P2Y12 blockade disrupts autoantibody–immune complex amplification loop in lupus
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Introduction. Sustained autoantibody production by plasma cells drives systemic lupus erythematosus (SLE) persistence. The resulting immune complexes amplify myeloid inflammation and organ immune deposition, yet strategies simultaneously targeting both antibody output and immune complex-mediated amplification remain lacking.
Aims. To investigate whether purinergic receptor P2Y12 serves as a druggable checkpoint linking humoral output to myeloid amplification in SLE, and to evaluate ticagrelor-mediated P2Y12 blockade.

Methods. P2Y12 expression was profiled by flow cytometry in SLE and healthy PBMCs. Ticagrelor effects on B cell differentiation, activation and proximal kinase phosphorylation were assessed in stimulated human PBMCs. MRL/lpr mice received ticagrelor to evaluate humoral burden and renal outcomes. Mechanisms were interrogated by RNA-seq in ATP-stimulated B cells and by RNA-seq combined with NF-κB p105/p50 CUT&Tag in immune complex-stimulated BMDMs.

Results. P2Y12 was upregulated on SLE B cells and monocytes and enriched in antibody-secreting compartments, with correlated CXCR4 upregulation in plasma cells suggestive of enhanced bone marrow retention. Ticagrelor dose-dependently suppressed effector differentiation, reduced plasma cell and germinal center B cell proportions, and downregulated differentiation transcription factors and costimulatory markers, with concurrent SYK/BTK phosphorylation reduction and remodeling of ATP-driven transcriptional programs. In BMDMs, ticagrelor suppressed immune complex-induced inflammation; CUT&Tag revealed selectively reduced NF-κB occupancy at proinflammatory loci while preserving feedback-associated sites, attenuating myeloid output that feeds back to sustain B cell activation. In MRL/lpr mice, ticagrelor lowered IgG and autoantibodies, attenuated germinal center and plasma cell expansion, and improved renal histopathology with reduced glomerular immune deposition.
Discussion. P2Y12 drives a self-reinforcing loop between plasma cell antibody output and immune complex-mediated myeloid amplification. Ticagrelor disrupts this loop at both ends, supporting P2Y12 blockade as a translatable therapeutic strategy for SLE.

