[bookmark: _Hlk140182803]Supplemental materials and methods
Clinical evaluation of RA patients
Thirty-seven HD local volunteers with no history of autoimmune diseases were recruited. All forty-eight patients and volunteers were Chinese. X-ray films of hand or knee arthritis defined pain and swelling of patients at the time of evaluation. Age of disease onset and other information was determined from medical records. Measurement of disease activity was standardized according to criteria from the European League Against Rheumatism (EULAR). The 28-joint Disease Activity Score (DAS28) and Simplified Disease Activity Index (SDAI) were administered to assess disease activity and patients’ clinical improvement in this study. Clinical measures are statistically derived indexes based on 28-joint count for swelling (28SJC, 0-28), 28-joint count for tenderness (28TJC, 0-28), erythrocyte sedimentation rate (ESR, Westergren, 0-140 mm/h), C-reactive protein (CRP, mg/L), patients’ global assessment of disease activity (PtGA) and physicians’ global assessment (PhGA). The DAS28/ESR was calculated as follows: DAS28/ESR = 0.56 ×＋0.28 × ＋0.70 × Ln(ESR)＋0.014 × PtGA. In addition, the DAS28/CRP was calculated as follows: DAS28/CRP = 0.56×＋0.28 × ＋0.36 × Ln(CRP+1)＋0.014 × PtGA ＋0.96. Both DAS28/ESR and DAS28/CRP yield a score between 0 and 9.4, where a higher score indicates higher disease activity. A score below 2.6 (< 2.6) was defined as remission, a score within the range of 2.6-3.2 was defined as low disease activity, a score within the range of 3.2-5.1 was defined as moderate disease activity, and a score within the range of 5.1-9.4 was defined as high disease activity. The SDAI was calculated as follows: SDAI = 28 TJC＋28SJC＋PtGA＋PhGA＋CRP, with scores ranging from 0 to 86. Similarly, a higher score indicates higher disease activity. A score below 3.3 (< 3.3) was defined as remission, a score within the range of 3.3-11 was defined as low disease activity, a score within the range of 11.1-26 was defined as moderate disease activity, and a score within the range of 26-86 was defined as high disease activity.
[bookmark: _Hlk140182823][bookmark: _Hlk124457802]Clinical evaluation of arthritis mice
Severity of mice arthritis was evaluated macroscopically by visual inspection of the paws, an arthritis index, and ankle circumference after immunization. Each paw was examined once every two days for swelling and redness. Degree of inflammation was scored individually on a scale from 0 to 4. The clinical arthritis index scoring system was as follows: 0 - no evidence of erythema and swelling signs of arthritis, 1 - erythema and mild swelling of tarsals or ankle joint and/or redness of the foot pad, 2 - erythema and mild swelling extending from the ankle to the tarsals, 3 - erythema and moderate swelling extending from the ankle to metatarsal joints, 4 - indicating the most severe inflammation, severe erythema and swelling encompass the ankle changes, foot and digits, or ankylosis of the limb and inability to bend it. Clinical arthritis scores were calculated by summing individual scores from all four paws on each mouse, resulting in a maximum total score of 16 per mouse, with a minimum score of 4 indicating arthritis was induced successfully. 
Adjuvant-induced arthritis (AA) mouse model
MTX is a sustained action drug with clinical response within 4 weeks and a plateau phase after 6 months of therapy. To avoid the superimposed side effect of MTX/AMD3100 treatment and adjuvant immunization on the growth and body weight of arthritis mice, preventative treatment was carried out for every experimental mouse (C57BL/6J). Briefly, control group mice were treated with 150 μL normal saline (NS) through gastric infusion every three days for a total of five times (day 1 to day 15). The experimental group was simultaneously treated with the control group in the same manner with MTX (2.5 mg/Kg) or AMD3100 (5 mg/Kg) (dissolved in 150 μL NS) before immunization. To determine the therapeutic effects of MTX, half of the control group mice and the experimental group mice were injected with 150 μL of 4 mg/mL heat-killed Mycobacterium tuberculosis suspended in complete Freund’s adjuvant (CFA) (day16, Sigma-Aldrich, USA). After injecting the CFA, all mice were bred normally and observed for signs of arthritis. Mice were weighed once every two days. On day 20, day 27, day 38, blood samples were collected through a submandibular blood collection method and treated with a red blood cell lysis buffer (Solarbio Life Sciences, China). Flow cytometry was then used to analyze CXCR4 surface expression on peripheral immune cells.
