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EResearch Projects

Our aim is to reveal influences of damage in nucleic
acids on mammals other than carcinogenesis. To
date, we have revealed abnormal lymphogenesis,
immunoglobulin gene class-switch, and immuno-
globulin gene somatic hypermutation in Apex2-KO
mice, and increased autoantibodies in Neil3-KO mice
and NEIL3 deficient human patients. Both APEX2
and NEIL3 are enzymes in DNA base excision repair
pathway. Nucleotides, which are substrates for
DNA/RNA biosynthesis, play important roles in other
biological reactions. We have revealed that damaged
nucleotides also cause deleterious effects on mam-
mals. For example, inosine triphosphate (ITP) is a
non-canonical nucleotide formed by oxidative deami-
nation of ATP. ITP is undetectable in normal cells
because it is efficiently hydrolyzed by a specific
enzyme, ITPA. In human, ITPA-deficiency causes
Developmental and Epileptic Encephalopathy 35
(DEE35) with epileptic seizure and cardiac abnormal-
ity. Our research with gene modified mice showed
that increased ITP causes cardiac abnormality by
inhibiting myosin function, and ITPA deficiency
results in epileptic seizure through membrane depo-
larization and increased firing in neurons. Now, we
are trying to clarify a molecular mechanism of the
depolarization and to develop a screening system for
drugs to treat DEE35.
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