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Research Project Description:  

We discovered that in utero alteration in adenosine action (caffeine exposure) leads to adverse 
effects in embryonic and adult murine hearts. We observe that in utero caffeine exposure leads to 
abnormal cardiac function and morphology in adults, including impaired response to β-adrenergic 
stimulation. Importantly, we find that inhibition of adenosine action during cardiac development leads to a 
phenotype in adulthood similar to dilated cardiomyopathy (DCM) and is associated with altered DNA 
methylation patterns. 

Using siRNAs to knockdown expression of each of the DNA methyltransferases (DNMTs) in 
embryonic cardiomyocytes, we identified DNMT3a as a unique regulator of cardiomyocyte contractility, 
cellular morphology, and gene expression. Based on these data, we hypothesize that in utero 
alteration in DNMT activity and/or expression leads to altered DNA methylation and gene 
expression patterns in adult hearts. In addition, we postulate that these changes in gene 
expression lead to an increased risk of developing heart failure in adulthood. We also postulate 
that altered adenosine action can trigger this cascade of events.  

Some of the potential roles of medical students in this project would include 1) isolation, culturing 
and treating embryonic cardiomyocytes with siRNA to knockdown DNMT expression followed by analysis 
of contractility, gene expression and DNA methylation patterns. 2) Analysis of adult and juvenile 
transgenic mice that have had DNMT3a knockouted out globally or only from cardiomyocytes.  This 
analysis would include echocardiography, electrocardiography, and blood pressure analysis.   
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