[bookmark: _Hlk140182840]Breeding of Mx1-Cre+/CXCR4flox/flox mice and genotyping
CXCR4flox/flox (C57BL/6J background, B6.129P2-CXCR4tm2Yzo/J) mice were purchased from Jackson laboratory (The Jackson laboratory, USA). Mx1-cre+ mice (C57BL/6J background, B6. Cg-Tg (Mx1-cre)1Cgn/NJΜ) were purchased from Nanjing Biomedical Research Institute of Nanjing University (Nanjing, China). The wild type C57BL/6J mice were purchased from Vital River Laboratories (Beijing, China). Mice were looked after with clean air and a healthy supply of food and water. Experiments were performed with 10-week-old genetically modified females. Mx1-cre-/CXCR4flox/flox mice were crossed with Mx1-cre+/CXCR4+/+ mice to obtain the F1 generation of Mx1-cre+/CXCR4flox/+ and Mx1-cre-/CXCR4flox/+ mice. Then, the F1 generation of Mx1-cre+/CXCR4flox/+ mice were self-crossed to obtain the F2 generation of Mx1-cre+/CXCR4flox/flox, Mx1-cre+/CXCR4flox/+, Mx1-cre+/CXCR4+/+, Mx1-cre-/CXCR4flox/flox, Mx1-cre-/CXCR4flox/+ and Mx1-cre-/CXCR4+/+, with their genotypes subsequently identified with genomic polymerase chain reaction (PCR). Age and gender matched mice were used for the entirety of our study. Mx1-cre+ (Mx1-cre+/CXCR4+/+), CXCR4flox/flox (Mx1-cre-/CXCR4flox/flox) and wild type (Mx1-cre-/CXCR4+/+, WT) mice were used as controls. Conditional CXCR4 knockout mice were induced from the Mx1-cre+/CXCR4flox/flox mice by intraperitoneal injection of 12.5 mg/kg polyinosinic-polycytidylic acid (PI: PC, Novus Biologicals, USA) once every two days for one week (3 times total), and the expression of CXCR4 in PBMCs and CD3+ T cells was confirmed with qRT-PCR and FCM.
[bookmark: _Hlk140182854]Supplemental results
Peripheral inflammation in RA patients
The levels of IL-1, IL-2, IL-6, IL-8, TNF-α and CXCL12 in serum were measured by ELISA from RA patients and healthy controls. Compared to healthy controls, serum levels of IL-1, IL-2, IL-8 and TNF-α were significantly increased by 56.78 ± 13.85% (P = 0.007) (Fig. S3A), 55.53 ± 8.29% (P = 0.0007) (Fig. S3B), 71.19 ± 16.03% (P = 0.007) (Fig. S3C) and 46.84 ± 11.30% (P = 0.04) (Fig. S3D) respectively in RA patients. Serum levels of IL-6 were upregulated in RA patients; however, there was no significant difference observed between RA patients and healthy people (Fig. S3E). Chemokine CXCL12 was significantly increased by 68.40 ± 1.54 % (P = 0.004) in RA patients compared with healthy controls (Fig. S3F). Our results indicate that the expression of CXCR4 is positively associated with the enhanced inflammatory environment during pathological development of RA.
[bookmark: _Hlk140182865]Clinical evaluation of RA patients treated with MTX or non-MTX drugs
Of the 48 RA patients studied, 9 were RA-untreated (RA patients without clinical treatments), 15 were RA+MTX (RA patients clinically treated with MTX), and 24 were RA-MTX (RA patients clinically treated without MTX). Disease activity and patients’ clinical improvement were assessed using the DAS28/ESR, DAS28/CRP and SDAI. The mean ± SEM of the DAS28/ESR was 6.93 ± 0.34 in RA patients without clinical treatments, 5.15 ± 0.079 in RA patients clinically treated with MTX, and 5.11 ± 0.33 in RA patients clinically treated without MTX, which decreased by 25.64 ± 3.73% (P = 0.0006) and 26.25 ± 0.08% (P = 0.002) (Fig. S5A) when compared with RA untreated. The DAS28/CRP scores were 6.09 ± 0.32, 4.42 ± 0.087, and 4.59 ± 0.31 respectively, which decreased by 27.42 ± 3.90% (P = 0.002) and 24.64 ± 0.31% (P = 0.005) (Fig. S5B) when compared with RA untreated. The SDAI scores were 40.01 ± 7.09, 21.03 ± 