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[FBZE] HW #BTE0 2 22(1022) 78/ R BBEAR R 44 ( dextran sulfate sodium salt, DSS) 755
(W RS I 9 R VR SCECHL . ik e 8 JRIIS MM [R) 55 122 Bk /I B (1L227 ) Jouf R 5 R 7Y
ANERCTE2277) 45 3 HL 257 2 41N 2. 5%DSS [ HTRK 6 dIEFTRK 2 d 4/ RS bS5 R A, i
/N A AL A S P 15 215 X0 ( disease activity index, DAT) , 118 d J5 17/ IE M BT Bk A,
i 2 /N BEE A B D e T B an B R A 45 45, SR ] Western blot £33l [/ R 1o (IL1a) \HA R 18
(IL1B) S & 6 (1L6) MR IR FEIH 1 o ( TNFau) 4542 48 40 i DY 7~ 25 F /K ~F- 255 eI 8 ) i M
C57BL/6 /N7 I AH 9% 75 ( adeno-associated virus, AAV ) #5JuBiml 455 DSS i S 45 RER 1% E
PBS 41 (n=5) AAV-mock+DSS 41 (n=5) AAV-IL22+DSS 41 (n=75) , % 5 ZE5¢ S A I 45 21 25 i 1 &
INEREE 1(Z20-1) G5KEE 3 B (E-claudin ) 3535, 2% ] Western blot #1122 | [48 14 ( Occludin) [
A G SRR B 3(Stat3) \p-Stat3 B FIFRIAAKF. G2 5 11227 4 A 11227 /N AE DSS
FFE 8 RIEFTH BEFER(P<0.05) ,DAT 353 (P<0. 01) F 4T/ B3 T (P<0. 05) , ZH 24
it =, R B3 i 2 TH i (P<0.01) e R AN IL1a IL1B cleaved-IL1R \IL6 \ TNFa ik F i ( P<

0.05) . 5 AAV-mock+DSS ZHAH I, AAV-IL22+DSS 4 AJ Wi %% DSS Y3450 4% , 45 i 41 4 A A K F- 1 35
FEAE (P<0. 05) , FyEae e 45 7 E-claudin 3235 58 T (P<0. 05) , Western blot 25 5 i 78 Occludin |
p-Stat3 FIEKV- B EH & (P<0.01) . &5 1122 Sz i/l DSS P 34515 4% , Ml ik AAV i £k
1122 RENGREE I SR R I R0K WD SRR , 2k DSS o , AL AT RE S Jak/Stat3 JH G A G

[RBEIR ] A =R 22; BRSO s RAEVER I 5 ISR MEBTIR 6N 5 Jak/Stat3 38 %
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[ Abstract | Objective To investigate the effects of interleukin22 (IL22) in acute colitis induced by

dextran sulfate sodium salt (DSS) in mice and its underlying mechanism. Methods Three 1122 knockout
mice (IL2277) and 3 control mice (I1L22"") of 8-week-old males were subjected from the same litter, and
then had free-choice drinking of 2. 5% DSS water for 6 d followed by normal water for 2 d to construct a mouse

model of acute colitis. The changes in body mass weight and disease activity index ( DAI) were measured and
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calculated. After the intervention of 8 d, mouse enteroscopy was performed, and the length of colon and the
organ index of major immune organs were measured in both groups. Protein levels of pro-inflammatory
cytokines, such as [L1a, IL1B, IL6 and TNFa were detected by Western blotting. Adeno-associated virus
(AAV) transfection model was established in 8-week-old male C57BL/6 mice, which were then treated by
2.5%DSS drinking. The mice were randomly divided into PBS group (n=5), AAV-mock+DSS group (n=5)
and AAV-TL22+4DSS group (n=5). The expression levels of colonic closed small loop protein 1 (Z0-1) and
calcium adhesion protein ( E-claudin) in different groups were detected by immunofluorescence assay. The
protein levels of 1122, Occludin, Stat3 and p-Stat3 were detected by Western blotting. Results Compared
with the 1L22"* group, the mice in the 1L227 group had significantly decreased body weight on day 8 ( P<
0.05), obviously increased DAT score (P<0.01), endoscopy score ( P<0.05) and pathological score ( P<
0.01) after DSS induction, and notable up-regulation of pro-inflammatory cytokines including L1, IL13,
cleaved-IL1B, TL6, and TNFa in the colon tissues (P<0.05). While AAV-IL22 transfection reversed DSS-
induced colitis. ~Significantly reduced inflammation in colonic tissues (P<0.05), enhanced E-claudin
expression (P<0.05) and up-regulation of p-Stat3 and Occludin (P<0.01) were observed in the AAV-T1.22+
DSS group than the AAV-mock+DSS group. Conclusion 11.22 deficiency aggravates DSS-induced colitis in

