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Predicting heterogeneity in EGF signaling by machine learning
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Cellular heterogeneity, which means different response to same external
stimuli in individual cells, is involved in malignant transformation and drug resistance, however,
the detailed mechanism has been poorly understood. In this study, we developed a method integrating
mathematical modeling with machine learning to elucidate the mechanism that generates cellular
heterogeneity in nuclear translocation of ERK observed in epidermal growth factor (EGF) signaling
pathway. Our mathematical analysis of EGF signaling pathway model and prediction of ERK response by
support vector machine demonstrated that nuclear translocation of ERK after EGF stimulation at a
single cell level could be predicted from expression levels of EGF receptor and Ras protein in
individual cells. These results suggest that EGF receptor and Ras would determine the nuclear ERK
translocation response under EGF treatment.
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