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INB The INB mission
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@ Nodo de la Universidad de Malaga -

- “produce and apply bioinformatic solutions in the development and workout
of genomic and proteomics projects”

+ Promote the Bioinformatics dissemination in Spain.
+ Collaborate and provide technical & scientific support in G&P projects.

+ Contribute in the emergence and consolidation of local groups (research or
service’s bioinformatics.

+ Provide basic Training in bioinformatics.
+ Activate bioinformatics projects from the INB.

+ Promote the development and competitiveness of the companies in this field.

+ Internationalisation of the INB activities.
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Main lines of work at GNV5

INB
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@ Nodo de la Universidad de Malaga -

I = |ntegration architecture

= MOWServ client - connecting and presenting the
service offering of INB

= BioMOBY proposals

= Protocol improvements (error handling, async,
mirroring)

= |dentification and restructuring of MOWServ internals

= MOWServ is a generic client (uniform interface) but
more specific clients are needed (JORCA)

= Development of software libraries
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]

~ Client

——————————
S e
I |

QUERY

i MOBY

WSDL
Service
Description

e § [ 1

MOBY data hosts & services

Central

F N

Registration

(extended set of facilities)

Integrated BI0

Design specifications

After careful analysis, the open
source standard bioMOBY
(Wilkinson and Links; 2002;
Wilkinson, et al.; 2003) —included
its pros and cons- was chosen as
the underlying protocol to sustain
inter-operational conjunction of
nodes.

Although from the beginning we
realized of some limitations in the
protocol, the advantages for a
rapid deployment of results as
well as the increasing number of
services becoming available
under this platform were on top of
benefits.

One of the important tasks from
the INBG perspective was to
extend the protocol to fulfil our
objectives

INDb
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INB Portal
INB Client (BioMOBY powered)
Access control (& Admin user)
Services offert Deployment

i

Grid Management
Secure storage, Persistance
Scheduling, Dispatching,
Fault tolerance

]

Local
Services
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User
Level
Web
4‘ Access Control and Sesions | Interface
| I
Admin Dynamic INB interface
Interface | Interface Builder (|automatic calls
Register
1 Grid
Services & Tasks emisor and Managment
—— ontologies workflows sched.
\directories _J T —~—
Scheduler and arsistance
S . | resource system
Users, tasks, | | monagment
ohjects |
- Worker and
Fault-Tolerance

Extended bioMoby interface

Services

T

Services Load &
Creation

Visualization |

mailer, etc, “




INB JORCA .. : easily integration
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Options  Help

[e]#]a]al0l

P  hitp://www.bitlab-es.com/jorca

=/

Search: [unUna

Welcome | Create object | runUMAtesE?

|

O DataTypes @ Services (O Both|

Data Types
3 Objects
o (D Guject

Senvices
2 Senices
¢ (5 senvice
9 2 Bioinformatics
¢ G2 Alignment
= runMetaslignment
1= runietatlignmentSFF
5 runmultiPairwisehetarl)
5] runmultiPainwi s shietaal)
= runUmaAtest
= runBoaolean_test
5] ServicioDeMentira
2] runEmbossConsFromA
=] uinEmbossGConsFroma
5 piigning_Differences
i Aligning_structures
=] runDaliLite

=] DotPlotting
§ 13 Multiple_Sequence_Col

] runTcofeeEvaluates

=] unc ast

-

This Is 2 test

INPUT

Genome_sequence OVASeguence (Singls)

Boolean_parameter Sociea Secenary)

OUTPUT PARAMETERS

Isochore_prediction AwinsAcis Sequense (Sinple)

runUMAtest 2007-10-23 11.19

Launch Service

IETN!

= runTeoffeeEvaluated
& runTeoffeeFromSe|
=] runTeoffeeFramProf]_|

[efe[o]

[0

& runT, =
« L D Name I Tvpe Size I Moified ]
s 7 W inputs Directary 25-0ck2007 -
i viewers Directory 23-0ct-2007
¢ runPsIBlastpFromAminoAcidSequent - f Rtest files Directory 23-0c+2007
¢ getBestHitsFromBlast g PreP Data Directory 23-0ct-2007
- R_ConverTable |_] RHistogramPlot.2007-10-23 10.18.... PostscriptFile 3KB 23-6et-2007

¢ R_LogRatisfromgpr

¢ RHistogramPlot

‘¢ RBO®PIot

= RCorrelationPlot
< Il
System Ready

jORCA: new Desktop interactive client: management of
moby, soap, grid-based and any other type of services
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Controlled Registry System

