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DNA double strand break repair factors mutated in a new syndrome with
microcephaly
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In this study, we have focused on microcephaly as a commonly observed
clinical feature of DNA repair deficiency disorders. We have identified several new pathogenic
variants in DNA repair genes from microcephaly cases and tried to elucidate their molecular
pathogenesis. We have generated mice with mutations in those newly determined genes; however, we
often experienced lack of expected phenotypes. This is partly due to greater tolerance to DNA
damages In mice; we decided to cross the animals with other mice with deficiency in different DNA
repair processes so that overload DNA damage to elicit a phenotype. From this approach, we found
that microcephaly and some types of neurodegeneration diseases can be explained by prolonged arrest
of RNA polymerases at DNA damage sites during transcription. DNA damage stalled RNA polymerases are
ubiquitinated to facilitate DNA repair; when this process is compromised, various neurodegenerative
phenotypes, as shown in Cockayne syndrome, come up.
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