mice, and its overexpression by AAV-IL.22 alleviates DSS enteritis by enhancing colonic tight junction proteins
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and reducing inflammatory infiltration, which may be related to the activation of Jak/Stat3 pathway.
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e PER a8 B TR SR A 20k, AT 4Rt 17 M Sz
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FEE R IR I A B4 1022 FE ) (olL22) By 45 2507
Ko XA I X BEIE BN B 167 R BAFAE
FIRYT IO AN T S R . HSUEH 451 ¢ 10)
T HE4 1122 Jf4H559% 2 ( adreno-associated virus-11.22,
AAV-1122) 75 2-2F B ( 2-octynoic acid) 75 & B/ BRUR
KA AR S K (primary biliary cirrhosis , PBC ) 45575
i DA S RE S I8/ T 2T EA 1 77 A 03X
— TR R TR A I B) 7 N 3 5 1122 RkK-F, A
B TR 3] 7 B2 08 7% iR 4N ( dextran sulfate sodium salt,
DSS) 175 510 R R T BT R .

JRAH 595 7% ( adeno-associated virus, AAV ) J&—Ff
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sequence,CDS) i A AAV 5 FORL Y, FFTE/N BUA A
T e g , M B T — R o BEAE ) B R 7 07 3, AT
PIEERTT AAV-1L22 B2 38 /N AE DSS 4l % sh i il
H A FE LA, AR IBD (4 %96 BIL ) B L85 2 £
ER R R D) i

1 #RSH®

L1 £53hih

K 8 JEiS SPF 9% C57BL/6 Rt /MR, 1A J & 23 ~
25 g, AR B 25 2 LR W A PR 2L W) 4241 [ SCXK
(J11)2020-034 ] , {55 #0455 Ay il 42 725 = R sl ) S
Huly SPE 20 5 , FR 5 Tk 2 R 32 oAy v e s R 45—
Pl [ 2 (22+2) °C IR 60% ~T0% , 12 h B A8
HRED, 88 5 2, B B ToK,
1.2 X7 5E

AAV-1L22/mock 1 35 9L3EH A F],DSS Iy 5§ MP
Biomedical /\ #] ; RT-qPCR 2% Ff] SYBR Green 4t} ik
PCR {57 & ( HZR TaKaRa 24 ] ) 5 HUA : 1122 (Bioss) |
stat3 (Bioss) ,p-stat3 (CST) \IL1a (CST) \IL1B (CST) |
cleaved-IL1B ( CST) . IL6 ( Bioworld ) , TNFa ( Bioworld ) ,
Western blot {5 ( & [ Bio-Rad 23 ]) 5 HL Uk BEK I
& HUKIR (R R AR W B 2 0 A ) s Ak e RO R
(3 E acuronBio 2% F] ) ; PCR X (%O & & CFX
connect , 3% [E Bio-rad /A ] ) .
1.3 R EEAA AL
1.3. 1 TL22777 3 A il B DSS 5L 780 f4) 7 122"~
/N R BCBH S 22 (36 [ e 28 36 B PSR R e &%)
PR F 8~ 10 JEIIS IRy TL227 /Rl 1 Ak 2 o
HOE BTN 10 d 2o BY RAAEA T BN A B I P Dk 4
FE/NERE A Y, BRI 4 ] IS E B 23 T8 1) 3%, B 8 ~
10 i psf-5 P i) 8+ AR B DR RS SRy 112277 (TL22°7 ffie /)
A 3 IR AE 23~25 g Z (0], 45T 2. 5%DSS %
BT/ R, /L) HEARK 6 d, #IE# oK 2 d, 17
/IN B 3 A B A i R e SBR[ 3 7/ B
PR pr it MR TS B LA E DAL PE53 (PEJ3 AR
HEWLER 1) o 172 IREI S5,

