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Role of the DNA-unwinding enzyme Top2 in the repair of DNA double-strand breaks
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DNA topoisomerase Il (Top2) is an enzyme that resolves extra-winding of DNA
strands and plays critical roles in various nuclear processes. A DNA double-strand break (DSB) is
the most severe DNA damage caused by ionizing radiation. In the process of DSB repair, extra-winding

of DNA strands can occur, but the involvement of Top2 in DSB repair is poorly understood. In this
study, we analyzed dynamic behaviors of human Top2 in response to DSB induction. We found rapid
accumulation of Top2 at DSB sites, its suppression by inhibitors of HDAC and PARP, altered nuclear
dynamics of Top2 by Top2 inhibitors, ATP-dependent nuclear dynamics of Top2, and a novel
relationship between Top2 dynamics and a certain Top2 missense mutation that causes a human

hereditary disease. These new observations indicate that human Top2 participates in cellular
responses to DSB induction.
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Dynamic behavior of DNA topoisomerase 2B in response to DNA double-strand breaks.
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