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[ Abstract | Objective To explore the function of discoidin domain receptor 1 ( DDR1) in intestinal
inflammation and fibrosis in mice with chronic colitis. Methods A 20 bp gRNA sequence targeting exon4 of
DDRI1 gene was designed and synthesized, and subsequently microinjected into the fertilized eggs of C57BL/6
mice after being mixed with Cas9 mRNA in order to generate DDR1 mutant mice. The F4-generation
homozygous mice (DDR177) as well as wild-type C57BL/6 mice ( WT) were used to induce chronic colitis
model by being given 2. 5% dextran sodium sulfate (DSS) in drinking water. Disease activity index ( DAI),
body weight, colon length and histopathological changes were compared between the 2 groups. The contents of
pro-inflammatory cytokines in peripheral blood were detected by ELISA. The severity of intestinal fibrosis and
the expression of fibrosis related proteins were observed by Masson staining and Western blotting, respectively.
Results PCR results identified that DDR1™~ mutant mice were successfully generated using CRISPR/Cas9
technology. As compared with the WT group, the DDR1™" mice exhibited slower body weight loss, lower DAI
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scores and intestinal histopathology scores, and mild colon shortening (5. 81+0. 11 »s 5. 19+0. 05 cm,
P<0.05) after DSS drinking. The serum levels of IL-18, TNF-a and TGF-B were decreased (P<0.01),
with down-regulated expression of TGF-B, a-SMA and COLIA1 proteins in the colon tissues of DDR17"

mice. Masson staining displayed that collagen volume fraction was higher in the WT group than the DDR1
mice (41.43+0. 08 vs 21. 37+0. 07 cm, P<0. 01). Conclusion

—/—

DDR1 is probably involved in the

development of chronic colitis, and DDR1 deletion may mitigate the symptoms and disease progression of

chronic intestinal inflammation and fibrosis.
[ Key words ]

intestinal fibrosis

discoidin domain receptor 1; CRISPR/Cas 9 technology; gene knockout; colitis;

Supported by the Project of Science and Technology Plan of Gansu Province (18JR3RA321) , the Tackling Project of Science and Technology Plan of Chengguan
District, Lanzhou City (2018SHFZ0043) , and the Project of Cuiying Science and Technology Plan of Lanzhou University Second Hospital ( CY2017-QN10).

Corresponding author; ZHANG Dekui, E-mail: sczdk1972@ 163. com

RAEWHA (inflammatory bowel disease , IBD) J&—F}
9o R 1 AR v A I AR S M B R E PR R B
PEfFoE st TR E IBD 7 10 4F [ 225 T 5 WL
FH DL AR R R A8 R B B R
LI T SRR IR TS = RN o AR, R T
fo B E MR, Wil A SUE B A Rl g
{8 AT 2 240 LT 245 40 i 45 ) o 240 J e 4, M e
] PR AR, WUZ At B G AR | B g R % 5
i I e 2 R B DL S Ak AR o DR e, TR AR 9 42
B SHEr A0 K9 HLHKS A7 BY 1 ff 28 M i 1 42
I REF BT Tk o

FRARZE I 714 ( discoidin domain receptors, DDR)
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BRI EFEFN = 8800 , AW 58 R 207 ik i Eh i gt 1
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HR 4k exond FEHE 2 4> sgRNA B (P51 L% 1) I3
FHNLIY oligo DNA FI-F AL & sgRNA kg {K, BiT M
XFEFX DDR1 BRI sgRNA (J741) W4 2) o ¥ DDRI
sgRNA ZERZ H IR EEIR A, BV pX-T7-sgRNA JkL fiff
MRS R R Z A KA B, PR Bt Ik o v B 12 Bt
JBRE DNA R4 70 e 5 5 IO A7 TE 1 1 PP B o

F1 sgRNA FIIER
sgRNA JP3 (5'—3"3)

sgRNA1 ACTGTGTAACTTTGTAACTC  AGG
sgRNA2 CTGCCTCTCATCTTCCTGTG GGG
K2 EREREFIER
J¥ 514 B J¥51 (5'—3"3i)

