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Immunology and inflammation

Mononuclear cells from patients with
rhupus are influenced by TNF in their
production of gp130/sIL-6Rb and APRIL

Luis M Amezcua-Guerra,'? Fausto Sanchez-Mufioz,! Santiago Guzman-Garcia,®
Ricardo Marquez-Velasco,' Enrique Becerril-Villanueva,® Yadira Vazquez-Panchos,’

Yaneli Juarez-Vicuiia ©

ABSTRACT

Objective Rhupus is a rare disease that shares
characteristics of systemic lupus erythematosus (SLE)

and rheumatoid arthritis (RA). While several studies have
explored the clinical and immunological profiles of patients
with rhupus, the underlying cause of the disease remains
unknown due to its complex pathogenesis. The objective
of this study was to investigate the role of tumour necrosis
factor (TNF) in the production of inflammatory molecules
by peripheral blood mononuclear cells (PBMCs) from
patients with rhupus.

Methods The study involved five healthy controls, seven
patients with rhupus and seven patients with SLE. PBMCs
were obtained from each participant and stimulated with
recombinant human TNF for 24 hours. The levels of various
molecules secreted by the cells, such as cytokines and
chemokines, were measured using immunobead-based
assays on XMAP technology.

Results The production levels of some molecules were
higher in TNF-stimulated PBMCs from patients with
rhupus and SLE than in unstimulated cells. In addition, the
levels of certain molecules, including gp130/sIL-6Rb, a
proliferation-inducing ligand (APRIL), interferon-f3, matrix
metalloproteinase-3 and interleukin (IL)-12, were higher

in PBMCs from patients with rhupus even without TNF
stimulation. Similarly, the levels of gp130/sIL-6Rb and
APRIL were higher in TNF-stimulated PBMCs from patients
with rhupus than in healthy controls. These results were
further validated against patients with RA using enzyme-
linked immunosorbent assay.

Conclusions These findings suggest that the spontaneous
production of molecules by cells from patients with rhupus
may contribute to the development of the disease, and
that TNF may play a role in this process by regulating the
secretion of gp130/sIL-6Rb and APRIL.

INTRODUCTION

Tumour necrosis factor (ITNF) is a proin-
flammatory cytokine that influences various
signalling pathways and contributes to the
development of autoimmune diseases.'
Inappropriate activation of TNF signalling
may lead to the production of chemokines,
proteases and other inflammatory media-
tors.” Additionally, TNF can either stimulate

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Tumour necrosis factor (TNF) is recognised as a piv-
otal player in the pathophysiology of autoimmune
diseases, primarily through its influence on the pro-
duction of biologically active molecules.

WHAT THIS STUDY ADDS

= This study reveals a novel facet on the regulatory
role of TNF by demonstrating its tight control over
the production of gp130/sIL-6Rb and a proliferation-
inducing ligand in mononuclear cells from patients
with rhupus (systemic lupus erythematosus and
rheumatoid arthritis overlap).

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Our research shed light on the central role of TNF in
the pathogenesis of rhupus, suggesting that it could
be a promising therapeutic target for managing this
complex disease.

or suppress the expression of certain genes,
such as interleukin (IL)-1B, I1-23 and various
chemokines.®™ diseases,
TNF-mediated production of cytokines and
chemokines is crucial as it activates synovial
fibroblasts and macrophages, leading to over-
production of cathepsins and matrix metallo-
proteinases (MMPs) that contribute to bone
erosions.’

Rhupus is a rare condition in which patients
exhibit clinical and serological manifestations
of rheumatoid arthritis (RA) and systemic
lupus erythematosus (SLE).”® The underlying
cause of rhupus is not yet known, but factors
such as hormones, environmental triggers and
immune system dysregulation are thought to
play a role.” ' Patients with rhupus typically
display symmetric erosive polyarthritis, sero-
sitis, a malar rash with photosensitivity, oral
ulcers, and antibodies to double-stranded
DNA (dsDNA) and citrullinated proteins
(ACPA).!1 12
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Given the role of TNF in RA pathogenesis, it is reason-
able to suspect that it may also play a regulatory role in
the production of relevant molecules in rhupus. This
study aimed to investigate whether TNF contributes to
the production of inflammatory mediators by peripheral
blood mononuclear cells (PBMCs) from patients with
rhupus.

