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Institut Francais de Bioinformatique
(PIA)

Mission générale : fournir des ressources de base en bioinformatique a la
communauté des sciences de la vie

Directeur : J-F Gibrat, DR INRA
Responsable cellule e-infrastructure : C. Blanchet, IR CNRS

Infrastructure nationale de service en bioinformatique

— Données : Fournir un acces a des collections de données spécialisées a haute valeur
ajoutée issues de I'expertise du laboratoire d’accueil

— Outils : Développer et mettre a disposition des outils et services en lignes pour
analyser les données correspondant a I'expertise scientifique du laboratoire d’accueil

— Appui aux projets scientifiques et hébergement sur une infrastructure informatique
— Infrastructure : Mettre a disposition une infrastructure informatique

dédiée a I'analyse des données des sciences du vivant (matériel,données, outils)

— Formations

cf. http://france-bioinformatique.fr



Elixir
ELIXIR has been awarded €19 million from the EU to accelerate the implementation of
Europe’s life-science data infrastructure over the next four years.

Aplibio
Renabi
Nord
Est
s

Renabi
Sud
Quest

Renabi
Grand
Sud

- Rare disease

- Genomics for Human health
- Plant use case

- Marine biology use case



Exposing the French agronomic resources as Linked Data
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Data Integration / data mining Workbench

Developer

From H. Quesneville 14/06/16 16



Resources

urgi.versailles.inra.fr www.southgreen.fr

FEEDBACK CONTACT SITE_ MAP ABOUT US

Login/Register
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WHAT'S NEW.? _ BXES :
13 Mar 2015 GnplS version 14.3
is available
Major news Include:

« Genetic ressources:&nbsp;New
public data available for pea and ...

—~ ABOUTUS _ SITEMAP  CONTACT
| 2] Register

Platform Research

URGI - Unité de Recherche Génomique Info is a research
unit in genomics and bioinformatics at Institut National de
la Recherche Agronomique ( INRA ), dedicated to plants
and crop parasites. The URGI research activity covers
genome structure and dynamics. URGI hosts a
bioinformatics platform , which belongs to_the French
national network of bioinformatics platforms ( ReNal

South Green is a bioinformatics platform applied to the genomic resource analysis of southern and Mediterranean plants. ( read more)

12 Feb 2015 New Solanum k I ofreelGenomeliiD
lycopersicum data are now i g e o
available =

EXPEN_1992 map with 624 markers,
EXPEN_2000 map with 2505 ...

L'URGI est une unité de recherche en génomique st bio-
informatique ~ de I'nstitut National de la Reécherche
Agronomique ( INRA ), dédiée 2 la génomique des plantes et
de leurs pathogénes. Son activité de recherche porte sur la

o
structuralvirtnts

structure ef la dynamique du génome. L'unité héberge une genomics Pipelines [RerCnE——
plate-forme_bioinformatique appartenant au REseau NAtional TE annotation I omin
des plateformes Blo-informatiques ( ReNaBi ). molecular evolution TE chssification

About Us Tranposable Elements OryGenesDB
RESEARCH > ?i

EVENT & PUBLICATIONS | N\ RsS |

EUR(GEN |

08 Mar 2015 1 newcomer since march 2015 28 Feb 2015 Whole genome comparative
URGI team welcomes 1 student analysis of transposable elements provides
« Manel Merimeche in* new insight ..
ACL (papers wi
24Feb 2015 2 newcomers since febuary 2015 BMC Genomics
URGI team welcomes 2 students:

o Ophélie Jouffroy in ...

annot

el v

Hoplophule “

GNP

reading comittee)

21 Feb 2015 The oak gene expression atlas:
06 Feb 2015 Cluster job submission training insights into Fagaceae genome evolution
@URGI

ACL (papers with reading comittee)
Pt o e BMC Genomics
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IFB technical project

« WP1:Develop a RDF-based semantic interoperability between
the Plant bioinformatics node databases

« WP2: Develop an intuitive Google-like search portal

 WP3: Setup the “IT-core hub” workflows under the Galaxy

From H. Quesneville



WP1 ;: RDF "store" permettant d’interconnecter
sémantiquement I’'ensemble des bases de données
végétales des plateformes bioinformatiques IFB
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Comparativegenomics | Blastbasedanalysis

~Ghiowse

' Structarat/ Functional ‘ —Apollo—] = Antemis

IFB plant node: (URGI), South Green, IFB Grand
Ouest (ABiMS), GenOuest (BIPAA) et LIPM.

