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Isolation and characterization of a novel DNA repair enzyme for
oxidative base damage
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5-Formyluracil (5-foU) is a major lesion of thymine produced in DNA by ionizing radiation and
various chemical oxidants. In this study, oligonucleotides containing an internal 5-foU at defined
sites were synthesized and used as substrates to identify proteins with repair activity for 5-foU in
E. coli extracts, The NaBH, trapping assays revealed that there are three kinds of proteins to form
complex with the 5-foU-containing oligonucleotides. Extracts from mutant strains defective in the
mutM, nei and nth genes did not contain one of these proteins. Purified MutM, Nei and Nih
proteins were trapped to the 5-foU-containing oligonucleotides to form the complex in the presence
of NaBH,. Furthermore, DNA nicking assays demonsfrated that the MutM, Nth and Nej proteins
efficiently incised the 5-foU-containing oligonucleotides. The frequency of the mutation was
significantly enhanced in E. coli mutMneinth-defective mutant. From these results it is concluded
that MutM, Nei, Nth proteins are involved in the repair of 5-foU in E. coli. Furthermore, it was
also found that the S. cerevisiae OGG1 and human OGG1 proteins recognized and removed 5-foU
from DNA.
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Trapping assay. From left; exfracts from
wild-type, nth, nei, mutM, mutMnei, muM
nth, nthnei, nthneimutM.
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Table 1. Mutation frequencies of plasm ing 5-foll in wilkd-
type E. coli

Mutation frequency (%)

Sequence - X
BExperiment 1 Experiment 2

GTCGAC 0.02 <0,00%
GFCGAC 0.05 0.06
CITAAG 0.002 0.005
CTFAAC 0.011 002
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