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[bookmark: OLE_LINK1][bookmark: _GoBack]Mitochondrial dysfunction and energy metabolic disorders are key features of dysfunctional cardiomyocytes, contributing to the progression of cardiovascular diseases. As a negative regulator of Rab GTPases, TBC1D15 acts as an effector molecule or scaffold protein involved in membrane vesicle transport and the coordination of various signaling pathways.

Specifically, TBC1D15 exhibits GTPase-activating protein (GAP) activity on Rab7/Rab11 proteins, which are essential for critical physiological processes such as autophagosome formation and mitochondrial division, both of which regulate mitochondrial function and cellular energy metabolism. While TBC1D15 has been implicated in the pathogenesis of myocardial ischemia injury, its role in heart failure and cardiac energy metabolism remains underexplored. 

Our previous studies revealed that TBC1D15 expression is upregulated in the failing heart, and its deletion in genetically engineered mouse models of heart failure mitigates the disease phenotype, suggesting that TBC1D15 plays a regulatory role in energy metabolism within the failing heart. Through a combination of pathological and molecular biology techniques, we examined heart failure tissues from patients and found that TBC1D15 positively regulates cardiac energy metabolism, mitochondrial function, and cellular morphology in the context of heart failure. 

Additionally, we identified PGC1-related energy metabolism pathways as key downstream targets of TBC1D15 through protein microarray screening, providing further insights into the mechanisms by which TBC1D15 influences metabolic dysfunction in failing cardiomyocytes. These findings position TBC1D15 as a potential new molecular target for the prevention and treatment of heart failure and other related cardiometabolic diseases, highlighting its pivotal role in regulating mitochondrial dynamics and energy homeostasis in the heart.
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