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Deep sea alkaline hydrothermal systems are among the most plausible
environments for the origin of life on Earth, and probably so in Universe. Steep pH, temperature,
and redox gaps between hydrothermal fluids and seawater generate huge and sustainable thermodynamic
disequilibrium at the vent-seawater interface, where CO2 fixation into organic molecules including
building blocks of life, and subsequent condensation/polymerization of monomers into functional
polymers may have occurred in the aid of catalytic and reductive minerals. Here, we examined this
possibility by thermodynamic calculation and laboratory simulations particularly focusing on the
amino acid synthesis and polymerization processes. Favorable environmental conditions for the

chemical evolution of life in hydrothermal systems were discussed based on the obtained experimental
and theoretical results.
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