PATIENTS AND METHODS

A cross-sectional, observational study was conducted
within a single-centre facility. We included all patients
diagnosed with rhupus, identified from our SLE outpa-
tient cohort. To be included, patients had to simultane-
ously meet the American College of Rheumatology classi-
fication criteria for both RA and SLE."* ' The study also
included patients diagnosed solely with SLE or RA, as well
as unrelated healthy individuals, for comparative analysis.
Disease activity assessments were undertaken using the
SLE Disease Activity Index 2000 (SLEDAI-2K) for SLE
manifestations and the Disease Activity Score 28 based on
Creactive protein (DAS28-CRP) index for RA features.

The study was conducted in two distinct phases to inves-
tigate the production of soluble molecule and validate
significant findings. In the initial phase, quantification
of soluble molecules was performed using multiplexed
immunobead-based assays (Luminex). This enabled a
comparative analysis of various molecules present in cell
culture supernatants obtained from patients with rhupus,
SLE and healthy controls. Once molecules with signifi-
cantly altered concentrations were identified, the study
proceeded to the validation phase. This was achieved by
using ELISA techniques to accurately measure the levels
of the specific molecules. Additionally, samples from
patients with RA were included in this phase, further
enhancing comparative analysis.

Patients consented to the use of blood samples and clin-
ical data for research purposes. Patients and the public
were not involved in the design, or conduct, or reporting,
or dissemination plans of this research.

PBMCs were isolated by density gradient centrifuga-
tion with Histopaque-1077 (Sigma, St Louis, Missouri,
USA) within 2 hours of blood collection. The culture
medium consisted of RPMI 1640 (Sigma, Ronkonkoma,
New York, USA) supplemented with 2 mM L-glutamine,
100 IU/mL penicillin, 100 pg/mL streptomycin and 10%
heat-inactivated fetal bovine serum. Cells were grown in
24-well, flat-bottom plates (1x10°% in 1 mL) on one of two
conditions: with culture medium alone or with culture
medium plus 100 pg/mL recombinant human TNF (R&D
Systems, Minneapolis, Minnesota, USA). After 24 hours,
cell culture supernatants were harvested, aliquoted and
stored at —70°C until use.

Levels of various cytokines and inflammatory mediators
were measured using multiplexed immunobead-based
assays on XMAP technology (Luminex MAGPIX System,
San Francisco, California, USA). Levels of I1-27, gp130/
sIL-6Rb, I1.-22, sI[-6Ra, interferon (IFN)-a2, IL-26, IL-19,

IL-20, IL-29, IL-35, B cell-activating factor (BAFF), a
proliferation-inducing ligand (APRIL), MMPI, IFN-B,
MMP3, sCD163, pentraxin-3, TSLP, sCD30, IL-8, TWEAK,
IL-28A, sTNF-R2, chitinase-3-like protein-1, sTNF-RI,
IL-12 and osteopontin were measured using the Bio-
Plex Pro 37-Plex Human Inflammation Panel 1 (Bio-Rad
Laboratories, Hercules, California, USA). Additionally,
levels of APRIL and gpl30/sIL-6Rb were quantified in
cell culture supernatants using ELISA (Fine Test, Wuhan
Fine Biotech, Wuhan, China; range 15.625-1000 pg/mL
and 0.25-16 ng/mL, respectively).

Statistics

Statistical analysis was performed using non-parametric
tests, with results presented as proportions and percent-
ages for discrete variables and medians and IQRs for
continuous variables. Comparisons between groups were
made using the Wilcoxon paired t-test and Kruskal-Wallis
tests with Dunn’s post-test, and Spearman’s correlation
test was used to assess associations between variables. A
p value less than 0.05 was considered statistically signif-
icant. The statistical analysis was performed using SPSS
V.24 software (IBM).

RESULTS

The study comprised a total of 29 participants: 7 patients
diagnosed with rhupus, 7 patients with SLE, 10 patients
with RA and 5 healthy controls. Among the patients
with rhupus, all were female with a median age of 48
years (43-50); patients with SLE were also female with a
median age of 33 years (27-40). Among patients with RA,
seven were female and three were male, with a median
age of 47 years (42-60). Healthy controls were female
with a median age of 30 years (27-37). Both patients with
rhupus and SLE presented with active disease based on
respective clinimetric indices (table 1).

