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Interleukin-33 Involves in Pathogenesis of Sjsgren's Syndrome through
Promoting Epithelial Cell Adhesion Molecule Expression™
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ABSTRACT Objective: To investigate the role of interleukin 33 (IL-33) in the pathogenesis of Sjogren's syndrome (SS) by regulat-
ing the expression of epithelial cell adhesion molecule (EpCAM). Methods: Serum and labial gland tissue samples, as well as clinical data
of patients who needed biopsy of labial gland for SS diagnosis were collected. According to the 2016 ACR-EULAR classification criteria
of SS, the patients were divided into SS group and non SS group, and the 21 SS patients and 21 non-SS patients were gender and age
matched. The serum IL-33 level was detected by Multi-Analyte Flow Assay Kit (Human Inflammation Panel 1). The difference of IL-33
level between SS group and non SS group, anti SSA antibody positive and negative group and labial gland pathology positive and nega-
tive group was compared by t test. Immunohistochemical staining of IL-33 was performed on paraffin section of labial gland tissue. The
expression of EpCAM in epithelial cells of fresh labial gland tissues was detected by flow cytometry, and the correlation between
EpCAM expression and serum IL-33 level was conducted by pearson correlation analysis. Results: The level of IL-33 in SS group was
(1736% 590.1, n=21, pg/mL), which was significantly higher than that in non SS group (306.8+ 120.3 n=21, pg/mL) (t=2.373, P=0.027);
The level of IL-33 in the pathological positive group (489.8+ 170, n=27, pg/mL) was higher than that in the pathological negative group
(1978+ 793.1, pg/mL), (t=2.368, P=0.023); But there was no significant difference between the anti-SSA positive group and negative
group (P>0.05). The immunohistochemical staining of IL-33 in labial gland epithelial cells of SS patients was more intense than that of
non SS patients. Besides, the serum level of IL-33 was positively correlated with the expression of EpCAM (1=0.4915, P=0.0009, 95% CI
0.2205-0.692). Conclusions: IL-33 is a kind of inflammatory cytokine closely related to SS. IL-33 might involve in the pathogenesis of SS
through promoting the expression of EpCAM in salivary gland epithelial cells.
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THELE-A 1E(Sjogren's syndrome, SS)J&—MH& P RAETE B
B Re PR , FLRPAF 2 MR VR M A VH AR B 40 e, 30
ARtk e 2 B R B, SS A Ry R AR TRy 48
B H B pe g, B AT A SU8i6 YT FBE IR ABRSE SS 1Y
RIRAILTHIFE I e i e B3R T LS B AR O I ARk
— BRI TR S B FAE SS AN B 46 s 2s e 19 T g
YEH . EI4IHIA 2 -33 (Interleukin-33, IL-33 ) &—Ff IL-1 Kk
(RN I -, 76 A RR A URAAS R P G i 0y 5 7 T vh 2 4
EEAE, IL-33 kT H 5 1 G RE 2 U & Inip i A8 |
Jil RRAEFS, SS AT b —Fh [ 5%, SBRFH ST AR 2
SEF e SR | SR T T A B IR A T SO T AR T A
o ihe A ZE L5 | A& BRI I D RE 24T, I M SS HUE T8
IR B B B PR 2 — 100, R PR T PR 1 7 S 3 B 2 1 A T -
FEJRCH R s o TP kR G DGR FH O R A A SOk R TL-33 S
5 1 B 5800 R A AU A (H IL-33 S 5 SS
AR S5 B | RR 40 A ) B I A S L LRI A R Bl
B . b Kz 40 B kG B 4> 7 EpCAM  (Epithelial cell adhesion
molecule, EpCAM )& —Ffife I J 4N V2 F3h 1 15 RO R A
A0 M N A 5 A 3 R A 3 4 A FRATT B A 5 3
EpCAM Jifi py Bt EpICD 7£ SS & R IR i £, 5
AIEN SS HIZWBibREY™M, 278 EpCAM A RS T3 SS M
PR LR 5 1 SS KR EZ . A IEHIESE EpCAM
FIR A Z 5] IL-6 . IL-8 TGF-B1 45 Z Fft 4 Jifd Xl 7 i 45 131, iy
IL-33 fE AR K2 Wi 32 1A 5SS Kk B WA S A 12 R
N7, HERS 5N MM EpCAM RYFEA R iF i

