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From omics to GEMs

Build context specific models

&

Improve flux prediction
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Machado and Herrgard, PLOS Computational Biology, 2014
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Gene-Protein-Reaction (GPR) rules

Jensen et al., BMC Systems Biology, 2011
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Lowly expressed
Highly expressed

Moderately expressed
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iMAT method

Shlomi, Cabili et al., Nature Biotechnology, 2008

MILP formulation

yi
+ : reaction is active

yi
- : reaction is not active

RL : lowly expressed reactions

RH : highly expressed reactions
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Expression deregulation distribution

Andrysik et al., Nature Communications, 2021
Swift, Alvarez et al., PNAS, 2020
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Pandey et al., PLOS Computational Biology, 2019

Stoichiometrix 
matrix for 

condition 1

Stoichiometrix 
matrix for 

condition 2

Flux ratio constraints

REMI method

Master S matrix



Pandey et al., PLOS Computational Biology, 2019

REMI method

MILP formulation
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REMI method

Fold change ratios

MILP formulation
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VA
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VA
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VA
cond2 >  2 VA

cond1 =>     2 VA
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Solution Space
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And many more methods…

Jalili et al., npj Systems Biology and Applications, 2023


