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[Abstract] Alternative oxidase (AOX) catalyzes the reoxidation of reduced ubiquinone
produced by ATP production in protozoan parasite Trypanosoma, a cause of a lethal infection
called sleeping sickness. AOX in Trypanosoma (trypanosome alternative oxidase: TAO) is
considered an optimal drug target of sleeping sickness, and its crystal structure was revealed
in 2013. In this study, based on quantum mechanical/molecular mechanical (QM/MM)
calculations, we investigate on the oxygen-binding state of AOX, which is an unusual side-on
type. We changed distances between an iron atom and two oxygen atoms respectively, and
calculated potential energy surface extensively. We found four stable structures, and
determined that end-on type structure is the most stable structure. Calculated spin density also
revealed that the oxygen molecule is close to a free O, form (*0,) and weakly binds to the
iron atom.
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Fig. 2. Calculated potential surface. X mark and circled
numbers indicate the positions of crystal structure and

four stable structures, respectively.
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