
 
Supplementary Table 1: Markers used for mass cytometry analyses.  
 
 
  



 
Supplementary Table 2: Genes used for Cytotoxicity and Tfh Gene Enrichment Scores. Genes 
comprising the cytotoxicity and Tfh gene signatures were derived from Hashimoto et al. 2019 
and Locci et al. 2013, respectively. 
  



 
 
 

 
 
 
Supplementary Figure 1: Percentage of total T cells are similar in healthy controls and SSc 
patients. Quantification of CD3+ T cells in patients with SSc (n = 82) compared with healthy 
controls (n = 18) using mass cytometry data. ns, non-significant. 
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Supplementary Figure 2. ICOS expression is a continuum in PD-1hi CXCR5- HLA-DR+ CD4 T 
cells. Biaxial plot of ICOS expression in PD-1hi CXCR5- CD4 T cells. 
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Supplementary Figure 3: PD-1hiCXCR5-HLA-DR+ICOS- CD4 T cells show a lower Tfh score 
associated with a T helper phenotype compared with other PD-1hiCXCR5- CD4 T cell 
populations. The Tfh gene signature score is depicted for the CD4 T cell subsets derived from 
bulk RNA sequencing data of CXCR5- CD4 T cell subsets in RA patients as depicted in Figure 3B. 
Subsets are defined by expression of PD-1, HLA-DR, and ICOS as noted. Paired t-test 
comparisons are shown. *p<0.05; **p<0.01; ns, non-significant. 
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Supplementary Figure 4. PD-1hi CXCR5- HLA-DR+ ICOS+ CD4 T cell frequencies are not 
significantly correlated with DLCO or FVC. Frequencies of PD-1hi CXCR5- HLA-DR+ ICOS+ CD4 T 
cell subset correlated with DLCO(%) shows r=.01, p=0.942 and correlation with FVC(%) shows 
r=-0.04, p=0.77.  
 


