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INTRODUCTION

Understanding natural microbial communities presents significant challenges due to the
complex interactions and metabolite exchanges between microorganisms. To gain deeper

Biology-informed inference from multi-omics data j,gjohts into these dynamics, we are focusing on:

7 Developing mathematical models based on metabolic networks.

&2 Inferring metabolic fluxes using biology-informed high-dimensional analysis

POPU|atl0n Couniméiﬁamta Metaholomics data Metatranscriptomic data Microbial Community methods to integrate multi-omics data.
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Scientific Question:

How can mathematical models help us better understand the functioning of micro-
bial communities ?

o Biology
ﬁfﬁ&—kgc{% / Inform Interpretation
Eﬁ-ﬁir% Inference . .
O Problem ~ Internal flux reconstruction based on some external reaction rates.

Metébolic network
2 Estimating the contribution of each microorganism to the community.
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g Constrained bv metatranscrintomics 1. NumPy and Pandas for data handling and structure.
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Matplotlib for visual representations. 3. The extension of MFA and the inclusion of metatranscriptomic data
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Regularized by ridge (R(v) = ||v||3) or
lasso (R(v) = ||v||1) penalty

COBRApy for constraint-based modeling (dFBA).

SANEN - RN

OSQP for quadratic programming problems.
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