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▪ Bacteria can sense chemical variations in their growth medium and adapt their metabolism accordingly[1].
▪ Bacterial metabolism can therefore be compared to an algorithm taking as inputs the media composition and yielding as outputs metabolic fluxes describing a metabolic

phenotype[2].
▪ Our lab has focused on the perspective of metabolism as an information processing unit and previously developed a hybrid modelling method, the AMN for Artificial

Metabolic Networks[3] (see QRcode), which is able to predict the maximal growth rate and other metabolic fluxes from a medium composition.

➢ At present, we would like to go one step further and assess the capacity of E. coli’s metabolism by solving regression problems of increasing complexity.

Context

Construction of a metabolic model of E. coli

Problem-solving
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Example : White wine quality dataset (score from 1 to 10) 

Trained AMN: fixed weights

1- Dimension reduction 
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2- Normalization

Translation :
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Results
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Normalization

▪ Experimental validation : An independent test set 
will be converted into growth media for bacteria 
after training the dense layer. The maximal growth 
rates will be experimentally verified.

▪ Kinetic modelling : The AMN is a hybrid model 
based on an artificial neural network (ANN) and 
flux-balance analysis (FBA), the latter being a 
stochiometric model. Using a kinetic model will 
increase the number of outputs and may enable to 
solve more complex problems

▪ Computing more metabolic fluxes : Same principle, 
by increasing the number of outputs, the model 
may be able to solve more complex problems.

▪ Performance on classification problems  
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▪ The AMN model obtains satisfactory performance on regression problem, but it is less effective than 
XGBoost, the state of the art

▪ Open questions for the next steps:
1. What is the role of the trainable dense layer ?
2. What is the influence of feature pairing ?

Perspectives
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