ARG B /M 90 B F IL-33 7€ SS B H VG S5 s AR
ZUR Y FRIEAKOE, LS I IRARFR 100G 2, IF 4R ST IL-33 4
EpCAM #£ik%: 5 SS BIRINIETE/ T THLE], Aifk—25 i SS
BRHLHIEAHI LR

I R 57 E

L1 44

— ¥ :IL-33 (abcam, Cat.No.ab207737),EpCAM/CD326
(BD Biosciences,Cat.No.563180), lineage (biolegend, Cat.No.
348807),CD73 (BD Biosciences, Cat.No. 561254),CD90 (BD
Biosciences, Cat.No. 328120) , 2 & 4 M3 23855 & ( AR GE K
FHAE 1) W H 3 H biolegend 2\ 7 (Cat.No.740808 ), gen-
tleMACS 4> [ ZhZH ZL0b 3851 A fE[E Miltenyi 24 &), ji 220 i
{30 B 3£ & Beckman /A F
1.2 #FEst S

FEIX 2020 4F 4 J] = 2020 4F 8 A1 T 04 m BBl K A
JERHA SS IR EATIBIE AN B, AU ASEN
LSS ARSI AN BT IR T S A O S U T
BURRASEREARAN / 5500 Z A0 A 7 % 18 SS 2 W TR AT IR IR I
o SR HEBRAR N A SR BT s A B R R R
PAFE S SEBRBE LR B NE S5 100 JER S FEAEYIPTTE 320
IgG4 AHOCFE 9 o HEBR b5 1+ iR 2016 4F 36 [F KGR % 5 4
(American College of Rheumatology, ACR)- Wi 4t XU it g e

(European League Against Rheumatism, EULAR) il 5E /Y pSS 2
WIARHESAT™), H45 5 2016ACR/EULAR J3 2 WibmifEl I &
HOPA SS UL, WA NHIAHANE /2 SS 2R | IR Bt AS T /2
HoAt B B e s Wikr v no Al SS XTI, ASHFSE B i 28 4542
B R 2 7Y ot s B I IR S e BHG R 25 0 &l it (At %
KY20203225-1), 1A WA B E I E AR A
1.3 Fik
1.3.1 #RARMEE LA EAETARBUE B H BRI AZ) 3-5 mm?
20T PBS w2 /N B R S T A PR E A T S 4 i
ARYetn, LSS KA B | mL I, 3000 rpm %6 K 25
O 5 435k B2 M A7 T -80°C .
132 AR ELEE AR EIRAL, s
WY R Yy 3 pm YR, PR MRS EOK, RS s
5, 30 %mg5t AR A 37 °C 20 min DL Y IR AL
it , 1112 1M 3530 37 °C 1 h, W F —Pi IL-33(1:500) 4 Cid 7,
TGS A HR L A —H =R E 1 h,
1.3.3 [ IL-33 K F4aill  1miE 1L-33 KRR A 2 H 7
T AR R o 422 22 DR ARGt ) v U B 5 2R 7
VB B D 5 2 A A T EMURSI . 323t & T A
T RAEAHICHY 13 A, A8 UG TL-33 17K°F-
134 FRABMAKNER LRI EpCAM &ix  PBS i
VRIS HRAIZ 3 min, HEF}BTKE S AR L BT %, FIlFH gentleMACS
4 B shZH 2 FE A iR 2 2O 5 R B2 2 ¥k, 1200 rpm 25
> 5min, 7 35, A 200 L PBS B4 A I 56 B 51 i 2 e
AT, A A B 8 50 /& EpCAM/CD326 ,lineage (CD3,
CD14,CD16,CD19,CD20,CD56) .CD73 i1 CD90, R HEIRAT 3 6t
Y O S TR FIFE 15 min, ZRAGFEL,F
% L L PBS Rk — KA, 7 B, A A PBS 300 pL 5
TR AT, Vs 2 i A A AR REAR A T 4G
1.4 HiRFENT

AHFFEBRE R graphpad prism 7.0 #1 SPSS 19.0 #1722
B RGET4T, THR PORL meant SEM 3R, 2 490k
BER AL t ARG, 2 24143278 B HUACR R O R e, Ao Mo
Mok H pearson #5624 P<<0.05 BN WA G425 .

