N

N

FLORILEGE: an integrative database using text mining
and ontologies
Estelle Chaix, Sandra Derozier, Louise Deleger, Hélene Falentin,
Jean-Baptiste Bohuon, Mouhamadou Ba, Robert R. Bossy, Delphine Sicard,

Valentin Loux, Claire Nédellec

» To cite this version:

Estelle Chaix, Sandra Derozier, Louise Deleger, Hélene Falentin, Jean-Baptiste Bohuon, et al.. FLO-
RILEGE: an integrative database using text mining and ontologies. JOBIM 2018, Jul 2018, Marseille,
France. , 2018, ABSTRACTS JOBIM 2018. hal-01827946

HAL Id: hal-01827946
https://hal.science/hal-01827946
Submitted on 27 Sep 2019

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-01827946
https://hal.archives-ouvertes.fr

FLORILEGE: an integrative database using
INIRA text mining and ontologies

SCIENCE & IMPACT Estelle Chaix!, Sandra Dérozier?, Louise Deléger!, Hélene Falentin?, Jean-Baptiste Bohuon'
Mouhamadou Ba®, Robert Bossy?, Delphine Sicard?, Valentin Loux*, Claire Nédellec*

1 MalAGE, INRA, Université Paris-Saclay, 78350, Jouy-en-Josas, France 2 STLO, INRA, Agrocampus Ouest, 35042, Rennes, France
3> SPO, INRA, Université Montpellier, 34000, Montpellier, France

Biological question : What microorganisms live in my food? What information? Critical information stored in

In recent years, developments in molecular technologies have led to an exponential growth of % Entities  (ems witn partcuiar inerest for microbiologists * public databases
experimental data and publications spread over multiple sources. Therefore, researchers need - Microbe | Habitat = Phenotype GenBank (NCBI)

applications, that provide an unified access to both data and related scientific articles. Y Relationships (inks bet fties) GOLD (JGI

INKS petween entities
The design of dedicated applications and services requires infrastructures and tools such that Microbe Lives in . " Habitat i o
application developers and data managers can easily access to and process textual data, link Bacbive (DSM2)

them with other data and make the results available to scientists. Exhibits CIRM database (INRA)

Florilege application dedicated to Food Microbiology is an example of application built on the top E_ * scientific publlcatlons

of the OpenMinTeD infrastructure.

— > o Abstract (e.g. PubMed)
o QOpen access full texts (e.g. PMC)
o Non-open access publications

This workflow is available on the
OpenMinTeD platform : Alvis
Habitat-Phenotype Relation Extractor

for Microbes
https://frama.link/FlorilegeWorkflow

Named Entity | = —— Relation
extraction
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Exhibits

The effect of high hydrostatic pressure on The effect of high hydrostatic pressure on  Listeria monocytogenes  — ———
the survival of the psychrotrophic the survival of the psyehrotrophic: ' Bacillus cereus —
organisms Listeria monocytogenes, organisms Listeria monocytogenes, _X oIS
Bacillus cereus, and Psetidomonas Bacillus cereus, and Pseudomonas Listeria monocytogenes  ————
fluorescens was investigated in *Bacillus cereus Lives in
ultrahigh-temperature milk. fluorescens was investigated in Lives in
ultrahigh-temperature milk.  Pseudomonas fluorescens -

> databases?

T T _
~ ~— Detection of relevant Extraction of links Lives in
GenBank BacDive b|0|0 ICaI entltles to TaxID Taxon Isolation source Lives in
> answgr the biological| | | |eececsmiEnsss | e onnesen between the
— — . extracted entities
Inra guestion 277 | COfujieASiSY ThF
CIRM

A key step for
heterogeneous data

Knowledge resources ----- integration

Taxonomies and ontologies ‘

Formal structured representations such  Detection and - - -

: : normalization of:

as ontologies provide a shared reference

representation (Kelso et al, 2010) for  (ass of entities | o Habitats with similar
Genetic proximity (phylogeny)

