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A nitrogenase is one of the enzymes in nitrogen-fixing bacteria. The P-cluster, which is found
in the nitrogenase is responsible for electron transfer. The P-cluster forms hydrogen bonds with
surrounding amino acids, and an effect of the hydrogen bonds on the electron transfer can be
understood by comparing frontier orbitals among several models that partially include the
hydrogen bonds. In this study, we investigate the effect of the surrounding hydrogen bonds on
the frontier orbital of the P-cluster using quantum chemical calculation. Models with the
hydrogen bonds and the naked P-cluster are constructed in the reduced (PY) and oxidized (P*")
states, respectively, as shown in Fig.1. Calculations with the naked P-cluster model indicated
that the HOMO in the reduced state and the LUMO in the oxidized state were widely
delocalized on the cluster. In the presentation, we will discuss how their distribution is affected
by hydrogen bonding with amino acids.
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