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    Abstract

        Among mammalian secreted phospholipases A2 (sPLA2s), the group X enzyme has the most potent hydrolyzing capacity toward phosphatidylcholine, the major phospholipid of cell membrane and lipoproteins. This enzyme has recently been implicated in chronic inflammatory diseases such as atherosclerosis and asthma and may also play a role in colon tumorigenesis. We show here that group X sPLA2 [mouse (m)GX] is one of the most highly expressed PLA2 in the mouse colon and that recombinant mouse and human enzymes stimulate proliferation and mitogen-activated protein kinase activation of various colon cell lines, including Colon-26 cancer cells. Among various recombinant sPLA2s, mGX is the most potent enzyme to stimulate cell proliferation. Based on the use of sPLA2 inhibitors, catalytic site mutants, and small interfering RNA silencing of cytosolic PLA2α and M-type sPLA2 receptor, we demonstrate that mGX promotes cell proliferation independently of the receptor and via its intrinsic catalytic activity and production of free arachidonic acid and lysophospholipids, which are mitogenic by themselves. mGX can also elicit the production of large amounts of prostaglandin E2 and other eicosanoids from Colon-26 cells, but these lipid mediators do not play a role in mGX-induced cell proliferation because inhibitors of cyclooxygenases and lipoxygenases do not prevent sPLA2 mitogenic effects. Together, our results indicate that group X sPLA2 may play an important role in colon tumorigenesis by promoting cancer cell proliferation and releasing various lipid mediators involved in other key events in cancer progression.

      
	PLA2, phospholipase A2
	sPLA2, secreted phospholipase A2
	cPLA2, cytosolic phospholipase A2
	Apc, adenomatous polyposis coli
	AA, arachidonic acid
	m, mouse
	MAP, mitogen-activated protein
	DMEM, Dulbecco's modified Eagle's medium
	FCS, fetal calf serum
	PGE2, prostaglandin E2
	FAF BSA, fatty acid-free bovine serum albumin
	ITS, insulin, transferrin, selenious acid
	MAPK, mitogen-activated protein kinase
	MK886, 3-[1-(p-chlorophenyl)-5-isopropyl-3-tert-butylthio-1H-indol-2-yl]-2,2-dimethylpropanoic acid
	ATX, autotaxin
	ECF, enhanced chemifluorescence
	siRNA, small interfering RNA
	h, human
	RT-qPCR, reverse transcription quantitative polymerase chain reaction
	DIG, digoxigenin
	SSC, standard saline citrate
	PBS, phosphate-buffered saline
	TBS, Tris-buffered saline
	GFP, green fluorescent protein
	OS1, Oxyuranus scutellatus scutellatus sPLA2-1
	OS2, Oxyuranus scutellatus scutellatus sPLA2-2
	LPA, lysophosphatidic acid
	LPC, lysophosphatidylcholine
	ANOVA, analysis of variance
	LPE, lysophosphatidylethanolamine
	COX, cyclooxygenase
	LOX, lipoxygenase
	S32826, [4-(tetradecanoylamino)benzyl]phosphonic acid
	PA, phosphatidic acid
	LY329722, 3-(3-aminooxalyl-1-benzyl-2-ethyl-6-methyl-1H-indol-4-yl)propionic acid.
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 The online version of this article (available at http://molpharm.aspetjournals.org) contains supplemental material.
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