&1 /MR DSS FSMRERENIREITS (DAL F4)
P H 073 153 2% 3% 45
FRFHER 0%~1% >1%~5% >5%~10% >10%~18%  >18%
FEMRME  IEW L7 HEWLE Wl KRR
FEMIH M Bt K e Wik AR fE

1.3.2  AAV-IL22/mock 5 4e /NGl 1 A4S A 4750 by g

VEHL 15 H SPF 2% 8 JH i Mtk CSTBL/6 /MR, 38 I
PERFRE 7 d ARG BENLEC T3R50 PBS 4l (n=5) |
AAV-mock 41 (n=5) ,AAV-IL22 4 (n=5), AAV-
mock 41 AAV-1L22 21 ¥4 % Fi] F& 4 Bk 78 5%, T PBS
VA IR T 7 R EE 200 WL/ L AAV R 1x 10"
v. g/ H PBS X B4 R HAE AR FR TS TR PBS 2 bk i
SFo ME 1A A IR E IR ARk .
1.3.3  AAV-IL22/mock %5 4L /NGl 2 AN A #6750 by 7

VR 25 H SPF 2% 8 A kM CSTBL/6 /KL, 38 1
PERFE 7 d, R FHBENLEC T35 508 PBS 4l (n=5) K
il AAV-mock 41 (i =1x10" v. ¢/ H,n=5) AL
HAAV-TL22 4 (E=1x10" v. o/ H ,n=5) . mHl &
AAV-mock 41 (i EE =2x10" v. o/ H  n=5) . &7 &
AAV-IL22 4 (R EE=2x10" v. o/ H  n=5) ., MEIEiC
FeRUIA A R A AAV #5582 A F SRR
1.3.4  AAV-IL22/mock %4t/ B DSS 6 70 4 7
EEL 15 H SPF 9% 8 JE s et C57BL/6 /NRR, i i
TFE 7 d, R BHLECT- 223553 0 AAV-mock +DSS 4
(n=5) AAV-I122+DSS 41 (n=5) , 1 AAV-IL22/mock
(1x10" v. o/ HO) B e /N 1 A4S A RIS Rl 45 T
2.5%DSS ¥R H EHRK 6 d, 1B # R0k 2 d, 15/ B
3 PN A 2 S JRR P JBOR , a8 A 1] 31 57 /)N BRUAAR T
B OE MR M, PBS 25 (X R4 (n=5) TL
IEEYOK, 5N R BT OM
1.4 R MiE N H4R

BRAAS (T 12 h Jo il e 2 3/ N BRI PN 8

£4:(Karl STORZ, Tuttlingen , f% [ ) X 52 56 /)y B FAT
A NS A . 2. 5% S REETE IR, 1. 5% S5
BEAERE IR, A= R K v Ve I 5 3 s SRR
VIS B . AR P BB A Y, PR W2 2.

®2 NRIHENRRITESIRAE

PYIUH 073 3%
i BE 325 17 L ANiEW &
I RERIE AR A s PN
FhBLURLIR 25 s LR
A ANAl L B
FEAEFFAE EH T e
I AT LR s PN

L5 ZhhinhRERARE
JITA /I BRURR i I SBUMEAR B, SR EBOTT B4, 4R
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W T 240K o3 IG R, 4 85 S A I tH 21, I = 25 i K
JE BTG 53445 o 4 2 o A TR G R Je T80 °C
VKFEIRAT , RGBT zine W [E & 24 h,

1.6 Sk

1.6.1 HE Yt ZEindl gl HUE E Bk, f
il A AR A, 3 wm U] R B0 5 95 ARKS 4 8, 3 min,
1% 3R FR-iKG 4346 5 s, A RIK WP S 10 min, fJH2T
Yot 10 s, B G HER I £ A, OB BE T 41 BT P43
SEIH L SRR 2E 4 WA 3

