
S’:& . %goéc“f;e . LN IJB'.J‘“ NPS@ is the IBCP contribution to PBIL in Lyon, France
:E:“:{::':';E'm“ E;Z%Egg [(HOME] [NPS@] [SRS] [HELP] [REFERENCES) INEWS] [MPSA] [ANTHEPROT] [Geno3D) [SuMo] [Positions] [PBIL)
PDBe

ation (se¢ news)
service downtime.,

Lot of bioinformatics portals
providing access to data and tools
* About the EBI . . .
Research WIthOUt aUthent|Cat|On

PhD Studies
Training

Industry Support @ . y )
EBI Funders
@Sequence homology search against proteic databases :

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

EASTA search (protein query sequence)

SSEARCH search (protein query sequence)

HMMSEARCH (protein query profile, hmmer format)

o'
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Scientific Gateways (2)
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Web Services

The IBCP have integrated several tools for protein sequence analysis with the Web services (e

hese Bioinformatics Web services provide scientists and developers with programmatic ..;;g'. .
wols. Our Web services are build upon standards from the W3C like SOAP, WSRF and HTTP. T Biologist's \

can be use remotely through a graphical and integrated SOAP client like Taverna or Tnana. You ‘I‘\.Illac‘hlne HTTP
write your own SOAP client with languages such as Python & ZSI, C/C++ gSOAP, perl SOAP::Lite or Java SOAP

\ 7~

Biomnformatics lTools available

Type of analysis Description Documentation RXa—ples
s : of clients
Clustal Wy multiple alignment wid usage PYZS1 Tav2 ( pict) WebH%eSr‘_I’_ices .
Multalin multiple alignment wsdl usage PyZS1 Tav2 ( pict) Computing A
’ Virtual Nodes
BLAST sequence simlanty wid usage PYZS1 Tav2 ( pict)
FastA sequence similanty wsdl usage PYZS1 Tav2 ( pict) Machines
SSearch sequence similarity wsd Usage PyZSI1 Tav2 ( pict) ) s
, T —— ‘ Virtualization
Dsc secondary structure of protein wsdl usage PyZSI Tav2 ( pict) VMware ESX/Xen
Gor | secondary structure of protein wsd usage PyZS1 Tav2 ( pict)
Gor 11 secondary structure of protein wsd usage PyZSI1 Tav2 ( pict)
Gor IV secondary structure of protein wsd usage PyZS1 Tav2 ( pict)
Predator secondary struct ) ST o ' A
i NFS/S3
Simpa%6 secondary struct . . . PhySICal Y
o _ Machines
proinsconiers ..o SDIO-PIilibep.fr/iws '
S —NFS/SS_
J-ElN | Js))  Lyon 1
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Scientific Gateways (2)
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The IBCP have integrated several tools for protein sequence analysis with the Web services !L
These Bioinformatics Web services provide scientists and developers with programmatic access toS&€.
wols. Our Web services are build upon standards from the W3C like SOAP, WSRF and HTTP. T Biologist's

can be use remotely through a graphical and integrated SOAP client like Taverna or Tnana. You ;ancxhs"z‘e HTTP
write your own SOAP client with languages such as Python & 7SI, C/C++ gSOAP, perl SOAP::Lite or Java SOAP

\ 7~

dioinformatics Tools available

on . . . Exampl
I'ype of analysis Description Documentation pies
‘ : of clients
ClustalWv multiple alignment widl usage PYZS1 Tav2 ( pict) WebH%-’:Sr\_ll_lces
Multalin multiple alignment wsd] usage PyZSI Tav2 ( pict) - Computing
- . Virtua Nodes
BLAS] sequence similanty widl usage PYZS1 Tav2 ( pict)
FastA sequence similanty wsdl usage PYZS1 Tav2 ( pict) Machines
SSearch sequence similanty wsd Usage PyZS1 Tav2 ( pict) ) —
, A o Virtualization

