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Background: PTEN (Phosphatase and Tensin homolog) degrades Phosphatidylinositol 3-phosphate (PI3P) and therefore, deactivates the pro survival signaling by Akt. PTEN is down regulated in tumors and in conditions leading to cardiac hypertrophy, which enables activation of Akt. 
Purpose: To explore the role of PTEN in response to hypoxia and it’s upstream and downstream signaling mediators. 
Results: PTEN is a transcriptional target of ATF2 and is positively regulated via a p38/ATF2 signaling pathway. Hypoxia induces phosphorylation of ATF2 with subsequent up regulation of PTEN. The effect was reversed in a dominant negative mutant p38 and reproduced upon p38 activation, suggesting that p38 is upstream of ATF2 and PTEN. Inhibition of PTEN in mouse cardiomyocytes attenuated hypoxia-induced cell death and apoptosis. Infarct size of cardiomyocyte-specific PTEN knockout mice after exposure to 30 min ischemia and 16h reperfusion was smaller compared to controls. Left ventricular function assessed by echocardiography 28d after permanent coronary occlusion was better in the knockout mice than in control mice. In addition, ischemia increased cleavage of ROCK-1 and activation of caspase-3. PTEN inhibition attenuated ROCK-1 cleavage and caspase-3 activation. 
Conclusions: we have identified a unique aspect of the function of PTEN as an important switch between survival and death pathways in experimental models of ischemia.

