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ABSTRACT

Title: Role of CyPD in the developing mouse heart

Neonatal heart failure is a persistent problem occurring with an incidence of 12,000—
35,000 children per year in the United States. Therefore, it is imperative that we study the
development of the heart and the possible role of the unclear mechanisms that occur during
activation of the electron transport chain (ETC). Complex V (ATP synthase) binds a chaperone
protein known as cyclophilin D (CyPD) that is known to regulate the mPTP, which has a role in
myocyte differentiation and mitochondrial maturation. Previous data shows that closing the
mPTP by inhibiting CyPD with cyclosporin A (CsA) and NIM811, increases maturation of
myocytes in vitro and significantly increased cardiac function in neonatal mouse hearts in vivo.*
The aim of this study is to determine the effect of CyPD -/- and the CyPD inhibitors cyclosporin
A (CsA) and NIM811 in mitochondrial biology, gene expression and bioenergetics over the
development of the heart. This project tested the hypothesis that CyPD Inhibition and CyPD -/-
inducing mPTP closure will increase mitochondrial function and promote cardiomyocyte
maturation during heart development. To explore this possibility, we observed WT and CyPD -/-
mice at different times in embryonic and postnatal development. Results show that during
cardiac development, the Electron Transport Chain proteins and activity increase over the
development of the heart. There are higher levels of MtCO1 and ATPSA protein at weaning and
adult hearts of CYPD -/- mice. Moreover, CyPD deletion decreases citrate synthase (CS) activity
throughout gestation increasing ETC efficiency. Also, mRNA levels show a dramatic increase in
ETC genes in the hearts of weanlings and adult mice. Interestingly, Ratios MYH6/MYH7 are
higher in CYPD -/- suggesting an increase in cardiomyocyte cytoskeletal maturity. In relation,
hypoxia increases cardiomyocyte proliferation by reducing mitochondrial activity while NIM
and CSA increase mitochondrial activity and promote differentiation. This data supports the idea
that CyPD -/- and the CyPD inhibition in the development of the heart and could be a potential
approach for therapeutic manipulation to increase the cardiac function on pre-term kids.
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