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Mitochondria play an important role in lipid homeostasis, with mitochondrial dysfunction
implicated in obesity and insulin resistance. The mitochondrial dysfunction induced by
nucleoside analogue reverse transcriptase inhibitors (NRTIs) used to treat HIV infection,
has been implicated in the development of lipoatrophy. How this mitochondrial
dysfunction affects lipid metabolism at a molecular level has not been prospectively
described in vivo. We examined early changes (2 weeks) in mitochondrial and nuclear
gene expression in adipose tissue from 20 HIV-negative volunteers exposed to 6 weeks
of dual-NRTI therapy. We observed inhibition of mitochondrial RNA (mtRNA)
transcription without significant mitochondrial DNA depletion. Decreases in mtRNA
coincided with simultaneous up-regulation of nuclear genes involved in the regulation of
mtRNA transcription (NRF1 and mtTFA) and fatty acid oxidation (PPARαand LPL),
while PPARγ, important for adipose differentiation and insulin responses, was down-
regulated. Many nuclear changes correlated with changes in PPARγ co-activator-1
(PGC1) expression, suggesting a central role for this transcriptional co-activator in
nuclear responses to mitochondrial dysfunction. Peripheral blood monocyte COX1
expression also decreased, suggesting that monocytes may be surrogates for drug-induced
mitochondrial dysfunction. These results characterize the central role of mitochondrial
function in adipose tissue metabolism in vivo, provide evidence to support the presence of
feedback mechanisms between mitochondria and the nucleus in humans, and offer an
explanation for NRTI-induced lipoatrophy.
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