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Abstract

BACKGROUND

The E-cadherin protein encoded by the CDH1 gene plays
an important role in maintaining epithelial tissue integrity.
Understanding the mechanism of the CDHI gene on gastric
organoid growth and E-cadherin expression is crucial
for revealing the molecular basis of organ development.
Therefore, it was assumed that the CDH1 gene participates in
regulating the development and growth of gastric organoids
by regulating the expression of E-cadherin.

AlM
To investigate the mechanism of CDH1 gene on the growth
of gastric organoids and E-cadherin expression in mice.

METHODS

CRISPR/Cas9 gene knockout technique was used to
obtain 10 CDH1-/- C57BL/6 mice, and 10 wild-type (WT)
C57BL/6 mice were used as controls. Mouse gastric tissue
was separated and cultured to obtain gastric organoids to
observe the expression of E-cadherin in gastric organoids
using immunofluorescence staining, compare the number
and diameter of gastric organoids in mice, detect the cell
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viability in gastric organoids using MTT, and detect the
expression of E-cadherin protein and mRNA in gastric organs
using Western blot and RT-PCR methods, respectively.

RESULTS

Under the light microscope, it was observed that the gastric
pylorus tissue of mice continued to grow and divide in the
culture medium, forming a cystic structure within 24 h from
day 0, and then undergoing a rapid growth. Organ like cells
expanded into large three-dimensional spherical structures,
and after the 5th day, they gradually sprouted and began to
form stomach like organs, preliminarily indicating that gastric
organoids were obtained. Immunofluorescence staining
showed that E-cadherin was positively expressed in the gastric
organs of WT C57BL/6 mice, further indicating the successful
construction of gastric organoids. Compared with WT
C57BL/6 mice, CDH1”" C57BL/6 mice showed a significant
decrease in the number, diameter, absorbance value, and
relative expression of E-cadherin protein and mRNA in gastric
organoids (P <0.05).

CONCLUSION

Knockout of the CDH1 gene can inhibit the growth and
formation of gastric organoids and the expression of
E-cadherin.

© The Author(s) 2024. Published by Baishideng Publishing
Group Inc. All rights reserved.
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BIRBEBEHERAR MTTEN B L EE WM
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AR5 5E AFH0 dIF4ELA L 24 h TG &R B4
M, KRG % ik A KBk, REF@ILY R ARG
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B, RTALRBEMTME CRXALLEELERE
7, WT C57BL/6/)» &, F £ % B P E-cadherin £ A &
ik, k—FRTEEBZERIME FWT C57BL/6
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BE AR BREALLE £ % E PE-cadherin® & f»
E-cadherin mRNAAA T £ i% 23 8] 2.8, (P<0.05).
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—, H R G D E-45 %) 5 1 (E-cadherin) ) B B L R, 7E4EHE
S P RDRG BRRD 1 5 200 M Sy J T S S R Y. A2
W7 R I, CDHIE H AT REN SR8 M B iR
ARIE, ARG SEE BRI E BRI KR —, T
CDHIX B 2K 8 5 A KIM/E LT M ANE 2. E-cadherin
VEARE P L [, JUER 5848 FE-cadherineis T ] 5
HAM MR B SRR 2R T e Al M AN TR 78
I 5T R I, E-cadherind 5 A8 Al A SoRiE 1 B
JERAERE, ARBEEGTGZYIME. Bk sk, 75
B8 B E-cadherin i {E N —FhE libr &, (HCDHIX,
BB AR KA B 258 B P E-cadheringR il FI/EF A&
WAHIHRIE. PRI, ABEF B PR FCCDHIN /N B 2R3 H
A K FE-cadherinZS i (ML

1 SRIRSE

1.1 A4

1.1.1 53304 KA CRISPR/Casod: K fi BRI 1S
CDHI1"C57BL/6/# £ /N 10 R (R AMIRHAE TR A7),
ZPCRIGIFCDHI™/NRIERI A, 986 wk-8 wkith, i
20 g-22 g B AERI(WT)C57BL/6 M Z /N B 10 R A Jy 5k
I xR, BFAERICSTBL/O [ AL s e 5 AR MR
PR A, YFAIE S SCXK(5)2020-0004. T /NG —
TAFRAERE R AR (SPF). HLE A MSTES W% RS
ANERIE T, ERERIRIE 22 C-26 °C, HIXHEE40%-70%,
JEHR12 WRIE12 h, B K. It s e i & 2
HE1HE(2021002KY).

