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DNA repair systems contribute to maintenance of the genome stability in neuronal as well as non-neuronal
cells. The lack of DNA polymerase B (Polp), a key enzyme in DNA base excision repair (BER), has been shown
to cause massive apoptosis in the developing cortex. However, it is totally unknown how Polf functions in
cortical cell development. In this thesis, I addressed this issue by generating two distinct forebrain specific
conditional knockout mice, Emx1-Cre/Polpffl and Nex-Cre/Polp/fl mice, in which Polf removal begins at
progenitors and postmitotic neurons, respectively. In Emx1-Cre/Polpf/fl mice, DNA double-strand breaks
(DSBs) increased in neural progenitors, which lead to much elimination of cortical neurons via p53-mediated
apoptosis. In contrast, DSB formation and apoptosis were faint in Nex-Cre/Polpffl mice. The DSBs were
predominantly found during S-phase in neural progenitors and remained unrepaired in postmitotic neurons in
Emx1-Cre/PolB mice. Induction of base damages remarkably enhanced DSB formation in cultured Polp-
deficient neural progenitors. Similar enhancement of DSB formation was also found by Vitamin C treatment
which induces epigenetic DNA demethylation intermediate, 5-hydroxy-methycytosine. These findings
demonstrate that PolB-dependent BER suppresses DSB formation in neural progenitors by repairing
endogenous base damages and DNA demethylation intermediates, which contributes to postmitotic neuronal

survival in the developing cortex.
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