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SUPPLEMENTARY DATA

SUPPLEMENTARY TABLE 1| Overview of studies investigating the IFN-inducible CXCR3 ligands in rheumatoid arthritis, psoriatic arthritis, ankylosing spondylitis, septic arthritis and osteoarthritis.

Study Diseases Disease: number of included Technique for CXCR3 ligand in serum (S) or CXCR3 ligand in synovial fluid (SF) or Disease vs. control Correlation with disease
subjects (treatment) substrate plasma (P) (mean + SD or median  synovial tissue (ST) (mean t+ SD or population activity markers of arthritis
detection with [IQR]) median with [IQR])
Patel et al. RA RA:N=23,S:N =16 ELISA CXCL9 (S: 4024 + 1270 pg/ml in RA SF: CXCL9 (SF, 15.024 + 6.392 S CXCL10 in  N.D.
[1] OA OA:N=8 seropositive RA) ng/ml), CXCL10 (SF, 32.090 + 10.489 seropositive RA >
TJI TI:N=3 ng/ml) seronegative  controls,
(treatment not mentioned) CXCL10 (S: 3109 + 1181 pg/ml in CXCL9 in seropositive
seropositive RA) OA and TJI (considered as one group): RA =  seronegative
CXCL9 (SF, 0.280 =+ 0.095 ng/ml), controls
CXCL10 (SF, 0.324 + 0.106 ng/ml)
SF: CXCL9 and CXCL10
inRA > OA and TJI
Hanaoka et RA RA:N =32 ELISA N.D. RA: CXCL10 (SF, 6.05 + 0.86 ng/ml) SF: CXCL10in RA > OA N.D.
al. [2] OA OA:N=10 OA: CXCL10 (SF, 2.32 £ 1.28 ng/ml)
(oral prednisolone or gluco-
corticosteroids, < 5 mg)
Lee etal. [3] RA RA:N =18 ELISA RA:CXCL10(S, 363.9 + 78.9 pg/ml) RA: CXCL10 (SF, 1502.0 + 87.1 pg/ml) SF: CXCL10in RA > OA N.D.
OA (on DMARDs [N =18]) OA: CXCL10 (S, 87.7 +£ 10.8 pg/ml) OA: CXCL10 (SF, 267.3 + 87.0 pg/ml) S: CXCL10in RA > OA
OA:N=11 RA:CXCL10inSF>S
Kuan et al. RA RA:N =28 (sampled at baseline ~ Cytometric CXCL9 (S: 30620 pg/ml [IQR: N.D. S:CXCL10,CXCL9inRA 1 S[CXCL10] (1713.0 pg/ml)
[4] during active disease and after  bead array 1245.7 - 4899.0]) >HC and | S [CXCL9] (1302.9
treatment with DMARDS, CXCL10 (S: 2255.7 pg/ml [IQR: pg/ml) in patients with
prednisolone  or  biological 1430.7 - 4196.1]) improved clinical activity after

agents)

treatment for 12 weeks with
DMARDS or biological agents

1l S [CXCL10] in patients that
achieved EULAR response <
patients that achieved no
EULAR response (1628.2 pg/ml
vs. 1787.8 pg/ml)




Pandyaetal. RA RA: N = 43 (early, untreated Flow CXCL9, CXCL10 (P), specific N.D. P: CXCL10,CXCL9inRA - P [CXCL10] correlated with
[5] RA) cytometry mean/median P levels not >HC multiple disease activity
bead-based mentioned) parameters: DAS28-CRP,
immunoassay DAS28-ESR, CDAI, SJCin 66
joints, CRP and ESR
- P [CXCL10] was negatively
associated with symptom
duration
Ruschpler et  RA RA: N = 20 (treated with DNA N.D. RA vs. OA: ST RNA: CXCR3 (2.3-fold T), =~ ST: mRNA expression of  N.D.
al. [6] OA DMARDS, NSAIDs, nucleotide CXCL9 (9.8-fold 1) CXCL10 (4.6-fold T CXCL9, CXCL10 and
corticosteroids or a array, RT-PCR ) (DNA nucleotide microarray) CXCR3inRA>O0OA
combination) and ST: CXCR3 proteinin RA
Western Blot RA vs. OA: ST mRNA: CXCR3 (3.6-fold > OA
OA: N =10 (treated with 1), CXCL9 (135-fold T) CXCL10 (340-
NSAIDS [N = 7] or not treated fold 1) (RT-PCR)
[N=3D
Muhsinetal. RA RA: N =77 (no therapy [N = ELISA RA: CXCL10 (S: 41.5 pg/ml [IQR:  N.D. S:CXCL10in RA > HC - S [CXCL10] (cut-off value of
[7] JIA 17], DMARDS [N = 20], MPS 22.1-78 pg/ml]) S:CXCL10in JIA > HC 29.2 pg/ml) in JIA had a
[N=16] and etanercept [N= JIA: CXCL10 (S: 38.5 pg/ml [IQR: diagnostic  sensitivity  and
24]) 24.4-97 pg/ml]) specificity of  respectively
91.1% and 91.8%
JIA: N =79 of which oligoJIA
(N =47), polyJIA (N = 26) and - S [CXCL10] (cut-off value of
other not defined JIA types (N 20.1 pg/ml) in RA had
=6) diagnostic  sensitivity  and
and of which no therapy [N = specificity of respectively 100%
18], DMARDS [N = 37], MPS and 96.2%
[N=13] and etanercept [N=
11]
Ichikawa et RA RA: N = 22 (sampled at ELISA CXCL10 (S: 395 + 291 pg/ml N.D. S: CXCL10 pre- - S[CXCL10] correlated with
al. [8] baseline, after treated for 3 pre-treatment), (S: 153 + 213 pg/ml treatment > RA treated DAS28-CRP but not with

months and 6 months with
etanercept)

after 3 months), (S: 121 + 163 pg/ml
after 6 months)

with etanercept for 3
months > RA treated
with etanercept for 6
months

other clinical disease activity
measures (SJC, TJC, CRP and
ESR)




Kokkonenet RA RA: N = 85 (pre-patients ELISA RA at diagnosis: CXCL9 (P: 707.8 N.D P: CXCL9, CXCL10 in 1 P[CXCL10]and [CXCL9]in
al. [9] before onset of any symptoms pg/ml [IQR: 431.6 - 1 433.5]), early RA > matched pre-  relation to closer to the onset
of joint disease) of which 69 CXCL10 (P:1039.2 pg/ml [IQR: patients of symptoms
were also sampled at diagnosis 442.1-1961.6 pg/ml] P: CXCL9, CXCL10in
(no treatment mentioned) pre-patients = HC
RA pre-patients : CXCL9 (P: 342.0
pg/ml [IQR: 240.0 - 484.4)),
CXCL10 (P:702.8 pg/ml [IQR:
391.5-1077.7 pg/ml]
Ueno et al. RA RA: N =20 ELISA RA: CXCL9 (S: 119 * 26 pg/ml), RA: CXCL9 (SF, 552£#125 pg/ml), SF: CXCL9, CXCL10, No correlation of S levels of
[10] OA OA:N =20 RT-PCR CXCL10 (S:115 + 18 pg/ml), CXCL10 (SF, 336+35 pg/ml), CXCL11 CXCL11linRA>OA CXCL9 CXCL10 or CXCL11
CXCL11 (S:115 + 29 pg/ml) (SF, 133 + 34 pg/ml) with CRP, RF, medication or
Treated with either DMARDS ST: mRNA CXCL9, disease duration
(N =19), prednisolone (N = OA: CXCL9 (SF, 71£26 pg/ml), CXCL10  CXCL10, CXCL11 in RA
18), NSAIDS (N = not (SF, 133+27 pg/ml), CXCL11(SF, 7 + 4 > 0A
mentioned) pg/ml)
RA: CXCL9 and CXCL10
Not mentioned which patients SF>S
were treated of RA and OA
group
Imam et al. RA RA: N =60 ELISA Early RA: CXCL10 (S: 1448.86 + N.D. S: CXCL10 in RA (early  S[CXCL10] correlated to
[11] 1253.38 pg/ml) and long-standing) > HC DAS28-ESR, TJC and SJC but
Early RA (disease duration < Longstanding RA: CXCL10 (S: not with disease duration, ESR
2y): 726.84 £ 316.27 pg/ml) S: CXCL10 in early RA > and CRP
N =30 long-standing RA
S [CXCL10] in early RA (cut-
Long-standing RA (disease off value of 793.0 pg/ml) had a
duration > 2y) : N =30 diagnostic sensitivity and
specificity of respectively 65%
and 77%
S [CXCL10] in long-standing
RA (cut-off value of 470.0
pg/ml) had a diagnostic
sensitivity and specificity of
respectively 88.3% and 90%
Lande et al. RA RA:N =19, ELISA N.D. RA, PsA and OA CXCL10 and CXCL11  SF: CXCL10in RA > OA, N.D.
[12] OA OA:N =15 (SF, specific mean/median SF levels not PsA > OA; PsA =RA
PsA PsA:N =11 mentioned) SF: CXCL11in RA > OA,

