Regulatory Role of IL-32y on Pannus Formation and Osteoclast Activation: A New Insight in the Pathogenesis of Psoriatic Arthritis
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IL-32 is a proinflammatory cytokine; in humans IL-32 establishes
a positive feedback loop with other proinflammatory cytokines
such as TNF, IL-6, IL-8, and IL-17A/F. Limited studies are
available about the role of IL-32 in human autoimmune diseases.
Here we provide new insights into the regulatory role of this
novel protein in the disease process of psoriatic arthritis (PsA).

Objectives

We explored the cellular/molecular mechanisms of IL-32 with
synovial inflammation and its interactions with critical
cytokines involved in autoimmune diseases.

To explore the regulatory role of IL-32 in PsA pathogenesis, we
determined its functional role in:

I. Synovial fibroblast (FLS) proliferation, the primary pathologic
event for the induction of arthritis

ii. Induction of cytokines/endopeptidases (IL-6, IL-8, MMP3),
which are involved with pannus formation/pathogenesis of PsA
iii. Expression of RANK-L, which leads to osteoclast activation
and erosive disease

Total IL-32 (IL-32y/IL-32a) was measured in the synovial fluid
(SF) of patients with PsA, rheumatoid arthritis (RA), and
osteoarthritis (OA) (n=10 each) using an ELISA Kkit.

FLS, isolated from PsA patients (n=5) were cultured with 100
ng/ml of IL-32y and IL-32a for 5 days. For proliferation,
MTT/CFSE dilution assays were performed. To determine the
effect of IL-32y/IL-32a on the production of

cytokines/chemokines/endopeptidases, FLS culture
supernatants were evaluated for IL-6, IL-8, MMP3, and RANK-L
by specific ELISA kits.

To comparel/identify the regulatory role of IL-32y/IL-32a in the
pathogenesis of PsA, similar experiments were done with
established/relevant cytokines in the pathogenesis of PsA [riL-
17A (100 ng/ml), rIL-17F (100 ng/ml), riL-22 (20 ng/ml)].

Concentrations of IL-32y/IL-32a, IL-17A, IL-17F, and IL-22 were
selected by dose response analysis.
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Figure 1. Cellular/molecular mechanisms of IL-32 on_pannus/osteoclast
activation in psoriatic arthritis (PsA).

A. Psoriatic arthritis (PsA) synovial fluid (SF) is enriched with IL-32. The |L-32
level was significantly higher in PsA and RA compared to OA (p<0.001). Bar diagrams
(Mean £ SD) show the average concentration (pg/mL) of IL-32 in SF of PsA, RA, and
OA patients (n=10 each). All experiments were done in triplicate.

B. Effect of IL-32 on Fibroblast proliferation. Representative histograms show
proliferation of PsA FLS cells stimulated with rlL-32y, rlL-32a, rIL-17A, rIL-17F, |L-22.
Bar diagrams (Mean = SD) show a significant increase in the proliferation of PsA FLS
with rlL-32y (p<0.01) and rlL-32a (p<0.05) compared to media; rlL-32y induced
significantly greater proliferation of FLS compared to riL-32a (p<0.05). As expected,
the positive controls rlL-17A, rIL-17F, and rIL-22 induced significant proliferation of FLS
compared to the media (p<0.001). All experiments were done in triplicate.

C. Effect of IL-32 on RANK-L Expression. Bar diagrams (Mean + SD) show the

average concentration (pg/mL) of RANK-L in cell culture supernatant of PsA FLS
treated with rlL-32y, rlL-32a, rlL-17A/rlL-17F, and IL-22. Compared to media,
upregulation of RANK-L was significantly higher with rIL-32y (p<0.001) and rlL-32a
(p<0.05); positive controls: rlL-17A, rlL-17F, rlL-22 also induced significant
upregulation of proliferation RANK-L (p<0.001). All experiments were done in triplicate.

Total IL-32 (IL-32y/IL-32a) levels in the synovial fluid of patients
with PsA (980330 pg/ml) and RA (430x50 pg/ml) were
significantly higher than OA (70x30 pg/ml; p<0.001; Fig-1A).

We observed that rIL-32y induced significant proliferation in PsA
FLS (OD: 0.4%0.09) compared to FLS cultured with media (OD:
0.25+0.04; p<0.001; Fig-1B). Compared to riL-32y alone,
stimulation with riL-32y+riL-17A induced significantly more
proliferation of FLS (p< 0.001). This result suggests a combined
role of IL-17A and IL-32y on FLS proliferation/pannus formation.

Another key observation was that PsA FLS stimulated with rlL-
32y induced marked upregulation of RANK-L (47525 pg/ml)
compared to media (965 pg/ml; p< 0.001; Fig-1C). RANK-L is
well known for osteoclast activation and bone absorption. Also,
PsA/RA FLS stimulated with rlL-32y produced significantly more
IL-6, IL-8 and MMP3 compared to media (p<0.001).

Conclusion

« We observed a novel role of IL-32 in PsA pathogenesis and
identified its cellular/molecular mechanisms in synovial

inflammation, including its interactions with relevant
proinflammatory cytokines (IL-6, IL-8, and IL-17).

« Among the subtypes of IL-32, IL-32a and IL-32y are highly
inflammogenic. IL-32y had a more significant effect on PsA
FLS biology than IL-32a (Fig-1: b,c).

 Results of this study (Fig-1: a,b,c) substantiate the
contributing role of IL-32 in pannus formation (FLS
proliferation), synovial inflammation, and RANK-L
expression/osteoclast activation.

* Given its significant role in the pathogenesis of PsA, IL-32y
could be a novel therapeutic target.
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