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Role of Serca2 in the embryonic heart
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The SR Ca2+-ATPase, SERCA2 plays a major role in transporting Ca2+ from the cytosol into the SR during the relaxation state of the excitation-contraction cycle in the heart. Several genetically modified mice have been used to study Serca2 functions in vivo, however homozygous Serca2null die in utero, thus precluding further analysis of Serca2 function. 

To study the Serca2 function specifically in the heart, we have created the Serca2flox mouse, a genetically modified mouse carrying loxP sites in the Serca2 gene locus Serca2flox such that all Serca2 isoforms would be deleted upon excision mediated by Cre recombinase. Serca2flox mice were mated with (MHC-Cre mice in order to generate animals with a heart-specific inactivation of the Serca2 gene from embryonic day 8.

Initial breeding results showed a skewed distribution of inheritance of the Serca2flox allele and the (MHC-Cre transgene. We found that homozygous knockout Serca2flox/flox Tg((MHC-Cre) embryos died before embryonic day 11.5. This phenotype was unexpected since studies have shown that the Ca2+ transients in the embryonic cardiomyocyte are generate mainly by the L-Ca2+ channel and Na+/ Ca2+-exchanger (NCX1). Furthermore, that the SR is not fully developed until late in embryonic life.

We are currently investigating the underlying mechanisms for the unexpected early death of cardiac Serca2 knockout embryos.

