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[ Abstract] P450nor is a heme enzyme that catalyzes the reduction of NO to N>O in the
denitrification. In the catalytic reaction, NO is reduced by two electrons directly transferred
from NADH. The resulting highly-activated species (intermediate-I) is the key intermediate to
understand NO reduction reaction of P450nor. However, its electronic and geometric structures
are not yet known. Here, we successfully characterized the coordination and protonation
structures of intermediate-I of P450nor by the combinational use of freeze-trap XFEL
crystallography at SACLA and time-resolved IR spectroscopy. The crystallography revealed
that NO in intermediate-I is bound to the heme in a highly bent form, with a Fe-N-O angle of
ca. 120°. On the other hand, the NO stretching IR signal of intermediate-I was observed at 1330
cm!, assignable to the single protonated state (Fe-NHO). On the basis of the N-O vibrational
data and the Fe-N-O coordination geometry, the QM/MM calculation is underway to further
elucidate the electronic structure and reactivity of intermediate-I.
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Fig. 2 X-ray structures of Fe>*-NO

and intermediate-I
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Fig. 3 Time-resolved IR spectra of
P450nor



