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Bx comprehensively simplifying the amino acid composition of a reconstructed
ancestral nucleoside diphosphate kinase, we found that 13 amino acid types are enough to
reconstitute a catalytically active protein. In addition, we showed that 10 amino acid types can
produce a sequence that folds into a stable tertiary structure. Moreover, not all but many of the 10
amino acid types required for the formation of the stable structure are consistent with the
prebiotic amino acids that may have been relatively abundant in primitive Earth.

Phylogenetic analyses and ancestral reconstruction of aminoacyl-tRNA synthetases (ARSs) belonging
to class la showed that the ancestral form of 1leRS, that of ValRS, and the common ancestor of IleRS

?nd V?:RSAggtalyzed respective amino acid-dependent reactions. We also analyzed the evolution of
class lla S.
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