From H. Quesneville



From N.

Develop a web semantic
interoperability

Le méme type de données (par exemple SNP, collections génétiques,
cartes génétiques ) sont souvent représentées différemment
dans différentes bases de données.

South Green

(o,
SPARGL ——— ‘

scientifique

U

ey
scientifique

U

O

scientifique

LIPM

Développement d’une application Web interrogeant les différentes sources de données.

El Hassouni



Develop a web semantic interoperability

Software

requires requires

SN
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Ontology based annotation of :DtF LnOdel'"ﬁ of the Query of.dispers?d data

database schemas atabases schemas for data '“tEEFat:IOH

(Go, PO, TO, CO, ...) _ through Semantic web

RDF triple store storage services

(SPARQL, web user
interface)

From N. El Hassouni



Le Modele RDF présente |'organisation
générale des données.

rdfs:label

population_name

agrold_vocab:has_population

study_class_name
study_subClass_name

agrold_vocab:observation

rdfs:label

study_name
chromosome

agrold_vocab:chromosome

Un Graphe nommé est un concept clé
de I'architecture du Web sémantique dans
lequel un ensemble de ressources déclarées

sont identifiées en utilisant une URI.

rdfs:subClassOf

rdfs:label agrold_vocab:has_mapfeature

rdf:itype

qtl_subClass_name
qtl_class_name

obo: IDO_0100550

obo: IDO_0100549

dfs:subClassOf

stop_position

start_position

agrold_vocab:has_trait

rdfs:label rdfs:subclassof

name_ontological_class |

dc:description

agrold_vocab:name

description

trait_ontology_name |

Exemple d’URI:

http://www.southgreen.fr/tropgene.trait/35

From N. El Hassouni
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Démarche

Modele RDF Fichier RDF

o

Extraction des
données

Relational Database

GFF Database

eFormat CSV

Extraction des Modéle RDF Fichier RDF
données

eFormat GFF eTalend eFormat Turtle
Software

Pipelines d’extraction des données et de
transformation en RDF

Triple Store

From N. El Hassouni 20/1

20/18



Agronomic Linked Data (AgroLD)

 RDF knowledge base that integrates data from a variety of
plant resources.

* Integrate information at different levels.

Pierre Larmande - SoWeDo 2016



AgrolD
(www.agrold.org)

— AgroLD is developed in
phases:

— Phase I: includes
information on:
« Arabidopsis thaliana
* Wheat (Triticum spp.)
— Triticum aestivum
— Triticum urartu
* Rice (Oryza spp.)
— Oryza barthi
— Oryza
brachyantha
— Oryza Sativa
— Oryza
glaberimma

« Sorghum (Sorghum
bicolor)

* Maize/Corn (Zea
mays)




Information in AgrolLD

* Integrates information from:

— Ontologies: Gene Ontology (GO), Sequence Ontology (SO), Plant
Ontology (PO), Plant Trait Ontology (TO), Plant Environment Ontology
(EO), NCBI Taxonomy

— Information sources:
* Ontology association: GOA, Gramene (TO, PO and EO)

* Gene/Protein information: OryGenesDB, Gramene, UniPort
* QTL information: TropGeneDB, Gramene

* Pathway information: Gramene - Cyc

* Phenotype information: Oryza Tag Line

* Homology prediction: GreenPhylDB

Pierre Larmande - SoWeDo 2016
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Knowledge in AgroLD
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Knowledge representation in AgroLD
/ Laen / < Cellular >
Component

has\source
has_function MOleCl.llal'
Protein Function
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Gene




Agronomic Linked Data (AgroLD)

Search Documentation \ About \ Please send us your feedback! *

The Agronomic Linked Data (AgroLD) Project

At the Institute of Computational Biology (IBC), we are involved in developing methods to aid data integration and knowledge management within the plant biology domain to improve information
accessibility of heterogeneous data. Among others, a solution for the data integration challenges is offered by the Semantic Web technologies. The semantic web has emerged as one of the most
promising solutions for high scale integration of distributed resources. This is made possible by a stack of technologies such as the Resource Description Framework (RDF), RDF Schema (RDFS),
Web Ontology Language (OWL) and the SPARQL Query Language (SPARQL) proposed by the World Wide Web Consortium (W3C). RDF forms the basis of the stack allows modeling information as
a directed graph composed of triples that can be queried using SPARQL.

