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1957 (Isaacs and Lindenmann)
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such as viruses may
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Type | interferons
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noninfected
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KUplol mapaywyeic vtepdpepovwy TUTOU |
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lvtepdepovn tumou | kal cuvdpopo Sjogren
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2nuatodotnon tutov | wtepdpepovnc HECW
ouvdeonc e tov urtodoyxea IFNa/B

—> Antiviral (robust; stable in SLE)
e.g., MX1,IFIT1, IFI44, IRF7, RSAD2

ISRE
dependent —> Antiproliferative and

immunomodulatory
IFN-inducible
gene expression
May require

(tunable; fluctuate in SLE)

e.g.,, CXCL10, DDX58, IFIH1, BST2, ISG20
additional gene
regulatory elements

Crow MK, Annu Rev Pathol. 2019 Jan 24;14:369-393.
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MEtpnon nopayopevVnC NPWIELvNG o€
NEPLPEPLKO atpa N mMAaouo

MpoBAnuata
* 1 mapouocio TOAAWV UMTOTUTIWV

* OPYLKEC TEXVLIKEC ELISA , TOAU pelwpevn
gvaodnoia

* Simoa (Ultrasensitive single-molecule array)
aUENUEVO KOOTOC, LEYAAN evalcOnota
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Serum interferon-22 measured by single-molecule
array associates with systemic disease
manifestations in Sjogren’s syndrome
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Fa. 1 Serum IFN-22 concentrations positively correlated with blood ISG expression in pSS, SLE and SSc
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MeETpnon MAPAYOUEVWV LVTEPPEPOVWV
MRNA

* Real time PCR/RNA seq

* Amtouoia o€ mePLPEPLKO OLLLO- CUCOWPELON
OTOUC LOTOUC

e Auvatotnta aviyvevonc moAAWV UTTOTUTIWV



mRNA expression value

Photosensitivity and type | IFN responses in cutaneous lupus
are driven by epidermal derived interferon kappa
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lvtepdpepovn tunou | kat vedpitidba tou AUKOU
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Type I and Il interferon signatures in Sjogren's syndrome
pathogenesis: Contributions in distinct clinical phenotypes and
Sjogren’'s related lymphomagenesis
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MeETpnon MAPAYOUEVWV LVTEPPEPOVWV
BloAoyikn 6paon

IMMUNE INTERFERON IN THE CIRCULATION OF PATIENTS
WITH AUTOIMMUNE DISEASE

Joun J. Hooks, Pu.D., HARaALAMPOS M. MouTtsopouLos, M.D., SHIRLEY A. GE1s, M.S.; NEIL I. STAHL, M.D|
Joun L. Decker, M.D., anp ABNErR Louis Notkins, M.D.

|[KavoTNTO TOU UTIO £€€TOLON TTAAOHATOC/0POU VO AVAOTEAAEL TOV LIKO
TTOAAQTIAQLCLOLO O OE€ KUTTOAPLKEC KAAALEPYELEC

N Engl J Med. 1979 Jul 5;301(1):5-8.



MeETpnon MAPAYOUEVWV LVTEPPEPOVWV
BroAoywkr) dpaon (WISH Assay)

|[kavoTtnTa TOU UTO e€€Taon MAdopatoc/opol va eMAYEL yovidLa
OXETWOUEVA UE TO LOVOTIATL TOU TUTIOU | tvTtepdEPOVNG
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MeEtpnon MPWTIEIVWY Nou KWOLKOTIOLOUVTAL OO
yovidla mou enayovtal amno wteppepovn TUToU |

e ELISA
* Simoa
e RIA



[MpwTeivec otNV EMLPAVELD TWV KUTTAPWV
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Metpnon petaypadwv (MRNA) yovidlwv rou
gTAyovToL amno wvteppepovn tumov |

* Microarrays, Type | IFN scores (real time PCR), RNA seq
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Evepyomolnon Tou cuoTtnpatoc Tumou | vtepdpepovnc
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[ovidlo ToL omoLla XPNOLLOTIOLOUVTAL VIO TOV
UTTOAOYLOHO TNC EVEPYOTNTOC TNC LVTEPPEPOVNC
Turnovu |

Table 1. Common interferon-a-inducible genes in systemic lupus erythematosus patients.

Gene Symbol Entrez Gene Name Subcellular Locations ! SLE Subsets
IF127 Interferon alpha-inducible protein 27 Nucleus, mitochondrion myeloid cell, T cell
IF144L Interferon-induced protein 44-like Cytosol, nucleus myeloid cell, T cell, B cell
IF144 Interferon-induced protein 44 Nucleus, mitochondrion myeloid cell, T cell, B cell
RSAD? Radlc-aIIS-adenosyl methionine domain Er}doplasml-c reticulum, myeloid cell, T cell, B cell
containing 2 mitochondrion
Interferon-induced protein with .
IFIT1 tetratricopeptide repeats 3 Cytosol myeloid cell, T cell
) Extracellular, plasma
LY6E Lymphocyte antigen 6 complex, locus E membrane T cell
EPSTI1 Epithelial stromal interaction 1 Cytosol unknown
OAS3 2'-5'-oligoadenylate synthetase 3 Cytosol, nucleus, plasma myeloid cell, T cell, B cell
membrane
OAS1 2/-5'-oligoadenylate synthetase 1 Cytosol, nucleus T cells
ISG15 ISG15 ubiquitin-like modifier Cytosol, nucleus, extracellular  myeloid cell, T cell, B cell
PRKR Platelet-activating factor receptor Nucleus, extracellular unknown
SIGLEC1 Sialic acid binding Ig like lectin 1 Extracellular, plasma myeloid cells
membrane, endosome
MX1 Myxovirus (influenza virus) resistance 1~ nucleus myeloid cell, T cell, B cell
HERC5 Hect domain and RLD 5 cytoplasm myeloid cells

Biomedicines. 2023 Mar 12;11(3):864.



