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Plant biology: open data interoperability
In the big data era
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A bioinformatic unit for crops and pathogens

| e GxE
PHENOLYPES * QTL maps
e GWAS, GS

e Genetic maps

e Genetic markers
e Genetic resources
e Annotation

e Transcriptome

e SNP / Structural variant
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URGI Is a node of the french network of bio-
Informatics facilities (IFB-ReNaBi)




Challenges
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Necessity to connect data stored into different
Information systems

« Because the volumes are becoming too big for one
Information system (Ex: NGS)

* Because it is Impossible to store all data in a single data
model (Ex: phenotyping)

« Because data relevant for a scientific question may be
stored in different databases dedicated to other purposes
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Necessity to organize and query heterogeneous
data collected in different laboratories/context

Different data structures <-> different initial question
Potentially different experimental protocoles

Climate, environment £Lhysical measurements, sensors...
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Development of guidelines,

ontologies and standards by the
—) community of data
producers/researchers

Metabolites, proteins,
genomicdata...
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Conseguences on information systems

Single
database

Information

. . system
Towards distributed systems i

Distributed
information
system

= I N?A EPSO-FEBS 2014, le 27/06/14

SCIENCE & IMPACT



Work In progress




Towards distributed information systems

Wheat Initiative . WheatlS: the information system of the International Wheat
— Initiative (coord. H. Lucas): (chair: H. Quesneville)

databases of the transnational TransPLANT infrastructure

Google-like query tool allowing to retrieve information in the
O CANT
(coord P. Kersey, EBI)

pHEN() ME Information system for French Plant Phenotyping Network

aaaaaaaaaaaaaaaa

eeeeeeeeeeeeeeeeeeee &F PPN (Phenome, coord F. Tardieu)

Building a portal for the french crop germplasm collections
(O arcad (ARCAD-FEDER, J-L Pham coord)
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WheatIS architecture

WheatlS core

File Integrated
reposﬂory DB

Distributed Storage

DB |=

\WheatlS node /

fé 2

\WheatlS node /
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DB

\WheatlS node /




Definition of standards

Survey of existing standards: (1) data, (2) ontologies, (3) meta-data

“Cookbook”: how to produce easily shareable, reusable and
interoperable “wheat data”

Identification of end-users categories and WheatlS nodes

Challenge : adoption of the recommendations by the community

=" SCIENCE & IMPACT

simple ontologies

good balance between genericity and necessary specifity
alignment with other international initiatives

tools to help users
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Ontologies / Thesaurus
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Full text queries of distributed databases

User web
Interface

Seatchscross ot gunaics restrces

5
“G EMBL-EBI
‘

Apache

Solr
N Y-, -

*;.'elastitsearch.

tl’an H . i trans-National Infrastructure for Plant Genomic Science

Current search Search across plant genomics resources
Search found 971 items

Eater Sorrme Sbics =

rusisco

Search results

Filter by database: Results from PlamtsDB
1. Sb01g000380.1

semilar to RuBisCO large subunit-binding protein subunt alpha. chioroplast precursor -
ID=5b01g000380,Description="simiar 1o RuBisCO large subunit-binding proten subunit
chioroplast precursor”

W—

A giisnsLEEEN

2 Sb09g014430.1

similar to RuBisCO karge subunit-binding protein subunit aipha, chicroplast precursor
ID=5b09g014430 Description="simiar 1o RuBisCO large subunit-binding protemn Subunit
chioroplast precursor™

fﬁ‘ HELMHOLTZ

‘namgliscm\r'r w heat I n Iti a tlv‘f@#
PLANTS DB —— !

More results in PlarmtsD8

Results rom Ensembl Plants:
1. Bra025431

Bra025431 AT5G38410 (E=6e-092) | ibulose bisphosphate carboxylase small chan 38
small subunt 3B (RBCS-38) (ATS3B)

2 Bra028174
Bra028174 ATSG38430 (E=7e-093) | nbulose bisphosphate carboxylase small chan 18 |

small subunt 1B (RBCS-18) (ATS18)

More results in Ensembl Plants
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Perspectives
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Develop a web semantic interoperability between
the plant databases of the French Elixir node

RDF triple store Semantic web services
modeling of the

databases schemes
integrated with
existing ontologies

Ontology based annotation
of database schemes
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Summary

Challenge: the query of high volumes of heterogeneous
and distributed data

— Federation of information systems
s At the national and european level
ssthrough noSQL technologies (SolR, ElasticSearch...)
*Web semantic layer
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WheatlS timeline

Definition of
standards

* Define standards,
nomenclature, formats.

* Meta-data exchange

Wheatl|S

— -—

A web platform to
exchange data

Search of data

» DBs federation
» Google-like search

WheatlS

n -_—

A portal to access a
network of DBs
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Step 1: Network building .
Step 2: Integrated portal

Step 3: Integrated DB

Integration of data
* In one place

* Focused on relevant data

sets

» Consolidated and
consistent

— Wheatl|S

A integrated DB