AgroLD is a RDF knowledge base that consists of data integrated from a variety of plant resources and ontologies. The aim of the Agronomic Linked Data (AgroLD) project is to provide a portal for
bioinformatics and domain experts to exploit the homogenized data models towards efficiently generating research hypotheses.

Quick Search Advanced Search Explore Relationships SPARQL Query Editor
Search with keywords and browse Search with keywords, browse, and Search easily existing relationships Edit and submit your SPARQL Queries to
AgroLD Knowledge Base get answers to some biological between entities the spargl endpoint of AgroLD located at
questions http://volvestre.cirad.fr:8890/sparq|

N . IDI 7
D dcirad 1B ’
ogie Institut de recherche W

pour le développement

© AgroLD 2015

www.aqgrold.org




Search and browse AgrolLD

Search examples: ontological concepts - 'plant height' or 'regulation of gene expression'; gene names - 'GRP2' or 'TCP12'.

Plant height

Search Text

Entity

http://www.identifie...gramene.qtl/AQFS209
http://www.identifie...gramene.qtl/AQBK027
http://www.identifie...gramene.qtl/AQCNQO07

http://www.southgree...notype/ALGB06 otl 6

http://www.southgree...notype/AEVD11 otl 2

http://www.identifie...gramene.qtl/AQEAQ058
http://www.identifie...gramene.qtl/AQEAQ071
http://www.identifie...ramene.qtl/AQFS1461
http://www.identifie...gramene.qtl/AQFS183

Title
PTHT
BNL6.32
BNL6.32

BNL6.32
BNL6.32
PTHT
PTHT

Openlinks Faceted search

Named Graph

http://www.southgree...old/gtl.annotations
http://www.southgree...old/gtl.annotations
http://www.southgree...old/qgtl.annotations

http://www.southgreen.fr/agrold/otl

http://www.southgreen.fr/agrold/otl

http://www.southgree...old/gtl.annotations
http://www.southgree...old/qgtl.annotations

http://www.southgree...old/gtl.annotations
http://www.southgree...old/qgtl.annotations

plant height.
plant height.
plant height.

... dark green leaves; wide flag leaves; compact plant 1
plant.

Decreased height 30 ; late flowering; compact plant; erect
leaves 1 plant.

plant height.
plant height.
plant height.
plant height.

String matching on literal + ranking based on occurrence number

Pierre Larmande - SoWeDo 2016



Sparql query editor

BASE <NTTp://www.Southgreen.Tr/agrola/> KA u 2. Search terms by label (select)
v PREFIX rdf:<http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> [ ] 3. List relation types in a given graph (select)
PREFIX rdfs: <http=//va-w3-°fgl2°°0/01/rdf'schema“> 4. Retrieve the local neighbourhood of Oryza sativa japonica protein: IAA16 -
:zfil: ober ‘h:tp;‘iipu";-°b‘l’11bfa">’;°r8/°b°{> . Auxin-responsive protein (UniProt accession:P0C127) (select)
EFIX uniprot:<http://purl.uniprot.org/uniprot/> 5. Identify Wheat proteins that are involved in root development. (select)

PREFIX vocab:<vocabulary/> 5
PREFIX graph:<gramene.cyc>
PREFIX pathway:<biocyc.pathway/CALVIN-PWY>

. Retrieve genes that participate in a given pathway: Calvin cycle (select)