One of the most important “procedural” MOWServ’s components

INB
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i ; User
Level
Web
Access ConWol and Sesions ‘ Interface
I p ¥ I
Admin Dynamic INB interface
| Interface | Mnterface Builder (jautomatic calls
Register / |
Grid
Services & emisor and Managment
ontologies wor sched.
directories I T~ -
Scheduler and Persistence
resource system
Users. tasks managment

objects

| Extended bioMoby interface

“““““““ P e

Services Visualization

Load &
Creation

mailer, etc.

chim,

Service Admin
Supplier

Services &
ontologies
directories

Services &
ontologies
directories

Scratch Production
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KW-based service description

= Moving to semantics
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~Browsing Objects,
INB Services & Namespaces

» {INSTITUTO NACIONAL
i DE BIOINFORMATICA

@ Nodo de la Universidad de Malaga -

)%. ., | orcrnuznoon BRRNERN recunsos | emmaciand erozeane |
~INB

EUSCAR

You are working as Anonymous User Quallty COI'ItI'Ol :
Lser: Password: Login Reset New User | Fargot by P asamord registering / daily
- availability /
documentation
Favourites section
@Q Iz that tthe functionality of
the IMB gted user, and the
benefits]
puccess ¢ ,Lframe) from which Dynamic & automatic offer
by [ ’ deployment in browseable tree
1#\ou 2 e systern, organization

ntz to @ webrmastar

EF
Haplotyping_study
HGNC

HUGO

iy

Institution

Intelligent client for integrating bioinformatics services”, Navas-Delgado, et al.
Bioinformatics, vol.22 no.1 2006 pages 106-111
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K INB Advanced search: Example

Ing as Anonymous User

User: Pazsword: Login | | Resst Mew User | Forgot My Password
' Advanced Service Search Search tutorial Reload Trees E::; fo mRain
A | B0 gioinformatics A EO obiect ~
PO t O a
0] 0]
=0 =0
@] (9] Annotation
=0 O
=0 O
O ®=O
0] 2O g
@} @}
=0 3]
BO structuralstudi 3 O
Expand all Collapse all O @
' =SSR ®mO o = | mO
@]
Reset == O
#| Expand all Collapse all ] o ey M
< | i I} | &l & 1l |3
Matching Services
Input Object: GenericSequence Type of Service: Alignment Output Object HMMSearch_Report Humber of Services: 2 Workflow | Help | Where Submit
O-runHMMSear:hﬁ.gainstSeqs O-runHMMSearchﬂgainELSqu
Example: a user has a new sequence and wants to obtain a quality alignment using HMM in order to get the family sequence
where the query sequence belongs. Select GenericSequence as Input Object, and next HMMSearch_Report as output object.

In this way, 4 services are suggested. Then select Alignment in Service window, and only 2 services (the same with 2 mirrors):
runHMMSearchAgainstSeqgs, are identified which is useful for the final target.
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Main

V

|| User Objacks

Creation Services

Allelefssociation
BasicGFFSegquenc

Float

Anabject containing all components neceszany to reprezent
1| @ simple GFF-compliant sequence feature [the content is

5‘0

Object Generic Creation Service

Interactor

1[MOT walidated against the GFF specification)
ISS_Owukput
rrulti_key_value_

Alleledssociation- 2005, 4/3-10:36:37

Sample

&3] String
B virtualsequenc I
# Services

2] Marmespaces

Namespace =1
snp fl
K K K pvalue
Creation services: generic
Up-down load objects validity =

Plug-in specific

Feset Upload

Transparent to users

Ezcktothe tres

Integrated Bioinformatics, INB-UMA
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User ots2 Logged  logou  your parsmeters

Bl Analysis Al

runalleleAnalysis
runBlastAminoAddSequence

runBlastAminoAcddSequenceXML
:::::jj:ﬁ:jjg{ Evecule a blastal of protsins vs. piokein [Blastp) with defal

User Tasks

Main ” User Objects Workflows

| Blast parameters. 1f you want to put a different walue than
Tl atoluree | defat il the secundany varisble parans (for example
=05 v 200 b 100}
runClustaluTres Genericequences
runCreateTreeFromClustalw

runBlastAminoAcidSequence: Execute a blastall of proteins vs. proteins (blastp) with default
parameters. If you vrant to put a different value than default, fill the secundary variable params

:::Z\;:il[-‘; (for example params = -e 0.5 -v 200 -b 100).
HMMPF:

