No. 75

Molecular functional analysis of DNA polymerase I in base excision repair

Kyoko Majima', Shuhei Nakane', Noriko Nakagawa'”, Ryoji Masui'?, and Seiki Kuramitsu'~
(lDept. Biol. Sci., Grad. Sch. Sci., Osaka Univ., "RIKEN SPring-8 Center, Harima Inst.)

e-mail: majima@bio.sci.osaka-u.ac.ip

Many types of genomic DNA damage occur frequently in all organisms. These damages
include deamination, methylation and oxidation of bases, misincorporation during DNA
replication, and DNA strand breaks. To counteract deleterious effects of DNA damage,
organisms have evolved several strategies to repair damaged DNA. Base excision repair
(BER) is an efficient system which excises and replaces a damaged base. BER is initiated
with excision of a damaged base by DNA glycosylase, which cleaves the N-glycosidic bond
of the damaged base. AP-endonuclease (APE) cleaves the DNA strand at the resulting AP
site in the second step, generating 3’-OH and 5’-deoxyribose phosphate (5’-dRP) termini. In
eukaryotes, BER further proceeds by two sub-pathways distinguished by their patch size. In
single nucleotide BER (SN-BER), 5’-dRP residue is enzymatically removed to generate
5’-phosphate group and after single nucleotide incorporation the resulting nick is sealed by
DNA ligase in the final step. In contrast, long patch BER (LP-BER) proceeds when AP sites
is further oxidized by ROS, or the resulting 5’ blocking groups after cleavage of the DNA
strand by APE cannot be removed. In LP-BER, two to eight nucleotides are incorporated
into the repaired DNA strand by DNA polymerase and the resulting flap structure produced
during primer extension is cleaved by flap e
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