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Highly efficient photoinduced methane-to-methanol conversion using liposomes containing
methane monooxygenase and photosystem II ('Institute of Science Tokyo) OHidehiro Ito ',
Yuta Noto !, Toshiaki Kamachi'

Methanotrophs have a particulate methane monooxygenase (pMMO) which catalyzes the
direct methane to methanol. In our previous study, a photoinduced methane oxidation system
(PSII-pMMO membrane system) was constructed by reconstitution of purified photosystem II
(PSII) from thermophilic cyanobacteria into the membrane fraction containing pMMO. Light
irradiation on this PSII reconstituted membrane, electrons obtained from water oxidation by
PSII are transferred to pMMO via the quinone pool, and photoinduced methane oxidation was
achieved. However, to improve the system, membrane fraction from bacteria does not
appropriate because it contains various lipids and proteins etc, which may decrease the
efficiency of the photoinduced methane oxidation catalyzed by pMMO. In this study, we tried
to achieve a highly efficient photoinduced methane to methanol conversion using pMMO and
PSII reconstituted in liposome (PSII-pMMO liposome system). When 1,2-dioleoyl-sn-glycero-
3-phosphocholine (DOPC) liposome containing decylplastoquinone was used, efficiency of the
methanol production was higher than that of PSII-pMMO membrane system previously.
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Figure 1 Schematic representation of
photoinduced

conversion

methane-to-methanol
using  liposomes
methane monooxygenase and photosystem II.
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