0.89, 21.36 ± 2.49 respectively, which decreased by 47.45 ± 15.51% (P = 0.06) and 46.63 ± 11.50% (P = 0.04) (Fig. S5C) compared with RA untreated. The scores of the DAS28 and SDAI components (TJC, SJC, PtGA and PhGA, respectively) were also significantly decreased by 42.54 ± 11.30% (P = 0.02) and 47.71 ± 5.95% (P = 0.004) in TJC, 6.25 ± 33.02% (P = 0.14) and 16.41 ± 22.61% (P = 0.07) in SJC, 45.52 ± 0.27% (P = 0.000) and 35.13 ± 2.60% (P = 0.000) in PtGA, 53.56 ± 0.88% (P = 0.000) and 44.52 ± 2.67% (P = 0.000) in PhGA, respectively (Fig. S5D-G) when compared with RA untreated. Taken together, the results show that the scores of DAS28/ESR, DAS28/CRP and SDAI of RA patients were significantly improved after clinical treatment with MTX and non-MTX drugs.
[bookmark: _Hlk140182875]Clinical evaluation of CIA mice model
To establish CIA mice models, mice were immunized by subcutaneous injection of 15 mg/kg chicken type II collagen supplemented with 4 mg/ml Mycobacterium tuberculosis emulsified in CFA, and after 21 days, the mice were given a booster shot in same manner. The severity of joint symptoms was evaluated with a standard clinical scoring system. Immunization of mice led to the appearance of arthritic symptoms at day 24, followed by significantly worsened arthritis severity over ten days (day 24-35) before reaching a maximal peak at day 35. Afterwards, remission of joint swelling symptoms was observed as mice entered a recovery stage (day 35-45, Fig. S9A). There were no significant body weight changes between arthritis mice and control mice during the whole period of immunization (Fig. S9B). Swelling in hindlimb joints was examined by X-ray analysis during the peak stage (day 35), and it showed that significant soft tissue swelling was observed in arthritis mice (Fig. S9C-D). The examination of histological changes in joint tissues sectioned from arthritis mice and control mice showed further severe erosion of bones, hyperplasia of synovial membranes, cartilage damage and pannus-like structures in arthritis mice compared with control mice (Fig. S9E). Histological score of cartilage destruction and bone erosion was also remarkably increased in arthritis mice compared with control mice (Fig. S9F). Pulmonary manifestations were the characterized in arthritis mice. Histopathology analysis showed that masses of inflammatory cell infiltrates were in the lung tissues of arthritis mice, whereas no such abnormalities were seen in the lungs of control mice (Fig. S9G). Positive inflammatory areas of mice lung sections were also significantly increased in arthritis mice (Fig. S9H). Taken together, these results indicate successful establishment of CIA mice. The observation of pulmonary inflammation was due to systematic activation of immune responses induced by arthritis.
[bookmark: _Hlk140182886]Clinical evaluation of CXCR4 CKO CIA mice model
[bookmark: OLE_LINK3]We examined the development of arthritis in peripheral immune cell specific CXCR4 CKO mice. We noticed that there was no difference in the body weights of Mx1-cre+ (Mx1-cre+/CXCR4+/+) mice and Mx1-cre+/CXCR4 flox/flox mice (Fig. S10A). Histologic analysis showed typical features of arthritis, such as severe erosion of the bone, hyperplasia of synovial membranes, cartilage damage and pannus-like structures in Mx1-cre+ mice when compared with Mx1-cre+/CXCR4 flox/flox mice (Fig. S10B). Histological scores of cartilage destruction and bone erosion were also remarkably decreased in specific CXCR4 CKO Mx1-cre+/CXCR4flox/flox mice (Fig. S10C). We also investigated pulmonary inflammation within CXCR4 CKO mice. Similarly, paraffin sections of lungs were stained with hematoxylin and eosin, demonstrating masses of inflammatory infiltrates in the lung tissues of Mx1-cre+ mice when compared with Mx1-cre+/CXCR4flox/flox mice (Fig. S10D). Positive inflammatory areas of mouse lung sections were significantly decreased in CXCR4 CKO Mx1-cre+/CXCR4flox/flox mice (Fig. S10E). The reduction of inflammatory infiltrates indicates that specifically targeting CXCR4 could reduce pulmonary inflammation induced by arthritis.