7. Retrieve Proteins associated with a given QTL: DTHD (days to heading)
(select)

8. Get the ID corresponding to the ontology term "homoaconitate hydratase
activity" (select)

9. Get the name of the ontological element that has the ID "G0:0003824"

W W NGV A WN R

10 SELECT DISTINCT ?gene ?name 2taxon_name
11 v WHERE {
12 v GRAPH graph: {

13 ?gene vocab:is_agent_in pathway:. (select)
14 ?gene rdfs:label 2name. 10. Get the level 4 ancestor of GO:0004409 (select)
15 ?gene vocab:taxon 2taxon_name. 11. Get the level 2 descendence of GO:0003824 (select)
16|\ M 12. Get protein ids associated with the ontological id GO:0003824 (select)
Execution timeout 20000  milliseconds (values less than 1000 are ignored) Results Format [ RDF/XML v | DTN e Lot 18 13. Get QTL ids associated with the ontological id EO:0007403 (select)
14. Describe uniprot:P0C127 (select)
Filename to Save As: ‘query.sparql | ’ Choose File | No file chosen ’ Load Selected Query File
Results
22 Raw Response Pivot Table + ) Search: ] Show |50 v entries
gene ¢ name § taxon_name ]
1 IImp://identiﬁers.org/ensembl.pIant/AT1G18270I fructose-bisphosphate aldolase obo:NCBITaxon_3702
2 http://identifiers.org/ensembl.plant/AT1G42970 glyceraldehyde-3-phosphate dehydrogenase obo:NCBITaxon_3702
3 http://identifiers.org/ensembl.plant/AT1G43670 fructose-1,6-bisphosphatase obo:NCBITaxon_3702

Login/Register

EnsemblPlants v BLAST | BioMart | Tools | Downloads | Documentation | Website help

Arabidopsis thaliana (TAIR10) v  Location: 1:6,283,412-6,293,871 [{el-ULR.AR{exbr(i}
Gene-based displays

Summary Gene: AT1G18270

Splice variants

Transcript comparison Description ketose-bisphosphate aldolase class-II family protein [Source: TAIR;Acc:AT1G18270¢]
gzzgo;;zlge:wdence Location Chromosome 1: 6.283 412-6 293 871 reverse strand.

Sequence About this gene This gene has 3 transcripts (splice variants), 37 orthologues and 6 paralogues

L Secondary Structure

Gene families Transcripts Show transcript table

External references

L

Regulation
Literature Summary @
B Ontology
GO: biological process Gene type Protein coding
PO tan anctre. do Annotation Method Gene annotation by TAIR@ through a process of automatic and manual curation.

PO lant simctue develooment Pierre Larmande - SoWeDo 2016



Search > Explore

RelFinder & w @ P
between examples
(1) Calvin cycle
(2) gene
add clear Find Relations
Filter by: relations: (25/27)
& length @ class .. link & conne..
link type A | num vi
develops from 10/10 |
has dbxref 10/10 @ @
is agentin 25/25 &
subClassOf 24/25 | ®
type 0/3 et
AT1G18270 en v

More Infos: identifiers.org

ketose-bisphosphate aldolase class-1II family
protein [Source: TAIR;Acc:AT1G18270]

Visualisation of queries

has dbxret

triose-phosphate iso...

is agentin
Ribose-S-phosphate...

fructose-bisphospha... has dbxref

is agentin

is agentin

AT1G18270

Calvin cycle

is agentin phosphoglycerate ki...
is agentin
is agentin has dbxref
GTPase
AT1G42970
is agentin
is agentin

Sedoheptulose-bisp...

triosephosphatz iso...

has dbxref

Based on RelFinder [Heim et al, 2009]

Pierre Larmande - SoWeDo 2016

Status: Idle / Building graph
TPI

skip delayed graph building

subClassOf

0S01G0305800

subClassOf
subClassOf

subClassOf

subClassOf
subClassOf
0S01G0920400
suoClassOf
subClassOf
subClassOf
0S01G0841600



Web Services API

AgrolLD API 1.0 Interactive Documentation
This page provides information about the RESTful API (version 1.0) of AgroLD.

