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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)

We conducted Zn K-edge X-ray absorption fine structure (EXAFS) measurements on frozen
solutions of the cold-adapted inorganic pyrophosphatase (Sh-PPase) with substrate analog
PNP. We aimed to investigate temperature-induced structural changes in Sh-PPase using
EXAFS analysis. Samples were prepared at 0°C and 40°C and rapidly frozen in liquid
nitrogen. To overcome the limitations of conventional methods, we introduced a novel sample
holder with magnets and a lumirror plate, enabling successful measurements at different
temperatures.

We obtained high signal-to-noise ratio EXAFS spectra for the Zn enzyme PNP complex,
catching temperature dependence in the metal active center's structure. Future research will
focus on reducing noise in high-frequency EXAFS data and elucidating metal substitution
mechanisms, activity strength, and temperature dependence of Sh-PPase. This work aligns
with the rigorous standards of scientific literature, aiming to contribute to the understanding
of enzyme structural dynamics under varying conditions.
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