PsA = OA




Han et al. RA RA: N = 29 (baseline, treated ELISA At baseline in RA: CXCL10 (S: 606 + N.D. S: baseline [CXCL10] in  Baseline or posttreatment S
[13] with MTX or other DMARDS) 581 pg/ml in responders to TNF RA patient that reach  [CXCL10] did not correlate
and started with etanercept (N inhibitor therapy vs. 283 + 265 EULAR response criteria  with DAS28 or ESR
=7) or adalimumab (N = 32) pg/mlin non-responders) at week 14 > RA patients
that did not respond to  Baseline S [CXCL10] in anti-
At baseline in anti-CCP+ anti-CCP- TNF inhibitor therapy CCP+ RA > anti-CCP- RA
RA and in RF+ and RF- RA:
CXCL10: (S: specific mean/median S: [CXCL10] after  Baseline S [CXCL10] in RF+
S levels not mentioned) treatment in responders  RA = RF- RA
and non-responders <
After TNF inhibitor therapy in RA: before treatment
CXCL10 (S:411.1 + 458.3 pg/ml in
responders, 218.4 + 237.3 pg/mlin
non-responders)
Schmutz et RA RA: N = 8 (treated with Microarray N.D. ST:mRNACXCL9inRAST(ST,3.6+0.1 ST: mRNA CXCL9inRA N.D.
al. [14] Cartilage NSAIDs, MTX, steroids or technology fold increased) > ST of patients with > cartilage damage or
damage or auranofin [N = 7], non-treated cartilage damage or degeneration degeneration
degene- [N=1])
ration ST: mRNA CXCL10 in RA ST (1.6 + 0.1
Cartilage damage or fold increased but NS) > ST of patients
degeneration: N = 9 (treated with cartilage damage or degeneration
with steroids [N= 1] or with (not significant)
NSAIDs [N= 1], non-treated
[N=7D)
Jude et al. RA Long-standing RA: N = 33 ELISA Long-standing RA: CXCL10 (S, N.D. S: [CXCL10] in long- -S[CXCL10] correlated with S
[15] treated with prednisolone and specific mean/median S levels not standing RA > HC (data  sCD163 levels in long-standing
azathioprine (N = 15), MTX (N mentioned) not shown in paper) (sCD163 levels in longstanding
=9), leflunomide (N = 6) and RA > HC, sCD163 did correlate
sulfasalazine (N = 3) with CRP and RF+ but did not
correlate with ESR, DAS28,
TJCand SJC)
Aldridge et RA RA: N =8 (blood and SF Multiplex CXCL9, CXCL10 and CXCL11 (P, CXCL9, CXCL10 and CXCL11 (SF, P and SF: [CXCL10], N.D.
al. [16] samples) assay specific mean/median P levels not specific mean/median SF levels not [CXCL9]in RA SF > RA
RA:N =9 (ST) mentioned) mentioned) blood P
(no treatment mentioned) P and SF: [CXCL11] in
RA SF < RA blood P
Tsubaki et RA Early RA (duration of disease RT-PCR N.D. ST mRNA CXCL9, CXCL10 and CXCL11 ST mRNA CXCL9 and N.D.
al. [17] prior to diagnosis less than 1 (ST, specific mRNA levels not CXCL10inRA ishigh

y):N=9

mentioned)

and co-incidental
expression in synovial
sublining




Nakayama RA RA: PB samples of patients RT-PCR Whole blood: CXCL9 and CXCL10 SF:CXCL9 and CXCL10 mRNA inBcells ~ SF: mRNA of CXCL9 N.D.
etal. [18] with inactive RA (N =11 of mRNA in B cells isolated by positive  isolated by positive selection from SF, and CXCL10 in B cells of
which patients received oral selection from whole blood and in CD4" T cells and CD8" T cells SF > PB of patients with
steroids [N=3], synthetic isolated from the SF active RA
DMARD:s [N = 9], or biological
DMARDs [N =2]), PB samples SF: mRNA of CXCL9
of patients with active RA (N = and CXCL10 in B cells of
19 of which patients received SF>CD4' T cells and
oral steroids [N= 11], synthetic CD8' T cells in SF
DMARDs [N= 15], or biological
DMARDs [N= 4]), and SF
samples (N = 20 of which
patients received oral steroids
[N= 8], synthetic DMARDs
[N=12], or biological DMARDs
[N=4])
Hueberetal. RA Early RA (disease duration < 6 Multiplex Early RA, PsA, AS: CXCL10 (S, N.D. S: [CXCL10] in early RA N.D.
[19] PsA months): N = 56 of which assay specific mean/median S levels not > PsA and AS
AS treated with DMARDS (N = mentioned) S: [CXCL10] in PsA and
23) AS =HC
PsA and AS (taken together as
one group): N = 21 (no
treatment mentioned)
Proost et al. RA RA:N =71 ELISA N.D. RA, PsA, AS: CXCL10 (SF, median 10 -  SF: [CXCL10] in RA =  No correlation between S CRP
[20] PsA PsA:N =14 20 ng/ml) PsA = AS levels and SF [CXCL10] levels
AS AS:N =18 CA: CXCL10 (SF, median < 1 ng/ml) SF: [CXCL10] in RA >
CA CA:N =23 CA
(no treatments mentioned) SF: [CXCL10] in PsA >
CA
SF:[CXCL10]in AS >CA
Loos et al. RA RA:N =75 ELISA N.D. AS, PsA, RA, CA: CXCL9 and CXCL11  SF:[CXCL9]inRA=AS N.D.
[21] PsA PsA:N =14 (SF, specific mean/median levels not =PsA
AS AS:N =18 mentioned) SF:[CXCL9]inRA > CA
CA CA:N=24 SF: [CXCL9] in AS > CA

(no treatments mentioned)

SF: [CXCL9]in PsA > CA
SF: [CXCL11] in RA =
PsA =CA

SF:[CXCL11]inRA>AS




Wang et al. AS AS: N =42 ELISA Untreated AS: CXCL10 (S, 575 N.D. S: [CXCL10] in - S [CXCL10] correlated with
[22] 261 pg/ml) untreated AS > HC ESR, CRP and ASDAS before
All patients were sampled Etanercept-treated AS: CXCL10 (S, S: [CXCL10] in  treatment
before treatment (N = 42) and specific mean/median levels not untreated AS > - S[CXCL10] did not correlate
some patients were sampled mentioned) etanercept-treated AS with IgM, 1gG and IgA before
after treatment with treatment
etanercept and NSAIDs (N = - S [CXCL10] correlated with
15) TNF-a levels before treatment
- S [CXCL10] decreased after
etanercept treatment
Duftner et AS AS:N =12 ELISA Untreated AS: CXCL9 (S, 59.2 N.D. S: [CXCL9] in untreated - S [CXCL10] decreased after
al. [23] pg/ml [IQR: 34.1 - 730.5 pg/ml]), AS > HC infliximab treatment
Patients were sampled before CXCL10 (S, specific mean/median
treatment (N = 12) and after levels not mentioned) S: [CXCL10]: untreated
treatment with infliximab (N = AS = HC, untreated AS >
6) Infliximab-treated AS: CXCL9 and infliximab-treated AS
CXCL10 (S, specific mean/median
levels not mentioned)
Erdem et al. OA OA:N=19 ELISA N.D. OA: CXCL9 (SF, 501 pg/ml [range: SF: CXCL9 in RA > OA,  SF [CXCL9] correlated with SF
[24] SpA SpA:N =19 1468]), CXCL10 (SF, 52 pg/ml [range: SpA > OA, RA = SpA [CXCL10] in patients with RA
RA RA:N =17 102])
SF: CXCL10 in RA > OA,
SpA: CXCL9 (SF, 775 pg/ml [range: SpA = OA, RA =SpA
957]), CXCL10 (SF, 76 [range: 152])
RA: CXCL9 (SF, 957 pg/ml [range:
5146]), CXCL10 (SF, 119 pg/ml [range:
198])
Rohneretal. RA RA (N is not reported) Multiplex N.D. RA and PsA: CXCL10, IFN-y (SF, specific ~ N.D. N.D.
[25] PsA PsA (N is not reported) assay mean/median levels not mentioned)

