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Structural analysis of the metal active center of cold-adapted inorganic
pyrophosphatase by rapid-freeze XAFS spectroscopy
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(English)

In December 2020, rapid-freeze EXAFS measurements of Zn-activated inorganic
pyrophosphatase (Sh-PPase) complexed with the substrate analog imidodiphosphate
(PNP) were performed on samples prepared at 0 °C and 40 °C. These measurements
successfully revealed temperature-dependent structural changes at the Zn active site.
However, the signal-to-noise (SN) ratio of the spectra was insufficient, and the Zn-Zn
scattering path could not be clearly identified, indicating the need for higher-quality
data.

In the present experiment (February 2021), a seven-element silicon drift detector
(SDD) was introduced to address this issue. Compared with the conventional single-
element detector, the SDD enabled the acquisition of EXAFS spectra with an equal or
better SN ratio using fewer repeated scans. Curve-fitting analysis of the spectra
demonstrated that the Zn center was consistent with a six-coordinate geometry, including




four O atoms, one N atom (His), one O atom (H:0), one C atom (Asp), and a Zn scattering
path. However, the Zn-Zn contribution could not yet be determined with sufficient
accuracy, showing that further improvement in spectral quality will be necessary to fully
resolve the dinuclear Zn structure.
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