The study primarily examined the impact of TNF stimu-
lation on the release of molecules from cultured PBMCs.
As shown in table 2, TNF-stimulated PBMCs from patients
with rhupus and SLE had higher levels of most studied
molecules in comparison with unstimulated cells. Excep-
tions existed, where TNF stimulation failed to induce the
release of gpl30/sIL-6Rb, sTNF-R2 and osteopontin in
PBMCs from patients with rhupus, and gp130/sIL-6Rb,
IL-26, STNF-R2 and osteopontin in patients with SLE.
Control cells, when stimulated with TNF, demonstrated
increased production of sIL-6Ra, 1L-19, BAFF, APRIL,
sCD163, sSTNF-R2 and sTNF-R1.

An assessment of inflammatory molecule produc-
tion among the study groups was performed using the
Kruskal-Wallis test. Variations were observed in the levels
of gpl130/sIL-6Rb, IL-19, IL-29, BAFF, APRIL, IFN-B,
MMP3 and IL-12. Subsequent Dunn’s multiple compar-
ison tests indicated significant differences exclusively in
the comparison of unstimulated PBMCs. Figure 1 shows
that the median levels of certain molecules, including

gp130/sIL-6Rb, APRIL, IFN-B, MMP3 and IL-12, were
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Table 1 Clinical and laboratory data of study participants

SLE (n=7) Rhupus (n=7) RA (n=10)

Age, years 33 (27-40) 48 (43-50) 47 (42-60)
Female, n (%) 7 (100) 7 (100) 7 (70)
Disease duration, years 6 (3-15) 2 (1-8) 3 (1-13)
Comorbidities

Antiphospholipid syndrome, n (%) 2 (28) 1(14) 0

Diabetes, n (%) 1(14) 5 (50)

Systemic hypertension, n (%) 0 2 (20)
Main clinical features

Mucocutaneous involvement, n (%) 7 (100) 7 (100) 0

Arthritis, n (%) 7 (100) 7 (100) 10 (100)

Renal involvement, n (%) 4 (57) 1(14) 0

Neurological involvement, n (%) 0 0 0

Haematological, n (%) 4 (57) 5(71) 0
Antirheumatic therapy

Glucocorticoids, n (%) 5(71) 3 (43) 4 (40)

Azathioprine, n (%) 3 (43) 1(14) 0

Mofetil mycophenolate, n (%) 2 (28) 1(14) 0

Methotrexate, n (%) 3 (43) 5(71) 10 (100)

Leflunomide, n (%) 0 0 3 (30)

Antimalarials, n (%) 5(71) 6 (85) 6 (60)
Laboratory values

Leucocytes, 10%/L 5.3 (8.9-5.7) 5.0 (4.1-5.7) 7.9 (7.0-10.4)

Haemoglobin, g/L

Platelets, 10%/L

Serum creatinine, mg/dL

C-reactive protein, mg/L

C8, mg/L

C4, mg/L

ESR (mm/hour)

Rheumatoid factor >20 IU/mL, + (%)
Antinuclear antibodies >1:160, + (%)
Anti-Ro/SSA antibodies, + (%)
Anti-La/SSB antibodies, + (%)
SLEDAI-2K

DAS28-CRP

138 (111-141)
255 (235-269)
0.6 (0.5-0.7)

5.1 (0.5-7.7)
80.3 (75.4-120.9)
15.3 (12.0-39.2)
19.0 (5.0-23.0)

129 (119-143)

271 (143-352)

0.6 (0.5-0.8)

8.9 (6.2-29.5)
121.8 (103.6-147.9)
22.0 (15.9-28.3)
23.0 (13.0-32.0)

137 (130-151)
282 (233-365)
0.7 (0.6-0.9)

5.9 (1.4-11.2)

13.5 (11.2-25.7)

1 (14) 7 (100) 10 (100)

7 (100) 7 (100) -

1(14) 4 (57) =

0 4 (57) -

4 (2-8) 4 (0-4) _

- 2.8 (1.5-3.0) 2.3 (1.5-3.1)

Data are expressed as median (IQR) unless otherwise specified.
DAS28-CRP, Disease Activity Score 28-joint count C-reactive protein; ESR, erythrocyte sedimentation rate; RA, rheumatoid arthritis; SLEDAI-

2K, SLE Disease Activity Index 2000.

higher in the PBMCs of patients with rhupus compared
with controls. Meanwhile, figure 2 illustrates that TNF-
stimulated PBMCs displayed similar levels of gp130/sIL-
6Rb and APRIL across the study groups, despite their
elevated levels in patients with rhupus compared with
controls.

