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Quantitatve evaluation of amino acid polymerization on oxide minerals
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In this study, | have examined the synthetic and polymerization behaviors of
amino acids under various conditions. | determined a complete set of thermodynamic parameters for the 20
protein amino acids, three short peptides, and four non-protein amino acids. Calculations using the
dataset suggested that Hadean alkaline hydrothermal settings, where steep pH and temperature gradients
may have existed between cool, slightly acidic Hadean ocean water and hot, alkaline hydrothermal fluids
at the vent-ocean interface, is energetically the most suitable environment for the synthesis and
polymerization of protein-amino acids. As an experimental approach, I have examined the polymerization of
glycine on nine oxide minerals. Polymerization activation was inferred to have arisen from deprotonation
of the NH3+ group of adsorbed Gly to the nucleophilic NH2 group, and from withdrawal of electron density
from the carboxyl carbon to the surface metal ions.
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