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Acute myeloid leukemia (AML) is an aggressive hematological disorder mainly affecting people of older age. While studying the reasons behind the exponential increase of AML incidence
with age, a potential role of diacylglycerol kinases in AML development was observed.

Diacylglycerol kinases (DGK) are a family of regulators of lipid signaling that decrease diacylglycerol signaling while producing phosphatidic acid, a bioactive lipid by itself. DGK activity is
known to play a role in cell transformation but also in immunosurveillance against tumors. DGK's role in tumor cells prompted the biochemistry research group of the Center for translational
research on allergic and autoimmune diseases of Eastern Piedmont University to develop novel DGK inhibitors with potential applications to genetic and oncological diseases.

The potential role of DGKs in AML emerged from an exploration of the TGCA and GTEx databases with the GEPIA2 tool that highlights DGK'’s overexpression in AML tumor tissue when
compared to control tissues. Among the 10 DGK isoforms known, specifically DGKA, DGKD, DGKE, DGKG and DGKZ are significatively overexpressed in AML tumor tissue. An increased
expression of DGKA, DGKD, DGKG and DGKQ was also notable in expression data from BeatAML2 database when comparing AML tumor cells with CD34+ controls. When observing overall
survival, DGKA and DGKE are negative prognostic markers, while high DGKG expression leads to a more favorable prognosis and DGKD or DGKZ do not correlate with survival. Those data
suggest and alteration of diacylglycerol signaling in AML and a specific contribution of each DGK isoform to cell transformation.

To experimentally validate those results we explored the sensitivity of the HL-60 cellular model to the available DGK inhibitors and compared it to other lymphoma models (Jurkat cells) or
primary peripheral blood derived mononucleated cells (PBMC). We observed a selective sensitivity of HL-60 to DGK inhibitors in line with a specific function of those enzyme in AML biology.
Those preliminary data suggest the opportunity to further explore the biological role of DGK in AML and their potential utility as therapeutic targets.
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Fig.2 DGK expression and survival in AML
High DGK group is shown in red, low DGK in blue together with 95% confidence interval (dotted lines), n(high)=27, n(low)=27.
+ DGKA Logrank p=0.05, hazard ratio (high) 2.3 with p=0.05;

DGKG Logrank p=0.05, hazard ratio (high) 0.4 with p=0.05;

DGKH Logrank p=0.85; hazard ratio (high) 1.1 with p=0.85

DGKD Logrank p=0.69, hazard ratio (high) 0.86 with p=0.69;

DGKE Logrank p=0.06, hazard ratio (high) 2.2 with p=0.07;

DGKZ Logrank p=0.48, hazard ratio (high) 0,7 with p=0.49;

DGKQ Logrank p=0.34, hazard ratio (high) 1.4 with p=0.34;
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