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Sets of limited amino acid species for reconstruction of protein sequences
before the last common ancestor
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In this study, ancestral protein sequences were inferred by informatics
methods for proteins that function on a set of amino acids before the last common ancestor of life,
and such proteins were also evaluated in biological experiments. It was shown that combining
classical ancestral sequence reconstruction methods and variational autoencoders that consider
residue-residue interactions can identify more active ancestral sequences. In addition, experiments
mimicking the evolution of a protein composed of 16 different amino acids were also performed,
showing the possibility of obtaining variants with new activity. This research introduces a new
informatics approach to understanding the origin of proteins and provides a basis for creating
proteins with industrial applications.
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