AR | R (0 B ) K 4 Mahmud MD. Rasel Al

TDP2 suppresses genomic instability induced by androgen in the
epithelial cells of prostate glands
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Androgens stimulate the proliferation of epithelial cells in the prostate by activating
Topoisomerase 2 (TOP2) and regulating the transcription of target genes. TOP2
resolves the entanglement of genomic DNA by transiently generating double-strand
breaks (DSBs), where TOP2 homodimers covalently bind to 5 DSB ends, called TOP2-
DNA cleavage complexes (TOP2ccs). When TOP2 fails to rejoin TOP2ccs generating
stalled TOP2ccs, tyrosyl DNA phosphodiesterase-2 (TDP2) removes 5 TOP2 adducts
from stalled TOP2ccs prior to the ligation of the DSBs by nonhomologous end joining
(NHEJ), the dominant DSB repair pathway in GO/G1 phases. Previously it was shown
that estrogens frequently generate stalled TOP2ccs in GO/G1 phases. Here it is shown
that a male hormone testosterone cause genotoxicity in vitro and in vivo; and it could
be a potential mechanism of prostate tumorigenesis. In vitro, it is demonstrated that
testosterone-induced DNA damages are mediated by Topoisomerase 2 (TOP2), and
TDP2/NHEJ pathway is the critical regulator of TOP2-induced DNA damages. In vivo,
TDP2-deficient luminal prostate cells are more proliferative than TDP2-proficient
counterparts and exhibited early signs of prostate tumorigenesis. Overall, the work
provides important mechanistic insights on the interactions between a sex hormone
and DNA repair mechanisms and showed the disruption of the repair mechanism as a
potential route for prostate tumorigenesis. In conclusion, physiological concentrations
of androgens have very strong genotoxicity, most likely by generating stalled TOP2ccs.
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