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i i We attempted to identify the molecular responses contributing to anti-HER2
therapeutic antibody trastuzumab (TRZ)-induced cardiac dysfunction by constructing a mathematical

model that can reproduce HER2 signaling in HER2-positive breast cancer cells and cardiomyocytes.
First, we evaluated the effects of TRZ and the HER2-activating ligand NRG1 on phosphorylation

signaling downstream of HER2, cell viability, and cardiomyocyte beating in breast cancer cells and
cardiomyocytes.

We then constructed a mathematical model based on experimental data on HER2 signaling and mRNA
expression levels in cardiomyocytes. Optimization of the mathematical model for cardiomyocytes
resulted in reaction parameters that were different from the model derived from breast cancer cells.
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