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Systems pharmacology for discovering novel genes related to hypertrophic
cardiomyopathy
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In this study, we performed comparative transcriptome analysis to identify
dysregulated genes common to five mouse hypertrophic cardiomyopathy (HCMg models of differing
etiology. Gene-by-gene comparison identified five genes dysregulated in all five HCM models.
Glutathione S-transferase kappa 1 (Gstkl) was significantly downregulated in the five models. It has
been known that GSTK1 is related to oxidative stress. The association between HCM and GSTK1,
however, has not been reported. To investigate the implications of GSTK1 downregulation for cardiac
function, we knocked out gstkl in zebrafish using CRISPR/Cas9 system. In vivo imaging of zebrafish
expressing a fluorescent protein in cardiomyocytes showed that gstkl deletion significantly
decreased the end diastolic volume and, to a lesser extent, end systolic volume. These results
suggest that downregulation of GSTK1 may be a common mechanism underlying HCM of various etiologies,
possibly through increasing oxidative stress.
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