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Studies on mammalian topoisomerases that control DNA superhelicity
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Topoisomerases I and Il are known to control the level of DNA superhelicity in bacteria, while
the function of the topoisomerases in mammalian cells remains unclear. To investigate the
biological role of topoisomerase 11, we isolated two stable BHK mutants resistant to novabiocin, an
inhibitor of topoisomerase Il Two novobiocin-resistant mutants (Nov'A2, Nov*A41) were three
and four times more resistant than the wild-type cells to novobiocin, and were conversely
sensitive to nalidixic acid. When we isolated derivatives of both Nov® mutants which are resistant
to nalidixic acid, those (Nov'Nal") were found to be phenotypically reverted to be novobiocin-sensi-
tive, like the wild-type cells, thereby suggesting the relationship between the targets for novo-
biocin and for nalidixic acid. The DNA and RNA syntheses of Nov® mutanis were more resistant
to novobiocin and more sensitive to nalidixic acid, than those of wild-type cells. However, in vitro
assays of wild-type and Nov® cell extracts were unable to demonstrate any differences in the
sensitivity of P4 DNA unknotting activity of topoisomerase Il to inhibition by novobiocin,

In the continuous study, we found that Nov A2 cells were also cross-resistant to the other
inhibitors of topoisomerase I, VP-16 and adriamycin. A2Nal” cells were partially reverted in the
sensitivity of cells to VP-16 and adriamycin. When VP-16 was added to cell culture, the drug
induced DNA strand breaks much more in BHK cells than in Nov'A2 cells. However, there are no
significant differences in the VP-16 induced DNA cleavage activity of partially purified topoiso-
merase [ from both cell lines. There was also no difference in novobiocin uptake into both cell
lines.

These results indicate that the resistance of Nov*AZ2 cells to topoisomerase 11 inhibitors is not
due to the reduced membrane permeability, and suggest that the topoisomerase II associated with
chromatin structure is less susceptible to drugs in Nov® cells, compared to that in wild-type cells.
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