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“Walking pathways” and personalized medicine
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Massive changes of expression of hundreds of genes as well as changes in genomic and epigenomic landscapes observed 
in human diseases often represent just an “echo” of relatively few causative molecular processes in the cells taking place 

during the transformation into the disease state, e.g. in cancer, during malignant transformation. Non-reversible structural 
changes in gene regulatory networks may cause transformation of the cell homeostasis switching it from the normal state to 
the disease state. We call such structural network changes as “walking pathways”. Analysis of this phenomenon helps us to 
understand the mechanisms of molecular switches (e.g. between programs of cell death and programs of cell survival) and to 
identify perspective biomarkers and drug targets of cancer. Such structural changes often happen due to epigenetic “evolution” 
of genome regulatory regions during realization of development programs. The structural plasticity of regulatory networks 
leads to formation of personalized variants of regulatory pathways in individual tumors, which requires reverse engineering 
and de novo reconstruction of pathways in each individual case and explains pure performance of the modeling efforts which 
are done on the basis of a single unified cancer pathway.
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