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Abstract: [Objective] To investigate whether excision repair cross-complementing rodent repair deficiency
gene 2 (ERCC2)expression correlates with drug resistance in human tumor cell lines utilized by the anticancer
drug screening program of the National Cancer Institute (NCT). [Methods] With Western blot analysis, ER-
CC2 protein levels of 60 human tumor cell lines were determined and com pared with the patterns of cy totoxicity
(determined by sulforhodamine-B assay ) of 170 anticancer drugs. [Results] ERCC2 protein levels had a wide
range of expression including undetectable levels in 6 cell lines. ERCC2 protein levels were found to be signifi-
cantly correlated with resistance of the tumor cells to 28 out of 170 chemotherapeutic agents. Considering the

mechanism of actions ERCC2 expression was significantly related to resistance of the tumor cells to alkylating
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agents or tubulin-active antimitotic agents. [ Conclusion] The present study suggests that ERCC2, and perhaps
NER in general, is a contributing factor to alkylating agents and tubulin-active antimitotic agents resistance in
human tumor cell lines.
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1 60 ERCC2
Table 1 ERCC2 expression in 60 human tumor cell lines of the National Cancer Institute

Cell line ERCC2 Cell line ERCC2 Cell line ERCC2
Breast(8) Leukemia(6) Melanoma( 8)

BT-549 0.003 K-562 0. 182 LOX IMVI 0. 116
HS-578T 0.230 MOLT-4 0. 005 M14 0. 220
MCF-7 0.000 CCRF-CEM 0. 000 MA LM E-3M 0. 095
MCF-7/ ADR- RES 0.475 RPM 8226 0. 049 SK-MEI-2 0. 085
MDA-MB-231 0.020 HI-60(TB) 0. 031 SK-MEI-5 0. 005
MDA-MB 435 0.207 SR 0. 168 SK-MEI-28 0. 073
MDA-N 0. 141 Lung(9) UACC-62 0. 073
T-47D 0.000 A549 ATCC 0. 059 UACC-257 0. 000
Central nervous system (6) EKVX 0. 385 Prostate(2)

SF-268 0.054 HOP-62 0. 388 DU-145 0. 214
SF-295 0.104 HOP-92 0. 368 PG3 1. 000
SF-539 0.000 NCI-H322M 0. 013 Renal(8)

SNB-19 0.044 N CI-H226 0. 389 786-0 0. 435
SNB-75 0.235 NCI-H23 0. 029 A498 0. 559
U251 0.031 N CI-H460 0. 016 ACHN 0. 250
Colon(7) NCI-H522 0. 028 CAKF1 0. 126
COLO-205 0.000 Ovarian(6) RXF-393 0. 263
HCC-2998 0.237 IGROV-1 0. 218 SN12C 0. 195
HCT-116 0.09%4 OVCAR-3 0. 077 TK-10 0. 226
HCT-15 0.088 OVCAR-4 0. 356 U0-31 0. 308
HT-29 0.144 OVCAR-5 0. 009

KM-12 0.047 OVCAR-8 0. 217

SW-620 0.064 SK-0OV-3 0. 017

ERCC2 protein level determined by Westem blot analysis was the mean of three separate experiments and PC-3 cell ine was used as reference

2 60 ERCC2
Table 2 ERCC2 expression significantly correlated with cytotoxicity of antitumor agents in 60 cell lines
No Antitumor agents Pearson correlation No Antitumor agents Pearson correlation
coefficient coefficient
1 Chip —0.438 15 Bactobolin —0. 281
2 Padlitaxel —0.378 16 Didemnin B —0. 316
3 Pibenzimol HCL —0.374 17 Vinblastine sulfate —0.279
4 Macbecin 11 —0.368 18 Echinomycin —0.275
5 Homoharringtonine —0.365 19 S-trity b L-cysteine —0.272
6 Bis-pyridocarbazolium DMS —0.360 20 PCNU —0. 269
7 Largomycin —0.310 21 Tetrocarcin A- Sodium SAL — 0. 266
8 A ctinomycin D —0.309 22 Diglycoaldehy de — 0. 266
9 A saley —0.303 23 Adriamycin —0. 265
10 Phy llanthoside —0.296 24 CCNU —0. 264
11 Dihy dro-5-azacy tidine —0.293 25 Mitomycin C —0. 262
12 Bruceantin —0.290 26 VM-26 —0.259
13 Mitramy cin —0.284 27 Deoxy doxorubicin —0. 258
14 Chromomycin A3 —0.283 28 ICRF-187 —0. 255

1=5 P<.0.01; 6~28 P<0.05
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Table 3 Possible correlation of the ERCC2 protein levels with antitumor drug resistance of 6 major clinical mechanisms of action

95% lower 95% upper

M echanisms of action (MOA) n confidence limit wonfidence limit
AntrDNA agent 16 —0.124 0. 027
Nucleotide synthesis inhibitor 19 —0.161 —0. 023
Topoisomerase I inhibitor 23 —0.159 —0. 033
Topoisomerase 11 inhibitor 16 —0.220 — 0. 069
Tublirractive antimitotic agent 13 —0.276 —0. 108
Alkylating agent 35 —0.19 —0. 145

Both upper and lower 95% confidence limits<Z— 0. 1 suggest that a significant correlation may exist between ERCC2 protein levels and clinical

mechanisms of action of the agents
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