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“How did first carbon fixation occur and was it
maintained?” is one of the key issues to understand
the origin of life, and our group has proposed the
electrochemical synthesis of the organic compounds
from CO, in deep sea floors with the aid of the pH
gradient (proton motive force: PMF) across the
chimney wall [1-4]. At hydrothermal vents, the
highly reductive (alkaline) hydrothermal fluid and
acidic sea water are separated by the electron-
conductive chimney wall composed of iron sulfide
minerals, resulting in the electrical current generation
through the wall and the current flow promoted the
electrochemical CO, reduction on the surface of iron
sulfide minerals.

To obtain the kinetic information of the organic
synthesis on the surface of metal sulfides, we
examined the electrochemical CO, reduction
properties of iron sulfides [3.4]. Based on the
obtained results, we proposed that 200 mV of PMF
(pH difference of ~4) is necessary to promote the
prebiotic organic synthesis. Furthermore, the pH-
homeostasis mechanism required for sustainable
organic sysnthesis was also proposed based on the
hydrogen storing property of iron sulfides.
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Figure 1: Proposed model for the deep sea electrical
current generation system [1,2] and required pH
difference [3,4].
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