Supplemental figures and figure legends
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[bookmark: _Hlk140182656][bookmark: _Hlk170308586][bookmark: _Hlk170307326]Fig. S1 CXCR4+PBMCs and CXCR4+CD3+ T cells were increased in RA patients. (A-C) Representative flow charts showing CXCR4’s expression on CD3+ T lymphocytes in healthy controls (left) and RA patients (right). (A) PBMCs. (B) CD3+ T cell. (C) CXCR4-expressing CD3+ T cells. (D-E) Quantification of CXCR4+PBMCs (D) and CXCR4+CD3+ T cells (E) from A-C. ***p < 0.001 and error bars indicated SEM. (F-G) Quantification of PBMCs (F) and CD3+ T cells (G) from A-C. Healthy, (normal control group, n = 37); RA (RA patients, n = 48).
[image: ]Fig. S2 The correlations of clinical scores and the frequency of CXCR4+CD3+ T cells in peripheral blood from RA patients. (A-G) Correlation analysis between multiple standard clinical indexes including DAS28/ESR (A), DAS28/CRP (B), SDAI (C), TJC in 28 joints (D), SJC in 28 joints (E), PtGA (F), and PhGA (G) and CXCR4+CD3+ T cells in peripheral blood from RA patients. *p < 0.05 and **p < 0.01. (RA patients, n = 48).
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[bookmark: _Hlk140182671]Fig. S3 Peripheral inflammatory cytokines and CXCL12 were increased in RA patients. (A-F) Quantification of serum cytokines and chemokine CXCL12 using enzyme-linked immunoassay (ELISA). IL-1 (A), IL-2 (B), IL-8 (C), TNFα (D), IL-6 (E), and CXCL12 (E). *p < 0.05, **p < 0.01, and error bars indicate SEM. Healthy (normal control group); RA (RA patients).
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Fig. S4 CXCR4+PBMCs and CXCR4+CD3+ T cells were decreased in RA-MTX patients. We further regrouped the RA-MTX group into glucocorticoid (GC) monotherapy (n = 7), disease modifying antirheumatic drugs (DMARDs) and biology agent (n = 4), DMARDs and prednisone (n = 5), DMARDs and biology agent and prednisone (n = 5) and Others (leflunomide monotherapy, hydroxychloroquine monotherapy, n=3) groups according to their clinical treatment. (A) The frequency of CXCR4+PBMCs, (B) CXCR4+CD3+ T cells, (C) PBMCs and (D) CD3+ T cells were analyzed. Healthy, (normal control group, n = 37); RA-untreated (RA patients without clinical treatments, n = 9).
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[bookmark: _Hlk140182682]Fig. S5 Clinical scores of RA patients treated with or without low dose MTX. (A-G) RA patients were scored according to clinical indexes including DAS28/ESR (A), DAS28/CRP (B), SDAI (C), TJC in 28 joints (D), SJC in 28 joints (E), PtGA (F), and PhGA (G). *p < 0.05, **p < 0.01, and ***p < 0.001. Error bars indicate SEM. RA-Untreated (RA patients without clinical treatments, n = 9); RA+MTX (RA patients treated with low dose MTX, n = 15); RA-MTX (RA patients treated without low dose MTX, n = 24).
