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The role of aberrant mTOR activation in heart failure
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Significant roles of mTOR complex 1 (mTORC1) in heart failure have been
shown in animal models of heart failure. However, contribution of mTORC1 to pathogenesis of human
heart failure has not been characterized. By use of endomyocardial biopsy specimens, we found that
mTORC1 activity was higher in patients with heart failure than in controls. Furthermore, autophagy
in cardiomyocytes was impaired by activation of necroptotic signals via suppression of autolysosome
formation. Inhibition of mTORCL by rapamycin restored the autophagic flux iIn cardiomyocytes. The
effect of rampamycin was mediated by novel inhibitory phosphorylation of RIP1 and led to
cardiomyocyte protection from necroptosis. Taken together, the findings suggest that aberrant
mTORC1 activation is a therapeutic target in heart failure.
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10 DMEM H9c2 Vehicle

TNF-a TNF 50ng/ml  pan-caspase Z-Val-Ala-DL-Asp-fluoromethylketone
ZVAD 20mM TNF  zVAD TNF/zVAD
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1) Vehicle TNF zVAD TNF/zVAD 8 LC3 p62
H+
-ATPase bafilomycin A1 100 nM
2) tandem RFP-GFP-LC3 24 Vehicle TNF zVAD
TNF/zVAD mTORC1 rapamycin 10 nM
TNF/zVAD + rapamycin 1 4 8 LC3
[ 3] mTORC1
mTORC1 rapamycin RIP1
[ 1]
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