The connection between inflammatory molecule
production and lupus activity was examined. For patients

with SLE, a positive correlation was observed between the
production of APRIL and SLEDAI-2K, both in unstim-
ulated cells (r=0.991; p=0.000015) and TNF-stimulated
cells (r=0.773; p=0.042) (online supplemental table 1).
Conversely, TNF-stimulated PBMCs from patients with
SLE exhibited a negative correlation between disease
activity and the production of IL-27 (r=-0.901; p=0.006),
IL-20 (r=-0.755; p=0.050), sCD30 (r=-0.847;, p=0.016)
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Table 2 Production levels of molecules in unstimulated and TNF-stimulated PBMC of controls, patients with SLE and patients

with rhupus
SLE Rhupus Controls
RPMI TNF RPMI TNF RPMI TNF
IL-27 (p28) 9.0 51.64 21.6 54.4 2.2 24.5
(8.3-25.2) (21.6-60.7) * (2.2-41.0) (33.8-66.4)" (2.2-14.0) (8.9-63.2)
gp130/sIL-6Rb 133.5 161.8 157.9 156.8 71.8 83.3
(114.9-180.9) (107.1-194.4) (76.5-178.4) (110.2-212.3) (55.1-78.8)t (61.8-89.6)t
IL-22 58 67.4 14.6 78.0 0.1 54.0
(2.0-30.8) (81.4-79.4) (1.2-34.2) (55.3-92.6)" (0.07-2.3) (16.9-88.0)
slL-6Ra 61.5 91.7 53.6 78.6 40.3 70.4
(25.1-86.5) (31.0-112.3)* (39.5-88.7) (44.1-144.1)" (38.1-47.6) (56.8-75.7)*
IFN-02 o515 15.8 9.3 17.2 1.9 11.9
(2.5-9.6) (8.6-17.8)" (1.9-12.8) (13.2-24.0)* (0.9-3.0) (4.4-19.4)
IL-26 492.3 1171.8 682.3 1082.7 117.7 2951
(408.2-665.1)  (417.8-1476.3) (398.7-912.2) (625.8-1321.0)* (80.5-548.5) (179.9-1147.4)
IL-19 21.7 29.9 20.4 33.7 4.1 21.0
(10.6-25.3) (21.0-30.4)* (9.0-24.5) (23.6-35.3)* (3.4-13.5)t (9.3-35.0)
IL-20 16.0 471.0 68.5 558.2 2.0 421.3
(2.0-187.2) (191.1-476.7) * (7.8-195.0) (422.7-605.7) *  (2.0-9.2) (110.3-567.4)
IL-29 11.9 36.4 13.7 44.2 0.2 32.5
(6.6-26.8) (21.1-52.1)* (8.3-21.1) (30.6-64.2)* (0.2-5.2)t (8.8-42.3)
IL-35 11.8 239.4 47.3 255.3 4.7 186.4
(4.7-153.9) (117.6-265.5)* (9.4-125.9) (216.4-329.9)* (1.4-8.2) (50.7-283.1)
BAFF 2116.8 5429.9 3559.2 5871.6 1016.3 4379.5
(914.53-3724.4) (3963.3-6113.2)* (1740.8-4224.0) (5388.4-5915.2) * (860.1— (2535.3-
1507.4)t 5381.0)*
APRIL 10 300.4 11 067.4 9071.3 11 067.4 4305.5 8636.1
(6176.6-11 (9902.2-11 (6176.6-12 (10 495.6-14 (3331.1- (5130.6-
800.5) 979.0)* 155.8) 787.1) 4953.6)1 9879.9)“t
MMP1 126.4 932.5 126.4 956.5 126.4 832.3
(126.4-350.0)  (695.5-1137.3)* (126.4-666.2) (779.3-1302.1)* (126.4-190.1) (466.5-1195.3)
IFN-B 4.5 8.8 5.0 9.54 0.2 10.7
(1.2-5.6) (6.1-10.9)* (1.0-5.6) (8.5-15.0)* (0.2-1.2)t (2.4-10.9)
MMP3 260.7 1200.1 567.0 1334.5 20.5 1227.4
(121.0-883.3)  (923.6-1421.5)* (228.8-913.6) (1227.4-1523.4)* (20.5-174.9)F (451.9-1471.9)
sCD163 484.0 4317.6 1129.9 4462.0 251.2 3728.2
(197.8-2736.5) (2081.7-4423.5)* (197.8-1956.7) (3592.3-5562.1)* (112.4-305.2) (1228.9-
4848.3)*
Pentraxin 3 19.3 156.9 27.9 119.5 8.0 104.6
(4.4-31.6) (25.8-199.7)* (12.7-79.4) (55.4-171.6)" (5.5-22.3) (58.6-169.0)
TSLP 7.5 26.2 11.8 30.2 1.3 21.1
(2.7-12.9) (16.0-28.2)* (1.3-19.1) (22.1-41.8)* (1.3-2.0) (7.6-30.0)
sCD30 0.1 3.1 2.1 3.5 0.08 2.28
(0.08-1.3) (2.0-6.1)* (0.1-5.9) (1.6-7.2)* (0.08-1.16) (1.18-7.29)
IL-8 721.6 14 626.6 1998.7 13521.2 72.8 9372.9
(156.5-2854.4) (3995.8-18 (289.8-4687.7) (10 180.0-19 (24.2-539.9) (2028.0-14
447.0)* 006.5)* 032.5)
TWEAK 231.2 406.7 169.6 418.5 71.0 296.1
(159.7-478.5)  (356.3-776.8)" (124.5-245.3) (288.7-503.0)* (68.2-166.3) (133.2-475.3)
IL-28A 2.1 23.0 5.7 28.0 0.9 23.0
(0.9-14.3) (11.9-28.0)* (0.9-13.7) (24.3-31.1)* (0.9-1.5) (7.6-29.9)
sTNF-R2 75.7 196.9 566.9 486.9 99.8 269.6
(17.3-706.0) (21.6-527.8) (29.7-721.6) (46.6-1346.4) (54.0-134.3) (113.0-338.3)"
Continued
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Table 2 Continued

