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Context MetageZmetabo (M2M) Suitability of metabolic modelling 1o MAGS

* Microbiota analyses through metagenomic sequencing lead A flexible software resource [1] for: - © 913 Metagenome Assembled Genomes (MAGs) of the cow rumen microbiota

Metagenomic data: Functional annotation e.g. Prokka, Eggnog-mapper

to huge resources of data in order to determine the . Metabolic network reconstruction e S ‘/") [2] were randomly degraded: removal of 2% of genes, 5% of genes in 80% or
organisation of microbial communities. . e . | 100% of MAGs, removal of 10% of genes in 70% of genomes.
Modelling of individual and collective @ oS recanstruction

Understanding the interactions within communities entails metabolic capabilities D e ® GSMNs characteristics are comparable to those of GSMNs obtained with
the identification of functions carried out by microbes as reference genomes.

well as the redundance of and complementarity between Id.enjuﬂcatlon of the cooperation potential SBML Lo MOM | bol o of ated GSMN .
these functions. within a community e 2 e analyses on metabolic potential of associate s, cooperation

potential, community reduction and key species show a stability of the
@ 5%] E’% i 1}‘% predictions to moderate degradations of genomes.

# MeneTools

Community reduction and identification
of key species with respect to a metabolic
objective

Genome-scale metabolic network (GSMN) reconstruction is
validated method to model and simulate organisms’
functions

m2m workflow

a. Number of metabolites in community scope b. Number of metabolites in cooperation potential
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Alternative symbionts  Essential symbiont degradations of MAGs in a set of 913 rumen MAGs from [2].

Application to 1,520 reference genomes of the gut microbiota Discussion

Modelling is qualitative, using the network expansion algorithm [4]: robustness to data
Imprecision despite a loss in quantitative predictions.

M2M pinpoints mutualistic metabolic interactions within large communities of
bacteria

Application to metagenomic samples: 1sample = 1 community. Illustrated on the
MetaHIT dataset [5] in [1].

M2M can help identifying cornerstone taxa in microbiomes.
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