\



Abji et al. PsA PsA: N = 46 of SF samples Multiplex PsA: CXCL10 (S, 493 pg/ml [IQR: PsA: SF: CXCL10 mRNA in SF (17.3- S: CXCL10 in psoriasis - S [CXCL10] levels were
[26] CA: gout were obtained (N = 8) assay 356-984]) fold) > blood patient with PsA >  significantly associated with
Gout (N = 6) RT-PCR psoriasis patient that do  conversion status to PsA in
SF: CXCL10 mRNA in SF in PsA (44.3-  not develop PsA psoriasis patients (OR 1.3,
fold) (N = 8) > gout (N = 6) [95% Cl: 1.1-1.5])
SF and whole blood cells:
CXCL10 mRNA in PsA
SF>PsAS
SF cells: CXCL10 mRNA:
PsA > gout
Antonelli et PsA PsA: N = 68 treated with ELISA PsA: CXCL10 (S, 269 * 234 pg/ml) N.D. S: CXCL10 in PsA > HC - S [CXCL10] correlated
al. [27] cyclosporine (N =7), MTX (N = inversely with disease duration
5), salazopyrin (N = 4) and
NSAIDs (N = 43) (treatment
was not mentioned for other 9
patients)
Muntyanu PsA PsA: N =47 of which S was RT-PCR, PsA: CXCL10 (S, 0.31 ng/ml [IQR: PsA: CXCL10 (SF, 5.39 ng/ml [IQR: 1.81  S: CXCL10 in PsA > HC N.D.
et al. [28] OA taken (N = 47) and of which SF Multiplex 0.20 - 0.44 ng/ml]) -9.82 ng/ml])
RA was taken (N = 40) (paired assay OA: CXCL10 (SF, 0.83 ng/ml [IQR: 0.73  SF: CXCL10inPsA > OA,
CA samples of SF and S from 11 -3.38 ng/ml]) PsA > gout, PsA = RA
patients , paired samples of SF CA (gout): CXCL10 (SF, 0.97 ng/ml [IQR:
cells and blood RNA from 7 0.80 - 1.48 ng/ml]) PsA: CXCL10in SF>Siin
patients) paired samples
OA: N =14 (only SF) PsA: CXCL10 (mRNA of SF cells, 10-fold ~ PsA: CXCL10 mRNA in
RA: N =11 (only SF) increased compared to OA, and 36.2-fold ~ SF > S in paired samples
CA (gout): N = 8 (only SF) increased compared to gout)
SF cells: CXCL10 mRNA
in PsA = RA, PsA > OA,
PsA > CA (gout)
Lima et al. PsA Active PsA: N = 16 of which ELISA PsA: CXCL10 (S, 49.8 pg/ml [IQR: N.D. S: CXCL10 in PsA < HC, N.D.
[29] patients were treated with 49.2 pg/ml]), CXCL9 (S, 128.1 pg/ml PsA < psoriasis without

systemic therapy (N = 6), MTX

(N =1), acitretin (N = 3),

prednisolone and leflunomide

(N=2)

[IQR: 421.9 pg/ml])

PsA
S: CXCLY in PsA = HC,
PsA = psoriasis without
PsA

Vil



Pollock et al.
[30]

PsA

Active PsA: N = 20 (discovery
cohort, for micro-array and
RT-PCR analysis) of which
treated with NSAIDs (N = 13),
DMARDS (N = 14) and
biologics (N = 2)

Active PsA: N = 48 (validation
cohort, for nCounter analysis)
of which treated with NSAIDs
(N =31) and DMARDS (N =
23)

Oligo PsA: CXCL10 (whole-blood, 1.53-
fold [micro-array and RT-PCR for
discovery cohort] and 1.45-fold

microarray
technology,
RT-PCR,
nCounter

[nCounter analysis for validation
cohort] increased compared to

analysis patients with psoriasis)

N.D.

Whole-blood CXCL10
expression in PsA >
psoriasis without PsA

N.D.

Kénig et al.
[31]

PsA
OA
RA

PsA: N = 8 of which untreated
(N = 2), treated with solely
NSAIDs (N = 3), solely steroids
(N =1), MTX + steroids (N = 1)
and NSAIDs + steroids (N = 1)

OA: N =10 (treatment not
mentioned)

RA: N = 7 of which treated
with NSAIDs (N = 1),
sulfasalazine (N = 1),
sulfasalazine + steroids (N = 1),
NSAIDs + steroids (N = 2),
NSAIDs + MTX + steroids (N =
1) and NSAIDs + gold +
steroids (N = 1)

In situ N.D.
hybridisation

with antisense

probes

PsA: CXCL9 (ST, specific mean/median
levels not mentioned)
OA: CXCL9 (ST, specific mean/median
levels not mentioned)
RA: CXCL9 (ST, specific mean/median
levels not mentioned)

ST: CXCL9 mRNA in
PsA = RA, PsA > OA, RA
> OA

N.D.

Antonelli et
al. [32]

PsA

PsA: N = 65:

PsA with autoimmune thyroid
disorder (N = 28) or without
autoimmune thyroid disorder
(N =37)

Patients were not on
immunomodulant treatment

ELISA PsA with autoimmune thyroid
disorder: CXCL10 (S, 351 + 295
pg/ml) and CXCL9 (S,117 + 71

pg/ml)

PsA without autoimmune thyroid
disorder: CXCL10 (S, 244 + 168
pg/ml) and CXCL9 (S, 111 + 65
pg/ml)

N.D.

S: CXCL10 in PsA (with
or without autoimmune
thyroid disorder) > HC

S: CXCL9 in PsA (with or
without autoimmune
thyroid disorder) = HC

- S [CXCL10] were not
associated with any of the
clinical features of PsA

- S[CXCL10] were not
associated with S [CXCL9]
- S [CXCL10] was not
associated with disease
duration

VI



Sucur et al. RA RA:N =129 Cytometric RA: CXCL9 and CXCL10 (P; specific ~ RA: CXCL9 and CXCL10 (SF; specific ~ P: CXCL10in RA >HC N.D.
[33] PsA PsA:N =53 bead array mean/median levels not mentioned)  mean/median levels not mentioned) P: CXCL9 in RA > HC
RA: CXCL10in SF>P
Patients were treated with
NSAIDs, DMARDs,
glucocorticoid or biologic
treatment

A group of RA patients (N =
11) sampled before treatment
and 2, 4 and 6 months after
treatment with etanercept of
adulimumab

Manferdini OA OA: N = 20 (treatment was not ~ Multiplex N.D. OA: CXCL10 (SF, 12239.54 + 7935.60  SF:CXCL10in OA > HC N.D.
et al. [34] mentioned) assay pg/ml)
Sohn et al. OA OA: for which S samples were Multiplex OA: CXCL9 (S, 420.13 pg/ml [IQR: OA: CXCL9 (SF, 1047.14 pg/ml [IQR: S:CXCL9and CXCL10in  N.D.
[35] RA obtained (N = 24), and for assay 308.4 - 568.6]), CXCL10 (S, 795.55 389.8 -1925.3]), OA>HC

which SF was obtained (N = pg/ml [IQR: 684.7 - 1029.7])

12) CXCL10 (S, 2105.40 pg/ml [IQR: 923.2 OA: CXCL9 and CXCL10

RA: CXCL9 and CXCL10 (S, specific -4913.3]) inSF>S

RA: for which S samples were mean/median levels not

obtained (N = 23), and for mentioned) RA: CXCL9 and CXCL10 (SF, specific

which SF was obtained (N = mean/median levels not mentioned)

14)

(treatment not mentioned)

Beekhuizen OA OA: N=18 Multiplex N.D. OA: CXCL10: (SF, 710.4 + 597.1 pg/ml) SF: CXCL10in OA > HC N.D.

