G *"7¢ 79 Khaos

An XML-Based System for Biological
ata Integration of Yeast

- -

| arr;ékchi, Amine Kerzazi, Ismael Navas-Delgado, Jose F Aldana
ites, Badr D. Rossi Hassani and Khalid Lairini

-

partment of Biology, F. S. T. Of Tangier , Morocco.

nento de Lenguajes y Ciencias de la Computacion,
Universidad de Malaga, Spain.




Nature Precedings : doi:10.1038/npre.2010.5396.1 : Posted 15 Dec 2010

- : & Khao
o\ A RESEARCH
et INVESTIGACION

TTTTTT

Index

* Introduction.
*  Yeasts.
* Data integration.

* YeastMed System.
* Architecture.
* Data sources.
* Schemas.
* Ontology.
* Mappings.
e SB-KOM.

* (Conclusions.



Nature Precedings : doi:10.1038/npre.2010.5396.1 : Posted 15 Dec 2010

\ENCEg
B <

.

R *
TANGER
Al . SLOETN 5 pslal) AuS

O“LTE D%

% (&
RESEARCH

Introduction: Yeasts

)
%,
M0N0

A Khaos

» Tiny forms of fungi;

® Microorganisms visible only with a

miCroscope;

» Cell cycle similar to that of Humans,

» rapid growth,

»

»

dispersed cells,
a well-defined genetic system,

genome can be easily manipulated,
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Introduction: Yeasts

e Specialized
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AGD Ashbya gossypii genome database

CandidaDB f‘am?’r:i;' albicans genome database SOQUrces

Candida Genome Candida albicans genome database

CYGD MIP5 Comprehensive yeast genome & database

Génolevures A comparison of S.cerevisiae and 14 “other yveast species

FPROPHECY Profiling of phenotypic characteristics in yeast

SCMD Saccharomyces cerev. isige morphological d.it.ih ase: micrographs of budding
yeast mutants

SCPD Saccharomyces cerevisiae promoter database

SGD Saccharomyces E\.Lnl] me database

TRIPLES Tr.impuwn insertion phenotypes, localization and expression in
Saccharomyces

Y DPM ¥ east -L_i-e_l-a_tmn project and mitochondria database

YWeast Intron Database Ares lab database of splicesomal introns in S.cerevisiae

¥ east snoRNA Database

yMGV
YRC PDR

Yeast small nucleolar RIN As
¥ east microarray global viewer General
Yeast resource center public data repository

Sources

MCBI Protein database
Swiss-Prot

UniProt

PROSITE

PRINTS

Pfam

DDBRI—DMNA Data Bank of Japan
EMBL Mucleotide Sequence Database

All protein sequences: translated from GenBank ¢ od imported from other
protein databases

Now UniProt'Swiss-Prot: expertly curated protein sequence database,
section of the UniProt knowledgebase

Universal protein knowledgebase: merged data from Swiss-Prot, TTEMBL
and PIR protein segquence databases

Biologically significant protein patterns and profiles

Hierarchical gene family fingerprints

Protein families: multiple sequence alignments and profile hidden Markowv

All known nucleotide and protein sequences

All known nucleotide and protein sequences
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Introduction: Data Integration

.
9,
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Different data models and schemas,

Different model constructs that can be used to describe the
same object, even if the same model is used,

wide variety of formats that have been used for data
representation : ASN.1 (Abstract Syntax Notation One),
XML, HTML...etc.,

Data sources make their data available in different ways,
The query language used to interrogate data sources,

inconsistent use of nomenclature,
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YeastMed: Data Sources

" SGD: Collection of genetic and molecular
biological information about Sc.

0
= MIPS-CYGD: Information on the molecular Q.CYGD
structure and functional network of Sc. -
enome!Database
" Yeastract: A repository of regulatory associations @
between transcription factors and target genes, DR

based on experimental evidence.

" PhosphoGrid records the positions of specific
phosphorylated residues on gene products.

" BioGrid: An online interaction repository with -
data compiled through comprehensive curation B |OG RI D

