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The steady state kinetic mechanism of succinic semialdehyde reductase AKR7A5

YAN Bao-Hua » YANG Wen-Xian, ZHU Xiao-Feng
(College of Life Sciences, Sichuan University, Chengdu 610064)

Abstract: The inhibitor of succinic semialdehyde reductase AKR7A5 would be the potential drug for suc-
cinic semialdehyde dehydrogenase deficiency. The steady state kinetic mechanism of AKR7A5 remains
unclear but are critical in the development of drug candidates. Here the study of steady state kinetic
mechanism of AKR7A5 was studied, which indicated the enzyme reacts in the ordered ternary complex
mechanism. Based on the mechanism, it is concluded that the substrate inhibition of succinic semialde-
hyde is caused by the wrong binding to the binary complex AKR7A5 and NADP". The substrate ana-
logue succinate is uncompetitive inhibitor by binding to the binary complex of AKR7A5 and NADP™.
This information suggests that the ternary complex structure of AKR7A5 and succinate or other uncom-
petitive inhibitors can only be obtained as the complex of AKR7A5, NADP™, and the uncompetitive in-
hibitors.
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Fig. 2 Double reciprocal plots obtained with the

two substrate enzyme AKR7AS5.

A, Double reciprocal plot when NADH concentration
was varied between 50-200 M, while SSA was used at a
range of fixed concentration between 10-100 uM as indi-
cated; B, Double reciprocal plot when SSA concentration
was varied between 10-100 pM, while NADPH was used

at a range of fixed concentration between 50-200 M
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Fig. 3 Product inhibitions of AKR7A5 and the indicated steady state kinetic mechanism
A. Double reciprocal plots of inhibition of AKR7A5 by NADP' when NADPH (A), by GHB when
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