etal. [36] (treatment not mentioned) assay

Vangsness OA OA:N=12 Multiplex N.D. OA: CXCL10 (SF, specific mean/median N.D. SF [CXCL10] was increased —
etal. [37] (treatment not mentioned) assay levels not mentioned) but not significantly— in

advanced arthritis compared to
mild arthritis




Huss et al. OA OA undergoing primary TJR Multiplex N.D. OA undergoing primary TJR: CXCL9 SF: CXCL10 in OA N.D.
[38] (N =18) and undergoing (SF, 54 £ 13 pg/ml), CXCL10 (SF, 537 + undergoing primary TJR
revision TJR (N = 22) 120 pg/ml) > OA undergoing
revision TJR
(treatment was not OA undergoing revision TJR: CXCL9
mentioned) (SF, 524 + 266 pg/ml) and CXCL10 (SF, Synovial NK cells
4697 £ 1990 pg/ml) mRNA: CXCL9, CXCL10
and CXCL11 in OA
OA undergoing primary TJR or revision undergoing primary TJR
TJR: CXCL9, CXCL10 and CXCL11 = OA undergoing
(mRNA in synovial NK cells, specific revision TJR
mean/median levels not mentioned)
Endres et al. OA OA: N =5, which were treated Chemokine N.D. OA: CXCL10 (SF mean intensity, 16.7, SF: CXCL10in OA = RA N.D.
[39] RA with NSAIDs (N = 3) and not antibody ratio OA/RA = 1.0), CXCL9 (SF mean = HC (moderate
treated (N = 2) membrane intensity not reported, ratio OA/RA = expression in OA, RA
array 1.7), CXCL11 (SF mean intensity not and HC SF)
RA: N =5, which were treated reported, ratio OA/RA = 1.3)
with solely DMARDs (N = 1), RA: CXCL10 (SF mean intensity, 16.2)
with solely NSAIDs (N = 1), HC: CXCL10 (SF mean intensity, 21.1)
with DMARDs and steroids (N
= 2), and with steroids and
NSAIDs (N = 1)
Yoshida et RA OA:N=5 Laser micro-  N.D. CXCL9 (ST, 5.924 fold-change increase ST: CXCL9: RA > OA N.D.
al. [40] OA RA:N =11 dissection and in RA compared to OA), CXCL10 (ST, ST: CXCL10: RA > OA
(treatment was not cDNA  micro- 3.388 fold-change increase in RA
mentioned) array analysis compare to OA)
Proost et al. OA OA:N =27 ELISA N.D. SA: CXCL10 (SF, 81 ng/ml) SF CXCL10in SA > OA SF [CXCL10] did not
[41] SA SA:N=13 OA: CXCL10 (SF, specific mean/median significantly correlated with SF
(treatment was not levels not mentioned) [CXCL8] in OA and SA
mentioned)
Proost et al. OA OA:N =28 ELISA N.D. OA, SA, CA: CXCL9 and CXCL11 (SF, SF: CXCL9 in SA > OA, N.D.
[42] SA SA:N=13 specific  mean/median levels not SA>CA,OA=CA
CA CA:N =27 mentioned) SF: CXCL11 in SA > OA,

(treatment was not

mentioned)

SA>CA,OA=CA
SF of SA: CXCL9 >
CXCL11

AS, Ankylosing Spondylitis; ASDAS, Ankylosing Spondylitis Disease Activity Score; CA, crystal-induced arthritis including gout and pseudo-gout; CCP, cyclic citrullinated peptide; CDAI, clinical disease activity index; Cl, confidence

interval; CRP, C-reactive protein; CXCL, CXC chemokine ligand; DAS28, disease activity score in 28 joints; DMARDs, disease-modifying anti-rheumatic drugs; ELISA; enzyme-linked immunosorbent assay; ESR, erythrocyte
sedimentation rate; EULAR, European League Against Rheumatism; HC, healthy control; IFN, interferon; Ig, immunoglobulin; IQR, interquartile range; JIA, juvenile idiopathic arthritis; MPS, methylprednisolone; MTX, methotrexate;

X



N.D., not determined; N.P., not published; NSAIDs, non-steroidal anti-inflammatory drugs; OA, osteoarthritis; oligoJIA, oligoarticular JIA; OR, odds ratio; P, plasma; PB, peripheral blood; PBMC, peripheral blood mononuclear cells;
polyJIA: polyarticular JIA; PsA, psoriatic arthritis; RA, rheumatoid arthritis; RF, Rheumatoid factor; RT-PCR, real time polymerase chain reaction; S, serum; SA, septic arthritis; sCD163, soluble CD163; SD, standard deviation; SF,
synovial fluid; SJC, swollen joint counts; SpA, spondyloarthritis; ST, synovial tissue; TJC, tender joint counts; TJI, traumatic joint injury; TJR, total joint replacement; TNFa, tumor necrosis factor a; y, years.
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SUPPLEMENTARY TABLE 2 | Overview of studies investigating the IFN-inducible CXCR3 ligands in juvenile idiopathic arthritis and adult-onset Still’s disease.

Study Diseases Disease: number of included Technique for CXCR3 ligand in serum (S) or CXCR3 ligand in synovial fluid (SF) or Disease vs. control Correlation with disease

subjects (treatment) substrate plasma (P) (mean % SD or median synovial tissue (ST) (mean + SD or population activity markers of arthritis

detection with [IQR]) median with [IQR])

Pharoah et al. JIA JIA: N =50 of which oligoJIA RT-PCR, JIA: CXCL10 (P,1297 + 1148 pg/ml) ~ JIA: CXCL10 (SF, 6451 + 3174 pg/ml) [N P: CXCL10in JIAP>HC  N.D.
[43] (N = 37) treated with Multiplex =14]

prednisolone (N = 2), NSAIDs assay JIA: CXCL10 mRNA (SFMC, SF T cells, P & SF: CXCL10 in JIA

(N =31),and MTX (N = 11) PBMC, PB T cells, N.P) SF > JIA paired P

samples

polyJIA (N = 13) treated with

prednisolone (N = 1), NSAIDs mRNA: CXCL10in JIAT

(N =11),and MTX (N = 8) cells of SF > T cells of PB
Brescia et al. JIA JIA: oligoJIA (N = 10) of which Antibody array N.D. JIA: CXCL9 and CXCL10 (SF, N.P.) SF: CXCL9 and CXCL10 N.D.
[44] treated with with naproxen (N Patients with TJI or dysplasiaz CXCL9  in JIA > patients with

=6), MTX and naproxen (N = and CXCL10 (SF, N.P.) TJI or dysplasia

1), doxycycline and naproxen

(N = 1) or not treated (N = 2)

Patients with TJI or

hip/skeletal dysplasia having

non-arthritic joints undergoing

orthopedic procedures (N = 8)

and all patients were not

treated
de Jager et al.  JIA JIA:N =65 Multiplex oligoJIA: IFN-y (P, active disease: oligoJIA: IFN-y (SF, 176 + 77 pg/ml), P: CXCL9 & CXCL10 in N.D.
[45] assay 201 + 100 pg/ml, remission: 102 + CXCLO9 (SF, 2817 + 844 pg/ml), CXCL10 JIA active disease > JIA

oligoJIA (N = 30) of which P (N
=30) and SF (N = 19) samples
were obtained

polyJIA (N = 15) of which P (N
=15) and SF (N = 6) samples
were obtained

sJIA (N = 20) of which P (N =
20) and SF (N = 9) samples
were obtained

Patients were treated with
NSAIDs, MTX, corticosteroids
or anti-TNFa treatment

594 pg/ml), CXCL9 (P, active
disease: 127 + 54 pg/ml, remission:
34 + 29 pg/ml), CXCL10 (P, active
disease: 828 + 216 pg/ml, remission:
171 + 65 pg/ml)

polyJIA: IFN-y (P, active disease:
534 + 242 pg/ml, remission: 89 + 39
pg/ml), CXCL9 (P, active disease:
102 + 50 pg/ml, remission: 22 + 11
pg/ml), CXCL10 (P, active disease:
442 + 120 pg/ml, remission: 289
119 pg/ml)

