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Abstract

Physical interaction between enzymes in the fatty acid oxidation (FAO) and the electron
transport chain (ETC) has been demonstrated in mammal. Evidently, this interaction enhanced
the function of the ETC. However, whether such physical interaction is required for the
formation and integrity of the mitochondrial supercomplexes remains unknown. To address this
question, the nematode C. elegans is subjected to RNAi knockdown for ten acyl-CoA
dehydrogenases which include the short-chain acyl-CoA dehydrogenases (acdh-2, acdh-4), the
medium-chain acyl-CoA dehydrogenases (acdh-7, acdh-8, acdh-10), and the very long-chain
acyl-CoA dehydrogenases (acdh-11 and acdh-12). The knockdown nematodes exhibit the
delayed post-embryonic development, decreased fecundity and significantly shortened lifespan.
Interestingly, we demonstrate that a deficiency of ACDH-12 affects the formation and function
of complex I. We suggest that in Caenorhabditis elegans, ACDH-12 is required for the assembly
of the respiratory complex 1. Nonetheless, the enzymatic activities of the ETC complexes of the
other knockdown worms appear unchanged but the formation of the respiratory supercomplexes
is not similar to that of wildtype. These results suggest that physical interaction of the ACADs

and the ETC is required for maintaining respiratory supercomplex formation and integrity.
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