efforts.
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YeastMed: Ontology

v @ Thing ;""::Ddﬂlsl:wg """ - :asrtekractinn Source
: _ _ - MMRegulatesGene 1 e " haslin
¥ @ Basic_Informaion ] -gReg ulatesDocGene v hasName DataType
¥ 0 ChromosomalFeature . MMRegulatesPotGene | | . whasAlias Properties
----- g:rirnmere ::Elnniin Object - WshasFullName
v-@Gene -hmr.' Properties (RN EE.. *“hasGeneName
= DocumentedRegGene ESB!bR.Ef SR, | 4 *“hasReservedName
- @PotentialRegGene | . "“hasBindingSite . | - "= hasShortLabel
_____ Long_ Terminal_Repeat ¥~ hasConservedRegion - I hasStandardName
_____ ORF - - - IMhasSharedDomain - WhasSystematicName
_____ Pseudogene - IMhasSignal Pe!:tide . M@hasNameDese
----- Retrotransposon ""--hasTMI[.‘rnmm " ~W¥hasNameType
_____ Telomere -~ WlhasUnigueDomain -l hasNote
..... Telomeric_Repeat 'M-hﬁ‘h: Wé:i“ates ICoord o 2SORE Classification
— e e asChromosomalCoord | i " hasOptimal Seare
..... Transposable_Element_lGene .. mmhasRelativeCoord —— OfgtTaxI 4
..... X_Element_Combinatorial_Repeat .. mmhasEntry  mhasPhenotype
..... i_g::x::_c ore_Sequence - WWhasFeatu fETll’PE -~ hasProductDesc
_____ Ghmr;esome - W@hasFunction . - M@hasReference
b @ ConcervedRegion ""'E-l'IESGOArII'IDtEIltIDH N B hasRegulatoryRele
[ Entry é'""'-hﬂSB' ologicalProcessAnnotation W hasRelativeFitnessScore
b Experiment ----- M hasCellularComponenetAnnotation | i M hasSE0ID
_____ Experimenter - EMhasMolecularFunctionfAnnotation |, | i 0 hasSE0LiInk
V.. GO Annotation W hasGeneDisruptionPhenotype | 1. " hasSeqLength
v ® Biological_Process_Annotaton | | “thastomoleg **hasSeqString
S DNA I';IE"'.EbD”G_ process | | ®hasinterDetMethed W hasStainBackgound
..... RNA_metaanic_prmﬁs """ ®hasinterParticipant B8 hasSummaryParagraph
= anatomical_structure_morph is SShasinteraction **hasSuppressionNote
- _morphegenesis WS hasinteractionExperiment ' . " hasType
..... carbnhl.rdrlate_metabnllc_prmm _____ wshasLocalization L . s hasTypeOfEvidence
" @ecell budding 0 w=hasMIPSEvidence | | whasValue
----- B hasWebSiteAdress
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YeastMed: Mappings

Example:
XPath-Do

xample:

xample:

Nature ﬁLFcecl'ers : d0i:10.1038/npre.2010. ?3‘%6.1 : Posted 15 Dec 2010

XPath-Element-Location, Ontology-Class-Name,

XPath-Domain-Location; XPath-Range-Location,

- Class Mapping: it maps an Ontology class to the source schema.

g Datatype P aperty Mﬂnnina' it maps an f)nrn]nov r]ﬂmr\mp property to the source schema

VK %
2 -
Qe
£

Correspondence-index

Result/Entries/Entry/Protein, Protein,100

cntioa. VDol o010 DY oo 2o

ati= LJUL,C[LIUII, NI ClLll varte= J_JULClLlUll, UllLUlUBy'UUlllall

correspondence-index

Name—Proper
Naime; T TOpPet y—Name,

< Object Property Mapping: it maps an Ontology object property to the source schema.

Ontology-Domain-Name; Ontology-Range-Name;

TOPETty-INaIlE, COITeSPUITUETE-TUEX

Result/Entries/Entry/Protein;

5085“{%/ Rt e/ ERt broteI RN R e R

PRI e fStre Prote i Bib
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Controller
CONJUNCTIVE QUERY i
Instances (RDF)
SI:E RY Instances
(RDF)

Evaluator /

Integrator
XML

XQUERY
Data Data Data Data

Service Service Service Service
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v Thing

p-- @ BiologicalMolecule

Cross_references

.. @) Enzyme

¥ EnzymeType
: Hydrolase
Isomerase
Ligase
Lyase
Oxidoreductase
Transferase

v ) GenomicDNAInformation

¥ @ BioSource

: Genbankldent

b @ NASequenceFeature
SequenceQualifier

GO_term
e GO_term_Annotation
¥ GO_term_Categories

Biological_Process
Cellular_Compenent
Molecular_function
hasName

A& Location
i @ Interval_Location
Posi

Ontology Searchireasoning

Organisme

¥ Organisminformtion
: Lineage

b @ OrganismeName

Pathweay

Mappings Search

/Result/Enzyme,Enzyme, 100
/Result/Functional_Parameter,Functional_Parame
ter, 100
/Result/Enzyme; Result Functional_Parameter,En
zyme ;Functional_Parameter;hasFunctionalPara,100
/Result Functional_Parameter-KMs; Result Funct
ional_Parameter/KMs,EMs:hasValue ;100
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® Classes : Protein, BibRef, TranscriptionFactor, Chromosome and

® Datatype properties: hasDescription, hasSystematicName and
hasName

® Object properties: hasBibRef, regulatedBy, belongsTo and
hasPhosphoSite

“find all the bibliographic References of topoisomerase Il and also all the information about the
phosphorylation sites that contain the transcription factors of DNA Topisomerase lll, and specially

<the_one_(or ones if exist)_ whose gene is located on the Chromosome XVI.*

PhosphoSite.