(SF, 4001 959 pg/ml)

polyJIA: IFN-y (SF, 163 + 82 pg/ml),
CXCL9 (SF, 2266 + 123.7 pg/ml),
CXCL10 (SF, 5128 + 1759 pg/ml)

sJIA: IFN-y (SF, 171 * 132 pg/ml),
CXCL9 (SF, 85 + 19 pg/ml), CXCL10
(SF, 2772 + 1443 pg/ml)

remission in sJIA,
oligoJIA and polyJIA

P: IFN-y in JIA active
disease = JIA remission
in sJIA, oligoJIA and
polyJIA

P: CXCL9 & CXCL10 in
JIA active disease in
sJIA, oligoJIA and
polyJIA > HC
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de Jager et al.
[45]

sJIA: IFN-y (P, active disease: 101 +
296 pg/ml, remission: 54 + 34
pg/ml), CXCL9 (P, active disease: 41
+ 24 pg/ml, remission: 1.8 + 0.9
pg/ml), CXCL10 (P, active disease:
137 + 45 pg/ml, remission: 70 + 29
pg/ml)

P: IFN-y: JIA active
disease in sJIA, oligoJIA
and polyJIA

=HC

P: IFN-y & CXCL9 &
CXCL10in JIA
remission in sJIA,
oligoJIA and polyJIA
=HC

P & SF: CXCL9 &
CXCL10 in SF > paired P
samples in sJIA, oligoJIA
and polyJIA

P & SF: IFN-y in SF =
paired P samples in sJIA,
oligoJIA and polyJIA

P: CXCL9 in oligoJIA =
sJIA, CXCL10 in

oligoJIA > sJIA
Hunter et al. JIA JIA: OligoJIA (N = 32) with Microarray N.D. SFMC mRNA CXCL9 (3.0-fold SFMC: mRNA of CXCL9 N.D.
[46] persistent oligoJIA (N = 21) increased in extended-to-be oligoJIA and IFN-y in extended-
and extended-to-be*oligoJIA compared persistent oligoJIA) to-be oligoJIA >
(N =11) and persistent oligoJIA
none of the patients were SFMC mRNA IFN-y (1.7-fold increased
treated in extended-to-be oligoJIA compared
persistent oligoJIA)
Schmidt et al. JIA JIA: untreated oligoJIA (N = RT-PCR Peripheral blood monocytes: Synovial monocytes: CXCL10 and Monocytes: mRNA of N.D.
[47] 13) CXCL10 and CXCL11 mRNA CXCL11 mRNA (specific levels not CXCL11 and CXCL10in
(specific levels not mentioned) mentioned) synovial monocytes
(more than 2-fold
increased) > PB
monocytes
Aggarwal etal.  JIA JIA: polyJIA (N = 12) treated ELISA ERA: CXCL10 (S, 139 pg/ml) ERA: CXCL10 (SF, 2300 pg/ml) S: CXCL10in ERA > HC N.D.

[48]

with NSAIDS (N =12) and
ERA (other JIA form; N = 11)
treated with NSAIDs (N =11)
and MTX (N =4) and sJIA (N
=9; treatment not mentioned)

polyJIA: N.D.
sJIA:N.D.

polyJIA: N.D.
sJIA:N.D.

S & SF: CXCL10 in SF >
paired S samples in ERA
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Sikora et al.
[49]

JIA

JIA: active sJIA without MAS
(N =12) and active extended
oligoJIA (N =9)

(treatment was not
mentioned)

RT-PCR

N.D.

ST mRNA CXCL9 (15.8-fold less in sJIA

compared to extended oligoJIA)

ST mRNA CXCL10 (4.5-fold less in sJIA

compared to extended oligoJIA)

ST mRNA CXCL11 (3.6-fold less in sJIA

compared to extended oligoJIA)

ST: mRNA of CXCL9,
CXCL10 and CXCL11in
sJIA < extended
oligoJIA

N.D.

Bracaglia et al.
[50]

JIA
HLH

JIA: sJIA (N = 83) of which
sJIAwith MAS (N=20; N=7
were not treated and N = 13
were treated with
glucocorticoids, cyclosporin A,
anakinra or cyclophosphamide)
and active sJIA without MAS
(N = 28; treatment not
specified) and inactive sJIA (N
= 35; treatment not specified)

HLH: secondary HLH (N = 11)
of which patients received
glucocorticoids, cyclosporin A,
anakinra or cyclophosphamide
treatment (N =5) and were not
treated (N = 6)

Multiplex
assay

sJIA with MAS: IFN-y (S, 15.4
pg/ml [IQR: 5.1 - 52.6]), CXCL9 (S,
13392 pg/ml [IQR: 2163 - 35452]),
CXCL10 (S, 1612 pg/ml

[IQR: 425 - 4309]) and CXCL11 (S,
565 pg/ml [IQR: 198 - 1007])

active sJIA without MAS: IFN-y (S,
4.9 pg/ml [IQR: 3.2 - 8.6]), CXCL9
(S, 837 pg/ml [IQR: 471 - 2505]),
CXCL10 (S, 307

pg/ml [IQR: 199 - 694]) and
CXCL11 (S, 122 pg/ml [IQR: 62 -
1971)

inactive sJIA: IFN-y (S, 4.2 pg/ml
[IQR: 3.2 - 9.3]), CXCL9 (S, 901
pg/ml [IQR: 466 - 1213]), CXCL10
(S, 235 [IQR: 172 - 407]) and
CXCL11 (S, 111 pg/ml [IQR: 63 -
1871)

N.D.

S: IFN-y, CXCL9,
CXCL10 and CXCL11in
sJIA with MAS > active
sJIA without MAS

S:IFN-y, CXCL9,
CXCL10 and CXCL11in
active sJIA without
MAS = inactive sJIA

- | STIFN-y], [CXCL9],
[CXCL10] and [CXCL11] upon
resolution of MAS in active
sJIA

- S[IFN-y] and [CXCL9]
correlated with S [ferritin]
levels, neutrophil count,
platelet count, S [ALT] levels
and S [LDH] levels in MAS

- S[CXCL10] correlated with S
[ferritin] levels, neutrophil
count, platelet count, S [ALT]
levels and S [LDH] levels in
MAS

- S [CXCL11] correlated with
S [ferritin] levels and S [LDH]
levels in MAS

- S[IFN-y] correlated with S
[CXCL9] and S [CXCL10]
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Put et al. [51] JIA JIA: sJIA (N = 23) inactive sJIA ELISA inactive sJIA: CXCL10 and IFN-y N.D. P: IFN-y, CXCL10 in N.D.
HLH (N =10; all 10 patients were (P, specific mean/median levels not MAS or other HLH form
treated with NSAIDS, mentioned) > inactive sJIA
canakinumab, tocilizumab,
cyclosporine or MTX), active active sJIA with MAS: CXCL10 (P, P: IFN-y, CXCL10 in
sJIA without MAS (N=10; N = specific mean/median levels not MAS or other HLH form
3 were not treated, N = 7 were mentioned) >HC
treated with NSAIDS,
canakinumab, cyclosporine, sJIA with MAS or patients with
MTX), active sJIA with MAS another HLH form: CXCL10 and
(N = 3) which were all treated IFN-y (P, specific mean/median
with tocilizumab, NSAID, MTX levels not mentioned)
HLH (N = 2) of which EBV-
associated HLH (N = 1) and
primary HLH (N = 1) and both
were not treated
Gattorno et al.  JIA JIA: active sJIA without MAS Multiplex Active sJIA: CXCL10 and IFN-y (S, N.D. S: CXCL10 and IFN-y in N.D.
[52] (N = 16) which were treated (N assay specific mean/median levels not active sJIA > HC
=16) with corticosteroids, mentioned)
etanercept, infliximab,
NSAIDS, MTX, azathioprine,
cyclosporine A or thalidomide
(prior to treatment with
anakinra)
Quartier et al.  JIA JIA: active sJIA (N = 24) Multiplex Active sJIA before and after 6 N.D. S: CXCL10 in anakinra- N.D.

