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SUMMARY

To understand the mechanism(s) by which a tumor cell gains resistance to cell killing
by chemotherapeutic drugs, we studied the integrity of mismatch repair (MMR) enzymes
using human tumor cells. Thus, it is postulated that the anomaly in the mismatch repair or
defects in the corresponding repair enzymes may correlate with resistant phenotype of the
derivative cell lines.

The aim of this study is to establish a relationship between the mismatch repair and
tolerance to DNA damage induced by SN1 alkylating agents in human cells.

The aim was fulfilled by measuring the sensitivity of these tumor cells toward alkylating
agents, microsatellite instability assay as a measure of general mismatch repair, and by the
ATP dependent G:T incision assay.

We found a strong correlation between defective mismatch repair systems and drug-
resistant phenotype in some human tumor cells (brain tumor cell line derivative A1235-MR4)
whereas it was absent in some other type (colon carcinoma HT29 cell line and derivative
HT29-TGR).

Given these findings, it is concluded that the human cells have more than one
mechanism; (i) MMR-dependent; and (ii)) MMR-independent for protection against alkylation
damages such as m6G and 6TG, astructurally similar adducts. In case of the former
mechanism, an offensive O°-mG:T (C) adduct is recognized by the cellular MMR followed
by cell death through activation of apoptotic machinery. The latter mechanism that operates
in human tumor cells against 6TG (possibly O°’mG) without involving MMR is a provocative

proposition and thus requires further understanding of the mechanism.
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