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Background: Generation of autoantibodies and systemic inflammation are characteristic of dysregulation 
of B cells in the pathogenesis of lupus. Studying the population of B cells in the spleen can identify crucial 
B cell populations and provides potential therapeutic targets. 
Methods: Lupus mouse model was established, and B cells were purified from spleen. Single-cell RNA 
sequencing was performed to identify different B cell clusters between study and control mice. 
Results: The workflow of constructing SLE mouse model and the different B cell population in spleen are 
demonstrated in Figure 1. In this study, we identified 11 types of B cell populations. Pathways and 
transcriptional factors analysis of the interested clusters and expression profiles were demonstrated, 
comparing between study and control mice. 
Conclusion(s): The splenocytes of lupus mouse exhibited an altered expression profile, predominantly 
involving genes related to inflammation and antibody production, which are likely to contribute to lupus 
pathogenesis. These findings provide new insights into the specific functions of B cell populations in lupus 
and reveal potential therapeutic targets for this autoimmune disease. 

 



 
Fig. 1 The workflow of constructing SLE mouse model and the different B cell population in spleen. 
(A) Experimental design-construction of SLE mouse model and purification of B cells in spleen for single-
cell RNA-sequencing (sc-RNA-seq). (B) The Uniform Manifold Approximation and Projection (UMAP) 
plots shows the distribution of different B cell population. (C) Distribution ratio of B cells among the 
Imiquimod (IMQ) and normal control (NC) groups. 

 
Fig. 2 Pathways and Transcriptional factors (TFs) analysis of the interested clusters and expression 
profiles of different TFs by comparing with IMQ and NC groups. The upregulating enriched GO terms 
(BP) using the thresholds gene fold change>1.5 and the gene expression profile of transcriptional factors 
that was identified using ChEA3 analysis in (A and B) cluster_1, (C and D) cluster_2 and (E and F) 
cluster_3. 
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Abstract: 
Background: SLE may be triggered by infections such as Enterococcus gallinarum, EBV, and SARS-
CoV-2. We tested whether commensal streptococci can induce anti-dsDNA and elucidate the possible 
mechanism.  
 
Methods: We tested whether S. mutans, can induce anti-dsDNA in a murine model. Antibodies(Ab) and 
MPO-DNA were quantified by ELISA or western blot. 
 
Results: We examined whether commensal streptococci, like S. mutans, can induce anti-dsDNA in 
infective endocarditis (IE) patients(Fig.1A) and bacteremia models. In an in vivo mouse model, we 
observed anti-dsDNA production in mice with S. mutans bacteremia(Fig.1B). We identified that these Ab 
specifically recognized S. mutans surface protein glucosyltransferase I (GtfB,Fig.2A). Notably, 
recombinant GtfB alone induced anti-dsDNA antibody production in mice(Fig.2B), while a GtfB-deficient 
strain(NHS1ΔGtfB) reduced anti-dsDNA(Fig.2C). GtfB stimulates anti-dsDNA via molecular mimicry as 
shown by 3-D structural analysis (Fig.2D). We explored the correlation between NETosis biomarkers 
(MPO-DNA) and anti-GtfB and anti-dsDNA in SLE. It showed a weak positive correlation between MPO-
DNA and anti-GtfB (r =0.27,p=0.26,n=20) and a weak negative correlation with anti-dsDNA (r=-
0.1,p=0.69,n=20,Fig.2E). These findings suggest anti-GtfB from Streptococcus may be more related to 
NETosis. 
 
Conclusion: Previous studies showed that Gtfs act as modulins to induce Th17-associated cytokines, 
contributing to neutrophil recruitment, valve damage, and vegetation formation in a IE model. In this study, 
we found anti-dsDNA was induced by GtfB through molecular mimicry. Another possible explanation is 
that S. mutans induces anti-dsDNA through NET formation, providing extracellular DNA as 
autoantigens(Fig.2F). Further studies are needed to clarify the roles of commensal streptococci in SLE 
pathogenesis. 



 

    
 
 
 