Phenotypes describing the impact of

heterogeneous information from various  represents: physico-chemical characteristics 2 factor on microbial behaviour
sources. Ontologies also overcome the Example; ° Lactobacillaceae T — T
limitations of keyword-based search ' - D . butter # phenotype wrt adhesion
engines: semantic search engines = Lactobacillus acetotolerans : b buktermily | & Enenonpe T Comm el e aour
' « Lactobacillus acidifarinae EJ cheese ~# phenotype wrt growth
extend Simp|e String-matching with query » Lactobacillus acidifarinae DSM 19394 = fermented cheese ¥ phenotype wrt metabolic activity
- . » Lactobacillus acidipiscis 1+ brined cheese #- phenotype wrt microbial-host interaction
facility on general terms that provide = Lactobacillus acidi lsg:: gg%%fggo @ fermented fresh cheese @ phenotype wrt morphology
answers independently of how they are -Iﬂactobacﬂms acnfdﬁoffhﬂu! s ¥ ripened cheese | - phenchpe et motity
_ i » Lactobacillus acidophilus 30SC & streched curd cheese u“:l motile
expressed in the searched text (Chaix et » Lactobacillus acidophilus ATCC 4796 | @ whiey chissse ~ . non motile o
al " 201 8) : :::g:gb:z;nﬂz :g;d: hilﬁ: gfll’{?(i.lii : 13 Afresh cheese ® taxis phenotype _ Lives in »_
» Lactobacillus acidophilus CIRM-BIA 442 i i L. chhena @ phenotype wrt ploidy
. Lactobac?]lus ac?do hilus CIRM-BIA 445 : 9 cottage cheese EI phenotype wrt stress NCBI taxon 610251 Ontobiojtope OBT:0000094
The OntOBiOtODG ontology is in a formal = Lactobacillus acidophilus CRBIP 24179 § I e cottage cheese - = phenotype wrt chemical composition Lactococcus fujiensis Chinese cabbage
» Lactobacillus acidophilus DSM 20079 §&_’ : seinioi UL b L acide recictant Lives in
A : = Lactobacillus acidophilus DSM 20242 | i} | EesuisuRResTeleEas L i == L. fujiensis P fermented soybean food samples
machine-readable representation that B e L LT v ac,go se{,s,twe
' ' ' ' » Lactobacillus acidophilus JV3179 - acido tolerant . _
enables indexing of information as well e i e LA e If:lanco 11 e NGBl taxon 61095 ‘Onlobiotope OBT 0000433
as conceptualization and reasoning. = Lactobacillus acidophilus NCFM I in d"’;“ | — Lactococcus fujiensis + 4 P
- 17 processed cheese _
V o \ Ontobiotope OBT: 0000372 Ont?blotop;a (Cj)BT:gOO1668
I I I . . acido resistant ermentea soybean
Ontobiotope ontology is available on NCBI taxon 1579 Ontobiotope OBT:0000194 synonym: acidoresistant acidresistant e hibite
Agroportal : Lactobacillus acidophilus _ fermented cheese is_a : phenotype wrt chemical  Listeria monocytogenes = —  psychrotrophic
http://agroportal.lirmm.fr/ontologies/ONTOBIOTOPE synonym: Thermobacterium o rormentod fal composition
p:/lagrop - . g intestinale, Bacillus acidophilus is_a: fermented fairy product is_a: stress resistant NCBI taxon 1639 Ontobiotope OBT: 0000328
.............................................. Listeria monocytogenes psychrotrophic

T L % Web application available at http://migale.jouy.inra.fr/Florilege/
VL : % A database with predicted relationships by text mining
% Aggregatlon of heterogeneous data o Taxon < Habitat (820,000 relations)

o Taxon < Phenotype (86,000 relations)

A direct link to external public data (DSMZ, GenBank, CIRM)
Hierarchical and synonym search

Query filtering on data source, QPS status...

— - - PostgreSQL
ELCSERLLELICLROTREY G Taxon exhibits Phenotype | Phenotype is exhibited by Taxon

Search relations by habitat ... TSV Download | Filter Selection

2268 relations for the habitat "cheese”

