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Exploration of protein functions that can be expressed solely using amino acids
estimated to exist in the primordial environment

Akanuma, Satoshi
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In this study, we conducted experiments to estimate the functions of
primitive proteins composed of amino acids synthesized in the prebiotic environment before the
origin of life. Specifically, we investigated a small number of amino acid species necessary for the

construction of proteins with RNA binding, ATP binding, or iron-sulfur cluster formation. The study
revealed that proteins reconstructed with 15 or fewer amino acid species possess RNA binding
ability. Additionally, we reconstructed proteins with ATP binding activity using 12 amino acid
species. Furthermore, based on molecular phylogenetic analysis of existing bacterial and archaeal
ferredoxins and the inferred ancestral amino acid sequence, we established a model for the emergence
of primitive ferredoxin through duplication of a peptide consisting of 29 residues primarily
composed of prebiotic amino acids.
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