


T2 bacteriophage DNA







length of about 1.7 mm, some 850 times 
the Iength of the E coli, cell





























A segment of DNA 
in a closed-circular 
molecule, 84 bp 
long, in its relaxed 
form with 8 helical 
turns (10.5 
bp/turn).

Removal of one 
turn induces 
structural strain.
(84 /7) = 12 bp/turn



Topology is the study of the properties of an object that do not 
change under continuos deformations. 
For DNA, continuos deformations include conformational 
changes due to thermal motion or an interaction with proteins or 
other molecules;
Discontinuous deformations involve DNA strand breakage. Discontinuous deformations involve DNA strand breakage. 

For circular DNA molecules, a topological property is one that is 
unaffected by deformations of the DNA strands as long as no 
breaks are introduced. Topological properties are changed only by 
breakage and rejoining of the backbone of one or both DNA 
strands.







Specific linking difference (σ) or superhelical density,
is a measure of the number of turns removed relative
to the number present in relaxed DNA

σ = -0.01, means that l% of (2 of 200) of the helical turns present 
in the DNA (in its B form) have been removed. 
The degree of underwinding in cellular DNAs generally falls in The degree of underwinding in cellular DNAs generally falls in 
the range of 5% to 7%  that is, σ : -0.05 to -0.07. The negative
sign indicates that the change in Iinking number is due to 
underwinding of the DNA. The supercoiling induced
by underwinding is therefore defined as negative supercoiling. 
Conversely under some conditions D NA can be overwound, 
resulting in positive supercoiling.





Topological changes 
in linking number are 
usually accompanied 
by geometric changes 
in both writhe and in both writhe and 
twist.







DNA topoisomerases
In E. coli:
Type I topoisomerase: Generally relax DNA by 
removing negative supercoils (increase in Lk)

Topoisomerase I
Topoisomerase IIITopoisomerase III

Type II topoisomerase: Introduce negative 
supercoils (decrease in Lk); uses ATP 

Topoisomerase II (DNA gyrase)
Topoisomerase IV



DNA topoisomerases
In Eukaryotes:
Type I topoisomerase: Generally relax DNA by 
removing negative supercoils (increase in Lk)

Topoisomerase I
Topoisomerase IIITopoisomerase III

Type II topoisomerase: Introduce negative 
supercoils (decrease in Lk); uses ATP 

Topoisomerase IIα
Topoisomerase IIβ











Bacterial topoisomerase inhibitors as antibiotics



Eukaryotic topoisomerase inhibitors as anticancer drugs

















Each type of histone is subject to enzymetic 
modification by 
methylation, acetylation, ADP-ribosylation,
phosphorylation, glycosylation, sumoylation, or 
ubiquitination.

Such modifications affect the net electric charge,Such modifications affect the net electric charge,
shape, and other properties of histones, as well as the
structural and functional properties of the chromatin,
and they play a role in the regulation of transcription.












































