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Resurrection of ancestral aminoacyl tRNA synthetase and stepwise construction of
ancestral translation system

Yokobori, Shin-ichi

13,900,000
ARS( tRNA )
I1eCom 1leRS ValCom ValRS
IV-Anc 11eRS ValRS LeuRS 1leRS ValRS
Escherichia coli I1eCom ValCom 1V-Anc
I1eCom ValCom 1V-Anc
tRNA

In order to elucidate the evolution of the genetic code table based on the
characteristics of the ancestral ARS (aminoacyl-tRNA synthetase) of universal common last common
ancestor or earlier life, IleCom (common ancestor of I1eRS), ValCom (common ancestor of ValRS), and
IV-Anc (common ancestor of 1l1eRS and ValRS) were resurrected and their functions were analyzed. In
particular, when IleCom, ValCom, or IV-Anc was added to the reconstituted cell-free protein
synthesis system of Escherichia coli without LeuRS, IleRS, or ValRS to perform protein synthesis,
all of IleCom, ValCom, and IV-Anc were suggested to function during protein synthesis.
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