1.1.2 XA F=4L %% Advanced DMEM/F12(3% [E Corning
N, B E1(Gastrainl, EiEMedChemExpress/
Al); N2. B27. H#E®H &= (EE ThrmofisherA A]); /)
SR E-cadherinfi /A& (3E [E R&D /A ]); HRPFRICH L 2E 4T
HelgGAL 5 E B SERHE A R A ), MTTH A7 &
(b B A BR 2 ), 8 A o ED R T A ) &
H E SR SN R AEDEARA R A F]); B
HL(ZL5: Centra 3C, £ EE PR & AR]); i1604CO S
FERA( R EREAER A R A F]); CKX-4174 5 & &
(GRS RV ETAVEDY

1.2 7%

1.2.1 D RCE R B B3 D RIYEE 24 hE WhFE, ffE e
RECAE, B PSS B iE R, e
W BIN10 e FR LI 36 70, (ST REILE
B, HEH T B LT, AT E T
TEAAN 53 TF (1930 mm 2 BRE 7= 0L h Rk B 2240,
ANREFRMA 4100 LEIPBS IR K2 250 g/mL, J5 ki
It i B BN 1.5 mLAEppendorf& H, &5 1445100 L
PBSHI50 g/mLIRAHKE. 1 —HH I H 8 J), ¥
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B H 2 Eppendorfs " BT %1 mm e A7 (I ZHZA . 1S
BB S mmol/LIEDTAVK_EIEATH4K20 min-30
min, F.O0FEFE_EIE, FMatrigelBFHHE F 441
PR T 244080 $HE2000N /LAY 3 FEFE PR 23 T-24 4L
H, HrMatrigelA 4525 pL/fL. #5244 LK B T5%CO,-
37 CE:FEMH, 20 minffMatrigeliX 58 =&t )5, #5¢
SEEFRRIMAB245LH, 750 pL/AL, UG SLRE T
5%CO0,. 37 CHEFRAFHERTE, TR G — I I EE4H A1)
RS, 2-3 AR, USRI/ 15 2R3 B HA AR

B AR K, H/NRU B 2828 B BB K T7400 pmit,
X /INER I B R B AT AR AR, W RS IV I N 2 ALAR 1
TEALF, WE LR T37 CHEEH, 10 minkAT 40 —IX,
HAERAR B AR, 2RI 2 H0 403 2 BOT,
HI RS- 104~ 20 i ZH B FRDRASZE T2 BN VS AL 4, 525 0o AL
A fE e B, FiMatrigeltl 3 B A ZUFE R, K4
SR F245000F, IINT750 pLoe 4k a3t /4L, KL
B T5%CO0,. 37 CHREFRAA PR

122 ke KR BREEE T4%
TR L, KK s I R K, A
AL, AT IR LU, B N4 um,
FALY R H = R B3R, 10 min/ik, KHHE T
EEF KA, BibE = H K G LRSI K, KA Z)
R H SR RSB S, J5H3%H,0,4 HHRY
10 min, FHPBSZESEYI A 1R, fE SR E —dt
E-cadherin(1:200)2 h, J5 & T4 CHEiH, & VA%
TN EARIC I = Pi(1:200), 7E37 CHEZHIFE —$H130
min, ZFHDAPIY L, 3 7 5 H D) B T 6 B
T, Mg<2H AP E-cadhering i,