DDR1mutl FOR
DDR1mutl REV
DDR1mut2 FOR

CAAGGTTACACAGTGAGGCAAGCC
GAGTGGGAACTGAGGTTCTCTGG
CCTGAGTTACAAAGTTACACAGT

DDR1mut2 REV CTGCCTCTCATCTTCCTGTGGGG

1.2.2 (KA 5% WA 17 381, ke ik
gRNA U451 F1 Chimeric gRNA scaffold 52 I 3543 1 2,
IR Y] 4 1Ak, 32 B8 HiScribe™ T7 High Yield RNA
Synthesis Kit 27 & 156 B 15 i 471K 0 5 B, Cas9 Kk
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G P T IR SN 5%
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B B BT em 3 i 45 iz A 2L 45 A 85 U0, 23 il
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1.2.8 ELISA A&/ UM% 1L-18 . TNF-o , TGF-B

e /NERIRBRIN 2 M3 5 #84T IL-18 \TNF-o |
TGF-B Frfill, A% ELISA 37 & 13t ( NEOBIO-
SCIENCE A #]) , H143 41 Buffer #2246 55 i B s o il [
I it , #8156 B AR U AT R B AR A it b 47 14 -4
UERAVEAR , I AR . 2 A L A2 S i €05 2R
R RN, BEBOGE AR D(450) , 8425000 3 IR, il 5%
BRI Hr
1.2.9 Western blot £l 3B 30 mg & 4H /N
WS4 I , ¥ LU SRR 2% v, 2500 21 R I T TR
EREEAWEN S pg/ul, FHA EFEEN 10 pL,
%5 SDS-PAGE Hijk 554 %2 PVDF i, =78 F & 5%
BEZE W 1) Tris 2% vh il 1 E 1 h, TGF-B, a-SMA |
COL1A1 J% B-actin PR (1:1000)4 CHEE Lk, Ik H
J= TBST VIE)S , In A —$Ht(1:3 000, Proteintech, Inc.
China), ECL i& #| ( Amersham Pharmacia Biotech,
Japan ) 46; i 3 i F§ Quantity One # {73 #7 & H 3235
SR IE
1.3 %it o

{# il SPSS 26. 0(IBM, Armonk, NY, USA) #47
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IL-18 \TNF-a \TGF-B Il 35 7K F- A 5L i 23 M, DAT B
116 B 48 B0 4 20955 BRIE 4 ] Wilcoxon K5 56 #1748
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L ¥ld
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2.2 @R DDRI ABKE T 40 £ RpEm LBl
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38 P03 B P U EEL 4 R T B Ak 2 23 A R A S
A | JRi AT s e Bk S S84 B 537 JE B, i DDR1
/1N SR T AR HE B AR X B 95 7 D bk L 4 4 4% 3 3
AR AR R TS (R 5) . 456 0%
HEUb AR, 202U B4 =5 4% DDRI 2Bl
735 (P<0.01,[5 6) ,DDR1 FKik/K-F-5 gy g 28 /™ B
FERE L IEAH G
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RS GIFALRKIEZE Cooper 45 (x+s)
451 n W
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B T 69 Bk
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A i
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2H 5] n R ABEL
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IR BARSH = R JR TR @ AR/ AL 4L 4R & @ A2 x 100%

a: P<0.01, 5 DSS-DDR17" b4k
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= b
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0 1% 43 F-HLAENBF ST o, HE DDR1 (14 53¢ i 22 08 3400 2
7 AT BEAE KL TR 15 P ORI FR SR BT S JUE RS 4T
WAL R CHEVEFT . {H DDRI 7EM VLI 46 5 27 4
33K — S ~ 2T AL R 9 P AV FRAT AR T 4

ABFERIF CRISPR/ Cas9 4 A i #4% T DDRI1
DR RN B, B2 B 238 B 50% L b, T
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M HE— 25 B SE e 45 R R, WT B8N LU 2H 41 DDR1
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1IN DDR1 2 ik 7K -5 1 188 21 41 4 i i A5 25 D) A
3¢, 1) DDR1 T B 5 i3 08 P 45 1 4 R SR

WEFEBFSE 21, DDR1 16 A A 400 v 3 38 2 5%
i Fe kAT AN B A A & THPLY J2 T 2 fa 7E 3D

BEE RS S L RS PEIIR , JERE 4N X B N
B BT RS ANSONT g B 288 B e I T o8 e 8 1 8, i L
SN N BRI B 88, NI N BUE Y IR AR
P A, 7E B BRI RERE AL A0 S g
6 ek, DDR T 3 3 15 JEUR 2 K i 4 1
= T 4 5 O 4% 9 P A 0 A TR 4L 4N )3T
RS A, DT 058 1 #0381 08 P 27 4 f 3 7
TE N TURl 8 UL G U 25 2T A AL , 48 1 1 06 W £ 4 Ab I
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