More documentations
Find out more about Swagger

http://swagger.io
Contact the developer

IBC Montpellier
gene : Services over genes

POST /genes{ format}
58 /genes/publications/byld

58 /genes/byKeyword{ format}

i

58 /genes/encodingProtein{_format}

S /genes/participatingInPathway{_format}
graphs : General Services
ontologies : Services over ontologies used in AgroLD
pathway : Services over pathways
protein : Services over proteins

qtl : Services over QTLs

Show/Hide

List Operations

Expand Operations

Retrieve complete URI and description of all genes from AgroLD in JSON format

Get publications of a gene

Retrieve genes with the URI or the name or the description containing the given keyword

Get URISs, ids, and name of genes encoding a protein given its ID

Get URIS, ids, and name of genes participating in a pathway given its ID

Show/Hide
Show/Hide
Show/Hide
Show/Hide

Show/Hide

Pierre Larmande - SoWeDo 2016

List Operations

List Operations

List Operations

List Operations

List Operations

Expand Operations

Expand Operations

Expand Operations

Expand Operations

Expand Operations



Advanced form-based search

Search examples: ontological concepts - 'plant height' or 'regulation of gene expression'; gene names - 'GRP2' or 'TCP2'.

v --- Select a type* --- J

Gene
Protein
QTL
Pathway
Ontology

Search protein with keyword " TBP1 "

QTL ID: 'AQAA003' ; protein name: 'TBP1'

K2 Search: | Show (30 3 entries
Id % %Name % %Description % URI %

1 Q_9LL45 TBP1 Telomere-binding protein 1 http://purl.uniprot.org/uniprot/Q9LL45 (in
(display) Sparql)

2 Q_9LL45 TBP1_ORYSJ Telomere-binding protein 1 http://purl.uniprot.org/uniprot/Q9LL45 (in
(display) Sparq]l)
AT3G13445.1 "| Symbols: TBP1, TFIID-1 | TATA binding htto:// th r/ i hvi

3 ) : "AT3G13445.1"" xsd:string protein 1 | chr3:4380317-4381869 FORWARD ' P-//WWW.southgreen.frragroia/greenphyl.se
(display) LENGTH=200"""xsd:string quence/AT3G13445.1 (in Sparql)

4 P.46465 TBP1 268 protease regulatory subunit 6A homolog http://purl.uniprot.org/uniprot/P46465 (in
(display) Sparql)

Showing 1 to 4 of 4 entries

Pierre Larmande - SoWeDo 2016



Results are combined with external services

PROTEIN : Q9LL45 / TBP1

Telomere-binding protein 1

URI: http://purl.uniprot.org/uniprot/Q9LL45

is encoded by

X2 Search: | Show [ 30 4 |entries
Id 8 Name ¢ 8 URI ¢
0S02G0817800 TBP1 Telomere-binding protein 1 http://identifiers.org/ensembl.plant/OS02G08
(display) [Source:UniProtKB/Swiss-Prot;Acc:Q9LL45] 17800 (in Sparql)

Showing 1 to 1 of 1 entries

QTL associations +

Ontology associations +

Publication

1.

Yu EY, Kim SE, Kim JH, Ko JH, Cho MH, Chung IK., " Sequence-specific DNA recognition by the Myb-like domain of plant telomeric protein RTBP1. ", J Biol Chem, 2000

More at: http://www.ncbi.nim.nih.gov/pubmed/10811811

More at: http://www.ncbi.nim.nih.gov/pubmed/16100779

Acids Res, 2008
More at: http://www.ncbi.nim.nih.gov/pubmed/18089549

More at: http://www.ncbi.nim.nih.gov/pubmed/17586654

2009
More at: http://www.ncbi.nim.nih.gov/pubmed/19152316

. International Rice Genome Sequencing Project., " The map-based sequence of the rice genome. ", Nature, 2005

Pierre Larmande - SoWeDo 2016

. ice Annotation Project, Tanaka T, Antonio BA, Kikuchi S, Matsumoto T, Nagamura Y, Numa H, Sakai H, ..., " The Rice Annotation Project Database (RAP-DB): 2008 update. ", Nucleic

. Hong JP, Byun MY, Koo DH, An K, Bang JW, Chung IK, An G, Kim WT., " Suppression of RICE TELOMERE BINDING PROTEIN 1 results in severe and gradual developmental defects
accompanied by genome instability in rice. ", Plant Cell, 2007

