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Impact of mitochondrial complex I activity on cancer cell proliferation:
importance of NAD+ levels
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Electron transport chain (ETC) activity plays a critical role in
bioenergetics and redox control as well as impacts cancer cell proliferation. In this study, we
identified an important role of NADH dehydrogenase activity of mitochondrial ETC complex I in the
regulation of cancer cell proliferation. The depletion of a core subunit of NADH dehydrogenase
significantly reduced intracellular NAD+ levels and induced cell cycle arrest at the Gl phase in
human mammary and hepatocellular carcinoma cells. Conversely, increasing NAD+ levels attenuated
p21Cipl upregulation. Further, histone acetylation within the p21Cipl promoter was elevated
concurrently with NAD+ reduction.

Sirtuin 6, a class 111 Histone Deacetylase among NAD+-consuming enzymes, senses reduced levels of
NAD+ and contributes to the transactivation of p21Cipl. Our study uncovered a novel mechanism in

canger cells where an imbalance in NAD+/NADH is linked with cell cycle arrest via p21Cipl
-induction.
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