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ABSTRACT 

Mathematical models describing cell biological processes, such as cancer progression, are very 
complex, highly non-linear and involve many parameters, which need to be inferred from 
experimental data. These mathematical models include effects accounting for cell metabolism 
changes, not precisely described in bibliography. This is due to the difficulty of isolating effects 
in the experiments, making it difficult to define traditional parametric models. Consequently, 
these effects are usually modelled with simple benchmark activation functions without sound 
biological evidence. 

The recent development of experimental techniques, e.g. microfluidics, able to in vitro reproduce 
the 3D cell microenvironment, makes it easier to obtain experimental data and brings biology 
research closer to the data science paradigm, and in particular, to the new trend of Theory Guided-
Data Science [2], which aims to build models consistent with physical laws, bringing together the 
predictive power of data science and the interpretability of physically based models. 

In this work, we apply Physically-Guided Neural Networks with Internal Variables [2] to predict 
cell behaviour under different stimuli and exploit their explanatory capacity to unravel in a non-
parametric way cell metabolism changes. The presented method offers a new approach to 
biological processes. This enables to gain of information about the model, resulting in a better 
understanding of complex processes such as cancer cells behaviour, achieving good results and 
outperforming traditional Neural Networks. 
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