
Hélène Falentin

BAGECO- Lisbonne
27 mai 2019

Bioinformatics tools as a way
 to select microbial strains

 for fermented food products



1- Context on fermented food products
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Making fermented food products

Raw material from animal or plant origin

O
2

Microbial growth during fermentation

Complex 
microbial 
community
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Role of the food microbial ecosystems during 
fermentation

 

 
● Prevent spoilage
● Improve

✔ organoleptic quality
 (flavour and texture)

✔ nutritional quality
 (vitamins …)

Bacteria
Yeast

Moulds

transform
raw material

 Metabolites
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Biological Ressource Center dedicated
 to species of food interest

● Strains from various habitats (food, environment)

● Taxonomic assignation at the species level

● Many strains per species

4000 strains of 
food interest in 

CIRM-BIA Rennes 
collection
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Development of fermented foods adapted
to sustainable production 

How to choose advisedly 
the species and strains

to be inoculated ?

FERMENTATION

Using raw materials
with huge diverse 

compositions
(milk, legumes and 

cereal juices)



2- Strategy and bioinformatic tools
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In vitro
 biochemical 

approach

Bacterial growth
 Metabolite

 quantification

Used strategies to choose species/strains for fermentation

4000 strains

Strain 
selection
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In vitro
 biochemical 

approach

Bacterial growth
 Metabolite

 quantification

 in silico approach

   Mining public genome 
annotation databases

Search for enzyme 
sequences

Bibliographic approach 
using text-mining

Occurence of bacterial 
species in fermented food

 Building of the
 Florilège DB

using text-mining algorithms

Used strategies to choose species/strains for fermentation

Pre-screening step

4000 strains

Less than 200 strains

Strain 
selection

Screening
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AlvisIR reads Pubmed articles and extracts
Taxonomic, phenotypic and biotope data
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Florilege DB integrates automatically

Sampling, isolation biotopes
(named Habitat)
from Genbank, DSMZ, CIRM and litterature

Phenotypic data
from BacDive (DSMZ) 
and GOLD and litterature

Taxonomy 
from Genbank and litterature

Streptococcus thermophilus

            

Mesophilic

Lactobacillus plantarum

Lactococcus lactis

Cheese     
Sausages

Soy juice

Halophilic
Rod shape
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Florilege queries

http://migale.jouy.inra.fr/Florilege/

‘yoghurt from fermented soybean milk’

Tab ‘Habitat’



3- Comparison of the 2 different 
approaches (in silico and bibliographic) 
for the fermentation of legumes juices
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Fermenting legume juices : soy and lupin projects 

Specifications :
- no gas production = no ‘obligatory heterofermentative’ species
- mesophilic species = growth at 30 °C
- belonging to Lactobacillus (Firmicutes)
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Fermenting legume juices : soy and lupin projects 

Both soy and lupin juices contain :
● all amino acids
● sucrose 
● non digestible oligosaccharides : raffinose and stachyose

Specifications :
● no gas production = no ‘obligatory heterofermentative’ species
● mesophilic species = growth at 30 °C
● belonging to Lactobacillus (Firmicutes)
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Fermenting legume juices : soy and lupin projects 

Both juices soy and lupin contain :
● all amino acids
● sucrose 
● non digestible oligosaccharides : raffinose and stachyose

Specifications :
● no gas production = no ‘obligatory heterofermentative’ species
● mesophilic species = growth at 30 °C
● belonging to Lactobacillus (Firmicutes)

invertase𝜶 -galactosidase
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Pre-screening for lupin and soy juices fermentation 
among Lactobacillus genus

Soy juice
Bibliographic approach

 Lupin juice
in silico approach

Invertase genes

 

𝜶 -galactosidase genes

BLAST

Species associated with 
‘yoghurt from fermented 

soybean milk’
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Pre-screening for lupin and soy juices fermentation 
among Lactobacillus genus

Soy juice
Bibliographic approach

 Lupin juice
in silico approach

17 species from
 CIRM-BIA collection

represented by
130 strains

9 species from the
 CIRM-BIA collection 

represented by
67 strains 

Invertase genes

 

𝜶 -galactosidase genes

BLAST

Species associated with 
‘yoghurt from fermented 

soybean milk’
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Biochemical validation

Sucrose + 81 % 80 %

Raffinose + 41 % 39 %

Stachyose + 11 % 4.5 %

In vitro screening on different sugars in synthetic medium

● Targeted functionalities are reached

● Same proportion of positive strains with 
both approaches !

67 strains 130 strains 

in silico
 approach

Bibliographic
 approach
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● Bioinformatic tools are useful to pre-screen strains in silico and powerful 
since huge quantities of annotated genomes are available in public 
databases

● A biochemical screening of preselected species is still needed but 
focused on the most promising species

● Bioinformatic tools can facilitate the development of new sustainable 
fermented food.

Take home messages
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We would like to :

● Enrich Florilege database with new habitats and new phenotypes to 
expand its use to other ecosystems

● Associate different bacterial strains to develop fermented foods with 
multiple functionalities

Perspectives
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Microbiology
 INRA RENNES

STLO
Eric Guédon
Yves Le Loir
Anne Thierry

Stéphanie Deutsch
Valérie Gagnaire

Bioinformatics- Text mining
INRA Jouy en Josas

MAIAGE
Valentin Loux

Claire Nédellec
Estelle Chaix

Sandra Derozier
Robert Bossy

Louise Deléger

Thank you for your attention !
CIRM-BIA  collection

INRA RENNES 
Sophie Roussel

Florence-Valence
Marie-Noelle Madec
Anne-Sophie Bage

Victoria Chuat

Microbio team from STLO

helene.falentin@inra.fr
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