Type-I interferon signature and DNA damage accumulation in peripheral blood of

patients with psoriatic arthritis

George E Fragoulis*2, Panagiotis A. Ntouros*!, Andrianos Nezos 3, Nikolaos I. Vlachogiannis?, lain B Mclnnes?,

Charalampos Skarlis 3, Maria Tektonidou?, Vassilis L. Souliotis * 4, Clio P Mavragani * 3, Petros P Sfikakis *

1. Joint Academic Rheumatology Program, First Department of propedeutic and Internal Medicine, National and Kapodistrian University of Athens Medical School, Athens, Greece

2. Institute of Infection, Immunity and Inflammation, University of Glasgow. Glasgow, UK
3. Department of Physiology, National and Kapodistrian University of Athens Medical School, Athens, Greece

4. Institute of Chemical Biology, National Hellenic Research Foundation, Athens, Greece

s Unaversity
IATPIKH XXOAH EKIMA OfGlaSgOW
NKUA MEDICAL SCHOOL

EONIKO IAPYMA EPEYNQN

Mational Hellenic Research Foundation




1. Introduction - objectives of our study
2. Study design

3. Results

4. Limitations - plans of action

5. Conclusion



DNA Damage Response (DDR) aberrations In patients with systemic autoimmunity
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DNA damage formation can lead to type | IFN expression
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Type | IFN aberrations may play a role in PSA pathogenesis
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LL-37 detects DNA and induces type | IFN
expression - present in PSA synovia

type | IFN signature in PSA synovia

elevated Type | IFN signature in PSA synovial
membrane




Study design

CASPAR Blood samples

criteria  jfrom PSA patients

Excl. crit. :

age - sex PBMCs
matched isolation

Blood samples
from healthy
adults

no active malignancy / no active and recent infection/vaccination
- for HCs : no personal history of SRDs

DNA damage quantification using
alkaline single-cell gel
electrophoresis (Comet) assay

RT-PCR to check type | IFN
expression
(IFIT-1, MX-1 and IFI-44)




The cohort

Demographic features PsSA
(n=52)
Age, mean + SD (years) 52.8 £ 10.7
Female gender, n (%) 32 (61.5)
BMI, mean £ SD 2891 7.2
Smoking (current), n (%) 22 (42.3)
Follow-up time, mean £ SD (months) 82.9 £ 107.5
Clinical features (ever)
Enthesitis, n (%) 18 (34.6)
Dactylitis, n (%) 15 (28.8)
Axial disease, n (%) 24 (46.1)
Nail disease, n (%) 33 (63.5)
DIP, n (%) 2 (3.8)
Eye involvement, n (%) 2 (3.8)
Bowel involvement, n (%) 4 (7.7)
Current treatment
Steroids, n (%) 16 (30.8)
NSAIDs, n (%) 9 (17.3)
csDMARDSs, n (%) 26 (50)
Apremilast, n (%) 2 (3.8)
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Increased endogenous DNA damage levels in PSA patients

Psoriatic arthritis
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Endogenous DNA damage levels in PSA patients do not associate with patients’

clinical characteristics

Disease Features

DNA damage score

Disease Features

DNA damage score

Demographics presence absence
mean * SD p-value
Female gender 9.13+ 247 9.88 £ 3.07 0,339
Smoking 8.93 £ 2.63 9.78+2.77 0,357
R p-value
Age 0,225 0,156
BMI 0,053 0,710
Disease duration 0,098 0,489
Ever present mean * SD p-value
Enthesitis 8.89+251 9.70+2.81 0,306
Dactylitis 9.08 + 2.82 9.56 + 2.69 0,572
Nail disease 9.44+2.78 9.38 + 2.67 0,943
Axial disease 9.54 £ 2.55 9.30+2.91 0,748
Uveitis 8.59 £5.25 9.47 +2.57 0,190
IBD 11.77 £ 3.03 9.22 +2.63 0,191

