










Supplementary Figure 5. Tregs are increased in frequency in SpA synovial fluid and show 

specific gene expression changes. 

(a) Representative flow cytometry plot plots showing CD25 and Foxp3 of CD4+ PB and SF.  (b) 

Representative flow cytometry (left panels) and summary data (right panel) showing CD25+ CD127low 

Tregs from paired SpA PB and SF (gated on CD4+) in PB and SF (n=8, blue dots: AS, red dots: PsA) 

(right panel). ** p 0.01 (paired t-test). (c) Comparison of AS SF and blood (PB) differential gene 
expression (scRNAseq) for each cluster. Blue plots p <0.05.  (d) Dot plots showing expression of 

trafficking markers (left hand panel) and Treg-associated transcription factors and TNF receptor 

superfamily genes in AS PB (red) and SF (blue dots). (e) Regulatory Module Score (obtained from Treg 

core set in Zemmour et al. (9) in PB and SF Tregs (pairwise t-test). (f) Normalised logarithmic 

(log(UMI+1)) expression of all detected genes in PsA PB and SF. Red dots represent genes that are 

differentially expressed (Wilcoxon rank-sum test with Bonferroni correction). All genes detected in at 

least 5% of cells in each tissue are computed.  (g) Genes upregulated in PsA SF compared to the PB 

grouped into the top 10 enriched Reactome categories. The color represents the p-value (after Benjamini-

Hochberg correction) for each enriched Reactome term. 





Supplementary Figure 6. Soluble LAG-3 protein modifies monocyte phenotype downregulating 

selected activation and maturation markers. (a) Gating strategy to identify monocytes within 

PBMCs assay. Downregulation of CD14 expression was observed in the presence of LAG3-Fc.  (b) 

Expression of TNF on CD14+ monocytes after overnight culture with LPS and human Fc, LAG-3-

Fc with and without blocking anti-MHC II (PBMCs from one AS patient). (c) Selected surface 

marker expression on monocytes (gated on CD3- CD14+) after overnight culture with LAG-3-Fc 
fusion protein. For markers with non bimodal distribution, geometric mean of fluorescence intensity 

was used. n=6 AS PBMC. hFc (human IgG1 Fc protein) was used as control in two of 6 experiments.  



Supplementary Figure 7. Graphical summary. Distinct functional Treg populations are present in 

SpA blood and joints. Here shown the most abundant phenotypes identified by our analysis. Figure 

generated using Biorender. 
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Supplementary Table 1. Demographic and clinical characteristics of patients studied with 

scRNAseq and flow cytometry. * available for AS patients only.
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Supplementary Table 2. Flow cytometry antibodies used. * antibody used in intracellular staining mix. 



Supplementary Table 3. Summary metrics of the two 10x Chromium sequencing runs for the AS 

samples. Parameters are calculated by the Cell Ranger automated analysis and refer to 5’ gene expression 

and hashing (“antibody reads”).  

Treg gene core set (ref 9) Th17 gene set 

"IL2RA", "IL2RB", "FOXP3", "CTLA4", 

"IKZF2", "TNFRSF4", "TNFRSF18", 

"TNFRSF9", "TNFRSF1B" 

"RORC", "KLRB1", "CCR6", "IL10", "IL1R1", 

"IL23R", "MAF", "IL17A", "IL17F", "IL22", "AHR" 

Supplementary Table 4. Gene lists used to calculate Module Score for each cluster. 
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