M3 < areh INPUT PARAMETERS

runlss

run1SSComplete
runhCBIElast

runbCB [BlastiML

FuniC Ut

runtiucleotideSequenceTo6 ORFs
FUROFUNCUT

runPHDfromAmino AcddSequence
runPHDfromFASTA
runPMUTHotSpotfromAminoAddSequence
runPMUTHotSRatframFASTA
runPS18|astframAminoAddSequence
runPsIelastfromPAETA

runPUpaSHP

NAME TYPE WALUE

params  STRING [~e 10.0 — 500 -1 2850 =]

database  STRING (Secondary) | nr =]

sequence AminofAcidSequence |String2aA-2005-4-5-11:22:42 = creats | Upload

OUTPUT MNAME

fromFunC UTtaGFF =

Service invocation

Automatic / Uniform

Objects: online creation
Up-download

Online help services

Different protocols (soap / Moby /
grid / ... JORCA: plug-in workers)

Security issues (anonymous data)
Controlled access to resources

runReversecomplement TYPE NAME

B cony

8] Creat] HMain ” User Objects || User Tasks Workflows

@ parsi

Registrs

RE;UI:N Workflow Execution Monitor

Bes || 1d Task: Worlflow Name Status Input File Output File
517: Homology sesrch and Phylogenetic study In Progress inS17.xml
—_—
workflow Execution Monitor (Task 517)

ServiceName Input Dbjects Output Objects Status
Craate_moby_data Finished
runCresteTraeFramGlustaly Waiting
getpestHitsFromblast wisiting

runNCEIBlastp
runClustalwFast

In Progress

Wi aiting
getiminoAcidSequenceCallaction waiting
getArninoAcidSequence Finizhad

List of Workflows in Execution o Executed Back | Reload
Fain Browze Y/ orkflow List Mevs w/orkflov

Integrated Bioinformatics, INB-UMA
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Tasks & Objects Monitoring

- |N]5:T|§N§NAL = ]ask monitoring INB available services for ABCDhumanSEQ
! @ DE BFO!NfDF{MAT|CA - ObJeCtS perS|Stence Retrieve 3 sequence az a Gene:cﬁ:‘?:::ce object from UniFrot-TrEMBL
Main Uszer Objects User Tasks n =
|| | H . HHH getGenericSequencefromUniProt -
] P'pe“nlng Capabllltles Eu1.3tl:3n3rn3riu:::£:eu:|_4r3ru::r3fr|:|mTrEr-.-1E|L I
Stats . . getGenericSequencefromSwissProt
Finished Failed @ 1NE ObjeCt ObjeCt pr0b|em getGeneticSequencefromGenBank [

getGensricSequencefromEMBL

3 3 8

getFASTAfromTrEMBL
Itern1-Sof 3k getFASTAfromGenBank
" getF ASTAfromEMEL
TID 5 State
sk EtF AST AfromSwissProt

21 Generate Dbject Finizhed yetF AST AfromUniProt ;I

Mame Type Wiew |

Exacute |
serai obiedt = 3 T - i )
parasergio e Main User Objects User Tasks ﬁorkflows -
Il | | Backto Service Tree
20 G Stats
Fimizhed Failed Taotal
Ly Type Fieload
objABCD_H Object 5 3 8
Itern 1 - & of &
i3 getAmino A
0ID TID Object Type Mame Date Vie
Mame Type ¢ .@
. . S 2 = i g
ABCDhuman3EQ AminoAddSeq a8 21 Object paraSergio 2005-04-07 08:25:37 fé:F @ =2

1s getGener|[57 20 Object 2005-04-08 19/55:38

Error code: Parser Xy

SLE&

56 19 AminoAcddSequence 20050406 19:30:13 ,ég’@ ;";’

55 12 GenericSequence ABCD send object to compatible services W aiting for tazk 12(Failed)
54 17  oObject ABCE HUMAN 2005-04-06 19:28:23 ‘“">£] b 4
: = S

52 16 HNCBI_BLAST Text runBlastérninofcidSequence-2005-4-6-07:27:10 W aiting for task 1&6(Failad)

52 15 HNCBI_BLAST Text string2Ad-runMCBIBlastaBR1L W aiting for tazk 15(Failed)
20 1 ArninoAcds String 2AA-2005-4-5-11:22:42 2005-04-0511:23:00 “I}@ :G
minoAcidSequence ting = .
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INB Viewing results
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i DE BIOINFORMATICA
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' = Plug-in based architecture:
= Each object can be associated with a XSLT file