[image: ]
[bookmark: _Hlk140182691]Fig. S6 Low dose MTX affected the cell viability of PBMCs in vitro. Cell survival was determined using cell viability assays, and activated human PBMCs were treated with 0.001 μg/mL (A); 0.01 μg/mL (B); 0.1 μg/mL (C) and 1 μg/mL (D) MTX. Values on graphs represent mean ± SEM (n = 3 individual experiments).
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[bookmark: _Hlk170311034]Fig. S7 Low dose MTX downregulated the frequency of CXCR4+CD4+ T cells and CXCR4+CD8+ T cells in normal human peripheral blood. (A-D) PBMCs from normal humans were stimulated with anti-CD3 and anti-CD28 for 48 hours in the absence or presence of 0.01 μg/mL low dose MTX in vitro. The frequency of CD4+ T cells (A); CXCR4+CD4+ T cells (B); CD8+ T cells (C) and CXCR4+CD8+ T cells (D). Values on graphs represent mean ± SEM, *p < 0.05.
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[bookmark: _Hlk140182706]Fig. S8 Long-term effects of low dose MTX on peripheral blood cells in vivo. (A) Experimental design. C57BL/6J mice were administrated 2.5 mg/Kg low dose MTX via irrigation feeding every three days. Mouse blood samples were collected on days 1, 7, and 14. Flow cytometry was used to evaluate CXCR4+PBMCs or CXCR4+CD3+ T cells. (B) Animal survival at day 21 post low dose MTX injection (Vehicle vs low dose MTX groups, n = 8 mice). (C) Animal weights from A.
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[bookmark: _Hlk140182716]Fig. S9 CIA mice models. (A) Clinical scores and (B) animal weights of CIA mice using C57BL/6J background WT mice (n = 4). (C) Representative imaging of hindlimb swollen joints (indicated by the arrows, right) observed from arthritis mice. (D) X-ray of hindlimb swollen joints (indicated by the arrows). (E) Representative histology of joints and (F) the histopathological scores of cartilage destruction and bone erosion in CIA mice. (G) Representative histology of lungs and (H) quantification of infiltrated cell positive areas performed by ImageJ software in CIA mice at day 35. Scale bar, 100 μm (High power) and 200 μm (Low power). **P < 0.01, ***P < 0.001, and data represented as mean ± SEM.
[image: ]
[bookmark: _Hlk140182728]Fig. S10 Both peripheral and lung inflammation was decreased in CXCR4 CKO CIA mice. (A) Animal weights of CIA mouse models (Mx1-Cre+ versus Mx1-Cre+/CXCR4flox/flox, n = 5). Representative histology of joints (B) and (C) the histopathological scores of cartilage destruction and bone erosion in Mx1-Cre+/CXCR4flox/flox CIA mice. (G) Representative histology of lungs and (H) quantification of infiltrated cell positive areas performed by ImageJ software in Mx1-Cre+/CXCR4flox/flox CIA mice at day 35. Scale bar, 100 μm (High power) and 200 μm (Low power). *P < 0.05, **P < 0.01, and data represented as mean ± SEM.

