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Glucose-6-phosphate dehydrogenase (G6PD) plays a key role in the pentose
phosphate pathway. In cells, G6PD is essential for regulating reactive oxygen species (ROS), which
are involved in oxidative damage to DNA and proteins as well as many signaling pathways. More than
160 mutations on the G6PD gene have been reported worldwide. Some mutations, which are categorized
as Class I and 11, cause severe symptoms including hemolytic anemia, kernicterus, sepsis, and
jJaundice. Molecular mechanisms of activity loss caused by Class I and Il mutations have remained
elusive. In this study, we analyzed the structures and characteristics of G6PD Class I mutants and
elucidated a mechanism of activity loss. We also found that additional mutations, which stabilize
the tetramerization of G6PD, increase the enzymatic activity of Class | mutants. These findings
would pave the way for future drug discovery for Class | mutants in G6PD deficiency.
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