(53]

sampled before anakinra NGS for gene
treatment (N = 24; patient expression
were on corticosteroids and profiling using
NSAIDS but not on lllumina
immunosuppressive drugs or

DMARDs), 1 month treated

with anakinra (N =12) and 6

months treated with anakinra

(N = 24)

months of treatment with anakinra:
CXCL10 (S, specific mean/median
levels not mentioned)

Active sJIA before and after 1 and 6
months of treatment with anakinra:
CXCL10 (gene expression in
PBMCs)

treated sJIA patients for
6 months > paired S
samples of active sJIA
patients before
treatment with anakinra

Gene expression in
PBMCs in CXCL10:
anakinra-treated
patients for 1 month or
6 months > before
treatment (irrespective
of clinical response to

anakinra)
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Qu et al. [54]

JIA

JIA: sJIA (N = 21) of which Multiplex
active sJIA without MAS (N = assay

14; of which not treated [N =

3]) and inactive sJIA (N = 16;

of which not treated [N = 3])

[9 paired samples sampled at

active and inactive disease]

Other patients (N = 11 of
active sJIA group and N = 13 of
inactive sJIA group) were
treated with canakinumab,
adalimumab, tocilizumab,
MTX, corticosteroids,
etanercept or anakinra

Active sJIA and inactive sJIA:
CXCL9, CXCL10 and CXCL11 (P,
specific mean/median levels not
mentioned)

N.D.

P: CXCL11 in active sJIA
> HC
P: CXCL11 in active sJIA

> inactive sJIA

N.D.

Hinze
[55]

et

al.

JIA

JIA: active sJIA without MAS Bead array
at initial sampling (N = 54) of assay

which treated with MTX (N =

23), glucocorticoids (N = 32),

and biologicals: adalimumab

(N = 6), anakinra (N = 21),

etanercept (N = 8), tocilizumab

(N =12) at initial sampling

Active sJIA without MAS at initial
sampling: CXCL9, CXCL10 (S,
specific mean/median levels not
mentioned)

Active sJIA that developed MAS
during study of 21.1 months: CXCL9
(S, 286 pg/ml [IQR: 2.74 - 292])

Active sJIA that did not develop
MAS during study of 21.1 month:
CXCL9 (S, 11 pg/ml [IQR: 1.64 -
2171)

N.D.

S: [CXCL9] in active
sJIA without MAS > HC

S: [CXCL10] in active
sJIA without MAS > HC

S: [CXCL9] in active
sJIA that developed
MAS during study of
21.1 months > active
sJIA that did not
develop MAS

S: [CXCL10] in active
sJIA without MAS after
3 days of treatment with
canakinumab < active
sJIA without MAS
before treatment with
canakinumab

N.D.
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Han et al. [56]

RA
AOSD

RA: N = 32: all treated with
glucocorticoids and MTX (N =
21) or sulfasalazine (N = 4) or
leflunomide (N = 6) or
adalimumab (N = 1)

Active AOSD: N = 39: initial
stage, untreated (N = 30) and
treated but in disease flare (N
=9) of which treated with
MTX and glucocorticosteroids
(N = 5), with azathioprine and
glucocorticosteroids (N = 1) or
discontinued with medication
(N=3)

The patients with active AOSD
had arthritis (N = 24) and MAS
(N=5)

ELISA

RA: CXCL10 (S, 146.3 + 91.4 pg/ml)
Active AOSD: CXCL10 (S,1031.3 +
2019.6 pg/ml)

N.D.

S: [CXCL10] in active
AOSD > RA
S:[CXCL10]in RA>HC
S: CXCL10: active AOSD
> HC

S: CXCL10 in active
AOSD with MAS =
active AOSD without
MAS

- S [CXCL10] in active AOSD
corelated with S [ferritin]
levels , systemic disease
scores, S [CXCL13] levels and
S [AST] levels

- S[CXCL10] | in AOSD
patients upon reduction of the
disease activity during follow-
up (after 9.6 months + 9.2
months)

- change in S [CXCL10] during
follow-up was positively
correlated with the change in
systemic score

Han et al. [57]

RA
AOSD

RA: N =30

(treatment not mentioned)

Active AOSD sampled at an
initial untreated stage (N = 39)
and samples after treatment
with corticosteroids and
immunosuppressive agents (N
=16)

Patients with active AOSD and
MAS (N = 4) and patients with
active AOSD and arthritis (N =
21)

ELISA

RA: IFN-y (S, 27.7 + 21.4 pg/ml),
CXCLO9 (S, 64.7 £ 51.5 pg/ml),
CXCL10 (S, 55.6 + 28.4 pg/ml),
CXCL11 (S5, 56.2 + 64.0 pg/ml)

Active AOSD: IFN-y (S, 50.5 * 34.4
pg/ml), CXCLY (S, 595.6 + 790.8
pg/mL), CXCL10 (S, 229.5 + 188.1
pg/ml), CXCL11 (S, 211.9 + 204.5
pg/ml)

N.D.

S:IFN-y in AOSD > RA,
AOSD > HC,RA > HC
S: CXCL9in AOSD
RA, AOSD > HC, RA
HC

S: CXCL10in AOSD >
RA, AOSD > HC, RA >
HC

S:CXCL11in AOSD >
RA, AOSD > HC, RA =
HC

v

- | S[CXCLY], [CXCL10],
[CXCL11] in AOSD after
treatment with corticosteroids
and immunosuppressive drugs
compared to before treatment

- S[CXCL9] in AOSD
correlated with S levels of
CRP, ferritin, LDH, systemic
scores

- S[CXCL10] in AOSD
correlated with S levels of ESR,
CRP, ferritin, LDH, systemic
scores

- S[CXCL11] in AOSD
correlated with S levels of
CRP, ferritin and systemic
scores
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Kasama et al. AOSD AOSD: active AOSD (N =17) ELISA AOSD: CXCL10 (S, 2032.2 + 2500.8 N.D. S: CXCL10 in active S [CXCL10] in active AOSD
[58] which were sampled before pg/ml) AOSD > HC after treatment did not

treatment and after treatment significantly |

with glucocorticosteroids,

immunosuppressants

(cyclosporin A, MTX,

cyclophosphamide) or

intravenous immunoglobin

Some patients had MAS (N =

4)

Kim et al. [59] AOSD AOSD: active AOSD (N = 48) ELISA Active AOSD: CXCL10 (S, 920.3 + N.D. N.D. - S [CXCL10] in AOSD did not
but S samples were obtained 1463.9 pg/ml) correlate with percentage of
from 8 patients inflammatory cells expressing
(treatment was not CXCL10 in the lymph node
mentioned)

*extended-to-be oligoarticular JIA: children who were studied at a time when the disease was still limited to <4 joints but whose oligoarthritis extended to a more severe phenotype by 1 year of follow-up

ALT, alanine aminotransferase; AOSD, adult-onset Still’s disease; AST, aspartate aminotransferase; CRP, C-reactive protein; CXCL, CXC chemokine ligand; EBV, Epstein-Barr virus; ELISA; enzyme-linked immunosorbent assay; ERA;
enthesitis-related arthritis; ESR, erythrocyte sedimentation rate; HC, healthy control; HLH, haemophagocytic lymphohistiocytosis; IFN, interferon; IQR, interquartile range; JIA, juvenile idiopathic arthritis; LDH, lactate dehydrogenase;
MAS, Macrophage Activation Syndrome; MTX, methotrexate; N.D., not determined; NGS, Next-Generation Sequencing; N.P., not published; NSAIDs, non-steroidal anti-inflammatory drugs; oligoJIA, oligoarticular JIA; P, plasma;
PB, peripheral blood; PBMC, peripheral blood mononuclear cells; polyJIA, polyarticular JIA; RA, rheumatoid arthritis; RT-PCR, real time polymerase chain reaction; S, serum; SD, standard deviation; SF, synovial fluid; SFMC, synovial
fluid mononuclear cells; sJIA, systemic JIA; ST, synovial tissue; TJI, traumatic joint injury; TNFa, tumor necrosis factor a.
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SUPPLEMENTARY TABLE 3| Studies investigating targeted knock-out of CXCR3 in rodent models of arthritis.

