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High-resolution Neutron Structural Analysis of Two States of a Bilin Reductase PcyA
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PcyA catalyzes two of the steps of two-proton-coupled two-electron reduction of
biliverdin (BV , to phycocyanobilin. Revealing the protonation states in the active site of PcyA and the
substrate BV is important for understandin% this unique reaction mechanism. In the present study, we
determined the neutron crystal structure of PcyA in complex with BV. The structure revealed the
protonation states of BV and the surrounding residues. We found that two forms of BV, neutral BV and
protonated BVH+, were coupled with the two conformation/protonation states of the essential residue
Aspl105. Further, His88 and His74 near BV were singly protonated and were connected with an intervening
hydronium ion. To our knowledge, this is the third example of a hydronium ion in a protein structure.
Neutron analysis also revealed how X-ray irradiation of the PcyA-BV crystal altered the structure of the
PcyA-BV complex.
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