2 &R

2.1 SS BEMBFMEIRAL S IL-33 KEFAS

i 22 K ARG IR AT SS A AR - AR IS DT Xt
BRI IL-33 7KK, SS 2H5 4k SS 4045 21 fl, AFLH RN
2 4], SS tH AR Ky 53.43 £ 2.475 %, dE SS H AR N
46.62% 2.644 %, HE SS Xf MEZH s BRI ARAE IR (I B[R] 2 10,14
2267 A, {&T SS 4 30.62% 6.677 A, Wi 2 [0 BA it 2%
F(t=2.911, P=0.006); 4k SS 4H B8 T-F1 / B HRTHER 4 L 451
7 66.7 %(14/21),SS 41k 71.4 %(15/21), BiZ 2 8 45 2424
S (Pearson x*=0.111, P=0.739);SS #4H & {4 & & 15 41 (Body Mass
Index, BMI)} 22.17+ 0.4304, i 2K Tk SS 41 BMI 23.23+
0.2877 (t=2.051, P=0.047), [&l 1A JE/R3E SS ZH 1 SS 21 /2%
K HE et 4 SS ZH B/ N 2854 i ] UL, S8 R DL 95k,
LY VR R A SR A LI bk IR AL . 1TSS 2R/
2B LT 2%, AT UL S 5K LT SR VR s A, Bk
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Fig.1 IL-33 level was increased in both labial gland tissue and serum of SS
patients. A:HE staining of labial gland biopsy of non-SS controls and SS

patients; B: the immunohistochemical staining of IL-33 in the labial gland
of SS patients was more intense than non-SS(red arrow pointed positive

staining); C: The level of serum IL-33 of SS patients was increased

2.2 i IL-33 Ak FES5EIRERFEMEX, 55 SSA ifF L%

SR FHAST t AU I TL-33 7K 170 J5 M 7% K o B8R o 1
ZHANBAVELE T SSA HiARBIMELE FIPHPEL Y 25 57, 45 LR W=
95 0 B Pk £ DA MR B 1 M IL-33 KOF (489.8% 170,
n=27 ) & T BB 1 4 R AEPE R 5 <1(1978% 793.1, n=15),2
2 AR Geil2k 28 7 (1=2.368,P=0.023), ULE 2A; L SSA
P PRPEL 5 B 2 [ o .25 5 (P>0.05),, JLIE 2B,
2.3 MmiEF IL-33 K FE5ER LR MM EpCAM FikEX

A PR A0 ARSI SR AR ZH 2N L B Al b EpCAM K3k,
I BE A SR E AR B9 R B M B SR m 0o, HEBR lineage
(CD3/14/16/19/20/56) BHMEAL & Y 5% - EWE 40 . T 4/ B
AMAE NK 20 LA K e 2 AR g e ok 40, HERE CD73 F
CD90 FHPAEAY BLET 2 20 M A 41 , 2460 lineage ,CD73 Al

CD90 X R HITER A EpCAM FYBHTERR . WL 3A. X I
IL-33 KPS RE b He At et EpCAM ik B #2347 pearson
AHSEHE AT, 25 SRR B IR L4 I Je 4t EpCAM £k 5
1 IL-33 K2 AR IEFSC (1=0.4915, P=0.0009,95%CI
0.2205-0.692), L&l 3B,

