
Supplementary Figure 1. Changes in CD56dim NK cell subsets subdivided by CD8 

and CD57 expression. The proportion of (A) CD8-CD57-, (B) CD8-CD57+, and (C) 

CD8+CD57-  NK cells. (D) The proportion of CD56bright NK cells. Whiskers on plots 

represent min to max values. P values were determined by using the Kruskal-Wallis test 

with Dunns multiple test correction. *P <0.05, **P <0.01.



Supplementary Figure 2. NK cell activating receptor expression is consistent 

across disease activity states. (A) The proportion of total CD56dim NK cells expressing 

NKG2D, NKp46, CD16 and CD226 (B), The MFI NKG2D, NKp46 and CD16 on 

CD8+CD57 + NK cells. Whiskers on plots represent min to max values. P values were 

determined by using the Kruskal-Wallis test with Dunns multiple test correction. 



Supplementary Figure 3. In-vitro functional responses of CD56bright NK cells is 

similar across RA disease activity states. The proportion of IL-2 stimulated CD56bright 

NK cells subsets expressing (A) TNFα, (B) IFNγ, and (C) CD107a in response to K562 

target cell interaction. Whiskers on plots represent min to max values. P values were 

determined by using the Kruskal-Wallis test with Dunns multiple test correction. 



Supplementary Figure 4. SPICE analysis uncovers 8 functional NK cell subsets. 

IL-2 stimulated CD56dim NK cells give rise to distinct functional subtypes in response 

to K562 target cell interaction. Whiskers on plot represent min to max values. P values 

were determined by using the Kruskal-Wallis test with Dunns multiple test correction. 

*P <0.05, **P <0.01.



Supplementary Figure 5. Expression of CD8 is associated with enhanced 

polyfunctional responses. (A) Comparison of the proportion of CD107a+IFNγ+ TNFα+ NK 

cell subsets between CD8- and CD8+  and (B) CD57- and CD57+ NK cells in response to IL-2 

stimulation and K562 target cell interaction. Whiskers on plots represent min to max values. P 

values were determined by using the Mann Whitney test. **P <0.01, ***p<0.001.



Supplementary Figure 6. Baseline levels of CD16 is consistent across 

groups. Baseline expression of CD16 on CD56dimCD16+ NK cells. Whiskers on 

plot represent min to max values. P values were determined by using the Kruskal-

Wallis test with Dunns multiple test correction.



Supplementary Figure 7. NK cell phenotypes associated with stable remission are 

reduced from synovial tissue of active RA. (A) The proportion of CD56dimCD16+ NK 

cells between peripheral blood (PB) and synovial fluid (SF), (B) Soluble ADAM levels in 

paried serum and synovial fluid, (C) The number of cells within 8 transcriptional clusters 

from single cell RNA-Seq of synovial tissue, (D) UMAP feature plot showing the expression 

of inhibitory receptors across CD56bright and CD56dim clusters (E), Comparing the 

proportion of CD56bright NK cells expressing KLRC1 to all cells expressing genes encoding 

all corresponding KIRs. Whiskers on plot represent min to max values. P values were 

determined by using the Mann Whitney test (A) and the Kruskal-Wallis test with Dunns 

multiple test correction (D) **P <0.01, ****p<0.0001.





Supplementary table 2. Validation sample spectral flow panel

Target Label Clone Supplier Product ID

CD16 BUV395 3G8 BD 563784

CD8 BUV563 PRA-T8 BD 612915

FVS-455UV eFlour455UV N/A Thermofisher 65-0868-14

CD226 BUV737 118A BD 752663

Streptavidin PerCP-Cy5.5 N/A Biolegend 405214

NKp46 BV421 9E2 Biolegend 331913

CD57 BV510 QA17A04 Biolegend 393313

CD117 104D2 BV650 Biolegend 313221

CD56 BV785 5.11H11 Biolegend 362550

KIR2DL1 FITC HP-MA4 Biolegend 339503

CRTH2 BM16 PE-Dazzle Biolegend 350125

CD127 A019D5 PE-Cy5 Thermofisher 605-210

CD45 PerCP 2D1 Biolegend 368506

NKG2A APC/Fire 750 S19004C Biolegend 375115

NKG2D APC 1D11 Biolegend 320807

* CD127, CD177 and CRTH2 was included to exclude any innate lymphoid cells (ILC) which may be present
* Streptavidin was included to detect any remaining biotinylated CD3 and CD19 which was not depleted 
   by the Dynabead enrichment