[bookmark: _Hlk140182753]Table S1 Flow cytometry and clinical scores of healthy doners (HD) and RA patients (RA).
	RA Patients (RA)

	[bookmark: _Hlk124597057]Patient
	PBMC(%)
	CD3+ (%)
	CXCR4(%)
	CD3+CXCR4+(%)
	DAS28/ESR
	DAS28/CRP
	SDAI
	TJC28
	SJC28
	PtGA(mm)
	PhGA(mm)
	Treatments

	RA1
	26.1
	81.3
	4.77
	1.92
	5.69
	5.2
	23.3
	4
	2
	90
	90
	Untreated

	RA2
	21
	71.7
	18.1
	12.8
	7.15
	6.47
	35.7
	16
	2
	90
	70
	Untreated

	RA3
	33.2
	60.3
	32.3
	11.9
	5.69
	5.5
	25.7
	14
	0
	100
	80
	Untreated

	RA4
	33.2
	72.6
	28.28
	19.7
	7.74
	5.63
	35.2
	24
	1
	100
	80
	Untreated

	RA5
	43.1
	72.1
	47
	31.1
	7.35
	6.49
	34.2
	12
	6
	100
	80
	Untreated

	RA6
	24.4
	82.5
	20.71
	16.9
	7.7
	6.17
	37.4
	24
	3
	100
	80
	Untreated

	RA7
	33.4
	72.9
	39
	24.8
	5.47
	4.58
	21.8
	9
	1
	100
	90
	Untreated

	RA8
	44
	71
	2.8
	0.7
	7.72
	7.76
	57.7
	22
	18
	100
	80
	Untreated

	RA9
	30.3
	57.9
	27.6
	24
	7.88
	7.01
	89.1
	17
	15
	90
	80
	Untreated

	RA10
	43
	83.6
	2.888
	2.36
	4.88
	4.08
	16.4
	6
	6
	40
	20
	RA+MTX

	RA11
	38.6
	64.4
	3.8
	2.68
	4.74
	3.97
	19.2
	1
	14
	25
	20
	RA+MTX

	RA12
	36.1
	84.3
	8.2
	7.3
	6.02
	5.75
	32.3
	10
	8
	40
	20
	RA+MTX

	RA13
	33.6
	79.6
	13.35
	10.1
	2.75
	2.35
	5.1
	3
	1
	10
	10
	RA+MTX

	RA14
	14.5
	73.4
	1.88
	0.235
	5.77
	5.12
	22.5
	14
	2
	50
	40
	RA+MTX

	RA15
	33.2
	77.53
	13.36
	9.83
	6.01
	4.89
	32.2
	26
	0
	60
	40
	RA+MTX

	RA16
	34.4
	67.7
	7.5
	1.6
	5.14
	4.32
	15.2
	5
	3
	65
	50
	RA+MTX

	RA17
	50.1
	80.2
	7.72
	3.53
	5.45
	5.46
	25.3
	12
	5
	70
	60
	RA+MTX

	RA18
	42.5
	77.5
	5.23
	2.12
	4.91
	3.85
	18.7
	10
	0
	80
	60
	RA+MTX

	RA19
	35.4
	72.8
	2.6
	1.6
	5.45
	4.59
	19.5
	5
	7
	70
	40
	RA+MTX

	RA20
	38.7
	70.2
	7.42
	4.08
	5.6
	4.88
	19.2
	8
	0
	70
	50
	RA+MTX

	RA21
	45
	79.3
	7.82
	3.54
	5.7
	4.05
	19.1
	9
	4
	60
	40
	RA+MTX

	RA22
	42
	75.3
	5.1
	2
	3.75
	3.35
	7.4
	3
	1
	30
	30
	RA+MTX

	RA23
	33.2
	73.6
	10.8
	8.1
	3.5
	2.23
	4.6
	0
	0
	40
	10
	RA+MTX

	RA24
	38
	90.5
	20.4
	2.1
	7.65
	7.41
	58.7
	24
	24
	80
	75
	RA+MTX

	RA25
	27.2
	61.8
	3.58
	1.46
	6.72
	6.44
	37.7
	12
	13
	80
	70
	RA-MTX

	RA26
	37.1
