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Development of methods for the enzymatic synthesis of 180-phosphate

Kuroda, Akio
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Due to the lack of multiple stable isotopes of phosphorus (P), it is
difficult to use isotope pair ratios as a means to examine P dynamics in nature. However, if stable
isotope of oxygen (180) is incorporated into phosphate, 180-phosphate can be used to trace P
dynamics. In order to synthesize 180-phosphate where the number of 180 substitution over 160 is
different, we tested several enzymatic reactions. For example, phosphite dehydrogenase is an enzyme
to oxidize phosphite to phosphate with a NAD cofactor. The 180 of 180-H20 was incorporated into
phosphite, generating 180-phosphate. On the contrary, all four oxygen of phosphate was substituted
with 180 of 180-H20 using pyrophosphatase that converts pyrophosphate to phosphate in a reversible
manner .
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