= Service providers can submit specialized viewers for
their data (e.g. j]MOL)

= Results always viewable as XML or HTML.
= |mprovements: “Interactive” visualization / registering
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Workflows

User ots2 Logged

B
H
B

L]

d |

[ Analysis

frormFunCUTto GFF
runalleleanalysis
runBlastirminoAcidSeqg
runBlastarminoAcidSeg
runBlastiuclectideSeaq
runBlastiuclectideSeag
runClustalwalignSenar
runClustalwFromBlast
runClustalwFromBlast_|
runClustalwTreedeneri
runCraateTrasFrarmCly
runFasta

rurFunCUT
runGensIl
rurHMMPfarn
runHMMS e arch

runlsSs

runPMUTHotS potfromF
runPSIElastfromAming
runPSIElastfromFASTA
runPupasHP
runReverseCormplerns
runiaML

b Conversion

F Craation

H Parsing

Service

Marmespaces

[ |

s

Logout wour pararmeters

Main || User Ohjecs User Tasks | WorlcHows

EUSCAR

Available Workflows

Shared Workflows I

[~

Usear Wor kflows I

Load

[~

Available work flowves Upload Save

Execute

Integrated Bioinformatics, INB-UMA
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2.- WF selection
WFs tab : public / private

Main

|| User Objacs || User Tazks ||

FAowailable Wor kflows

Warkflonves in Progress or

Executed

Workflows |

O.Trelles, BioHackaton-Japan 08

Execution

| Select a Workiow

Structure Informatlon [Generic ‘WorkFlow)
Structure Study from UE [Generic \Workflow)
Prut Analpsiz [Generic ‘workflow)
Phylipsnalypzis_|IPC [Generic Workflow)
Swm H M I_ UPC [Generic ‘WworkFow]

=] Help

Select 3 Workflow Executed or in Execution

karitar Execution Process

Fain

Brcwege Wwhorkflow List

Pt admrk o

Phylogenetic
tree

- Workflow Inputs

namespaee| m | String_AASeq

| fromStringtoAminoAcid Sequence |

STEP 1: Sequence retrieval

STEP 2: Blast
STEP 3: Best hits

STEP 2: Multiple seq. alignment
STEP 3: Phylogenetic tree

runCreateTreeF romClustalw |

runClusialwF romBlast

| runBlastAminocAcidSequence |

Integrated Bioinformatics, INB-UMA
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3.-

specialise

Input definition

fain || User Ohjecs H User Tashs ‘ VorkcHones -
' Execution
| - - PE—— - - - i [l
Aeeailable Y Main || Usar Objects User Tasks | WorkcAows | "::é

Input Parameters (Homology_search_and_Phylogenetic_study)

INFUT NAKME

. AminoAcid_ID
g lfl o= in L

Exoemc

Protein_database

LTy

TYFE VALUE
Hot B Type CHY1_PAGMA .
Hot IHB Type UniProt .
Execute

hdain

Brovuze Wioddlow List M 0o defl oy

Integrated Bioinformatics, INB-UMA

Launch execution
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- Monitoring

—y

Main || User Objects User Tasks | WorlkcAows

Worcflow Execution Monitor
Id Task: Worlcflow Name Status Input File Dutput File
517: Homology search and Phylogenetic study In Pragress inS17.xrml

Workfow Execution Monitor (Task 517)
ServiceMame Input Objects Output Objects Status
Create_rmoby_data -5068- Finishead
runCreateTraaFromClustalw -S072- -5071- Finishead
getBestHitsFrormBlast -507g8- -5077- Finished
runMCBIBlastp -5070- -5069- Finishead
runClustalwFast -5074- -5073- Finishad
gettminofcdSequenceCollection -5020- -5079- Finished
getAminoAcdSequence -S07E- -5075- Finished

Lizt of % orkfloves in Execution or Executed Back | Feload
I ain Brovese Workflow List [RETRT A

In progress ....