Dsc secondary structure of protein wsdl usage PyZSI Tav2 ( pict) VMware ESX/Xen
Gor | secondary structure of protein wsd usage PyZS51 Tavi ( pict)
Gor I secondary structure of protein wsdl usage PyZSI Tav2 ( pict)
Gor IV secondary structure of protein wsd usage PyZS1 Tav2 ( pict)

Predator secondary struct
Simpa%6 secondary struct Phy5|cal

proissconiers s SDIO-PDIlibCp.fr/ws  Machines
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French RENABI GRISBI

Federate Life Science community and provide with IT
answers to challenging bioinformatics applications

- GRISBI -
Bioinformatics

French Grid 376 c
3 TB RENABI-NE
T N e
{{{'ﬁ;ﬁ‘ {{ggﬁ'i‘
580 ¢
> J

4 )

—/k RENABI-SO
Wl o
\_ReNaBi / 90 TB

www.grisbio.fr

— S

876 c
IBISA | i

PF-2008

© RENABI GRISBI - www.grisbio.fr

Courtesy of GRISBI project

® Working group on technological aspects:
e.g. glite, DIET, GridWVay, BioMaj, ActiveCircle,

Caringo, HDFS, XtreemFS, dCache, ...

® Build a distributed infrastruture
® among the regional centers of RENABI (5)
® based on the bioinformatics platforms (9)
® approved as national RIO / IBISA

® ~70 registered members
e Computing resources

e in PFs 2700 cores, 440 TB storage
® ingrid 860 cores, 30 TB storage

® Financial support by RENABI, IBISA
2008-201 1, Institut des Grilles

2009-2010

® |n collaboration with the national IT
infrastructures: Institut des Grilles, GENCI,

Grid5000, regional centers

RENABI GRISBlI www.grisbio.fr
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Bioinformatics Infrastructure

.~ BLAST ~ . -
& N # Ej A
- FastA/SSearch  Abyss ‘ 4 :
# y | P || UNIPROT
/ GOR4 Ray PhyML /7 - EMBL Ej \
| BWA ' ‘ ~ [] PROSITE;
\  ClustalW Usual oot ‘ ,
8 . '/- - - .
. Bioinformﬁick @ \ FDE Blologlca)
T — .. — ‘Software Gegomes Refgenco
o Databases
/'/ -
I/'
// /'__'\‘
4 , P\\SB\ \'
; il : 5\’\9 !
: Computing 4
[ Element i@
| A #
; I 7
\ \ /
\, Storage \ &
Element \ /'/ Data Mgmt
‘\‘ GRID \, A P LFC server,
N s IDG-CC, Lyon
N - o Job Mgmt VO Mgmt Se,\
. | WMS server, VOMS GP‘\
IDG-GRIF, Pari IDG-GC, Lyon \ o\e /,
X509 Mgmt e
GRID2-FR

UREC, Grenoble

: - : /
Courtesy of GRISBI project V_ . /‘\__./’ RENABI GRISBI www.grisbio.fr
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StratusLab Project StratusLaa

Goal -
“Create comprehensive, open-source, @ g
laaS cloud distribution
=Support a wide range of use cases CNRS (FR) UCM (ES)
Information ‘
=1 June 2010—31 May 2012 (2 years) /\ gr

=6 partners from 5 countries
»Budget : 3.3 M€ (2.3 M€ EC)

Contacts
s Site web: www.stratuslab.eu

= Twitter: @StratusLab g
=Support: support@stratuslab.eu TID (ES) TCD (IE)

GRNET (GR) SIXSQ (CH)
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StratusLaQ Bioinformatics Usecase

® Create bioinformatics appliances
containing usefull applications that scientists and
engineers can deploy on demand.

® Provide POSIX access (like NFS) to the
storage volumes in the cloud repository

containing the biological databases.