. Ko S, Yu EY, Shin J, Yoo HH, Tanaka T, Kim WT, Cho HS, Lee W, Chung IK., " Solution structure of the DNA binding domain of rice telomere binding protein RTBP1. ", Biochemistry,



Galaxy Wrapper available for AgroLD

Workflow Canvas | test workflow

Cut x
From
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA Line/Word/Character count %
Input dataset x out_filel (tabular) %
Text file
output
out_filel (tabular) * [

testWorkflowResult

3 shown

138.3 KB AL 3L J
3: Line/Word/Character count on data 2 IOW AR
1line
format: tabular, database: 2

0 |u e
548

2: testResulttsv IOW AR
548 lines

format: tabular, database: 2

0 > ®
al 2 3

"geneld" "gene_name" "taxon_name"
"AT1G18270" "fructose-bisphosphate aldolase" "Arabidopsis thaliana"
"AT1G42970" "glyceraldehyde-3-phosphate dehydrogenase" "Arabidopsis thaliana"
"AT1G43670" "fructose-1,6-bisphosphatase"” "Arabidopsis thaliana"

From Gildas Tagny, M2 internship Pierre Larmande - SoWeDo 2016



WP2: Develop an intuitive Google-like search portal

» Use the very fast distributed indexation system developed in
international projects: WheatlS, transplant

* Inject Semantic web capabilities in this system



Full text search of distributed databases

& o\ asticsearch.

'1//
{3‘ S ucenez

Apache

EnsembiPlants _» Solr

EMBL-EBI

HELMHOLTZ
‘ GEMEINSCHAFT I P K

GATERSLEBEN
PLANTS D

§

.South reen

EI{RGI bioinformatics platform
PHENOME 0)arca

eau Frangais (L
Phénomique végétale

The Genome Analysis Centre™

for Triticeae and Avena

fgmww

ZT o
Website under construction
PLANT

trans-national

[] conTACT
terpene
' Mo

| PRESENTATION
snow ¢ __TRAININGS |
m

PLATFORMS | CORE

SERVICES | EXPERTISE |
CURRENT SEAF
Found 866 resuits

FILTER BY DAT ‘ SUPPORT |

w' ( ': I M M Y T JE " WELCOME TO THE FRENCH INSTITUTE OF BIOINFORMATICS. REQUEST
oid o PlantsDB (202) The French Institute of Bioinformatics (referred to as IFB hereafter) is a national service infrastructure
s ze Vhe: ovement Cente ioinfc tics that ated folloy t i fi , “Natic Il Infrastructus Biol
International Maize and Wheat Improvement Center « Ensembl Plant: o Hloatt of the Investmonts for the Puwre® imiatver Toon o Tatena! res in Biology CALL FOR
o CREST (41) PROJETS
This project gathers together the bioinformatics platforms of the main French research organizations, L
OCEISLE n CNRS, INRA, INRIA, CEA and INSERM, as well as CIRAD, the Pasteur and Curie Institutes, and the S —
French universities. There are currently 30 platforms grouped into six regional centers that span the WORK GROUP
le of France. |
FILTER BY DA1 #D —_—
« SEQUENCE FEA PRl IFB's principal mission is to provide basic services and resources in bioinformatics for scientists ar
engineers working in the life sciences.
o transcript (202 #0
- Sequence feat] PR /7B s the French node of the European research infrastructure,ELIXIR.
o expressed sequ wn
 Sequence (27)
m
FILTER BY SPE e EW!
» Vitis vinifera (: 0 0 S - - JOB OFFERS
o Solanum lycop. Showing S:’:ﬁ‘-;:b P;?;iﬁs e
» Oryza sativa (5 RESSOURCES

L'IFB lance un appel a propositions visant & améiioror les services déja existants ou & proposer des services originaux
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Future directions

Phase II: having both wider and deeper coverage to promote
comparative analysis
* Include varied data types — gene expression data, protein-protein
interaction, Transcription factor- target gene

Developing methods to aid the process of hypotheses generation - e.g.
inference rules.

Query translation — natural language query translation.

Engage with biologists to mobilise ‘user-pull’:

« Develop real world use cases — studying the molecular mechanism
of panicle differentiation in rice
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