Microbial biodiversity information for researchers and agrofood sector

Goal : a structured catalog of information on the way microorganisms interact with
their environment for several domains (health, agriculture, environment)

Key achievements

* Ontology-based extraction and normalization of structured information on
microorganism habitat and phenotypes

* From a large collection of PubMed papers. Processing PubMed collection

* High quality extraction of taxa and habitats Documents 2 3 millions
named entities, relations among them and Habitats 19,5 e
assignment to very large taxonomy (NCBI) and Taxa 8 4 millions
ontology (OntoBiotope) measured on BioNLP-ST s 5 millions
benchmark. -

Phenotypes 1 millions

* Information available through three on-line | gxpresses rel. 7.2 millions

public services at the MalAGE IFB bioinformatics
infrastructure (French Bioinformatics Institute).




On-line TDM services for microbial diversity study

Semantic relational search through Florilege: data integration on

all Pubmed references positive flora in food

processing, preservation, nutrient
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http://genome.jouy.inra.fr/Florilege/




Linking Wheat data with literature

for researchers and breeders

@: Improve wheat breeding by collecting information on plant species, genes anm
traits of agronomic interest and link it to experimental data

Key achievements

Processing PubMed collection

* Public semantic search engine on Wheat

. . . D t 3881
phenotype information in PubMed Wheat octments

scientific literature. CiElE Lo 2o
. . . ) Taxa 14 853

* Integration with phenotype data as a service in
. . ] Phenotypes 8792

the international Wheat Information System
Markers 1941

search tool (Wheat Initiative), URGI IFB

infrastructures.
\Based on the integration of two ontologies (WTO for general traits / WIPO observatioy




Wheat Data Search in WheatlS

WheatlS

Filters pathogen resistant | 4 < 1-20 of 139 » d |20 results perpage v | = =z
ID Source Taxon Description
Database I::ﬁSmB?:;?VUg;‘iJ;"cum InterPro Family, Gramene, IPR002812, DHQ_synth, 3-dehydroquinate
OPENMINTED (138) IPRO02812 Gramene distach on A); P ilons synthase, 3-Dehydroquinate synthase () is an enzyme in the common
GRAMENE (1) e tauschiiy Hor de%m?/ul are pathway of aromatic amino acid biosynthesis that catalyses the
! g conversion of 3-deoxy-D-[...]
Type subsp. vulgare
BIBLIOGRAPHY (138) . - - Bibliography, OpenMinTeD, 10.1007/s00122-015-2514-0, Identification of LY,
07/s = - 4- / + i . = £ g W
INTERPRO FAMILY (1) 10.1007/500122-015-2514-0 OpenMinTeD fLriteun a stem rust resistance locus effective against Ug99 onwheat chromos]...]
Species Bibliography, OpenMinTeD, 10.1016/j.fgh.2015.03.018, A gene locus for
TRITICUM (138) 10.1016/i.fab.2015.03.018 OpenMinTeD Triticum targeted ectopic gene integration in Zymoseptoria tritici Understanding the \ '
AEGILOPS TAUSCHII (1) E:el]lular organization and biology of fungal pathogens requires accurate )
BRACHYPODIUM DISTACHYON 10.1094/PHYTO-08-14-0224 Bibliography, OpenMinTeD, 10.1094/PHYTO-08-14-0224-R, Resistance to '
1) ——— Aller GoL OpenMinTeD Triticum «th b=tz ek A LTy
HORDEUM VULGARE SUBSP. R Puccinia graminis f. sp avenae in Barley Is Associated with the Rpg5 L[...]
VULGARE (1) Bibliography, OpenMinTeD, 10.1007/s00122-015-2460-x, Fine mapping
TRITICUM AESTIVUM (1) 10.1007/s00122-015-2460-x OpenMinTeD Triticum ?:gsiggg?ct]erization of Sr21, a temperature-sensitive diploid wheat . ‘
TRITICUM URARTU (1)
Bibliography, OpenMinTeD, 10.1007/s13313-014-0339-y, Races of
- = ccinia triticina detected on wheat in Zimbabwe, Zambia and Malawi and \
Publication e ne : !
ional gel...] ‘
bliography, OpenMinTeD, 10.1007/s00122-014-2442-4, |dentification ’
PUBLICATION DETAILS d mapping of Sr46 from Aegilops tauschii accession Clae 25 conferring
. The transcription factor BeLTF1 regulates virulence and light responses in the necrotrophic plant pathogen =)
Botrytis cineres bliography, OpenMinTeD, 10.1007/s10658-014-0556-9, Identification of
Authors Schumacher J, Simon A, Cohrs KC, Viaud M, Tudzynski P w sources of adult plant resistance to Puccinia hordei in international
Journal PL0oS Genetics ]
Volume 10
Subvolume 1 *pathogen resistance” Lr34| Search
Pages 1004040 SR
Year 2014
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CROSS REFERENCES Synonyms
Cross references : 1 Effects and interactions of genes [Lr34), Lr68 and Sr2 on [wheat leaf rust adult plant resistance| in Uruguay Sub-concepts
Db name Reference name Reference value
2015 Euphytica @
PubMed PMID 24415947 Synonyms
Abstract Achieving [durable r to leaf rust] (LR), caused by Puccinia triticina, in wheat has been one of the main
ASSOCIATED PROJECTS objectives of breeding programs. Durability of LR resistance is considered to be associated with adult plant resistance (APR)
Projects number: 1 genes that are quantitatively inherited and whose expression is largely influenced by environment. Our objective was to
Project name study the effects and interactions of APR genes , Lr68 and Sr2 on LR response in Uruguay using two BC1F6 populations
('LE2304*2/Parula’ and "'ORL99192*2/Parula’). The experimental material was screened for LR in three artificially inoculated
BclTF1 '