SLE Rhupus Controls

RPMI TNF RPMI TNF RPMI TNF
Chitinase 3-like 17.8 31.8 10.6 36.3 13.2 31.8
protein-1 (13.2-33.6) (22.1-58.1)* (10.0-26.0) (23.5-51.5) (4.3-35.6) (17.3-57.3)
sTNF-R1 17.2 67.0 46.4 69.1 9.6 57.2

(5.6-42.7) (24.4-79.0)* (6.6-50.3) (41.6-81.0)* (7.1-13.8) (25.1-66.5)*
IL-12 0.3 1.8 0.8 1.8 0.07 1.6

(0.2-0.8) (0.9-1.8)* (0.2-1.1) (1.5-2.4) (0.07-0.2)t (0.4-1.9)
Osteopontin 311.3 3367.9 1385.3 7513.7 257.0 4848.0

(87.8-4723.8)  (152.3-4248.4)  (505.6-4410.6) (2641.0-11 (83.4-1872.7) (424.1-11

499.0) 030.2)

*The Wilcoxon paired t-test was used to assess differences in the levels of molecules between unstimulated and TNF-stimulated cells. Data

are expressed as median (IQR).

1The Kruskal-Wallis test was used for comparisons of unstimulated PBMCs among groups, p<0.05.
FThe Kruskal-Wallis test was used for comparisons of TNF-stimulated PBMCs among groups, p<0.05.
APRIL, a proliferation-inducing ligand; BAFF, B cell-activating factor; IFN, interferon; IL, interleukin; MMP, matrix metalloproteinase; PBMC,

peripheral blood mononuclear cell; TNF, tumour necrosis factor.

and chitinase-3-like protein-1 (r=-0.793; p=0.033). In
patients with rhupus, unstimulated production of gp130/
sIL-6Rb (r=0.926; p=0.003) and MMP3 (r=0.759; p=0.048)
correlated positively with SLEDAI-2K, along with TNF-
stimulated production of gpl30/sIL-6Rb (r=0.926;
p=0.003) (online supplemental table 1).

