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DNA	supercoiling	

In	the	context	of	chromatin,	where	the	rotation	of	DNA	is	constrained,	DNA	supercoiling	

(over-	and	under-twisting	and	writhe)	is	readily	generated.	TOP1	and	TOP1mt	remove	

supercoiling	by	DNA	untwisting,	acting	as	“swivelases”,	whereas	TOP2a	and	TOP2b	remove	

writhe,	acting	as	“writhases”	at	DNA	crossovers	(see	TOP2	section).	

Here	are	some	basic	facts	concerning	DNA	supercoiling	that	are	relevant	to	topoisomerase	

activity:		

• Positive	supercoiling	(Sc+)	tightens	the	DNA	helix	whereas	negative	supercoiling	(Sc-)	

facilitates	the	opening	of	the	duplex	and	the	generation	of	single-stranded	segments.	

• Nucleosome	formation	and	disassembly	absorbs	and	releases	Sc-,	respectively.	

• Polymerases	generate	Sc+	ahead	and	Sc-	behind	their	tracks.	

• Excess	of	Sc+	arrests	DNA	tracking	enzymes	(helicases	and	polymerases),	suppresses	

transcription	elongation	and	initiation,	and	destabilizes	nucleosomes.	

• Sc-	facilitates	DNA	melting	during	the	initiation	of	replication	and	transcription,	D-loop	

formation	and	homologous	recombination	and	nucleosome	formation.	

• Excess	of	Sc-	favors	the	formation	of	alternative	DNA	structures	(R-loops,	guanine	

quadruplexes,	right-handed	DNA	(Z-DNA),	plectonemic	structures),	which	then	absorb	

Sc-	upon	their	formation	and	attract	regulatory	proteins.	
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