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Purpose: 

 Phosphatidyl-β-d-glucoside (PtdGlc) is a glycerophospholipid 

consisting of a glucose molecule bound to phosphatidic acid (1). PtdGlc is 

highly expressed on human neutrophils, where it induces spontaneous 

apoptosis. PtdGlc is deacylated by secretory phospholipase A2, which releases 

its lyso form (lysoPtdGlc) into the extracellular space. LysoPtdGlc acts as a spatial axon guidance 

molecule by interacting with the G protein-coupled receptor GPR55. Recent studies have 

demonstrated that lysoPtdGlc functions as a GPR55-mediated chemotactic molecule for human 

monocytes and macrophages (2). These findings suggest that the PtdGlc/lysoPtdGlc/GPR55 axis 

may regulate neutrophil homeostasis. To elucidate the role of PtdGlc in the apoptosis of neutrophilic 

lineage cells, this study examined three acute myeloid leukemia (AML) cell lines: HL-60 

(AML-M2/M3), KG1 (AML-M1), and KG1a (AML-M0) (3). 

Methods: 

 We compared PtdGlc expression and the apoptotic effects of the anti-PtdGlc monoclonal 

antibody DIM21 in the three AML cell lines: HL-60, KG1, and KG1a. 

Results and Discussion: 

 PtdGlc was highly expressed in HL-60 and KG1 cells but not in KG1a cells. HL-60 and 

KG1 cells underwent early apoptosis when treated with DIM21; however, KG1a cells remained 

resistant, regardless of their differentiation status. Interestingly, DIM21 induced late-stage apoptosis 

in KG1 cells specifically after all-trans retinoic acid (ATRA)-mediated differentiation. Co-treatment 

with ATRA and DIM21 significantly enhanced this apoptotic response. Mechanistic analysis 

revealed that this apoptosis was independent of NADPH oxidase and Fas signaling; neither a 

reactive oxygen species inhibitor nor a neutralizing anti-Fas antibody affected the outcome. Instead, 

DIM21 activated caspase-3 and caspase-8, indicating that PtdGlc mediates apoptosis through a 

caspase-dependent but NADPH oxidase- and Fas-independent pathway. Taken together, these 

findings shed new light on the apoptotic signaling function of PtdGlc in neutrophilic lineage cells 

lineage cells and their homeostasis, and underscore its potential as a novel therapeutic target in AML. 
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