http://bibliome.jouy.inra.fr/demo/wheat/alvisir/webapi/search

https://urgi.versailles.inra.fr/beta/wheatis-gwt/#result/term=mildew%20openminted




Information extraction of mechanisms involved in plant development

for researchers and breeders

@I Improving crop plant development by a better understanding of tfm

biological mechanisms
Key achievement Processing PubMed collection
. o _ Documents 2 046

* Extraction of several entities and relations
] ) i ) Gene 9490
involved in gene regulation mechanisms

Gene family 2

* On-line relational semantic search engine on Protein 34 961
plant developement on PubMed references Protein family 916

* Integration with genetic data of Arabidopsis RNA 56

plant model in the FlagDB++ information Interaction 2 551
system (Institute for Plant Science, IPS2). /




Plant functional analysis at FlagDB++

Activités

mar. 15:34
FLAGdb++ on Arabidopsis thaliana ATHO1

B net-sourceforge-jnip-runtime-Boot ~

File View Tools Gene Classification Help

Feature Manager‘ ‘Blast‘ Search pattern| Select region | Change Species| Clean‘ Quit
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; o mm— m—— ' e See the hits/ID outside genes Compare gene structures and promoters
< ;V‘w« - ssperiim r":; rr‘ﬁm el .
CE.;@ —E— e R @yﬁ* Query Relation Target Subcell. loc. Function Occurrence(s)/Nb article(s) | Inferred by
e G| 1 | - AT2G45640 | INTERACTS WITH | AT1G50640 [AeIaaleIaleiE ethylene responsive element binding factor 3 2/1 text mining
AT2G45640 | INTERACTS WITH | AT2G22540 nucleus K-box region and MADS-box transcription factor family protein 1/1 text mining
AT2G45640 | INTERACTS WITH | AT3G15210 | No targeting ethylene responsive element binding factor 4 1/1 text mining
@,\» AT2G45640 BINDS_TO AT3G57390 nucleus AGAMOUS-like 18 171 text mining
fowet | | AT2G45640 | INTERACTS WITH | AT4G24540 nucleus AGAMOUS-like 24 1/1 text mining
AT2G45640 | INTERACTS_WITH | ATSG63110 | No targeting histone deacetylase 6 171 text mining
AT2G45640 | INTERACTS WITH | ATSG13790 nucleus AGAMOUS-like 15 none prediction
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Semantic relational search

ABSTRACT
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'WEB LINKS TO...
GENBANK, PDB, PFAM, MIPS, TAIR, ARAMEMNON, SWISSPROT, GENEVESTIGATOR, RAP-DB,
eFP-BROWSER, CATdb, GENEFARM, KOG, ARABIDOPSIS-TF, JGI, INTERPRO, GENOSCOPE, ATOMEdb...

http://tools.ips2.u-psud.fr/projects/FLAGdb++/HTML/NewCPG/index.shtml http://bibliome.jouy.inra.fr/demo/seedev/alvisir/webapi/search