The relationship between inflammatory molecule
production and RA activity was investigated in patients
with rhupus. Positive correlations were found between
DAS28-CRP index and unstimulated levels of gpl30/
sIL-6Rb (r=0.786; p=0.036), IFN-02 (r=0.757; p=0.049),
IL-29 (r=0.786; p=0.036) and IFN-B (r=0.821; p=0.023).
However, no correlations were observed with TNF-
stimulated production of the studied molecules (online
supplemental table 2).

In the second phase of the study, quantification of
gpl130/sIL-6Rb and APRIL production by PBMCs was
achieved through ELISA. The results indicated an
upward trend, with TNF stimulation leading to increased
secretion of gpl30/sIL-6Rb across the study groups.
Comparison of unstimulated gp130/sIL-6Rb production
using the Kruskal-Wallis test revealed differences among
the study groups, and Dunn’s multiple comparison tests
demonstrated higher median levels in unstimulated
PBMGCs of patients with rhupus compared with patients
with RA. Furthermore, a tendency towards higher gp130/
sIL-6Rb production in unstimulated PBMCs of patients
with rhupus compared with controls was observed.
Similarly, TNF-stimulated PBMCs from patients with
rhupus displayed a tendency towards higher production
compared with patients with RA (online supplemental
figure 1A).

Finally, the analysis of APRIL production levels revealed
a tendency towards higher levels following TNF stimula-
tion. Notably, unstimulated APRIL production in PBMCs
appeared similar between patients with rhupus and SLE,
with a tendency towards higher levels in patients with

rhupus compared with patients with RA. While levels
of APRIL in TNF-stimulated PBMCs remained similar
across the study groups, higher production was observed
in patients with rhupus compared with patients with RA
(online supplemental figure 1B).

DISCUSSION

Rhupus, a complex condition co-occurring with both SLE
and RA features, presents with elevated levels of various
biomarkers, including anti-dsDNA antibodies, ACPA,
C-reactive protein (CRP) and erythrocyte sedimentation
rate.”™” However, no studies have yet investigated the
cytokine and chemokine profiles in rhupus. This study
found that PBMCs from patients with rhupus spontane-
ously produce different molecules, such as gp130/sIL-
6Rb, APRIL, IFN-3, MMP3 and IL-12.

Previous studies have reported elevated levels of cyto-
kines and chemokines in both patients with RA and
SLE compared with healthy individuals. In patients
with RA, unstimulated cells have higher levels of IL-1,
IL-6, IL-10 and TNEF, while in patients with SLE, unstim-
ulated cells produce higher levels of IFN-y, IL-4 and
IP-10."*" Although the molecules upregulated in patients
with rhupus, such as gp130/sIL-6Rb, IFN and IL-12,
may belong to different cytokine families, they all activate
the JAK/STAT signalling pathway, which can promote
inflammation in patients with rhupus.*” For instance,
activation of the JAK/STAT pathway by gpl130/sIL-6Rb
can promote synovial tissue proliferation and osteoclast
differentiation.?! In patients with SLE, surface expression
of gpl130/sIL-6Rb on B and T CD4" cells is higher than in
healthy controls, and its expression on B cells correlates
with disease activity.22 Meanwhile, IFN-B expression is
increased in the synovial tissue in patients with RA, and
some immune cells, such as macrophages and dendritic
cells, express IFN—B.23 Likewise, patients with SLE have
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Figure 1 Increased production levels of molecules in
unstimulated PBMCs from patients with rhupus. We observed
that production of gp130/sIL-6Rb (A), IL-19 (B), IL-29 (C),
BAFF (D), APRIL (E), IFN-B (F), MMP3 (G) and IL-12 (H) was
different between groups (SLE, rhupus and healthy controls
(HC)). Analyses were performed using Kruskal-Wallis test
followed by Dunn’s multiple comparison tests. Data are
expressed as median (IQR). APRIL, a proliferation-inducing
ligand; BAFF, B cell-activating factor; IFN, interferon; IL,
interleukin; MMP3, matrix metalloproteinase-3; PBMCs,
peripheral blood mononuclear cells.

higher percentages of IFN-B" naive B cells, which is asso-
ciated with a history of lupus nephritis.**

