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DNA topoisomerases regulates the topological state of DNA, 

relaxing DNA supercoils and resolving catenanes and knots that end 
result from biological processes such as transcription and replication. 
DNA topoisomerase II (TOP2) enzymes attain this via binding DNA 
and introducing an enzyme-bridged DNA double-strand damage 
(DSB) the place every protomer of the dimeric enzyme is covalently 
connected to the 5’ stop of the cleaved DNA by a lively website online 
tyrosine phosphodiester linkage. The enzyme then passes a 2nd DNA 
duplex even though the DNA breaks, earlier than relegation and launch 
of the enzyme. However, this exercise is doubtlessly hazardous to the 
cell, as failure to whole relegation leads to continual TOP2 protein-
DNA covalent complexes which are cytotoxic. Indeed, this property 
of topoisomerase has been exploited in most cancers remedy in the 
structure of topoisomerase poisons which block the relegation stage of 
the response cycle, main to an accumulation of topoisomerase-DNA 
adducts. A variety of parallel cell methods have been recognized that 
lead to elimination of these covalent TOP2-DNA complexes facilitating 
restore of the ensuing protein-free DSB through fashionable DNA 
restore pathways. These pathways possibly arose to restore spontaneous 
stalled or poisoned TOP2-DNA complexes, however appreciation their 
mechanisms additionally has implications for most cancers therapy, 
especially resistance to anti-cancer TOP2 poisons and the geno-toxic 
facet outcomes of these drugs. Here we evaluation latest growth in the 
perception of the processing to TOP2 DNA covalent complexes. The 
fundamental aspects and mechanisms plus the extra layer of complexity 
posed with the aid of the post-translational adjustments that modulate 
these pathways.

Multiple pathways have been suggested for elimination and restore 
of TOP2-DNA covalent complexes to make certain the well timed and 
environment friendly restore of TOP2-DNA covalent adducts to shield 
the genome. Post-translational adjustments such as ubiquitination and 
SUM Oylation are concerned in the law of TOP2-DNA complicated 
repair. Small molecule inhibitors of these put up translational changes 
might also assist to enhance effects of TOP2 poison chemotherapy, 
for instance through growing TOP2 poison cytotoxicity and lowering 
geno-toxicity, however this stays to be determined.

Double strand DNA breaks (DSBs) are noticeably deadly DNA 
lesions. Because of this, the era of DSBs (for instance via radiation 
remedy or cure with DSB-inducing drugs) is a wonderful anticancer 
strategy. This consists of capsules concentrated on DNA topoisomerase 
II (TOP2) referred to as TOP2 poisons, which make the most the 
intrinsic potential of TOP2 to set off DSBs as phase of its everyday 
response mechanism. Both pathways concerned in the restore of 
DSBs, particularly homologous recombination (HR) restore and non-
homologous stop becoming a member of (NHEJ) require “clean” 
DNA ends, but the clinically applicable DSBs precipitated with the 
aid of TOP2 poisons include blocked DNA ends covalently linked to a 
TOP2 protein adduct at the 5’ end. Further processing is consequently 
required to dispose of TOP2 adducts (known as TOP2-DNA covalent 
complexes) from DNA and produce clean, protein-free DSBs for 
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repair. Better perception how TOP2-DNA covalent complexes are 
processed may additionally enhance remedy with TOP2 poisons by 
means of growing cytotoxicity and lowering nontoxicity, the latter of 
which happens following mis repair of TOP2 poison-induced DSBs. 
This evaluate summarises our modern grasp of TOP2-DNA covalent 
complicated repair, and how this is regulated via posttranslational 
adjustments such as SUM Oylation and ubiquitination.

One possible mechanism of TOP2-DNA complicated restore is the 
Proteolytic elimination of the TOP2 protein adduct, which leaves in the 
back of smaller peptide fragments which can then be eliminated in a in 
addition end-polishing step prior to DSB repair, such as direct cleavage 
by means of the 5’-phosphodiesterase, TDP2. Two principal proteases 
have been implicated in the degradation of TOP2-DNA covalent 
complexes, specifically the proteasome and SPRTN.

Numerous pathways have now been described which facilitate 
the elimination and restore of TOP2-DNA covalent complexes. The 
existence of a couple of redundant pathways is now known, these make 
sure the well timed and environment friendly restore of TOP2-DNA 
covalent adducts, thereby keeping genome stability. However, it is no 
longer recognized what determines which restore pathway is used. 
Recent work additionally emphasises the essential function of post-
translational adjustments such as ubiquitination and SUM Oylation 
in the rules of TOP2-DNA complicated repair. There continue to be 
many unanswered questions about the timing and feature of these post-
translational modifications. Whether modulation of the elimination 
and restore of TOP2-DNA covalent complexes with small molecule 
inhibitors will assist to enhance consequences of TOP2 poison 
chemotherapy, for instance by using growing TOP2 poison cytotoxicity 
and decreasing geno toxicity stays to be decided in preclinical 
mannequin systems.
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