
E-MUSE aims to develop innovative modelling methodologies to improve knowledge about

complex biological systems and to control and/or predict their evolution by combining artificial

intelligence and systems biology.

E-MUSE
Complex microbial Ecosystems MUltiScale
modElling: mechanistic and data driven 
approaches integration
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OUR ROLE

 genome-scale metabolic models

 dynamic modelling

 statistical and machine learning tools

 multi-omics data

 macro-scale properties fermented foods

& consumer preference

ESR on multi-scale modelling of the microbial population dynamics

ESR on On-line Control

METHODS

• Multi-omics data provided 
by partners

• Multi-scale metabolic 
models formulated and 
fitted to data. 

• Best model selected using 
goodness-of-fit and cross-
validation. 

• Computations run with 
AMIGO2 and FBA 
software.

METHODS

• Inducible genes and 
expression data provided 
by partners

• PIDE models formulated 
and fitted to data. 

• Control paradigm 
definition

• Control application
• Computations run with 

SELANSI & SYNDADm
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Control loop – tracking problem to 
follow optimal processing profile

Gene regulatory network (GRN), 
selection of inducible genes

Simulation
stochastic
GRN

Control
problem
solution

Paradigm of control for GRN