	86.4
	5.9
	4.3
	4.87
	4.22
	13.4
	4
	0
	70
	50
	RA-MTX

	RA27
	33.3
	83.8
	5.7
	3.7
	6.03
	5.15
	19.8
	5
	3
	80
	60
	RA-MTX

	RA28
	33.4
	75.3
	13.1
	8.9
	5.75
	5.24
	20.9
	9
	2
	80
	70
	RA-MTX

	RA29
	36.7
	90.5
	20.4
	2.1
	7.23
	6.19
	35.7
	13
	7
	90
	70
	RA-MTX

	RA30
	31.8
	65.5
	11.72
	7.56
	3.62
	2.98
	8.7
	0
	0
	50
	30
	RA-MTX

	RA31
	39.9
	75.8
	11.964
	5.23
	5.65
	5.39
	22.8
	8
	2
	70
	50
	RA-MTX

	RA32
	37.5
	69.1
	36.6
	29.1
	4.58
	4.3
	15.7
	6
	4
	50
	40
	RA-MTX

	RA33
	35.1
	57.2
	9.8
	8.3
	5.66
	5
	19.3
	3
	2
	85
	70
	RA-MTX

	RA34
	36.3
	73.4
	26.8
	22.2
	7.74
	6.74
	48.8
	24
	16
	80
	70
	RA-MTX

	RA35
	44
	92.7
	6.4
	1.3
	4.85
	3.46
	12.6
	4
	1
	60
	30
	RA-MTX

	RA36
	39.5
	79.2
	8.7
	6.8
	4
	3.41
	12.1
	2
	4
	60
	40
	RA-MTX

	RA37
	35.6
	80.3
	14.1
	10.3
	1.94
	1.35
	1.2
	0
	0
	10
	0
	RA-MTX

	RA38
	44
	87.4
	4.99
	1.85
	1.79
	1.39
	3.1
	0
	0
	30
	10
	RA-MTX

	RA39
	18.8
	78.1
	12.6
	3
	1.61
	2.66
	5.5
	1
	0
	40
	30
	RA-MTX

	RA40
	20.2
	55.4
	2.505
	2.14
	6.15
	5.56
	26.7
	13
	0
	80
	50
	RA-MTX

	RA41
	44.8
	75.6
	9.04
	0.924
	5.68
	4.83
	28.1
	18
	6
	40
	30
	RA-MTX

	RA42
	45
	78.7
	2.73
	1.34
	5.68
	4.83
	28.1
	18
	6
	40
	30
	RA-MTX

	RA43
	33
	57.4
	23.9
	0.3
	6.34
	5.55
	23.1
	8
	3
	90
	70
	RA-MTX

	RA44
	30.7
	72.1
	2.32
	0.67
	6.12
	6.42
	30.3
	12
	4
	70
	60
	RA-MTX

	RA45
	11.9
	75.1
	1.412
	1.13
	4.27
	3.87
	18
	6
	6
	60
	30
	RA-MTX

	RA46
	34
	83.6
	4
	2.3
	4.35
	3.93
	11.7
	4
	2
	50
	30
	RA-MTX

	RA47
	32.5
	79.2
	14.4
	10.1
	6.58
	6.37
	42.2
	18
	16
	70
	60
	RA-MTX

	RA48
	33
	79.6
	1.3
	1.1
	5.49
	4.86
	27.1
	10
	10
	70
	30
	RA-MTX

	Healthy doners (HD)

	HD
	PBMC(%)
	CD3+ (%)
	CXCR4(%)
	CD3+CXCR4+(%)
	
	
	
	HD
	PBMC(%)
	CD3+ (%)
	CXCR4(%)
	CD3+CXCR4+(%)

	HD 1
	35.1
	62.4
	5.79
	3.9
	
	
	
	HD 20
	37.5
	76.8
	4.6
	1.8

	HD 2
	36.4
	55.1
	1.535
	1.37
	
	
	
	HD 21
	38
	75.5
	3.7
	0.6

	HD 3
	40.3
	67.9
	2.69
	1.43
	
	
	
	HD 22
	38.7
	69.2
	7.24
	1.99

	HD 4
	38.1
	75
	2.354
	2.06
	
	
	
	HD 23
	35.8
	64.6
	5.78
	1.67

	HD 5
	37.6
	62
	3.192
	2.41
	
	
	
	HD 24
	38.4
	68.18
	4.68
	1.88

	HD 6
	35.4
	86.9
	2.9
	1.9
	
	
	