Supplementary table 3. Functional analysis spectral flow panel

Target Label Clone Supplier Product ID

CD16 BUV395 3G8 BD 563784

FVS-455UV eFlour455UV N/A Thermofisher 65-0868-14

CD8 AF700 RPA-T8 Biolegend 301027

IFNy BUV737 4S.B3 BD 612845

NKp46 BV421 9E2 Biolegend 331913

CD57 BV510 QA17A04 Biolegend 393313

TNFa BV650 MAb11 Biolegend 503937

CD56 BV785 5.11H11 Biolegend 362550

KIR2DL1 FITC HP-MA4 Biolegend 339503

CD69 PE-Cy5 FN50 Biolegend 310907

CD107a PE-Cy7 HA43 Biolegend 328617

CD45 PerCP 2D1 Biolegend 368506

NKG2A APC/Fire 750 S19004C Biolegend 375115



Stable remission Intermittent remission Active Disease 

Clinical parameters

Disease duration in years, 

mean(SD)

3.6 (2.9) 3.3 (2.7) 3.5 (2.8)

DAS28, mean(SD) 1.40 (0.44) 2.09 (0.41) 4.12 (0.5)

VASPA in mm, mean(SD) 5.07 (6.50) 35.56 (29.4) 38.50 (30.6)

FACIT-FB, mean (SD) 27.50 (25.21) 41.22 (28.60) 45.13 (22.28)

HAQC, mean (SD) 0.20 (0.31) 0.76 (0.75) 0.72 (0.52)

Swollen joint count, mean 

(SD)

0.58 (0.85) 1.22 (0.83) 1.25 (0.73)

Tender joint count, mean 

(SD)

0 (0) 0.11 (0.33) 5.88 (4.7)

Physician global 

assessment, 

mean (SD)

1.4 (5.3) 15.63 (8.2) 27.50 (13.89)

Patient global 

assessment, 

mean (SD)

9.0 (8.1) 35.78 (26.3) 46.38 (25.1)

Laboratory parameters

ESR (mm/hr), mean (SD) 6 (3.1) 11 (8.2) 15.88 (8.4)

CRP (mg/dl), mean (SD) 5 (1.3) 4.5 (1.0) 7.2 (4.6)

Treatment information

Methotrexate, n (%) 14 (100) 8 (100) 8 (100)

Hydroxychloroquine, n (%) 3 (21) 3 (38) 2 (25)

Sulfasalazine, n (%) 2 (14) 1 (13) 0 (0)

Leflunomide, n (%) 0 (0) 1 (13) 1 (13)

Supplementary table 4. Validation sample set information

A Visual analogue scale for pain, B Functional Assessment of Chronic Illness Therapy- Fatigue, C Health assessment 
questionnaire

Healthy controls

(n = 6)

Stable remission

 (n = 14)

Intermittent 

remission 

(n = 8)

Active Disease 

(n = 8)

Demographics

Age in years, 

mean(SD)

52.50 (11.33) 62.86 (11.54) 66.22 (7.98) 60.88 (9.03)

Female/male, n (%) 5 (83) / 1 (17) 10 (71) / 4 (29) 6 (75) / 2 (15) 5 (63) / 3 (37)

Demographics, clinical characteristics and treatment information relating to samples analysed in 

Figure 1E-G, Figure 2 and Figure 3 



Healthy controls

(n = 6)

Stable remission

 (n = 7)

Active Disease 

(n = 6)

Age in years, 

mean(SD)

52.50 (11.33) 60 (13.63) 52 (18.63)

Female/male, n (%) 5 (83) / 1 (17) 4 (57) / 3 (43) 5 (83) / 1 (17)

DAS28, mean(SD) N/A 1.28 (0.55) 4.92 (0.53)

Supplementary table 5. Functional studies sample information

Active Disease 

(n = 6)

Age in years, mean(SD) 57 (21.96)

Female/male, n (%) 6 (100) / 0 (0)

DAS28, mean(SD) 4.5 (1.3)

Supplementary table 6. Paired PBMC/SFMC 

sample information

Information relating to samples analysed in Figure 4 and Figure 5 

Information relating to samples analysed in Figure 6  
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