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Supplementary Figure 1: Gating strategy.  (A) Plots show the gating strategy for major B cell 

populations, including CD27-IgD+ (transitional and naïve), CD27+IgD+ (unswitched memory - 

non-CSM) CD27+IgD- (switched memory - CSM) and CD27-IgD- (double negative - DN) B cells 

as well as CD20+CD38hiCD27hi (pre-plasmablast and plasmablast) and CD20+CD27+CD43+ (B1) 

B cells. (B) Plots show the gating strategy for major B cell populations, including CD27-IgD+ 

(transitional and naïve), CD27+IgD+ (unswitched memory) CD27+IgD- (switched memory) and 

CD27-IgD- (double negative - DN) B cells and CD19+CD27hiCD38hi CD38hiCD27hi (pre-

plasmablast and plasmablast - PB).  From the mature CD27-IgD+ B cell compartment , cells were 

further subsetted into transitional T1 (MTG+CD38+++CD24+++), T2 (MTG+CD38++CD24++), T3 

(MTG+CD38+CD24+), activated naïve (MTG+CD24-), naïve (MTG-) and MTG+CD24+CD38- B 

cells.  

 
 
 
 



 
 
 
 
Supplementary Figure 2: Comparison of absolute B cell count/ml before and after 

belimumab treatment. Connected dot graphs show changes in the number of total B cells (A), 

and B cell subsets (B-M) at indicated times (in months) after treatment. Each color represents an 

individual donor. 

 
 
 
 
 
 
 



 

 
 
 
Supplementary Figure 3: The frequency and number of CD95 and CD21 expressing B cell 

subsets. A-C. The frequency and number of CD95 and CD21 expressing B cell subsets. Percent 

(A) of CD95 positive B cells within the major subsets (HD: n=13, LC: n=12, CB: n=14). 

Frequency (B) and total number (C) of CD21lo cells in major subsets of B cells (HD: n=15, LC: 

n=14, CB: n=12). *p <0.05; **p < 0.01; ***p <0.001; ****p<0.0001; ns: not significant. 

Comparisons were performed using Mann Whitney analysis (Suppl Fig 3C) and Kruskal-Wallis 

Test (Suppl Fig 3A and 3B). 

 

 

 

 

 



 

Supplementary Figure 4: VH, DH, JH and VH-JH paired usage. Bar graphs show 

frequencies of VH, DH and JH family usage in patients with (n=14) and without (n=10) 

belimumab treatment (A, C, E) and 5 individual patients before and after 6 months of treatment 

(B, D, F). Heatmaps (G-K) show the VH-JH paired usage from individual patients before (top) 

and after (bottom) treatment. 

 



 

Supplementary Figure 5: Clonotype distribution of different B cell subsets with and 

without treatment. Clonotype size ranking is shown on the y-axis, and the frequency of 

sequences for each clone as a percent of total repertoire is shown on the x-axis. Each line 

represents an individual patient (lupus control (LC) n=10; chronic belimumab (CB) n=14; pre 

and post belimumab n=5). 



 

 

Supplementary Figure 6. Clonal representation of PB in patients with and without 

belimumab treatment. Stacked bar graphs display the size distribution of the most common 

individual clonotypes constituting 30% of the repertoire (D30) of plasmablasts from (A) lupus 

controls (n=7) and (B) chronic belimumab-treated patients (n=13). Individual donors are shown 

at the bottom of each graph and the most frequently represented VH are color coded.   

Comparisons of individual genes were performed using Mann Whitney analysis.  



 

 

Supplementary Figure 7. Characteristics of chronic belimumab treated patients at inception. 

Data from the pre-belimumab screening visit are compared with the study visit (n=15). After >7 

years of belimumab treatment patients manifested a significant decrease in SLEDAI score and 

prednisone dose but changes in anti-dsDNA antibody titers were variable. Comparisons were 

performed using Wilcoxon Signed Rank test for paired samples. *p <0.05; **p < 0.01; ***p 

<0.001; ****p<0.0001; ns: not significant.  

  



Supplementary Table 1: Antibodies used for flow cytometry and sorting  

 Panel 1 Source Catalog Clone 
Mitotracker green Invitrogen M-7514   
IgD PE BD BD 555779 IA6-2 
CD3 PE/Texas Red Beckman Coulter IM2705U UCHT1 
CD38 PerCP/Cy5.5 Beckman Coulter A70205 LS198.4.3 
CD21 PECy7 BD BD 561374 B-ly4  
CD27 APC Beckman Coulter B09983 1A4CD27 
CD10 APC/AF700 Beckman Coulter A86353 ALB1 
CD24 APC/AF750 Beckman Coulter B10738 ALB9 
CD19 V450 BD BD 560354 HIB19  
Live/Dead Aqua Invitrogen L34957    

Panel 2       
IgM FITC BD BD 555782 G20-127 
CD38 APC/AF700 Beckman Coulter B23489 LS198.4.3 
CD3 PE/Texas Red Beckman Coulter IM 27050 UCHT1 
CD95 PerCP/Cy5.5 BD BD 561655 DX2  
IgD PE Cy7 BD BD 561314 IA6-2  
CD27 APC Beckman Coulter B09983 1A4CD27 
TACI PE BD BD 558414 1A1-K21-M22 
CD43 APC.AF750 Beckman Coulter A89307 DFT1 
CD20 Pacific Blue BioLegend 302320 2H7 
Live/Dead Aqua Invitrogen L34957    

Sorting Panel       
CD19 PE Cy7 BD 341103 SJ25C1 
CD27 APC Beckman Coulter B09983 1A4CD27 
IgD PE BD 555779 IA6-2  
CD38 PerCP/Cy5.5 Beckman Coulter A70205 LS198.4.3 
IgM FITC BD 555782 G20-127 
CD10 APC/AF750 Beckman Coulter A889310 ALB1 
CD43 APC/AF750 Beckman Coulter A89307 DFT1 
CD11b Pacific Blue BD 558123 ICRF44 
CD56 V450 BD 560361 B159  
CD3 Pacific Blue BD 558117 UCHT1  



  



 

  

 


