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    Abstract

        Homocamptothecins (hCPTs) are a novel class of topoisomerase I (Top1) inhibitors with enhanced chemical stability compared with the currently used camptothecin (CPT) analogs irinotecan and topotecan. The hCPT derivative diflomotecan (BN80915) is currently in clinical trials. We established two resistant human glioblastoma cell lines, SF295/hCPT50 and SF295/BN50, by stepwise exposure of the parental SF295 line to increasing concentrations of hCPT and BN80915, respectively. The two resistant cell lines were 15- to 22-fold resistant to hCPT and BN80915 as well as 7- to 27-fold cross-resistant to other Top1 inhibitors, including CPT, topotecan, and the indenoisoquinolines MJ-III-65 (NSC 706744) and NSC 724998, but sensitive to the topoisomerase II inhibitors mitoxantrone and etoposide. Neither of the resistant cell lines displayed any detectable expression of the three major drug transporters P-glycoprotien, multidrug resistance-associated protein 1, or ATP-binding cassette, subfamily G (WHITE), member 2, as assessed by immunoblot or flow cytometry. Reduced expression of Top1 protein occurred at the transcriptional level in both of the resistant cell lines, consistent with the reduction of Top1 enzyme level as the major contribution to the resistance phenotype in SF295/hCPT50 and SF295/BN50 cells. Treatment of the resistant cell lines with the histone deacetylase inhibitor depsipeptide or the DNA methyltransferase inhibitor 5-aza-2′-deoxycytidine alone or concomitantly did not result in re-expression of Top1. Our studies suggest that selection for resistance to hCPT or BN80915 is primarily related to reduced Top1 expression at the transcriptional level, resulting in reduced enzyme levels.
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        ABBREVIATIONS: CPT, camptothecin; hCPT, homocamptothecin; Top1, DNA topoisomerase I; BN80915, diflomotecan (5-ethyl 9,10-difluoro-4,5,dihydro-5-hydroxy-1H-oxepino[3′,4′,6,7]indolizino [1,2-b]quinoline-3,15[13H]-dione); NSC724998; MJ-III-65 (NSC 706744), 6-[3-(2-hydroxyethyl)amino-1-propyl]-5,6-dihydro-2,3-dimethoxy-8,9-methylenedioxy-5,11-dioxo-11H-indeno[1,2-c]isoquinoline; ABCG2, ATP-binding cassette, subfamily G (WHITE), member 2; MRP1, multidrug resistance-associated protein 1; DPC, DNA-protein cross-link(s); PAGE, polyacrylamide gel electrophoresis; PBS-T, phosphate-buffered saline-Tween 20; PCR, polymerase chain reaction; RT, reverse transcription; ABC, ATP-binding cassette; Pgp, P-glycoprotein; MRP1, multidrug resistance-associated protein 1; MK571, 3-[[3-[2-(7-chloroquinolin-2-yl)vinyl]phenyl]-(2-dimethyl-carbamoylethylsulfanyl)methylsulfanyl] propionic acid; GAPDH, glyceraldehyde-3-phosphate dehydrogenase.
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