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nucleotide excision repair (NER) in mammalian cells expressing wild type and genetically altered DNA polymerase X (DNA Pol X). DNA polymerase X (DNA Pol X) plays an important role in base excision repair (BER) and nucleotide excision repair (NER) and represents a useful tool for studies of these systems. In order to investigate the

involvement of DNA Pol X in the long-term regulation of NER, we generated an SV40T antigen-transformed 3T6 Chinese hamster ovary (CHO) cell line that expresses a modified form of human DNA Pol X, which is fully competent for BER. This line expresses the DNA Pol X mutant His193Arg, His256Arg, which has been characterized in vitro
and in vivo for its ability to extend the 3'-end of the DNA gap left by DNA Pol beta. In the presence of DNA Pol beta, this mutant protein can proofread 3'-flap structures and suppress DNA damage-dependent mutations, possibly by blocking replicative polymerases. We studied the phenotype of this line, the parental line and the revertant line

with respect to excision repair activity and mutation rate and compared it to the error-prone SV40T antigen-transformed 3T6 CHO line expressing endogenous DNA Pol X. Cells expressing the DNA Pol X mutant His193Arg, His256Arg, His320Arg are highly resistant to UV irradiation, and in addition display a reduced rate of UV-induced
mutation. This effect is allele-specific and rescues the lethality of Pol X mutation. Moreover, this mutation increases the capacity of the cells to repair UV-induced lesions. The error rate of the revertant line was reduced by about one order of magnitude. This was associated with a more efficient process of NER, as evidenced by the higher

values of the overall removal of DNA lesions, of individual lesion removal, of the excision of pyrimidine dimers and small bi- or pyrimidine monoadducts. These observations strengthen the proposed mechanism by which the DNA Pol X
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