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CONTEXT

? —_—

One biological question : )
Hundreds of biological databases :

« Is this DNA fragment located - interconnected but rarely interoperable
upstream some interesting gene 2 " -- changing (content and presentation)

Querying versus Browsing

= Formulate a query + Activate hyperlinks
= Describe what you want + Discover what you cannot describe

+ Track the origin of the result = Disorientation
+ Repeat the process = Cognitive overload

Find a compromise between efficiency and exploration
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OUTLINE

Heterogeneous biological data retrieval
A. User constraints
B. Case study

The Xcollect application
A. Principles
B. Architecture

Example - Demo

Encapsulation into applications
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1. Heterogeneous 2. Xcollect 3. Example — Demo 4. Encapsulation into
biological data retrieval application applications

1. Heterogeneous biological data retrieval

A . User constraints

v Unlimited choice of databases or treatments
v’ Minimal maintenance costs

v Easy adjustment to databases changes

v Chaining of elementary steps (workflow)

v Quality metadata retrieval

v'Generic solution

v Automatic treatment of list of entries

v Transformable session document
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1. Heterogeneous 2. Xcollect 3. Example — Demo 4. Encapsulation into
biological data retrieval application applications

B . Case studies (1/2)

'" Is this DNA fragment located upstream some interesting gene 2 "

Xprom : From sequence to genomic context

|'|-
. / PPRE-Finder
4 N

WET LAB —p
DNA fasta REPEATS ?

Repeat Masker

Genomic
localization
BLAT on

Genome Browser

2005/10/06 Devignes - NETTAB 2005




1. Heterogeneous 2. Xcollect 3. Example — Demo 4. Encapsulation into
biological data retrieval application applications

B . Case studies (2/2)

XfirstExonMRNA-Hs

- Description

AF422928 / - Associated citations
AF422927

BC010390 GenBank

BC017031
U60520 \ :
. First exon
List of MRNA L pEtOnlIenrs

genomic

alienment ]
8 coordinates

accession numbers

BLAT on
Genome Browser Genome Browser
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1. Heterogeneous 2. Xcollect 3. Example — Demo 4. Encapsulation into
biological data retrieval application applications

2. The « Xcollect » application

A. Principles :

1. Interaction with resources via HTTP protocol (URL queries,
screen-scraping)

2. Distinguish scenario design and scenario enactement
2. Process any scenario (generic)

B. Models :

% XML scenario model

Generic application that executes any scenario represented
under this model
XML session model

Generic XSL sheet to display the results
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1. Heterogeneous
biological data retrieval

2. Xcollect
application

Generic scenario model

CONFIG
sessionName

Step
+| name

A ElementaryStep

3. Example — Demo

Generic session model

SESSION
date
scenario
comment
entry

Query
formulation

name
source type

source location
multiple outputs

Input

name

type
value

Screen-scraping
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Output
name

type
regexpBefore
regexp
regexpAfter
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4. Encapsulation into
applications

link

\_ ElementaryStep
+| name




1. Heterogeneous 2. Xcollect 3. Example — Demo 4. Encapsulation into
biological data retrieval application applications

Schematic functioning

. Xcollect-config Input data

User-designed 1.Scenario description
scenario in generic model

Xcollect-execute

2. Scenario enactement

Java application written by : l

Yvan Norsa and Herve de Palma
XML session document

- User-friendly interface to enter ) i
with generic structure

the scenario
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2. Xcollect
application

1. Heterogeneous 3. Example — Demo

biological data retrieval

Xcollect interface

=10l x|

2 ¥collect Launcher

Configuration Module

Zecollect configuration module interface

B TN _ 1 R SN
nsed Lo create can be exXxecuted

by Zcollect

Launch Configuration Module

Launcher hModule

+

rollect launcher iz used to eXecute a sScenario

on an

ENCry parameCer

SCenaria lu:uIIEn:I:'l,.‘x:COLLECT—EDDS'I,scenarins'l,:-iprcnm—scenaricn.xml

Comment Itest

Enkry : i'l,?-:CDLLECT-EDIIIS'I,EnI:ries'l,TestSet}iprnm'l,SeqCPT1.I::-:I:

4. Encapsulation into
applications
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1. Heterogeneous
biological data retrieval

2. Xcollect

3. Example- Demo
application

4. Encapsulation into
applications

Configuration module

Xcollect Configuration
File  View

Hew Scenario

Scenatio Name @ I

Load Scenario

Scenario Path : iC:'l,XcnIIect'l,XCOLLECT-2DDS'I,scenarins'l,Xprom-6.xml |

Save As |

om P4 _ 4 repeatMasker
L..m sequence
speed
dnasource
-2 ReturnFormat
Returnflethod
-l 5EQ
- RepeatMaskerversion
-1/ _4 Update_Information
Hia S FoeriomeEiro ;
i org
ool LastAssembly
‘-4 NCBTbuild
=]+ _§ Most_Recent_NMews
L= org
= db
..o Title
- _§ URLParameterRetrieval
_} org
4l URLpararneter
=14 genomicCantexk
E| _ 4 BlatSearch
P Usersen
= type
e sort