i Cellular_Component

[

A2 (ERS, S
>

- 7
v %
&7 A
RO

ol

Ly

—————— -

BioclogicalMolecule - 7/

-0 Cross_references

Enzyme

¥ EnzymeType

Hydrolase

- BioSource
Genbankldent

- NASequenceFeature
SequenceQualifier

- GO_term

GO_term_Annotation

¥ (0 GO_term_Categories

Bioclogical_Process

Molecular_function

- Qrgeanism_Disease

Organisme

v @ Organisminformtion

Lineage
OrganismeName
Pathway

P e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

I, \\
i Ans(BR,Ph) := Protein(P), hasDescription(P,” DNA Topoisomerase I11”), BibRef(BR), hasBibRef(P,BR), i
: hasSystematicName(P,SN), regulatedBy (P,TF), hasName(TF,Nt), TranscriptionFactor(TF), i
1

: Chromosome(C), hasName(C,”XVI”), BelongsTo(TF,C), PhosphoSite(Ph), hasPhosphoSite(TF,Ph); :
\ /




M
A
-y
Q)
O

RESEARCH

INVESTIGACION

* *
TANGER
Al . SLUETN 5 pslall RS

o
YeastMed: SB-KOM

o
—
o
N H d
N involved Data Sources : SGD, Yeastract and PhosphoGri
QO
(@] .
0 Group Query Mapping source
—
8 Gl Protein(P), hasBibRef(P,BR) SGD )
T Protein(P)
QO. G2 Protein(P),hasDescription(P,“DNA Topoisomerase III"’) SGD hasDescription(P,”"DNA Topoisomerase lII"’)
'F; G3 Protein(P), hasSystematicName(P, SN) Yeastract
8 G4 Protein(P), RegulatedBy(P, TF) Yeastract .
™ hasBibRef(P,BR) regulatedBy(P,TF)
LD_ G5 TranscriptionFactor(TF), hasName(TF, Nt) Yeastract
o
8 G6 TranscriptionFactor(TF), belongsTo(TF,C) Yeastract
N
2 G7 TranscriptionFactor(TF), hasPhosphorylationSite(TF, Ph) PhosphoGrid BibRef(BR) ( T F Transcriptionfactor(TF)
2 hasName(TF,Nt)
= G8 Chromosom(C), hasName(C,”XVI”) Yeastract \ |
0
8 G9 regulatedBy(P,TF) Yeastract
—
S' G10 hasBibRef(P,BR) SGD belongsTo(TF,C)
S Gl1 belongsTo(TF,C) Yeastract hasPhosphoSlte (TF,Ph
(2] G12 hasPhosphoSite(TF,Ph) PhosphoGrid
8’ C ‘ Chromosome(C)
S hasName(C, "XVI")
O GI13 Protein(P) SGD Yeastract
() PhosphoGrid
S
o
() ( \
= Yeastract .
'.ES‘ Gl4 TranscriptionFactor(TF) PhosphoGrid PhOSphOSIte (Ph) ‘ Ph ‘
z 4
Gl15 BibRef(BR) SGD
Gl6 Chromosome(C) Yeastract
G17 PhosphoSite(Ph) PhosphoGrid
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ezource Search matic Ragistee f Arpr =t
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Data Services ﬁ-\\,
oy [ ey [ Sy oy [ Tt [ <J
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) _

. : g I Yeastract DS Ié BioGrid DS /

I XML Document

[Source—adapted Query ] ﬂ ﬂ l Source Answer]
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YeastMed: Web Interface

Cvpatin.  Gene  Frobem Enpome  Fadey

‘ Frarn Intameson I

Preirm Y

Pl rmemrraled iy Bl e Aorsd-rerrves A cmborrhue twrbany! waenderan e vl Brin

P T misis

pg b R T A s e

Bymon et

Funchon Touse YeastMed follow the two steps below
Step 1 :

TN

This step allows you te All possible databases [T CYGD-MMIPS [l YEASTRACT
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—— select Diatabases wished to
1 dee be interrogated [T sGD [7] BioGrid [7] PhosphoGrid
Step 2 :
P
R This step allows
S el | st vou te formulate Gene - Ioca_ted on o Gene_ =
queries in order to _ = Coding for = Protein =
Upglscsmanr retrisve  |Pseudogene having Sequence Pseudogene
chromosemal |ORF having function ORF
features that rRMNA Coded b rRMNA
match the snRMNA having description snRMNA
selected criteria.
Here you can DNE Topoisomerase IIT a
specify instances Al
of seleted
concepts (2.g. by
providing Gene
and Protein
names, [D=__esic.)
Coding for - Gene -
This allows you having Sequence = Protein =
to select more and having function Pseudogene
criteria for your Coded by ORF
queries. having Description Transcription Factor
regulated by

If you nead to
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Conclusions

» Allowing a transparent and simultaneous access to several autonomous and heterogeneous
Yeast sources;

» Helping biologists to find convenient data to interpret results of their experiments;

» Avoiding biologists to confront technical and structural problems in data retrieving process.

» We’re working on extending the set of the integrated sources.
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