Model Animal + injection Intervention Outcome Reference
CAIA C57BL/6 mice + |V injection CXCR37” | arthritis score [60]
of type Il collagen Ab (5 mg) + | paw swelling
IP injection of LPS (100 pg) 3 | eroded surface per total bone surface in joints
days after | histologic scores of joint damage and inflammation
| synovial infiltration of F4/80" macrophages and CD4" T cells
| serum osteoclastogenic cytokines: RANKL, TNF-a, IL-6
| mRNA expression of RANKL, TNF-a, IL-6 in spleens
No mRNA expression of CXCL10 in serum and spleen
| bone destruction: | serum CTX levels
| cartilage damage: 1 safranin O-stained cartilage proteoglycan
| activation of osteoclasts (| number of TRAP* cells)
*compared to WT animals
CIA C57BL/6 mouse + s.c. CXCR3™" | incidence of CIA development [61]
injection of chicken type Il | clinical score by 43-51% at day 28-33 post-immunization
collagen and CFA and IV injection of Cr**-labeled Tw cells from CXCR37 = recruitment to the joints of Ty cells from CXCR37 mice as those of WT mice
boosted after 21 days mice and WT mice into WT mice with CIA (1 - 4 | recruitment to LNs of Ty cells of CXCR37 mice compared to those of WT mice
X 10° cells, 1V injection)
K/BxN serum C57BL/6 mice + IP injection of ~ CXCR37 = ankle thickening compared to WT mice [62]
transfer 150 pl serum of K/BxN mice
arthritis on day 0 and day 2
AA Lewis rat + s.c. injection of 0.5 1V injection of Cr**-labeled CXCR3" T cells or 1 recruitment of CXCR3' T cells to inflamed joints > CXCR3" T cells [63]
mg of killed M. butyricumin CXCR3 T cells (isolated from spleen of Lewis rats
50 pl mineral oil and separated using positive selection via
magnetic beads separation into CXCR3" and
CXCR3 T cells)
CIOA Ly5.1 (CD45.1") and Ly5.2 CXCR37(B6.129P2- | cell numbers of NK cells and macrophages in the synovial fluid [64]

(CD45.2") C57BL/6 mice

+ intra-articular injection of
10 U/ 10 pl of bacterial
collagenase of Clostridium
histolyticum

Cxcr3tm1Dgen/J)

| relative proportions of NK cells and macrophages in synovial fluid

| histological joint score

| CD69 expression of synovial NK cells

1 safranin O-stained cartilage proteoglycan

No accumulation of activated TRAP* osteoclasts (instead activated osteoblast were present)
| cartilage abnormalities (positive for Alizarin S red stain)

*compared to WT mice

AA, rat adjuvant arthritis; Ab, antibodies; CAIA, type Il collagen antibody-induced arthritis; CIA, type Il collagen-induced arthritis; CIOA, collagenase-induced osteoarthritis; CFA, Complete Freund’s adjuvant; CTX, C-terminal

telopeptides of type | collagen; IL, interleukin; IP, intraperitoneal; IV, intravenous; LNs, lymph nodes; LPS, lipopolysaccharides; NK, natural killer; RANKL, Receptor activator of nuclear factor kappa-B ligand; s.c., subcutaneous; TNF-

a, tumor necrosis factor a; TRAP, Tartrate-resistant acid phosphatase; WT, wild-type.
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SUPPLEMENTARY TABLE 4 | Studies investigating selective CXCR3 antagonists, CXCR3 agonists and CXCR3 targeting antibodies in rodent models of arthritis.

Model Animal + injection Drug administered (name molecule [dose]; Outcome Reference
administration route and dosing regimen)
CIA DBA/1 mice + intradermal Small-molecule CXCR3 antagonist (JN-2[8 | clinical disease score from week 3 onwards [65]
injection of chicken type Il mg/kg]; IP injection twice every week after | paw swelling
collagen (2 mg/ml) in CFA boosting) | bone erosion
containing 2 mg/ml M. | histopathological scores of joint inflammation, pannus formation and cartilage damage
tuberculosis | mRNA expression of TNF-q, IL-6, TNFSF11 in spleen
| serum RANKL, TNF-a, IL-6
*compared to untreated mice
CIA B10.RIII mice + intradermal Small-molecule non-competitive CXCR3 | disease score at 40 mg/kg BW and 10 mg/kg BW doses of SCH 546738 at day 7 and 9 after boost with bovine  [66]
injection of bovine type Il antagonist (SCH 546738 [at 40 mg/kg BW collagen type Il
collagen (300 pg) in 0.5 mg/ml  or 10 mg/kg BW]; oral administered, twice | leukocyte infiltration in joint at 40 mg/kg BW
CFA containing M. daily) | structural damage to the bone and cartilage at 40 mg/kg BW
tuberculosis | total histopathological scores at 40 mg/kg BW
CIA DBA/1 J mice + intradermal Small-molecule non-competitive CXCR3 | clinical arthritis scores [67]
injection of bovine type Il antagonist (AMG 487 [5 mg/kg]; IP | paw edema
collagen (100 pg) in 2 mg/ml injection every 48h for 20 days) | histological joint inflammation and damage
CFA | % of CXCR3* T-bet" splenic cells
1 % of IL-17 producing CXCR3"and CD4" splenic cells
1 % of RORYT" CXCR3*and CD4" splenic cells
| % of STAT3" CD4' splenic cells
1 % of IL-22 producing CXCR3" splenic cells
1 % of IL-10 producing CXCR3" and CD4" splenic cells
1 % of Foxp3*CXCR3* and CD4" splenic cells
| mRNA and protein levels of CXCR3, T-bet, IL-17A, RORYT and IL-22 in knee tissue
| mRNA expression of STAT3 in knee tissue
1t mRNA and protein levels of Foxp3 and IL-10 in knee tissue
| % of NFkB p65-, NOS2-, MCP-1-, IFN-y- and TNF-a- producing CD19" B cells in spleen [68]
1 % of IL-4- and IL-27-producing CD19" B cells in spleen
| mRNA and protein expression of NFkB p65, NOS2, IFN-y and TNF-a in knee tissue
1t mRNA and protein expression IL-4 and IL-27 in knee tissue
| % of GITR*CD25", GITR'CD45*, GITR" IL-9" and GITR" NFkB"* splenic lymphocytes [69]

| % of CD45"CD4"and CD45" CCRé6' splenic lymphocytes

| % of CD45"1L-6", CD45'IL-17A"and CD45' IL-21" splenic lymphocytes

1 % of GITR® Foxp3" cells and GITR' STAT6" cells

| mRNA and protein expression of CD4, CCR6, IL-6, IL-9, IL-21 and GITR in knee tissue
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CIA DBA/1 mice +
intradermal injection of
bovine type Il collagen (200
pg) in CFA containing M.
tuberculosis

Small molecule CXCR3/CCR5/CCR2
antagonist (TAK-779 [150 yg TAK-779 in
100 pl of a 5% mannitol solution]; s.c.
injection every 48h)

| incidence of CIA development [70]
| arthritic index

| leukocyte infiltration in the joint

= plasma levels of anti-collagen Ab

= levels of CCR5 mRNA in splenic and LN T cells

*compared to vehicle-treated mice

Humanized NSG mice + IP injection of 107 Small-molecule CXCR3 agonist (PS372424 | migration of human CD45" cells towards the pouch filled with 1 ml PBS containing 5 pg of CXCL11 or CCL5 [71]
mouse air- human PBMC in 0.5 ml PBS [1 uM in blood]; IV injection, administered or CXCL12 compared to vehicle-treated mice
pouch model once 24h before cell migration to the pouch | migration of human CD45" cells towards the pouch filled with 1 ml PBS containing 5 pg of SF compared to

was evaluated) vehicle-treated mice

| MFI CXCR3 and CCRS5 on splenic human T cells

Small-molecule CXCR3 antagonist (NBI- = migration of human CD45" cells towards the pouch filled with 1 ml PBS containing 5 pg of CCL5 compared

74330 [100 mg/kg]; IV injection, to vehicle-treated mice

administered once 24h before cell = migration of human CD45" cells towards the pouch filled with 1 ml PBS containing 5 pg of SF compared to

migration to the pouch was evaluated) vehicle-treated mice

CXCR3 neutralizing antibody [25 pg] (IV = migration of human CD45" cells towards the pouch filled with 1 ml PBS containing 5 pg of SF compared to

injection, administered once 24h before cell vehicle-treated mice

migration to the pouch was evaluated)
AA Lewis rat + s.c. injection of 0.5 IV injection of Cr**-labeled CXCR3" T cells 1 recruitment of CXCR3' T cells to inflamed joints > CXCR3" T cells [63]

mg of killed M. butyricumin
50 pl mineral oil

or CXCR3" T cells (isolated from spleen of
Lewis rats and separated using positive
selection via magnetic beads separation
into CXCR3" and CXCR3" T cells)

IV injection of T lymphoblasts (1-2 x 107
cells) from /n vivo Ag-stimulated LNs
labeled with Ci of Na;**CrOs or Ci *!In-
oxine in rats treated CXCR3 mAb (XR3.2 [2
mg]; IV injected immediately before
injection of labeled T cells)

| recruitment of T cells to inflamed joints by 42%-87% (dependent on the respective joint) compared to
untreated rats

