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Elucidation of catalytic mechanism of NADH-cytochrome b5 reductase by
time-resolved X-ray and neutron analyses
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NADH-cytochrome b5 reductase (b5R), a flavoprotein consisting of NADH- and
FAD- domains, catalyzes electron transfer from the two-electron carrier NADH to the one-electron
carrier cytochrome b5 (b5). We succeeded in structure determination of b5R and b5 at several states
during the catalytic cycle by high-resolution X-ray crystallography. In the b5R oxidized (0X) form,
valence electrons were clearly visualized and analyzed by multipolar refinement at 0.78
resolution. In the b5R reduced (RD) form, the relative configuration of the two domains was shifted
in comparison with the OX form, resulting in the creation of a new hydrogen bonding network around
FAD. Time-resolved analysis of b5R suggested that re-oxidation follows a two-step mechanism. We also
confirmed the slight structural change, which regulates the catalytic cycle, between the OX and the
RD form of b5 above 1.0 resolution. In addition, we collected the neutron diffraction data of the
0X form of b5R at 1.4 resolution.
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