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Novel and innovative mechanism of ATP biosynthesis based on the plasmolysis as a
proton-driven force in alkalophilic bacteria

Murata, Kousaku
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It has been postulated that alkalophilic bacteria synthesize ATP by the
action of membrane-bound FOF1-ATPase, thereby utilizing proton (H+) chemical gradient formed across
the cytoplasmic membrane as an energ% source. However, in alkaline growth conditions, it seems
difficult to accumulate H+ outside the membrane, since H+ is readily converted to H20 through the
reaction with OH- present in external milieu at extremely high concentration. We found that the
cells of Aeromonas sp. strain L, a Gram negative rod, repeat plasmolysis in accordance with cell
growth (i.e. cell division) and postulated the possibility that the physicochemical structures
induced during a contraction and expansion of cytoplasmic membrane will prepare place for H+
accumulation and form chemical gradient of H+ across the cell membrane. This physicochemical
mechanism for the ATP synthesis will be expected to exclude the unclear hitherto explanation as to
the ATP synthesis in alkalophilic bacteria.
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