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benzylpenicillin — A proposal for its new reaction mechanism including a
proton transfer in a salt bridge
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[Abstract]
The acylation reaction of benzylpenicillin and B-lactamase is a well-known reaction, and

many different studies related to the deactivations of antibiotics by bacterial enzymes have
been reported. Neither its definitive mechanism nor the effect for its protein environment has
not been proposed so far. We proposed a new mechanism as the most expected acylation
reaction with a proton transfer between Lys73 N atom and Glu166 O atom, and assessed some
effects of surrounding environments on an H atom of Lys73 involved in the reaction using
PCM and scan calculations (M06-2X/6-31G(d,p) level) with various permittivity values. We
also investigated a strong H-bond formed between Glu166 O atom and Lys73 N atom. The
potential energy curves obtained from the PCM and scan calculations showed that the H atom
of Lys73 NHs is transferred easily to the O atom of Glul66 in the environment with low
permittivity values for stabilizing the energy.
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TP INFEFTRBEINTE AT =X AR Lys73 & Glules @ pKafiEn & #)
HMEELE L TEZX YD 4 DOEE, (a)Lys73 & Glule6[Charge-separated state] .
(b)Lyn73(Jlii 7" = k> fk L7z Lys73) & Glul66[Deprotonated state], (c)Lyn73 & Glh166(~
7 k> Ak L 7= Glul66)[Neutral state]. (d)Lys73 & Glh166[Protonated state] %5 % L (Fig. 1).
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Fig. 1. Developed Four Structures for Initial Structure.
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Fig. 3. Modeled Structure.

Fig. 2. Optimized Structure.
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