® Biologists and bioinformaticians are regularly
combining multiple software packages
to study their data via analysis pipelines

® Provide them with composable services via web
service technologies with a standard

programmatic, public, web service interface
(EMBRACE EU NoE)

= - = . . ' Lyon 1
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StratUSLaQ Expectations from Cloud

® Provide scientists with bioinformatics appliances
to deploy on academic or commercial

datacenters, or on their own computer or private
cloud.

® Make the cloud infrastructure tightly connected to
the storage of the the biological data.
® FEase the procedure of access by using the

community’s existing authentication methods

® for example, single sign-on across portals and web services
with Shibboleth technology.

® Help bioinformaticians to build and to deploy
single machines, clusters, or web service
infrastructures to run a complete analysis pipeline.

C-E

IBCP
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StratUSLaa Create Bioinformatics Appliances

N
Base Appliances StratusLab Marketplace
:! On-demand installation g
t g S of bioinformatics tv)
M= appliances with the
Base Base bioapps system. Create vM VM
new Sequencing  Structural

Machine

e Engineers
= .
P BLAST s . |
E B é] reate an register
& FastA/SSearch  Abyss | bioinformatics appliances
: \ registered with metadata to ease
’ Ray : their identification by scientists.
/ GOR4 PhyML p
) ClustalWV BWA 6 Scientists
ustia
\\ Usual
. Bioinformatics
-7 - - — "Software
léé:é; christophe.blanchet@ibcp.fr @ Us))jLyon 1 EGITF, 20 September 2011, Lyon
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StratusLa@ Deploy Appliances on-demand

Engineers

3
<

Scientists

m
Oriis
Ol

christophe.blanchet@ibcp.fr

[

StratusLab Marketplace

Sequencing  Structural Biodata Annotati

7P

Cloud Cloud

Cloud
Resources

\

on

Bioinformatics cloud
repository contains
useful pre-defined
appliances with
bioinformatics tools
and workflows ready
to run.

Resources Resources

Bioinformatics Academic Commercial
Center Provider Provider

{(Us)) Lyon 1

EGITF, 20 September 201 I, Lyon
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StratusLaBB Connected to Biological Data

<

Scientist X

= =
Cloud EEE?‘ Bioinformatics

Résources nodes Q
<

NFS ) Scientist Y
/
NS L &

Biodata

repository Scientist Z

/" Ej UNIPROT

EMBL Ej \Ej

| [] PROSITE,

\ PDB Biologica)

‘ Reference Bioinformatics Academi C ial
G nomes : caaemic ommercia
e . Databases Center Provider Provider

A —

. —
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StratusLaQ Experimental Cloud for Bioinformatics

® Current deployment in CNRS IBCP

® Stratuslab release |.0
® 6 cloud nodes (48 cores, 192 GB RAM) + front-end
® usual constraint of not having enough public IPs

® port translation on the front to reach the VMs

® Provide bioinformaticians with an
experimental platform to evaluate the cloud

technology

® in collaboration with the RENABI GRISBI services
® will be open to the French community (initially)

® access based on national Educ-Research federations

e CNRS GRID2-FR (X509), Renater (shibboleth)

® provide users with an interactive method to create a
new appliance from a base one

== S christophe.blanchet@ibcp.fr @ Yp))jLyon 1 EGITF, 20 September 2011, Lyon
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What next !

® Help Bioinformatics centres to provide
scientists with services on the cloud

® Platform-as-a-Service
® Provide relevant Bioinformatics appliances
® Easily searchable: the marketplace
® TJo deploy on academic/commercial datacenters

e.g. RENABI centres, StratusLab clouds (GRNET, LAL)
® or on their own computer/cloud

® |nfrastructure-as-a-Service
® Complete infrastructures
® web services and portal with backoffice cluster,
® multi-nodes applications (e.g. ARIA/ISD),

® GRISBI grid sites
® Complete pipelines for bioinformatics analysis

S =

. . ' Lyon 1
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Thanks

® Questions !

e Acknowledgment: StratusLaQ

® C. Gauthey, StratusLab members

® The European Commission through the project
FP7 StratusLab -- 2010-12 -- RI-26 1552
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