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Mechanism of Chiral-Selective Aminoacylation of a Primordial RNA Minihelix
Studied by Quantum Chemical Calculations
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Modern organisms use a set of 20 L-amino acids to synthesize proteins even
though their enantiomer D-amino acids also exist on Earth. The origin of amino acid homochirality is
one of the great mysteries of evolution of life. L-amino acid selective aminoacylation reaction on

RNA is a key to solve this mystery. However, mechanisms of L-amino acids selectiveity had not been
clear. In this study, we have revealed the mechanism, including structure of the transition state,
using a simulation method that combines quantum mechanical calculations based on Schrodinger-®s
equation and molecular dynamics calculations based on Newton®s classical mechanics.
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