S nakr ik
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Properties

Marne |GennmeBrowser_update

Type : IURL

JRL : Ihttp:,I'Il'gencume.uu:sc.eu:lu,l'cgi-bin,l'thatewa\,f

Current URL : http://genome.ucsc.edu/cgi-bin/ hgGatevay?org=Human

[ Mutiple Qutputs

Help

- Mame ! This is the name of this elementary step
- Type : Choose between an URL or a Class as a bvpe aof this elementary step

If an URL is chosen, fill the URL Field with the address of the source, otherwise, if a Class file is selected,
choose this File by holding the "find" button,

The Class files are placed in the "classes/processing"” Folder,
- Mutiple Cutputs @ check this box if you want o get several outputs with the same characteristics

-Commands

Delete this Elementary, .. | add a Mew Input | add a Mew Cutput

Save Properties
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2. Xcollect
application

1. Heterogeneous
biological data retrieval

Enactment module

¥collect Launcher

Configuration Module

¥eollect configuration module is a graphic interface

used to create

by Xcollect

Launch Configuration Module

Launcher Module -

Heollect launcher is used to execute & scenario on an

eEntLry parameter

SCenatio !C:'l,Xn:u:uIIect'l,XCOLLECT-ZEIIIIE'I,Scenariu:us'l,Xpru:um-ﬁ.xml

Cammenk Itest wprom october 3

Enkry il,Exu:ised_Fasta_Sequences'l,1253:Dnsensu5.Fasta.txt

Launch #callect
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=10 x|

or modify scenarios that can be executed

3. Example — Demo
applications

i ion Session - Netscape
.| Fichier Edition Afficher Go Bookmarks Cutls  Fenétre  Aide

2L =2 3 ¥

Back@D Reload

al

.| D EMal ﬁAIM % Home: [Milhetscape C'LSearch Bookmarks

| File:H;’C:J‘MDD,iPAPERS,iNETTABDSp’XcoI\ect—junaUS,KResu\ts,iXprom—SJ‘sessicv‘ [Q‘ Seatch ] Pr;;(—Q .g

4. Encapsulation into

E] % weollect Visualisation Session ]

%]

ElementaryStep repeatMasker
http:ffwww repeatmasker orgfog-binWEERepeatMasker?sequence=>%201034-c02-43%20- %6 20n0% 20 comment DaGATCCACGGGTA A

Inputs :

sequence = > 1034-c02-t3 -- no comment
GATCCACGGGCAACACCACCATGGCCAGTTCTGOGTATGOAAACAGGTAGCAGCTGCCACATGCCCAAGTCAGCCCCTGE
TCTGCACAGETGCAGGOACCAGTOCCATGCTCCACCGCAGUAGGGUATGCAGCTGTALAAGCTGETGAGS

speed = default

dnasource = human

ReturnFormat = htrl

ReturnMethod = html
COutputs :

seq = There were no repetitive sequences detected m fusrflocal/rmserverfmp R 2sequpload 1119625988

Step genomicContext

ElementaryStep BlatSearch
http:/igenome ucsc. edw'cg-bindheBlat fuserSeq==%201034-c02-t3%20- %200 Y 20 omment¥laGATCCAC GGG AACACCACCATGGC

Inputs :

userSeq = > 1034-c02-t3 -- no comment
GATCCACGGGCAACACCACCATGGCCAGTTCTGOGTATGOALACAGGTAGCAGCTGOCACATGCCCAAGTCAGCCCOCTGC
TCTGCACAGETGCAGGOACCAGTCCCATGCTCCACCGCAGCAGGGUATGCAGCTGTALAAGCTGGTGAGS

org = human

4 1l [
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1. Heterogeneous 2. Xcollect 3. Example — Demo 4. Encapsulation into
biological data retrieval application applications

2. Example — Demo

- Goto DEMO
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1. Heterogeneous 2. Xcollect 3. Example — Demo 4. Encapsulation into

biological data retrieval application

4. Encapsulation into applications

Web services

Goals :
v’ to facilitate re-use of scenarios
v to incorporate into higher-order workflows

Method

Xprom_ws.properties
display-name = getGenomic
Context .
scenario = Xprom-scenario XcoIIect_ws rengtry

output = XML file deploy

applications

Herve de PALMA

Laurent PIERRON
LORIA

— Xcollect_ws
factory

input = sequence fasta file \ /
description = Retrieves genomic .

localisation from Genome Browser Client : ws browser
and annotates by PpreFinder and Sun JWSDP

RepeatMasker JAX-RPC

JAXR

Apache Tomcat
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CONCLUSION - PERSPECTIVES

Xcollect : a generic application to collect and integrate
heterogeneous data from biological web sources :

Along a « user-defined » scenario
Adaptable to any data source

Make Xcollect scenarios available as web services

Semantic description of web services to facilitate their
discovery

Semantic « match-maker service » : e.g. Feta — myGrid

Analogous situation with biological databases when designing scenarios

- BioRegistry project at LORIA and INIST (CNRS)
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Thank you for your attention !
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