2013 2014

Examination of the codon-acquisition hypothesis in the early evolution of life
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Present-day proteins consist of mainly 20 amino acids, while ancient proteins are
considered to consist of fewer amino acids. In this study, | attempted to examine this hypothesis through
developing an RNA replication enzyme that consists of fewer than 20 amino acids by using an evolvable RNA
replication system that we have established. We succeeded to reduce the number of methionine codons in
the RNA replicase from 8 to 2, but further reduction abolish the repllication activity. This result
demonstrates that the development of an RNA replicase consists of 19 amino acids requires evolution under
more different conditions, such as the completely methionine-depleted condition.
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