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In a living cell, protein synthesis is occurs in the ribosome based on the
genetic information recorded in DNA. In this study, quantum chemical calculation on the mechanism of
peptide bond formation in the ribosome was performed.

The calculation showed the three characteristics of the peptide bond formation in the ribosome. The
first one is that the reaction proceeds in a stepwise mechanism through the reaction intermediate. The
second one is that the reaction is facilitated by hydrogen transfer through hydrogen bonding with the
water molecule in the active site. The last one is that the transition states of the reaction is
stabilized by steric and electrostatic effects of the active site of the ribosome.
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