

Hypoxia and HIF-1 upregulate the expression of the glycerophospholipid and triacyglyceride synthesis enzyme AGPAT4.
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Hypoxia is a hallmark of solid tumors and Hypoxia Inducible Factors (HIFs) mediate the adaptation of cancer cells to the hypoxic tumor microenvironment. HIFs promote cancer cell survival and proliferation by reprogramming metabolism, including upregulation of triacylglyceride (TAG) synthesis and lipid droplet (LD) accumulation. Acylglycerolphosphate acyltransferases (AGPATs) are a family of five enzymes,  AGPAT1-5, that convert lysophosphatidic acid (LPA) to phosphatidic acid (PA) in the TAG biosynthesis pathway. The AGPAT isoforms are encoded by different genes and differ in their tissue distribution, substrate specificity and expression regulation.  AGPAT isoform expression has been associated with cancer progression, suggesting that they may be used as biomarkers and therapeutic targets for cancer diagnosis and treatment.  Accordingly AGPAT2, the best studied  family isoform, is a direct target of HIF-1 and its induction in cancer cells under hypoxia increases LD accumulation, cell survival and chemoresistance (1). We now show that in addition to AGPAT2, the expression of AGPAT4 is also upregulated under hypoxic conditions in hepatocarcinoma (Huh7), lung adenocarcinoma (A549 and H1299), breast cancer (MCF7) and cervical adenocarcinoma (HeLa) cell lines. Induction of AGPAT4 expression is HIF-1-dependent, as it is prevented by HIF1A knockout in HeLa cells. Furthermore, bioinformatic analysis of publicly available cancer patient data shows that the expression of AGPAT4 is positively correlated with the expression of both HIF1A and a hypoxia gene signature. Importantly, in several cancer types, including cervical squamous cell carcinoma and endocervical adenocarcinoma (CESC) as well as  liver hepatocellular carcinoma (LICH), high AGPAT4 expression is associated with negative prognosis, highlighting the importance of hypoxia-induced upregulation of AGPAT4 for human patient tumor growth.
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