Marginal Zone B cells: potential drivers of inflammation associated with hypertension 
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Introduction. Experimental hypertension is associated with inflammation and B cell activation. Moreover, global B cell depletion blunts increases in BP, inflammation, cardiac and vascular remodelling. However, it remains unclear which B cell populations mediate pro-hypertensive responses and if B cell activation involves classical antigen recognition. 
Aims. To characterise B cell populations and determine the nature of B cell activation in experimental hypertension.
Methods. Hypertension was induced in male and female C57BL6 mice via angiotensin II infusion (0.7 mg/kg/day, s.c., 28 days). Control mice received vehicle (veh; saline). Systolic BP was measured by tail-cuff plethysmography. The impact of hypertension on B cell populations was characterised by single-cell RNA sequencing (scRNAseq) of spleens. The expression of specific immunoglobulin heavy chains (IGHVs) that form B cell receptors (BCRs) are increased in antigen-driven activation. IGHV expression was assessed by single-cell BCR sequencing (scVDJseq) to determine if B cell activation is antigen-driven. Multi-organ flow cytometry was used to validate findings.
Results. Angiotensin II increased BP in both sexes by ~40mmHg compared to veh-infused mice (166±3 vs 124±2 mmHg veh), although pressor responses in females developed at a slower rate. Marginal zone (MZ) B cells were significantly expanded in spleens from hypertensive mice in scRNAseq (7% vs 4% veh) and flow cytometry (P<0.01) datasets. scVDJseq revealed increased IGHV1 expression in MZBs ([0.01, 0.08] 95% CI, q<0.02) from hypertensive mice, suggesting antigen-driven activation. Flow cytometry showed angiotensin II increased the proportion of splenic MZBs bearing the antigen-specific activation marker Nur77 (P<0.02). In hypertensive mice, renal flow cytometry revealed infiltration (P<0.02), antigen-specific activation (P<0.02) and accumulation of MZB-like memory cells (P<0.01).
Discussion. Hypertension is associated with antigenic activation of MZB cells expressing unique BCRs that recognise pro-hypertensive (auto)antigens that may drive local and/or systemic inflammation associated with hypertension.
