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Introduction. Pathogenic IgG autoantibodies and immune-complex deposition drive organ damage in Systemic Lupus Erythematosus (SLE). Although anti-neonatal Fc receptor (FcRn) antibodies accelerate IgG clearance, they do not directly address ongoing autoantibody production or inflammatory cell trafficking. The CXCL12–CXCR4 axis is critical for immune cell migration and the maintenance of long-lived plasma cell niches. Therefore, co-targeting CXCR4 may complement FcRn blockade by simultaneously restricting autoantibody output and preventing organ inflammation.
Aims. To evaluate the therapeutic potential of an FcRn×CXCR4 bispecific antibody (Anti-FcRn-CXCR4) and determine whether dual targeting yields superior disease control compared with FcRn blockade alone or prednisone.
Methods. In vitro, peripheral blood mononuclear cells (PBMCs) from SLE patients were stimulated with R848+IL-2 to induce antibody-secreting cells (ASCs) and then exposed to increasing concentrations of Anti-FcRn-CXCR4; dsDNA-specific ASC spots were quantified by ELISPOT. In parallel, key immune populations were profiled by flow cytometry in MRL/lpr splenocytes under graded treatment. In vivo, MRL/lpr mice received Anti-FcRn-CXCR4, anti-FcRn monoclonal antibody, or prednisone; endpoints included plasma total IgG and anti-dsDNA levels, renal IgG/C3 deposition, and glomerular pathology.
Results. Anti-FcRn-CXCR4 dose-dependently reduced dsDNA-specific ASC spots in stimulated SLE PBMCs and decreased the frequency of CD138⁺CXCR4⁺IgA⁺ cells in MRL/lpr splenocytes. In vivo, the bispecific antibody lowered plasma total IgG and anti-dsDNA levels in MRL/lpr mice, reduced renal IgG/C3 deposition, and improved glomerular pathology. Notably, it demonstrated superior efficacy to anti-FcRn monotherapy, with a more pronounced reduction in renal deposition than prednisone.
Discussion. By coupling FcRn-mediated IgG clearance with the blockade of CXCR4-driven cell trafficking, Anti-FcRn-CXCR4 demonstrates a robust link between suppressed in vitro autoantibody output and reduced in vivo renal pathology. This coherent mechanism-to-phenotype evidence chain underscores its translational potential as a dual-targeting strategy for SLE.
