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GENE REGULATION IN CARDIAC HYPERTROPHY
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Background: The advent of DNA chip technology allows for simultaneous  analysis of expression of thousands of genes. Using this technique we have analysed the changes in myocardial gene expression in three different models of cardiac hypertrophy.  Methods: Hypertrophy was induced in Wistar rats by pressure overload (aortic banding), volume overload (aortocaval shunt) and myocardial infarction (ligation of LAD). Sham operated animals served as controls. Each series had 2-4 different time points. Immediately before sacrifice echocardiography and left ventricle catheterisation was performed under isoflurane anesthesia followed by isolation and  freezing (liquid nitrogen) of left ventricles. RNA was isolated and hybridised to DNA chips (n=46) containing approximately 8,800 genes (U34A chip from Affymetrix) using standard Affymetrix protocols. Expression of selected genes were confirmed by RT-PCR, and examined further by western blotting and immunohistochemistry. Statistical analysis: Chip intensities were normalised using the invariant set normalization method. T-test with Bonferroni correction (p<0.000057) was used to identify differentially expressed genes.  Results: All animals had significant left ventricular hypertrophy compared to sham animals at all time points. 97 genes were significantly regulated in cardiac hypertrophy. Among these were genes known to be regulated in cardiac hypertrophy (ANP, alpha-skeletal actin etc) and several genes not formerly associated with hypertrophy. Clustering samples by all expressed genes distinguished the different models while congestive heart failure did not result in a distinct common cluster across the models.  Conclusions: Using DNA-chip technology we have identified several new interesting genes regulated in three different models of cardiac hypertrophy.
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