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Expression level of methanol-inducible peroxisomal proteins is affected by oxygen co
nditions and mitochondrial respiratory pathway function in the methylotrophic yeast

Nakagawa, Tomoyuki
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Oxygen is required by methylotrophic yeast for the AOD-catalyzed reactions within
peroxisomes for methanol metabolism in addition to its role as the terminal electron acceptor for the resp
iratory chain in the mitochondria. Therefore, the yeast cells must have a mechanism for controlling the m
ethanol metabolism, which responds to oxygen levels, in order to balance the oxygen needs between these tw
o organelles. In this study we showed that methanol-inducible peroxisomal proteins were induced only unde
r aerobic conditions, and those gene expression was repressed by inhibition of the mitochondrial respirato
ry chain. In the respiratory deficient mutant strains, their induction was at very low levels despite the

presence of oxygen. Taken together, these facts indicate that the yeast can sense oxygen conditions, and
that mitochondrial respiratory function may have a profound effect on induction of methanol-inducible gen
e expression of peroxisomal proteins.
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[Fuiimura et al. 2007. Peroxisomal
metabolism is regulated by an oxygen-
recognition system through organelle crosstalk
between the mitochondria and peroxisomes. Yeast.
24: 491-498.]
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