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AbstractAbstract

Phosphatidylinositol	may	be	phosphorylated	at	either	3-	or	4-	positions	on	the	inositol	ring	by	PI	3-kinases	or
PI	4-kinases,	respectively.

Phosphatidylinositol	3-kinases

Phosphatidylinositol	3-kinases	(PI3K,	provisional	nomenclature)	catalyse	the	introduction	of	a	phosphate
into	the	3-position	of	phosphatidylinositol	(PI),	phosphatidylinositol	4-phosphate	(PIP)	or
phosphatidylinositol	4,5-bisphosphate	(PIP2).	There	is	evidence	that	PI3K	can	also	phosphorylate
serine/threonine	residues	on	proteins.	In	addition	to	the	classes	described	below,	further	serine/threonine
protein	kinases,	including	ATM	(Q13315)	and	mTOR	(P42345),	have	been	described	to	phosphorylate
phosphatidylinositol	and	have	been	termed	PI3K-related	kinases.	Structurally,	PI3Ks	have	common	motifs	of
at	least	one	C2,	calcium-binding	domain	and	helical	domains,	alongside	structurally-conserved	catalytic
domains.	wortmannin	and	LY	294002	are	widely-used	inhibitors	of	PI3K	activities.	wortmannin	is
irreversible	and	shows	modest	selectivity	between	Class	I	and	Class	II	PI3K,	while	LY294002	is	reversible	and
selective	for	Class	I	compared	to	Class	II	PI3K.

Class	I	PI3KsClass	I	PI3Ks	(EC	2.7.1.153)	phosphorylate	phosphatidylinositol	4,5-bisphosphate	to	generate
phosphatidylinositol	3,4,5-trisphosphate	and	are	heterodimeric,	matching	catalytic	and	regulatory	subunits.
Class	IA	PI3Ks	include	p110α,	p110β	and	p110δ	catalytic	subunits,	with	predominantly	p85	and	p55
regulatory	subunits.	The	single	catalytic	subunit	that	forms	Class	IB	PI3K	is	p110γ.	Class	IA	PI3Ks	are	more
associated	with	receptor	tyrosine	kinase	pathways,	while	the	Class	IB	PI3K	is	linked	more	with	GPCR
signalling.

Class	II	PI3KsClass	II	PI3Ks	(EC	2.7.1.154)	phosphorylate	phosphatidylinositol	to	generate	phosphatidylinositol	3-
phosphate	(and	possibly	phosphatidylinositol	4-phosphate	to	generate	phosphatidylinositol	3,4-
bisphosphate).	Three	monomeric	members	exist,	PI3K-C2α,	β	and	β,	and	include	Ras-binding,	Phox	homology
and	two	C2	domains.

The	only	class	III	PI3Kclass	III	PI3K	isoform	(EC	2.7.1.137)	is	a	heterodimer	formed	of	a	catalytic	subunit	(VPS34)	and
regulatory	subunit	(VPS15).

Phosphatidylinositol	4-kinases

Phosphatidylinositol	4-kinases	(EC	2.7.1.67)	generate	phosphatidylinositol	4-phosphate	and	may	be	divided
into	higher	molecular	weight	type	III	and	lower	molecular	weight	type	II	forms.
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database	by	citation	analyzers.	Readers	will	almost	certainly	want	to	visit	the	relevant	sections	of	the
database	which	are	given	here	under	database	links.

GtoPdb	is	an	expert-driven	guide	to	pharmacological	targets	and	the	substances	that	act	on	them.	GtoPdb	is	a
reference	work	which	is	most	usefully	represented	as	an	on-line	database.	As	in	any	publication	this	work
should	be	appropriately	cited,	and	the	papers	it	cites	should	also	be	recognized.	This	document	provides	a
citation	for	the	relevant	parts	of	the	database,	and	also	provides	a	reference	list	for	the	research	cited	by
those	parts.	For	further	details	see	[21].

Please	note	that	the	database	version	for	the	citations	given	in	GtoPdb	are	to	the	most	recent	preceding
version	in	which	the	family	or	its	subfamilies	and	targets	were	substantially	changed.	The	links	below	are	to
the	current	version.	If	you	need	to	consult	the	cited	version,	rather	than	the	most	recent	version,	please
contact	the	GtoPdb	curators.
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