...done

Integrated Bioinformatics, INB-UMA
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INB 5.- Results
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' /3 Phylogenetic Tree for obj581.xml - Explorer 3 ;Iglil
I DTE840 =
EE == | |
QREETY
F26823
QLT ID
QPHTES
QOWsEH
a hllp:Hchilimnyn,ac,uma,esignvﬁJMDWSelvi:elvices."HELP."Malanain}'lnulJlunEIuslaImemElast;Hff-ﬂm;
-
e Identities computed with respect to: (1) ©75540
Colored by: consensus/80% and property . a
095876 1 075940 100.0% ———————————— TQPSETLASSDSFASTQP THSWEVGDK MAVWSEDG(-- YEAETEEIDEEHGTALITE
Z Q3EBGTT L TQPSETLASSDSFASTQP THSWEVGDK MAVWSEDG(-- YEAETEEIDEEHGTALITE
3 P97801 17.8% - - -TPDPKPKGTARREPAKKNKS QKKHATTPLEQWKY GDK SAVWSEDG —-IYPATITSIDFERET VvVl
018637 4 035876 16.8% ——-TSDKPKGTARREPAKKHENQKEHATAPLEKQWKAGDK SAVWSEDG - -VYPATITSVDLERET VUVl
5 002771 17.4% ——-ASDKPEKSTPEREPAKKNES QKEHATTALKQWKY GDK SAVWSEDG —-IYPATIASIDFERET VUVl
& 018870 17.3% - - -ASEKPKGTPERESAK-HESQRENTTSPSKQWEVGDH CATWSEDG - -IYPATIASIDFERET VWVl
— oozvrL 7 Q16637 16.3% —— - TSEKPKI TPKREPAKKHKS QKKHTAASLOQWKVCDK SATWSEDG —-IYPATIASIDFKRET VVVi
8 QOWa3s 14.0% ---PQENDHP GKEKRENNKKHNKSRKR HARPDKEWQVGDS YAFWSEDGH--LYTATITSVDQEKGT VVF3
9 Q91uis 4.2% ---EHLIDKWALQRSLLEKHHRSHIGAEGGPPPFLPF GQK ASHVQVDSREKQRTAATAEVAKSKE TKTF GE
o1B8YO 10 QSH7EZ 4.0% - --EHLIEKWELQRSL SKHHRSHIGTEGGPPPEVPE GQK VSHV QWD SREK(QRTAATAEVAKSKE TKTF GE
11 PZ5523 1.2%RVYVQPQAIVPSHOTLLDHMYEHYKAKGDSLEKFDVG)I AVRSSDGH- - -WYRARISGKDSHAACFEVEI
consensus/100% ... ... ... P...p...pp.hststs.. . h.hGp. .s..p.ss....h.AtItths.pttsh.hhb
0.1 consensus/ 905 L. ... Pp...p.spsp.hetsts. . . h.hGpp .uhhp.Dup. . . h.AtItpl=s.pptTtzhhl
consensus/80% L. ... ppp . tochespSphtestsss ppapsGpp .uhhS-Dup hY . ApIsplD.pptTtzls:
consensus/ 70% p..2p.s.pRpstKpH+SpptssssP . +pHCVEDK sAKRWEEDGp h¥shsIsplD.c+tTssls:
MView 141, Copyright © Nigel P, Brown, 1907-1999, >
1 | _’l—l
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Open questions

~ ISNQAL Short term
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Asynchronous services (& progress status notification)
Error handling

Replication (mirroring) system

Daily Service quality control

Service’s help system

Advanced service discovering

Collections

Large data sets (network overloading)

Indirect (by reference) pass of data (locality of D & S)
Workflows (storage in the repository, WWE-jmf)
Semantic annotations (datatypes & Services)

Define services categories

New datatypes: Gene expression; images; ...

Integrated Bioinformatics, INB-UMA O.Trelles, BioHackaton-Japan 08



Open questions
INB long term
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mview / redefine the repository data model
« modular / distributed / users / persistence / security...

<<component>> E]
Core Metadata Manager
ToolManager FunctionalCategory DataType
Manager Manager

+retrieve()
+save() +retrieve() +retrieve()
+delete() +save() +save()
+delete() +delete()
<<usgf > I/<<use>> I/«use»
Data
-uses>|FunctionalCategory Type
Tool S| <<use>>
<<use>>
- \ DataType
<<use: Graph
—l FunctionalCat <<
< Graph
<<uge>> Wor - J

ToolLocation

<<\%e>>

CompuResource|

=
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<<use>>

Quality|

If\rl)}fgrated B|0|_nformat|cs Node
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V www.bitlab-es.com

Bioinformatics and B-
Information Technologies Laboratory rl'
& http:/ /chirimoyo.ac.uma.es/bitlab ab

Arquitectura de Computadores

Lenguajes y Ciencias de la Computacién

Genética

Biologia Molecular y Bioquimica
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