IV injection of /in vitro mycobacterial Ag-
activated LN T cells (1-2 x 107 cells)
labeled with Ci of Na;**CrOs or Ci *!In-
oxine in rats treated CXCR3 mAb (XR3.2 [2
mg]; IV injected immediately before
injection of labeled T cells)

| recruitment of T cells to synovial tissue by 66% compared to untreated rats
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AA adoptive CXCR3 mAb (XR3.2 [2 mg]; IP injected delayed onset of arthritis [63]

T cell transfer every 48h on the day of the lymphocyte | carpal, talar and tail joint clinical disease score

(IV injection of transfer up to 6 or 10 days after cell 1 of >50% in total clinical score

4 x 107 splenic transfer [plasma concentration 35-70 | weight loss

or LN pg/mlil) | average weight of joint tissues

lymphocytes 1 safranin O-stained cartilage proteoglycan

per 100 g of | observed joint infiltration of leukocytes via histology

BW) to naive | synovial infiltration of *!In-oxine-labeled IV injected neutrophils (injected on day 9 post transfer) by 50-60%
animals *compared to untreated animals

AA, rat adjuvant arthritis; Ab, antibodies; BW, body weight; CCR, CC chemokine receptor; CFA, Complete Freund’s adjuvant; CIA, type Il collagen-induced arthritis; CXCR, CXC chemokine receptor; Foxp3, forkhead box P3; GITR,
glucocorticoid-induced tumor necrosis factor receptor (TNFR)-related protein; IFN, interferon; IL, interleukin;Intti-oxine, indium oxine; IP, intraperitoneal; 1V, intravenous; LNs, lymph nodes; mAb, monoclonal antibody; MCP-1/CCL2,
monocyte chemotactic protein-1; M. butyricum, Mycobacterium butyricun, M. tuberculosis, Mycobacterium tuberculosis;, NFkB, nuclear factor kappa B; NOS2, nitric oxide synthase 2; NSG mice; NOD scid gamma mice (NOD.Cg-
Prkdcs<? 112rgtm1"s* strain) bearing two mutations on the NOD/ShiLtJ background: severe combined immune deficiency (scia) and a null allele of the IL-2 receptor common gamma chain (IL2rg™"); PBMC, peripheral blood
mononuclear cells; RANKL, Receptor activator of nulear factor kappa-B ligand; RORYT, retinoic acid-related orphan receptor yT; s.c., subcutaneous; STAT, signal transducer and activator; T-bet, T-box transcription factor; TNF-q,
tumor necrosis factor «; TNFSF11, Tumor necrosis factor ligand superfamily member 11 which encodes for RANKL; WT, wild-type.
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SUPPLEMENTARY TABLE 5 | Studies investigating CXCL10-targeting therapies in rodent models of arthritis.

Model Animal + injection Intervention Outcome Reference
AA Lewis rat + s.c. injection of Naked DNA vaccine encoding 1 titer of anti-CXCL10 Ab before onset of disease [72]
CFA (1 mg M. tuberculosis for rat CXCL10 (100 pg in PBS, | clinical disease score during acute and early chronic phase
H37Rain 0.1 ml oil) injected in tibia’s anterior | paw swelling
muscle, administered every 7 | histological joint damage: | synovial mononuclear cell infiltrate, | thickness of synovial lining, | joint space
days, 1 month before induction narrowing, | periosteal new bone formation
of active AA)
Self-specific anti-CXCL10 Ab | clinical disease score
isolated from DNA-vaccinated In vivo polarization of LN CD4" T cells into low IFN-y and TNF-a and high IL-4 producing cells
rats with AA (administered 2
days after the onset of AA, given
every 48h [dose and route of
administration not mentioned])
Naked DNA vaccine encoding | clinical disease score
for rat CXCL10 (500 pg in PBS, 1 titer of anti-CXCL10 Ab
injected in tibia’s anterior No histological joint damage: no cartilage loss, bone erosion or periosteal new bone formation
muscle, administered every 7
days, on day 2, 4 and 7 after the
onset of disease)
CIA DBA/1 mice + intradermal Anti-CXCL10 mAb (200 pg, IV | synovial infiltration of F4/80" macrophages and CD4" T cells [73]
injection of type Il collagen injection into the tail vein, once | bone destruction determined by histology and micro-CT scans
in CFA containing 2 mg/ml at day 14 after the first | serum cytokines: RANKL, TNF-a
M. tuberculosis immunization, at the same time *compared to untreated animals
as the booster injection of type
Il collagen was given)
None (healthy mice) ICR mice Retrovirus encoding CXCL10 (50 1 bone erosion compared to mice injected with control retrovirus
pl [dose not mentioned],
injected in the tibial metaphyses,
once a week for 6 weeks)
CAIA C57BL/6 mice + IV injection CXCL107" | arthritis score [60]

of type Il collagen Ab (5
mg) + IP injection of LPS
(100 pg) 3 days after

| paw swelling

| eroded surface per total bone surface in joints

| histologic scores of joint damage and inflammation

| synovial infiltration of F4/80* macrophages and CD4" T cells
| serum osteoclastogenic cytokines: RANKL, TNF-a, IL-6

| mRNA expression of RANKL, TNF-aq, IL-6 in spleens

| bone destruction: | serum CTX levels

| cartilage damage: 1 safranin O-stained cartilage proteoglycan
| activation of osteoclasts (| number of TRAP" cells)

*compared to WT animals
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hTNF-Tg Tg197 hTNF-Tg mouse TNF-a and CXCL10 targeting | arthritis score and histopathological score compared to untreated animals [74]

BsAb which was generated by = arthritis and histopathological compared to adalimumab-treated animals
conjugating a single-chain | human TNF-a, mouse IL-1p and mouse IL-10 compared to adalimumab-treated animals
LPS-induced bone C57BL/6 mice + calvarial variable fragment of anti- | bone resorption compared to vehicle-treated group
erosion injection of 12.5 mg/kg LPS CXCL10 mAb [E10] to the Fc (similar bone resorption in adalimumab-treated group compared to vehicle-treated group)
K/BxN serum transfer C57BL/6 mice + serum region of adalimumab (6.9 uM, | ankle swelling
transfer of K/BxN mice on supracalvarial injection, treated | leukocyte infiltration in the synovium
day 0 and day 2 daily for 5 days) | cartilage damage and bone destruction

| activation of osteoclasts (| number of TRAP" cells)
compared to vehicle-treated group

= ankle swelling

= leukocyte infiltration in the synovium

= cartilage damage and bone destruction

= activation of osteoclasts (= number of TRAP" cells)
compared to adalimumab-treated group

PTA C57BL/6 mice + received None 1T MRNA of CXCL10 in synovial tissue post-fracture compared to pre-fracture [75]
moderate fractures of the 1 mRNA of CXCL10 in synovial tissue post-fracture compared to MRL/MpJ mice who are protected from PTA
left tibial plateau
DIO that develop Sprague Dawley rats + high None 1 serum CXCL10 compared to mice on low-fat diet [76]
posttraumatic arthritis fat/high sucrose diet CXCL10 SF levels in collateral limbs were associated with arthritis score (Modified Mankin score)

AA, rat adjuvant arthritis; Ab, antibodies; BsAb, bispecific antibody; CAIA, type Il collagen antibody-induced arthritis; CFA, Complete Freund’s adjuvant; CIA, type Il collagen-induced arthritis; CTX, C-terminal telopeptides of type |
collagen; DIO, Diet-induced obesity; hTNF-Tg, transgenic mouse that overexpresses human TNF-qa; ICR, Institute of Cancer Research; IFN, interferon; IL, interleukin; IP, intraperitoneal; 1V, intravenous; LNs, lymph nodes; LPS,
lipopolysaccharides; mAb, monoclonal antibody;,micro-CT, microfocal computed tomography; MRL/MpJ, Murphy Roths Large; M. tuberculosis, Mycobacterium tuberculosis; PTA, post-traumatic arthritis; RANKL, Receptor activator
of nuclear factor kappa-B ligand; s.c., subcutaneous; SF, synovial fluid; Tg, transgenic; TNF-a, tumor necrosis factor a; TRAP, Tartrate-resistant acid phosphatase; WT, wild-type.
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