Ertaywyn amo tumovu | kot |

LVTEPDEPOVN

IFIT] [IFI44 PRKR Clorf29 MXI  Mig

[FNa 500 units/ml  12.79  3.01 4.49 28.92 138.2 0.59
[FNvy 500 units/ml ~ 2.79  2.87 1.37 11.14  23.03 995.73

Arthritis Rheum. 2006 Jun;54(6):1906-16.
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IFN modules Mi1.2 M34 M52
SLEDAI score
spearman correlation ~ 0.05 0.12 0.21
p-value 0.54 0.13 0.008
Flare (no flare, mild/moderate flare, or severe flare)
spearman correlation ~ 0.12 0.2 0.28
p-value 0.13 0.012  0.0003
Cutaneous flare
spearman correlation  0.11 0.15 0.21
p-value 0.17 0.05 0.01
Articular flare
spearman correlation  —0.13  —0.024  0.023
p-value 0.11 0.77 0.77
Hematological flare
spearman correlation —0.012  —0.043  0.055
p-value 0.13 0.6 0.5
Renal flare
spearman correlation  0.066 0.13 0.22
p-value 0.41 0.1 0.007
Anti-dsDNA titer
spearman correlation ~ 0.28 0.26 0.19
p-value 0.0007 0.0015  0.002
Low C3 or C4
spearman correlation  0.072 0.086 0.12
p-value 0.37 0.29 0.14

Arthritis Rheumatol. 2014 Jun;66(6):1583-95.



Type | IFN score

* ABpolopa twv SD dvw Tou HECOU OPOU LYLWV
LaptUpwV yLa kabe yovidLo

* PKR, IFIT1, IFI44, MX-1

* IFI27, IFI44, IFI44L,RSAD2

Arthritis & Rheumatism, 50: 3958-3967.
Arthritis Res Ther. 2010;12 Suppl 1(Suppl 1):S6.
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Furie R, et al. Arthritis Rheumatol. 2017 Feb;69(2):376-386.

OR (90% CI)
1.84 (1.11-3.04)

2.52 (1.37-4.64)
0.89 (0.34-2.35)
1.78 (1.11-2.85)
2.33 (1.34-4.04)
0.85 (0.34-2.12)
1.83 (1.01-3.32)
2.65 (1.29-5.43)
0.81 (0.25-2.61)
2.06 (1.25-3.42)
2.41 (1.34-4.35)
1.38 (0.51-3.70)
2.35(1.34-4.11)
2.88 (1.32-6.26)
1.23 (0.64-2.37)

P value
0.048

0.013
0.849
0.043
0.012
0.765
0.094
0.026
0.763
0.018
0.014
0.596
0.012
0.025
0.595



lvtepdpepovn tumou |, PLoAoylkec SpAoELC
KOl KALVLKEC OUOXETLOELC OTOV OCUOTNMOTLKO
epuBnuatwodn AUKo

Variable Beta Odds Ratio P-value
Coefficient (95% C.1.)
Anti-RBP 2.54 12712157511 0.004
Renal 2.32 10.21 (1.81, 57.50) 0.007
Low complement (C) 2.00 7.38 (1.39, 39.20) 0.017
SDI 0.41 1.51 (1.01, 2.24) 0.038
HCQ -1.59 0.20 (0.04, 1.09) 0.058
Caucasian -1.58 0.21 (0.03, 1.29) 0.085

Kirou KA, Arthritis Rheum. 2005 May;52(5):1491-503.



AvuTooavTtiowpata Kol Lvtepdpepovn TUTou |
PONYOUVTOL TNC KALVLKNC ELdaVLIONC o€ aoBevelg
LE CUOTNUATIKO epuBnuatwodn AUKo

A Disease
2.5- Y Classification Z
= — Case ' Autoantibody| Pseudo-R p-value
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Increased type | IFN activity in patients presenting with
MS-like features fulfilling criteria for systemic
autoimmune disease
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Karathanasis et al, Frontiers in Pharmacology, 2022



[MpoyvwoTlkoc tapayovtoc tou IFN score otnv
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Assassi S, Arthritis Rheumatol. 2021 Jun;73(6):1005-1013.
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Gene expression assays

# Ilii oroa rranys: mosdubes
1.2 54 512

¢ LR Scores A and B

# ManoString

= BNA =g

Imimunoassays for
interf enon-stimulated
proteins

» ELISA ]- I

s Simena
s FIA .

= [=
= | =
G

IP-10) ‘ L

mer-14 O
wir-1a @ -"‘“"r W

D160 (Siglecl)

d Row Cy tomietry
iCell-specific imterteron bicmarkers ﬁl@
» D517 (B5T 2 tetherin)

Cellular responses

Func tional ass.ays measuring
solubde interferon effect

» Cytopathic effect assay

¢ Flague reduction assay

Cell-based reporter asays
s PR for 150

» Enzymatic

* Luminesoenoe

f
DMA methyd aticn assays
= Hypepmeethylation of 150
# Bi sulphite sequencing
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