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SUPPLEMENTARY FIGURES

Supplementary Figure S1. Th17 cell differentiation of naïve T cells.
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Supplementary Figure S2. CD39 expression by Tns after co-culture with 

PB Tregs.
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Supplementary Figure S3. The concentrations of cytokines in the cell co-

culture supernatants.
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Supplementary Figure S4. The expression of FOXP3, IL-10 and TGF-β in 

Tregs.

Supplementary Figure S5. The percentages of STAT5+ cells and 

phosphorylated STAT5+ cells in sorted Tregs following stimulation with 

IL-2.
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Supplementary Table S6. Bisulfite sequencing results for the methylated 

CpG islands.

Supplementary Figure S7. The percentage of CD45RA- memory Tregs in 

Tregs.
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Supplementary Table S8. Basic characteristics of the AS patients.

SUPPLEMENTARY FIGURE LEGENDS

Supplementary Figure S1. Th17 cell differentiation of naïve T cells. (a) 

Analyzed was interleukin (IL)-23R expression on CD4+ T cells in peripheral 

blood mononuclear cells (PBMCs) from healthy controls (HCs) and patients 

with active ankylosing spondylitis (AS). Percentage of CD4+IL-23R+ T cells 

within PBMC populations, IL-23R mean fluorescence intensity (MFI) of 

CD4+IL-23R+ T cells and CD4 MFI of PBMCs in HCs (n = 5) and patients with 

active AS (n = 21) are shown. (b) Naïve T cells (Tns) from HCs and patients 

with active AS were cultured under the Th17 cell-skewing conditions (20 ng/mL 

IL-6, 1 ng/mL transforming growth factor (TGF)-β1, 10 ng/mL IL-1β, and 50 

ng/mL IL-23) in the presence of anti-CD3/CD28 beads (Tns:bead = 1:1). The 

percentage of CD4+IL-17a+ Th17 cells in HCs (day 3: n = 10; day 7: n = 9) and 

patients with active AS (day 3: n = 11; day 7: n = 8) was assessed by flow 

cytometry. Representative plots of the expression of IL-17a in CD4+ T cells 

from a HC and a patient with active AS are shown (left). p < 0.05 indicates 

significance (unpaired Student's t-test), ns: not significant.
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Supplementary Figure S2. CD39 expression by Tns after co-culture with 

PB Tregs. (a) Tns from HCs (n = 14) and patients with active AS (n = 9) were 

sorted and co-cultured with sorted Tregs (Tns:Tregs = 2:1) in the presence of 

anti-CD3/CD28 beads (Tns:beads = 1:1). On day 5, the cells were stained with 

fluorescence-conjugated antibody anti-human CD39 and assessed by flow 

cytometry. The percentage of CD39+ Tns within Tn populations and the CD39 

MFI of CD39+ Tns were assessed. p < 0.05 indicates significance (unpaired or 

paired Student's t-test); * = p< 0.05; ns: not significant. 

Supplementary Figure S3. The concentrations of cytokines in the cell co-

culture supernatants. Tns from HCs and patients with active AS (each n = 10) 

were treated and cultured as in Figure 3. On day 5, the supernatants were 

collected. The TGF-β (a), granzyme B (b) and IL-10 (c) in the supernatants of 

Tns cultured alone or co-cultured with sorted Tregs were assessed. Unpaired 

Student's t-test was used for comparisons between HCs and patients with 

active AS; otherwise, paired Student's t-test was utilized. p < 0.05 indicates 

significance; ** = p< 0.01; *** = p< 0.001; ns: not significant.

Supplementary Figure 4. The expression of FOXP3, IL-10 and TGF-β in 

Tregs. (a) Tregs of HCs and patients with active AS (each n = 6) were sorted 

and co-cultured with sorted Tns (Tns:Tregs = 2:1) in the presence of anti-

CD3/CD28 beads (Tns:beads = 1:1). On day 5, the cells were collected and 

RNA was extracted and reverse-transcribed into cDNA. The mRNA of 

FOXP3，IL-10 and TGF-β were assessed by real-time quantitative 
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polymerase chain reaction (qPCR). p < 0.05 indicates significance (Unpaired 

Student's t-test).

Supplementary Figure S5. The percentages of STAT5+ cells and 

phosphorylated STAT5+ cells in sorted Tregs following stimulation with 

IL-2. (a) The sorted Tregs from a HC and a patient with active AS were starved 

in serum free medium for 2 hours and stimulated with IL-2 for different time (0, 

5, 15, 30 and 60 minutes). The percentages of STAT5+ T cells and 

phosphorylated STAT5+ T cells in sorted Treg populations were assessed. 

Supplementary Table S6. Bisulfite sequencing results for the methylated 

CpG islands. The methylation level of 10 CpG islands was detected, and only 

the methylation level of Chr X 49260896 CpG was higher in Tregs from 

patients with AS than that from healthy controls. p < 0.05 indicates significance 

(Fisher's exact test).

Supplementary Figure S7. The percentage of CD45RA- memory Tregs in 

Tregs. (a) Percentages of CD4+CD25++CD45RA- memory Tregs within 

CD4+CD25++ Treg populations in HCs (n = 23) and patients with active AS (n = 

24) are shown. p < 0.05 indicates significance (Unpaired Student's t-test).

Supplementary Table S8. Basic characteristics of the AS patients. HLA-

B27, human leukocyte antigen B27; ESR, erythrocyte sedimentation rate; CRP, 

C-reactive protein; Treatment, at the time of sample collection the patient had 

received immunosuppressive agents or biological agents within three months.