Notably, the production of gp130/sIL-6Rb was elevated
in stimulated PBMCs from patients with rhupus. This
transmembrane protein is expressed widely in haema-
topoietic and non-haematopoietic cells, and the cyto-
kines that signal through the gpl130/sIL-6Rb pathway
regulate the differentiation and activity of osteoblasts,
osteoclasts and chondrocytes.” ** Although it remains
unclear how TNF regulates gp130/sIL-6Rb expression in
rhupus, studies have demonstrated that TNF can regulate
gp130/sIL-6Rb expression in PC12 cells and sympathetic
neurons. Additionally, treating human umbilical vein
endothelial cells with TNF leads to an increase in gp130/
sIL-6RbD levels in cell lysates, indicating that TNF stimuli
in endothelial cells may promote a proinflammatory
response.27 * Recent studies have emphasised the crucial
role of TNF as a cytokine that governs the production
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Figure 2 Increased production of gp130/sIL-6Rb and APRIL
by PBMCs stimulated with TNF from patients with rhupus.
We observed that production of gp130/sIL-6Rb (A) and APRIL
(B) was different between groups (SLE, rhupus and healthy
controls (HC)). Analyses were performed using Kruskal-Wallis
test followed by Dunn’s multiple comparison test. Data are
expressed as median (IQR). APRIL, a proliferation-inducing
ligand; PBMCs, peripheral blood mononuclear cells; TNF,
tumour necrosis factor.

of proinflammatory cytokines and chemokines. TNF
also plays a significant role in the synthesis of chemok-
ines by eosinophils, such as CCL17, CCL22, CXCL9 and
CXCL10.'®

Our study also highlighted the heightened production
of APRIL by unstimulated PBMCs in patients with rhupus.
The role of APRIL in sustaining autoreactive cell survival,
immunoglobulin-class switching and cell maturation is
pivotal in both SLE and RA pathogenesis.”’ *' Increased
levels of APRIL are present in inflamed joint synovial
fluid and its association with arthritis in patients with SLE
accentuates its role.” Interestingly, APRIL production is
increased in PBMCs from patients with rhupus following
TNF stimulation. Recent studies have shown that the
expression of APRIL is upregulated in dendritic cells
upon stimulation with IFN-o. and IFN-y.”” Both patients
with SLE and RA have higher serum levels of APRIL,
which contributes to autoimmune diseases by sustaining
B cell activation.”® In patients with RA, the presence of
cells producing and secreting APRIL is a common feature,
and the synovium of these patients retains soluble APRIL,
generating APRIL-rich niches.”

Our findings also revealed significant differences in the
production levels of gp130/sIL-6Rb and APRIL between
patients with rhupus and RA, strengthening the notion
that the two conditions have distinct cytokine profiles.
Although the Luminex and ELISA are different, our
results again show that PBMCs from patients with rhupus
exhibit spontaneous production of gp130/sIL-6Rb. The
observed elevation of gpl30/sIL-6Rb may activate the
IL-6/1L-6 receptor system, central to various autoimmune
and inflammatory diseases, including RA.% 37 Further-
more, the cytokine profiles of PBMCs from patients
with rhupus and SLE were notably similar, aligning with
previous studies linking IL-6 to clinical and ultrasound
arthritis measures in SLE.*® On the other hand, our
results suggest a TNF-regulated production of gpl30/
sIL-6Rb in patients with rhupus, even though the mecha-
nisms underlying this regulation remain unclear.

A noteworthy finding of this study is the elevated
production of APRIL in unstimulated PBMCs derived
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from patients with rhupus. Curiously, this production
of APRIL exhibited similarity between unstimulated
PBMCs from patients with rhupus and RA. APRIL, a
molecule recognised for its role in promoting the prolif-
eration and differentiation of B cells, as well as the
upregulation of B cell-effector molecules, holds signif-
icance within this context.”” Notably, various cell types
participate in the production and secretion of APRIL.
Neutrophils and macrophages have been identified as
sources of APRIL in the lesions of patients with RA,
while certain patients with SLE display increased serum
levels of APRIL.* *

In conclusion, our study sheds light on the cytokine
and chemokine profiles of patients with rhupus, revealing
the potential impact of TNF on the expression of key
molecules like gp130/sIL-6Rb and APRIL. Despite limita-
tions due to the rare nature of rhupus and the absence of
functional assays, our results highlight TNF as a potential
therapeutic target for managing rhupus. As we navigate
the complex landscape of rhupus, further investigations
are essential to corroborate our findings and unravel the
intricacies of its underlying mechanisms.
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