1.2.3 MTTHR @& 7 4 B 2838 B I AR A0 e e 4
fit), FAMatrigelE.2540M0, L2000~ /LA 25 B F ol
YT 244U, K500 pg/mLIIMTTIEBIIA 2244
B, 10 pL/AL, % & U4 by o R LA E 1100 L
DMSO %1, T-490 nmAbill 52 6 A490, 5 H 2
FEAMIE 7). IREMTTIR A S EERAE, 25 TEK
M5 dy 3ds 7 diF RGN,

1.2.4 &G JREp ik sk 4 2m JiF E-cadherink & £34 : %
B A B T AR R A R, FIRIPAZLRAN A,
FIB CAVZI & 40 Hh A B IR . #OK & B B R
(LR FE N2 pg-mL™)10 min, J5F-20 CUkKAE P EREE A
P, 2350 pglf B RS, NN EREZE PR 51, T3k
AV, K FRE L I SDS-PAGE /) B3 5 4 #% $IPVDFJE
b, R A 05(5%) 11 by F 1 mL/H R 0 TrisZg o
ERVER(TBST)BERE, H IS —H1(1:1000)7E4 C FiF AL
W, R PSRRI e T3 PVDFRR. 3 —3H0(1:1000)0 A
JEh, RS IR EPAE T E —H02 h KECLAOGRINA
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B2 g T SRR, F Image Lab#iF 43 #E-cadherin K [
K A

1.2.5 RT-PCR#&] 28 2, #F E-cadherin mRNA &k #1 B 2588
B THAI I R, S TRIzoIZAFR I B2
284, TR S I AR SR S RNA, 4
ZER 4T S RNATS % 5 AcDNA. HRFEPCRIAT & ik 1
FEAE, B 10 pLA) SR 222 X SYBR mix 5 uL. ¢cDNA
04puL. ETFH5I%04 ul. S HLYRIZ FHIX0.4 ul.
DEPC/K3.4 pL). SEi 58 E BPCRNAETA: 95 CHil
AEPE30 s, (95 °C 5's, ZEfH60 “C 30 5) X 40MEIF, R
B-actin N 2, 12t HFE N ik 7K P E-cadherin
SI¥F4, Ei#514: 5-TCACATCCTACACTGCCCAG-3’,
R: 5’-~AGTGTCCCTGTTCCAGTAGC-3’; GAPDH5|¥)¥
5, E3E51490: -TCAAGAAGGTGGTGAAGCAGG-3’, R:
5-TCAAAGGTGGAGGAGTGGGT-3".

SitF A8 SIGE R H Graphpad priam 8.0 {4
BTG . B DLISE = HR1E 2 (mean == SD) .
AR 2 [ 5040 SR P 2 52 DN 77 2 F BRI 377 2 (one-way
ANOVA) /T, #5418 P LLBER FH LS DA 56, S36 45
RUP<0.05FK R ZERA G L.

2 8

21 DRE R B EME EREEME N, gk
NEE BB T AR K S 3, BB dIF IR
1624 WA TERCEEVESE M, SR & s AR K B, 28 EA
YU AR 3DERTE 454, BIZES dJGHFaa 4 HEE
R R B (B, AT I, B RS B,

22 PRABEBERHIE FIERNYERINE-cadherinfH
PEF LSS R R, CDHITC57BL/6/N R, B 2K 28 B 44 rh
E-cadherin® [FA# 5844 f0, MWT CSTBL/6/N R B 25 8%
H FE-cadherinfH 4K IAHE £ (K12), E-cadherin] {E 4 H
A H IR E, PR B A8 B R .

2.3 CDHIAT DR E BT A KN H 0 MIWT CSTBL/G/N
A EL, CDHI'CS7BL/6/NG B 288 B e, Heey
B H W S8 (P<0.05); CDHI1CS7BL/6/)N R, B 25 as

B H IR
B EELTWT C57BL/6/) i, CDHIC57BL/6/) R
A5 PE R (P<0.05), $FE7nCDHI1ZE R f bk vl LA
REBEAEKAED).