1.6.2  fEdifb X et KA st R ik s
T I ERER T A W PR B 2 15 min, 3% 5 A AL A
RELIT 15 min 5% 111 2E 105 +0. 5%PBST £ J5—41 4 C
WEE R ,0. 1%PBST P i 5 Ik, &K 5 min, 2 1 F
1.5 h, 6B T DAB W68, SR ARG YL 2 min, —HIZKE
B JE TP PER IR o ROt BRIEEAR [R] I R
IR UL, DAPT Yty J5 Bl o ST K 3 R fl 3 b o
1.6.3 RNA $LEU & &35 55 PCR(RT-qPCR)
{#i Fi§ TRIzol ( Thermo Fisher Scientific , USA ) M\ itV 4k 1%
2 R HC A mRNA, I {ff A Nanodrop 2000 ] &
mRNA ¥ B, K F cDNA 2 %5 377 & [ Rneasy Mini
kit( TaKaRa) ] 045 554 8 ¢cDNA, RT-qPCR JZ W &K & .
51471 wL,cDNA 2 pL,ddH,0 2 wL,Master Mix 5 pL,
SRR 10 pLlo SO 25 A2 1 :95 °C 5 min, 340 4>
&R .95 C 55,59 C 155,72 C 20 5,65~95 °C , 155
KAFE YR C {H, P GAPDH 14 Py 2 3
CRA 27 SR R R BIE S 1L22 L
24 5'-ATGAGTTTTTCCCTTATGGGGAC-3", F it 5| 4
5'-GCTGGAAGTTGGACACCTCAA-3',

1.6.4 ZEH %I ( Western blot) P8 R
LU 5 B A T AN B3 T 8 10 1) 77 cocktail (1) 2 1 24 i
W (RIPA) , Bl 53K LIRS 2500 (15 000 r/min, 4 C,
20 min) JEHUEE H B IE W, BCA 300 ¥k FE J5 F SDS-
PAGE BEMCHEAT HL UK 43 85, 1 5% i % & PVDF Ji§ I,
5% Re Ry A 2 h,—41 4 CREIRIFF LA, I H 3k
HEEL% o (TBST) PE& 3 WG MA ZHi#E 1 h, TBST

PRI 3 R IMA KRG, Frill H AR H 0K
{B/GAPDH (1% JK BEARLAE Ay v il £ 1 A AR R 6k o
1.7 it o

%1 GraphPad Prism 9. 3 ¢ i+ F 3E 17 84l 7
M, TR ORI x4 R, 241 0] FLBCR F B N 2 7 22
S3HT, AL B B BCR F LSD-: K556, DL P<0.05 225
Git¥E .

2 #R

2.1 TL2277 & DSS iS4 m £ AR

SR fG TL22 3 DSS 5 i 45 1 R AEH] , e 1122
B/ INEL(IL2277) /ST DSS 5 S 1 45 g S R | 3k
FATRIES TL227 VR Rt BRZL (T 1A) o 15 2l B i bl
TS FL DK T2 0] TL22 B /)N L) B R B R A 7 455, B
Ty 1122 R RSk , B4 i 4H 2847 RT-qPCR A& 11.22
) mRNA FX kK, 5 1227 M H, 10227 /R
25 1122 mRNA 35 KB B REL (P<0. 01, &
1B) , W] 1122 Rl /)N BRBE R AL T 158 . 7 U 2 i
b I 45 7 2 /R 2. 5% DSS | HROK , i R
2 AT T BTG O | 205 P R {8 i 1 45 34 R o 3
GiilaE22 5, DSS #E 6 d 4 FIE # ROKE , 11227 41
AR TL22" " 4 VS AN I B a0k — A0 B, {4 o Bt
K] (P<0.05,[E 1C) (DAL #4355} B 240 B B 58 31
2225 (P<0.05,/ 1D) . mEBiss 8 K, 11227 4/
WA E G ) 5T SRR AL 0. B 1k /N
FET, %) 2 d/INERAT I T N B A A T O, Wit
SR TL227 21 il g 75 T A W A, P 3 N 8 143 3K
11227 4H B i 3% 55 (P<0. 01, & 1E) . DSS 544
SR AT LA | A Al 928 A G 3% B A A2 4k, TR I 7E B
PAIURER T /NG VB K AR TE 25 A8 4k, I X6 HL 5
TR, B MECH) 1227 4TS 50E B
Th v, AL A A U 2 € I 5 7 H A S0 8 R S i 2
C'HFOBEL) H B 58 RE N K i B R 8 4R RO
(P<0.05, [ 1F) , #&/x 1022 SFEINE | DSS 35345

