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Structural analysis of the metal active center of cold-adapted inorganic
pyrophosphatase by XAFS spectroscopy in solution and in a rapidly frozen state
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In this study, XAFS measurements were performed at BL15 using both solution and
rapid-frozen samples of the psychrophilic inorganic pyrophosphatase (Sh-PPase) to
elucidate the binding mode of the reaction product inorganic phosphate (Pi) at the metal
active site and its temperature dependence. Zn— and Co—ShPPase samples were prepared
with Pi concentrations ranging from 0 to 50 mM and measured at 5, 20, and 40 °C. In
Zn-ShPPase, XANES showed a decrease in white-line intensity with increasing Pi
concentration at 5 and 20 °C, whereas no significant changes were observed at 40 °C. In
Co-ShPPase, no decrease in white-line intensity was observed, but the peak position
shifted with increasing Pi concentration. EXAFS analysis revealed that in Zn—-ShPPase,
Pi addition caused the first-shell peak to shift to shorter distances. The Pi-free enzyme
was well reproduced by a five-coordinate model, while the Pi-bound state was better
described by a six-coordinate model. Taken together, these results indicate that Pi
binding induces distinct structural changes in Zn- and Co-bound enzymes, leading to




alterations in the local structure around the metal center as well as in the binding mode
of Pi.
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