	HD 25
	40.2
	76.1
	2.383
	1.54

	HD 7
	36.3
	82.5
	3
	2.4
	
	
	
	HD 26
	25.5
	69.7
	6.22
	3.21

	HD 8
	38.2
	73.4
	5.1
	1.7
	
	
	
	HD 27
	41
	78.2
	3.25
	1.33

	HD 9
	37.5
	80.8
	4.1
	2.3
	
	
	
	HD 28
	39.5
	73.1
	1.63
	1.23

	HD 10
	34
	81.8
	5.4
	3.8
	
	
	
	HD 29
	28
	74.2
	4.4
	1.86

	HD 11
	35.1
	58.95
	6.74
	3.15
	
	
	
	HD 30
	37.9
	69.5
	4.01
	2.3

	HD 12
	36
	79.4
	2.8
	2.4
	
	
	
	HD 31
	38
	78.7
	3.26
	1.58

	HD 13
	33.7
	62.4
	2.2
	1.6
	
	
	
	HD 32
	36.4
	70.52
	3.2
	1.4

	HD 14
	35
	71.8
	4.2
	2.4
	
	
	
	HD 33
	34.6
	80.5
	2.47
	1.35

	HD 15
	38.9
	83.1
	1.7
	0.7
	
	
	
	HD 34
	35
	76.6
	1.936
	1.62

	HD 16
	36.5
	74
	1.8
	0.6
	
	
	
	HD 35
	43
	64.1
	2.459
	1.71

	HD 17
	34.1
	80.4
	1.4
	0.7
	
	
	
	HD 36
	33.4
	90.6
	1.778
	1.74

	HD 18
	39.1
	73.9
	1.6
	0.5
	
	
	
	HD 37
	33
	75.2
	3.5
	1.2

	HD 19
	32.4
	74
	3.8
	1.5
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Table S2 Primers for genotyping and quantitative PCR.
	Target
	Forward Primer
	Reverse Primer

	H-CXCR4
	5’-AATCTTCCTGCCCACCATCT-3’
	5’-GGTGCAGCCTGTACTTGTCC-3’

	H-β-actin
	5’-TGACGTGGACATCCGCAAAG-3’
	5’-CTGGAAGGTGGACAGCGAGG-3’

	BSP-CXCR4
	5’-TTAAATTTAGGAAATGTTTTTGGGA-3’
	5’-AACCAACAAACTAAAATTTCTAACC-3’

	MG-Loxp
	5’-CCACCCAGGACAGTGTGACTCTAA-3’
	5’-GATGGGATTTCTGTATGAGGATTAGC-3’

	MG-Cre
	5’-GCATTACCGGTCGATGCAACGAGT GATGAG-3’
	5’-GAGTGAACGAACCTGGTCGAAATC AGTGCG-3’

	MG-CXCR4
	5’-CGTAGACCTGGGTATGATGGGC-3’
	5’-CCTCGGAATGAAGAGATTATGC-3’

	M-CXCR4
	5’-CTAAGGAGCATGACGGACAA-3’
	5’-ATGAAGGCCAGGATGAGAAC-3’

	M-TNFα
	5’-ATGAGAAGTTCCCAAATGGC-3’
	5’-CTCCACTTGGTGGTTTGCTA-3’

	M-IL6
	5’-AGTCCGGAGAGGAGACTTCA-3’
	5’-ATTTCCACGATTTCCCAGAG-3’

	M-IL1β
	5’-TCAGGCAGGCAGTATCACTC-3’
	5’-CATGAGTCACAGAGGATGGG-3’

	M-18S
	5’-GACACGGACAGGATTGACAGA-3’
	5’-GGACATCTAAGGGCATCACAG-3’


Note: H represents 'Human', used as qRT-PCR amplification; BSP represents 'Bisulfite Sequencing PCR', used as CXCR4 methylation-specific PCR analysis; MG represents 'Mouse Genome', used as genome PCR amplification; M represents 'Mouse', used as qRT-PCR amplification.
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