3 3HE

SS & — i 32 B B T A o3l B AR (448 PR A E PE B B e e
5, BT HERR A AR 32 B, A bR 0T IR T A RS 3
BRNAEHE Sk S ZHRE A8 13 BERRRGEIL
0, HRURPE SS AR Rbk UV i IXURS: LU AERR N 57 10-44 1%, 7]
Bt 15 F R SR PR A BRI A2 KRR Oy e e, SR, B R
SS BIIRIT I RUARMER A 3, = 4 M A SR IT 2
SS B K IEHLE AT 2 AN Z Ak, IR IR ATF IR SS AL
AHSEBIFE , ALRTINERNS SS 1 Kbl il A BRAF: , 3 FLG 54058
ARARIT R A HEZEE X,

SS JE—Fh LAAPM AR L J 5 HRFE R B B e, 2
RYEFEFLE SS Bt fe R ¥R, T IL-33 1R i ok 2 3
B —Fh IL-1 FEAM N T, BRI S 5 ot A ge et
& eI P S P 58095 26 2 B I Bom e, Bt
A U UESE 2 R Mo H B G e e B I P IL-33 JK P
Fhn ARG R M R R 2 B AR R ST &
1SS, TL-33 S pH P9 K 4N | L 17 A0 A . AT 2 AT Bt A 400 i
TR 240 200 25 7= A B 2 SRR P AZ 20 I R, 2 B T AR 4
L PIVERAZ B - R e ik, ] DAZEARAEAMESN IL-1 X
A R T R HEAE R, R —FhE 2 0 G ie iy 77, IL-33 fig
i A LS S P R 1 Th2 40 R 1~ il e Bh 4k 35 Treg
ANAFR R PR IL-33 W HAT 2 RAE A, IL-33 W] s AR R4
2 TIREA PR ANM (ILC2s) CD8'T 4 LA [ 2R 3505 4 g (NK)
YA S FEHLURRES, & Lk, IL-33 sl M s 52
it 1 B G A i B, HORNAGR IR T e 40, O FL T &3k
F R ani, T SS VEN—Rh LA 32 B AN R b R i 18
SAEME A B R, TRAFSY IL-33 R F SS My ik - Bz g 3t
W55 SS B A FHLEIA B2 R ., BEAA SCrtiE
IL-33 K324 ST2 76 SS & LT B W T Mg 4L 40 v ik T
i, AT 5 TL-12 A1 IL-23 L fR) /e AT #F NK 40/ 5 NKT 24
JRUREH IFNy , JE TR 3E SS R8I AR b e & A R R AR 729,
AW KB IL-33 76 SS & M3E hACET R, I BB IR A
FEBIFHPEAR G, H T 2016 ACR/EULAR 2 Wim i S M v #e:
SREEFEME (5 4 mm? JEARH L B AE 50 ANk E iz, B
ES= 1)FI A2 Wi SS 1 fie e g iR & — 1), (R LA 93 25 Sl
i —4R IL-33 55 SS BYIMEE, LR SS FEHZ B E
W78 R T B A A 2

1 BERERIR S SRR AR G R R AR Ak e 1
R FLBEYS 55 B BUR AN SS, TF 2 WF oS TE S sy N &
JEHERAE 160 SS Sh73ib i b e i BT Rt 2% o 2
A E AR, EpCAM 1E y—Fokli i 2 HAT T 1 4
JitL B % M e AE VR, EpCAM R IA T3 ] 22 claudin 45
P AT PN R 57 R BB R A claudin 2 (3 F I 0] 6 788 3
TR, ItAh , EpCAM i BLA %5 N FVEH, 24 EpICD i#F A4fi i
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Fig. 2 Correlation analysis between serum IL-33 level and clinical features of SS. A: The level of serum IL-33 in the pathological positive group (FS2 1)

was significantly higher than that in the pathological negative group (FS < 1). B: There was no significant difference of serum IL-33 level between anti

SSA antibody negative group and anti SSA antibody positive group.
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Fig.3 Serum IL-33 levels are associated with EpCAM expression in labial epithelial cells. A: The gating strategy of flow cytometry to detect the EpCAM

expression in labial gland epithelial cells. B: serum IL-33 level was positively related to the expression level of EpCAM in labial gland epithelial cells.
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