How to properly design bacterial communities?

Animal health

Offer alternatives to antibiotic treatments (probiotics)

Food spoilage

Reduce health risks and food losses and waste

Health & wellbeing

Develop functional and designer food against modern lifestyle diseases

Food quality & safety

Develop safe, healthy, sustainable and hedonic fermented foods

What is for us phenotyping? 

Design of bacterial communities

Pre selection tools

Various environments

Bacterial communities

Selected strains 1-collect data from literature using FLORILEGE database 

Phenotype

  = expression of the bacteria genotype  morphology or form and structure  biochemical and physiological properties  metabolites produced  To test observable characteristics = phenotypes of a bacteria in an environment • Use of media that mimics at best the in situ environments : composition, structure and abiotic conditions • Assess some risk criteria: biogenic amines, antibiotic resistance… method  Some genes are not accurately annotated: cell-wall proteinases …  Pathways are not complete  No direct Links between genome and phenotype:  Case of intracellular enzymes released after bacterial cell death  Presence of genes cannot predict the observed activity: regulation of gene expression and/or of enzyme production and strains for targeting functionalities within bacterial communities 11 In situ assessment through various environmental conditions  And different kinds of interactions within the communities and with the components of the environment Lactic acid bacteria-Propionibacteria (2) L. lactis / S. aureus (3) Iron privation of S. enteritidis by egg white (1) Adapted from Seth and Taga (2014) What next after the pre-selection of the strains? (1) Baron et al .2017. Front.Microbiol., 8, 829, (2) Thierry et al 2015. Dairy Sci. Technol. , 95(6), 895-918 (3) Cretenet et al. 2011 Environ. Microbiol. Reports, 3



  . (2008) reported that Propionibacterium freudenreichii is the main species used as a ripening starter in Swiss-style cheeses. Text mining for automatic extraction of microbial habitats, phenotypes and data gathering Collect data from FLORILEGE : A public database gathering microbial habitats and phenotypes of food interest Text-mining  Propionibacterium freudenreichii INHABITS hard-cheese USED Tools to select strains with the genes of interest to find strains with high anti-inflammatory potential Select strain with genes of interest (1) 19 Deutsch et al. 2017,Scientific Reports volume 7, Article number: 46409 P freudenreichi has anti inflammatory properties highly variable among strains  There was a multi-gene determinism according to the strains  2 surface protein SlpE et SlpB and hsdM3 genes associated with high anti-inflammatory properties  Mastering the anti-inflammatory potential of Propionibacterium freudenreichii  2 genes encoding cytoplasmic proteins associated with antagonist effects of 12 putative esterase-coding genes identified in P. freudenreichii genome Abeijon et at, 2014, Appl Env Microbiol Select strain with genes of interest (2) • Sequence of all esterases are highly conserved • All esterases were expressed regardless of the presence of milk fat But 1 secreted lipolytic esterase with a major role in cheese lipolysis Production of free fatty acid from milk fat by 24 Pf strains • Lipolytic activity markedly strain-dependent: Knowing the composition of the raw material as a way to select bacteria 22 Ferment sugars from various resources :-lactose from milk, -raffinose, stachyose, verbascose and sucrose from legume resources