&3 /R DSS ESHREHEALNREFTS

Wy gz (1) AR RALFR I WL (1)
0 0 EH & 7
1 1 PRI ek o3 JA Rl 4 1
2 2 PRIR R T AR B2k R IUZ PR 2
3 3 (SEHIS UL 300 b, G 3
4 >3 e AT AR R 2R R AR P A HIE T 2RI >3
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M: 474 ;a:P<0.05,b: P<0.01, 5 IL22"" 41 b4k
A IS HER R ® vk R R 11227 e 10227 A B A ; B RT-qPCR 43 s % W% 1L22 mRNA K F;C:2. 5%DSS 4%
K6 d EFRAK2 d B BT TALE ;D k9% E 3352 (DAL 39 E. DSS i 36 D R AL A WAL %

i F o RO VR IR 28 K AR B 3 45 2

1 L2277 /MRS DSS RS & R A= ERE

2.2 M2277 R DSS #F54m X K mEAKPE

HRAE FARSE R 1022 ffR /N BT BETE DSS 3551y
Sl BRI B TS W RAE KRR i — 20 AT
WL BRFN S AE A 12 FUKF A7 3k . HE Je fa 25 5%
R TL227 4 /IR A P B e R R, R R [ J2 K
SR PEIMR Y, RS2 B, B s 45 2L, AR
HFRBHZIE R, YR 1022 ez i — PR T 4 58
HENE I RAE Ko Ki67 SR 1k g5 R fdrR 1122

5% /0 B 35 o 1 7 240 TR 0 P S ok /D, R g
KEhe 1085 . i Western blot £ il 45 iz 21 21 {2 &
AR T Thla IL1B  cleaved-TL1B . TL6 \ TNFa fif 353k
KA A5 R R TL22 4GB/ BRI A /N ERUTE
DSS #5 8 vh Jigg 18 R E - 8 R Gk K TE R (P <
0.05) , H4w TR AE RN, F6W] 1122 Bl i) 48 i
F . LK 2,
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B it 45 R ;a:P<0.05,b:P<0.01, 5 11227 sk

2 IL227/E DSS HSHE AR KIEKT

2.3 fEAR#ES AAVO-IL22 # 5 1122 3k ik A A
itk W1 122 7F DSS BRI (i R dr 4 1, i
X BRI A TL22 B R R B (] 3A) Al
H BB A #L Ak 1 19 23k (& 3B C) |, FFA6 il s B2 i
FEIG SR T AAV-IL22 (g, 7EHIH AAV % Je3)
REZ I, JEXT AAV [ M T TR, 26550 % /)
BT PBS LI ASRIF & AAV-mock Fil AAV-IL22 &
Ik 2 05, 6 /0N BRAR 5T o AR A AT B R A5 R R
AAV-mock 415 AAV-11.22 4/ EAE R #7256 5 PBS
A2 (K 3D) /NREERSE, ENELT. N
it — 25 B 25 4 BCA 0] 1 AR SO0, DAAS [] |
FEREEE AAV KRS e/ INER, JEAE R Y Ja X /N R
AT LS, 85 R BoR Y AAV J5 2 A, = A
4 AAV-mock 415 AAV-1122 41 /N B i B 3 K 2
i (P<0.01, [ 3E) , B8 S o B2 22 T X IR,
TR 2 A R RS T PBS I ZH , (H =3 6] 4%
eEER . X451 Rm&RIE 1122 A5 If4E S 3
ARG IR T ek 1 S 20 R ORI 7 R AR AL

NATBESE A A B PEAN R OB e IX 7 MRl E iR
S50 AR /N RAER B L 1A A ET TN
FERE/IN B H R 20 25 R0 = B A (VB8 B
ARPE B 1R H R R T EL, S5 2R BRI & AAV-
mock ZH (AAV-TL22 4] 5 1E %) BUH [ o4t i1 22 5+
FE W e 3 ORLEIOTE 1x10" v, g/ U2 &5l i
TE R Ret s iy S al L, i — L AAV 78
S5l R G  FE ST RN R G AAV J5 0.1.2 .4 4>
AR 2 1122 £ F 3Rk KF, 45 ] s AAV-
22 4y 1 A H e al e 45 I 21 S oK AR e 1Y
1122 F3R35 (P<0. 01, |5 3F) o 534, e Ju A [A] 5]
AAV BZ5 2 24T Western blot I631F 1122 25 /K FEF+#
iRk EEREHURH  AAV F YL RN AT 545 ) 1122 3£
IRHIR S T R R A 1022 SRR TR A %
K, X — IR AT RE 2 T R e B A 1022 43D A
MIFTEL (P<0.01, 8 3G) . LR Lt RAETHERER,
AL R B A i — 2P SR BTR 7 R &
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