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Figure S1. Simplified scheme of ML system function.  

Simplified scheme of ML system function. Properties of metabolites corresponding 

to a specified disease are presented as a set of descriptors related to their 2D and 3D struc-

tures. Currently more than 3000 descriptors are invented (for example number of N atoms, 

or charge). When a set of disease-related metabolites is analyzed with machine learning 

(ML) system it selects the common descriptors for the metabolites of the set and build 

based on them the ML model. To select the descriptors for the model ML system uses 

various classifiers (for example, well known Random Forest). The real scheme of selection 

and building of the MODEL are much more sophisticated, nevertheless the scheme gives 

the understanding that NOT THE NAMES OR CHEMICAL STRUCTURES OF metabo-

lites are used in ML system, but the summary of their common descriptors. That is why 

the resulting MODEL is UNIVERSAL. It can be allied to ANY set of metabolites not even 

containing a single metabolite from the training dataset. There can be completely new 

metabolites that were just discovered! 