Demographics presence absence

mean * SD p-value
Current mean + SD p-value
Enthesitis 9.51 +£2.33 9.40 £ 2.82 0,908
Dactylitis 8.97 +£2.79 9.46 £ 2.73 0,732
Nail disease 9.34£2.76 9511271 0,942
BSA=0 9.56 +£2.71 9.17 £ 2.77 0,594
MDA 9.57 £ 2.97 9.28+2.51 0,706
Current Treatment mean * SD p-value
Steroids 9.86 £ 2.82 9.22 + 2.68 0,440
cDMARDs 9.16 £ 2.65 9.68 £ 2.80 0,475
Apremilast 11.14 + 2.89 9.31+2.70 0,217
TNFi 9.12 + 3.28 9.74 £1.95 0,634
IL-23/17 inhibitors 10.12 + 2.49 9.32+2.76 0,469




Endogenous DNA damage levels correlate only with intercurrent CRP levels In PSA

patients

Spearman’s Rho=0.354 , p=0.012

CRP levels (mg/ 1)

CRP Is elevated In half
of PSA patients with
active disease

o

5 8 10 13 15 18 Gialouri et al Ther Adv Musculoskelet Dis 2022.

Endogenous DNA damage levels
(Olive Tail Moment)



Distinctive type | IFN signature In patients with PSA
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Associations between type | IFN expression and clinical characteristics

Disease Features

Type-I Interferon score

Demographics Presence absence

mean * SD p-value
Female gender -0.30 £ 7.20 -0.82 +£6.82 992
Smoking 0.25+8.10 -1.05+6.15 831

R p-value

Age 0,057 0,689
BMI -0,43 0,012
Disease duration 0,145 0,306
Ever present mean * SD p-value
Enthesitis -2.48 +4.41 0.55+7.90 0,083
Dactylitis 1.36 +£9.25 -1.25+6.83 0,592
Nail disease 0.28 +8.33 -1.86 + 3.49 0,902
Axial disease* -1.34+4.91 0.34+8.61 0,898
Uveitis 14.00+12.74 -1.39+5.59 0.02
IBD -2.21+2.78 -0.36 +£7.23 987

Disease Features Presence absence
Current? mean £ SD p-value
Enthesitis -2.56 + 4.89 -0.01 + 7.37 0,147
Dactylitis 1.43+5.73 -0.66 £ 7.11 0,311
Nail disease 0.03+7.58 -1.07+6.41 0,660
BSA=0 -2.44 + 3.90 2.88 £ 9.62 0.05
MDA -0.16 £ 5.81 -0.81 £+ 8.04 0,264
R p-value
DAPSA 0,092 0,524
BSA 0,268 0,05
ESR 0,163 0,263
CRP -0,09 0,534
DNA damage (OTM) -0,04 0,791
Current Treatment mean * SD p-value
Steroids -2.36 £ 6.05 0.33+7.30 0,104
cDMARDs -0.91+6.24 -0.08 £ 7.78 0,552
Apremilast -0.32+7.14 -3.47 + 2.87 0,455
TNFi -0.18 £ 6.26 -0.77 £ 7.67 0,388
IL-23/17 inhibitors 1.20 £ 10.65 -0.76 £ 6.38 0,793




IFN-I downregulation
Is It really a paradox?

* Down-regulation of IFN-I has been
described In the past in SpA patients

* B-27 Tg rats (Vs controls)

* DC: Downregulation of INF-related
genes
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IFN-I downregulation

Any explanation?

* In asubgroup of patients (n=34)

* EXxpression of the genes encoding for TNF, Interleukin (IL)-1, IL-6, IL- ) p=002 - 400~ oo
23 and IL-17 was also examined via gRT-PCR 5% o g
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Limitations - Plans of action

* Cohort consists of patients under immunomodulatory medication —>
enrollment of treatment-naive patients.

* Larger validation studies needed



Conclusion

* Increased DNA damage in PSA patients - higher DNA damage in high CRP
subgroup

* Type | IFN down-regulation
* Intrinsic feature of SpA/PSA

* Modulated by other cytokines

* Further studies warranted
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