The relationship between fermented food and health

• Increasing amount of data indicate that a diet enriched with fermented food have a beneficial effect on health thanks to a succession of linked effects.

• i.e. the DOMINO effect
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• A tiny fraction of the large natural diversity of food microbial strains and consortia are currently harnessed.

• Many technological challenges of plant-based products (anti-nutritional factors, low-solubility of plant proteins, off-flavours, food structure, consumer perception & acceptance).

• Difficulties to extrapolate the effect of long-diet. Can we provide improved protocols for benefit assements of new fermented food & microbial consortia ?
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From spontaneous fermentations to designed consortia To reconstruct microbial communities, we need microbial ressources. Do we have the good ones ?

Hypothesis: isolation practices filters the diversity of strains and species identified in food although these taxa may represent an important functional role, or participate in certain processes in a transient manner (dynamic succession of populations).

T°S uccession of populations

Metabolic interactions

Master internship: Sybille Tabuteau ( 2022 • A first exemple for connecting microbial ressoures; their genomic data and their associated omics (RNAseq/metabolomic).

• World Institute of Kimchi, Gwangju. South-Korea p. 24

The general idea of the DOMINO project for the curated open FMD and computational tools Implementing Health benefit in the design of consortia

• Human nutritional intervention are the 'golden rule' but long, tedious and expensive;

• It is very likely that long-term diet are necessary for establishing health benefit.

• Setting standard protocols for rapid estimation of health benefit using in-vitro/ex-vivo models ?
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Implementing Health benefit in the design of consortia

  diversity of microbial solutions (i.e. microbial consortia) 2. Strategies for design & experimental bottlenecks 3. A need for food 'omics' databases & ecological network modelling tools 4. A challenge for implementing health benefits in the design Microbes, fermented foods, health & sustainability… … a complex equation between societal and technological challenges p. 5

Fermented

  discipline to a new era using multi-disciplinary synthetic ecology approaches Build -Try -Learn p. 17 De Ryoy et al., 2014 https:/doi.org/10.1111/1462-2920metagenome-scale modelling M2M: microbiota-scale metabolic complementarity for the identification of key species Belfour et al., 2020 https://doi.org/10.7554/eLife.61968 p. 19 Implementing analyses to map ecological activity on a global scale o RNAseq data analysis tools More relevant at ecosystem level o More complete and complementary food metabolomic analysis = the cornerstone https://doi.org/10.1016/j.tibs.2017.01.004 https://doi.org/10.1093/nar/gky174 p. 20

  

  

  

  

  

  

  

  

  

an omics data resource from microorganisms associated with fermented foods

  MAGs can reveal biases in cultured food bacterial isolates and help identifying new species and strains.

	Strategy : Phylogenomic comparison between Metagenomic Assembled Genomes (MAGs) and isolates with Strategy : Phylogenomic comparison between Metagenomic Assembled Genomes (MAGs) and isolates with
	published genomes published genomes
	~80 food metagenomes -> ~80 MAGS ~80 food metagenomes -> ~80 MAGS
	p. 21 p. 22

): ISME symposium Lausanne August 2022. One target species : Latilactobacillus sakei (80 genomes available, high diversity of strains) One target species : Latilactobacillus sakei (80 genomes available, high diversity of strains) p. 23 2. Omics Food Microbiome databases ODFM, Whon et al., 2021 scientific data. https://doi.org/10.1038/s41597-021-00895-x

• Human nutritional intervention are the 'golden rule' but long, tedious and expensive;

• It is very likely that long-term diet are necessary for establishing health benefit.

• Setting standard protocols for rapid estimation of health benefit using in-vitro/ex-vivo models ? https://doi.org/10.1016/j.jcmgh.2017.12.010 https://doi.org/10.1097/MPG.0000000000001411 https://doi.org/doi:10.1038/nrd2031