* % %

| SOURCE TEXT ¥ HABITAT RELATION TYPE TAXON SOURCE
9798141 cheese is inhabited by Escherichia OpenMinTeD .
21338778 cheese is inhabited by Bifidobacterium animalis OpenMinTeD D ata eXpo rt I n ta b U I ated fO rm at
9713765, 12358494, 23349056 cheese is inhabited by Penicillium nalgiovense OpenMinTeD
HM462426, HM462423, AB326301 cheese is inhabited by Lactobacillus plantarum GenBank P e rs p e ct i ve s
26082116 cheese is inhabited by Lactobacillus delbrueckii OpenMinTeD
25017295 cheese is inhabited by Lactobacillus helveticus OpenMinTeD
24407037 cheese is inhabited by Penicillium rubens OpenMinTeD U d O b 1 A I
23541205, 9276789, 11375183 Habitat: cheese 1abited by Taxon: Lactobacillus IMinTeD > p ate nto IOtO pe O n g ro po rta
12010558 Appears in the text as: Ohl cheese, Parmigiano Reggiano \abited by Appears in the text as: \MinTeD . . .
cheese, Cheddar cheese, Egyptian home - made cheese, Lactobacillus delbrueckii subsp. lactis, Lactobacillus Ad d g B S pl d & U pd g G B k d
8573524 different artisan Italian cheese, ordinary cheese, commercial 1abited by paraplantarum, Lactobacillus acidophilus NCFM, Lactobacillus IMinTeD > I n IO a m e ata atl n e n a n ata
10481407, 10618286. 19901253 Cheddar cheese, Italian Grana cheese, Spanish farmhouse 1abited by delbrueckii, Lactobacillus plantarum, Lactobacillus brevis, MinTeD . . .
: . cheese, sterile extract of Reggianito cheese, Feta cheese, Lactobacillus mucosae, Lactobacillus rhamnosus, Lactobacillus T d I F I I d b
7516360 Argentinean cheese, gassy Cheddar cheese, raw milk cheese, 1abited by sp. RKY2, Lactobacillus helveticus DPC4571, Lactobacillus casei MinTeD > aXO n O my a n O ntO Ogy n aVI g atl O n O n O rl eg e ata ase
control Cheddar cheese, reduced-fat Edam cheese, artisanal group, Lactobacillus paracasei. Lactobacillus parabuchneri, .
8434927, 18468028, 22154239 1abited by IMinTeD . .
Mexican cheese, Cabrales cheese, goat 's milk cheese, Lactobacillus plantarum WHE 92, Lactobacillus, Lactobacillus
25812091 Camembert cheese, Scamorza cheese, pasta filata cheese, 1abited by casei subsp. casei, Lactobacillus helveticus, Lactobacillus IMinTeD > I m p rove m e nt Of P h e n Otype d ete Ctl O n by a teXt m I n I n g p rO CeSS
21219740 Zlatar cheese, Brazilian regional ovine cheese, artisan goat 's bited paracasei subsp. paracasei BGSJ2-8, Lactobacillus MinTeD
cheese, Xynotyri cheese, Tenerife cheese, artisanal cheese, e by wasatchensis, Lactobacillus coryniformis, Lactobacillus ol
18331739, 11168636 premium - quality cheese, functional spread cheese, Bulgarian 1abited by harbinensis, Lactobacillus sakei, Lactobacillus helveticus DPC IMinTeD
home - made cheese, probiotic cheese, resultant cheese, year- 4571, Lactobacillus acidophilus, lactobacillus, Lactobacillus
16310560 old Cheddar cheese, Cheddar - style cheese, feta cheese, \abited by reuteri, Lactobacillus buchneri, Lactobacillus gasseri, \MinTeD Acknowled geme nts
10742208 homemade Azerbaijani cheese, cheese, 180-d - old Serra da 1abited by Lactobacillus fermentum, Lactobacillus pontis. Lactobacillus WMinTeD
26320771, 2 Estrela cheese. Muenster cheese, French raw-milk cheese, \abited by acidipiscis, Lactobacillus gasseri K7, Lactobacillus diolivorans, MinTeD
440405, » 25998659 Serrano cheese, traditional Italian cheese, raw-milk cheese, goat Lactobacillus salivarius, Lactobacillus sp.. Lactobacillus H H H :
21740724 cheese, Awshari cheese with special reference to Lactobacilli, \abited bv rhamnosus GG, Lactobacillus sakei subsp. sakei, Lactobacillus  \MinTeD Th |S WO rk WaS SU p pO I'ted by the O pen M I nTe D prOJeCt (EC/HZOZO' E I N F RA 65402 1 ) We WOU Id Ilke
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