Yae
N
HealthFerm

Innovative pulse and cereal-based food fermentations for human health and sustainable diets
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Introduction
sequence identity (>99% ANI) suggests that microbial strains of the same species are very similar, variations across
coding and non-coding sequences, regulatory elements, and different substrate availability can generate distinct phenotypic
outcomes. This integrated multi-layer study focused on:

contextualizing genomic variants (SNVs) beyond omic annotations to assess functional impact
understanding the interplay between substrate availability and regulatory networks
assessing multi-factorial mechanisms (structural, environmental, regulatory, and stochastic) interactions that

technological phenotype in microbial strains
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Conclusion

The targeted selection of optimal microbial strains for food fermentations requires more than knowing the presence of a gene, a

genomic variant, or a single phenotype. Phenotypic outcomes depend on multiple interacting layers: genomic variation, including

SNVs, indels, and copy-number variation; the structural and functional context of these variants; regulatory mechanisms such as

carbon catabolite repression and riboswitches; environmental context and precursor availabili and, ultimately, stochastic
llular heterogeneity. By this approach, it is possible to understand not only which strain performs best, but why it performs

best under optimal matrix and environmental conditions, and whether that performance can be predicted and reproduced.
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