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Topoisomerase

Topoisomerases are enzymes that regulate the overwinding or underwinding of DNA. The winding
problem of DNA arises due to the intertwined nature of its double-helical structure. During DNA
replication and transcription, DNA becomes overwound ahead of a replication fork. If left unabated,
this tension would eventually stop the ability of RNA & DNA polymerase involved in these processes to
continue down the DNA strand.

In order to prevent and correct these types of topological problems caused by the double helix,
topoisomerases bind to either single-stranded or double-stranded DNA and cut the phosphate
backbone of the DNA. This intermediate break allows the DNA to be untangled or unwound, and, at
the end of these processes, the DNA backbone is resealed again. Since the overall chemical
composition and connectivity of the DNA do not change, the tangled and untangled DNAs are
chemical isomers, differing only in their global topology, thus their name. Topoisomerases are
isomerase enzymes that act on the topology of DNA.

Bacterial topoisomerase and human topoisomerase proceed via the same mechanism for replication
and transcription.

In a study Al-Ghafari et al have utilized the C6 glioma cell line to investigate the response to long-
term, clinically relevant application of topoisomerase I and II inhibitors. Treatment with etoposide
resulted in an increase in resistance to this topoisomerase II inhibitor. By contrast, the continuous
exposure to a topoisomerase I inhibitor did not result in increased drug resistance, but was associated
with a reduction in cell migration. This data supports further investigation of topoisomerase I
inhibition as a means to inhibit glioma invasion without the development of parallel chemoresistance
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