2.4 CDHI1* R B £ 2 'F P E-cadherin& i 45 %vf
WT C57BL/6/)NAREL, CDHITCS7BL/6/N L B 58 B
H1E-cadherintk H FIE-cadherin mRN AAH N 214 & 07 &
IR/ (P<0.05), $E/NCDHI13E K w4 GE | B 2K 88 5
E-cadherin#& ik (/&14).

3 11
B R R A P 76 e B R WL, R e e
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WE AT B RGBT B, RN A T SR 10% 0 N 1A A= A fg
B B R -AIASE, ot BIK. B E S
TR, A RE T AR R B, Bk
S B RS> WA BRI AL Y 32 BB A, B SETESR AR
S R EEEERY. B REREAE SRR, 5
FANAME-RIASLE A ) — AN E B, O TR B
PR SE BRI RN, b e 40 A 75 RS A B R E T
BEE R B IEFREOR MR I, AW TT E T4 5
R A A A DA B P A AR R B A T T AR s .
A E SR A ) — AR ZEL 2R R T4
Hil(AdSCs)B G T-ANHB(ESCs)/ 175 T 2 RE T4 BE(iPSCs)
FHERS I BT GBS 9% R4, T4 ANE— 4
B O EREE AN AT, ATEA— AN KRR 4
HAMBIR S, KB B AT RO AT A28 T (A 3 )
fE, HREFR P T E BAT H SRR PR 3
KR8y, DRIUGTE 2 i oL e l— AN e A 2R 4
BRFRAR . HATRER T 2 B TR B R A
Goo IR 7. R B R E I UL AR L
137 Pud ke, (HE Yz Ak i SRR D TR,
WS CDHLE B A i 22 1) A B4 AL, A
BRI E AN R, & — A BAE It 7 .
CDHIZE R 2 T4 tih16g22.1 b, 5B RS
PR BN BFE R, CDHIEF R 55
JERPETRIE I B e R A B UIAR DG CDHIZER I 2 351
ALK B AR 5 oAt B 248 BB, 10 B it Al
BRI R MK A . HFF KRB, CDHI R
Y55 5 S A, AW ntAISrefS S i@ ik, ok
VR GHPRIEGEAN S 4k, MITTSEIA B A8 B R B AR K.
AW TS5 R 7R, CDH IR S ] 1] 5 2888 B A
. E-cadherin/@ WA RS I A4S R0 8 A FIRRLR 22—,
E-cadherin [17F_F P4l 24718, B 2R )2
PEH, WZ4ERFANARE 4L, Snanfmshitt. = 5400
JRARAAE, AR, (RN 2 E-cadherinfE%
g r 5 35 R A ). (IR IAE-cadherin ] i fi
JANIRZE R Joof bRz ) A R EAE H, 3R
TR T 5 M) 22 P (S 5 30 % AT A2 T 4 1 i A
. Tang5 ! HJF 77 26 W, E-cadherin i 4E 5 Lars B 52 T-41 2
A REERA, 2MME-cadherinfEL RIS, LarsT-41
Fth 2k b, SEUE 5 F RSS2 A AP B 254
B IAKAZ BIPRE]. HSCHT 7R, CDHIER @ T #
SRR RN 4, BN B 45 E-cadherin ]
FESEARI RIS FE, W E-cadherin ) 26325 60 % 5 B2 1) 1A
VEH. CDHI1ZE R R4 2 S 8E-cadherin ) #RIA 5, i
— e IR R 2B NS, w7 &L, CDHIZE R
RAFBYF AR TK 1) 7 5 22 T B E-cadherin & IA T, M
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1 /hERO d-5 dBEBENLEKIER.

2 BTN S KSR E PE-—cadheringik. A: CDH1—/—C57BL/6/Ni; B: WT C57BL/6/INiL. DAPIIE (447, E—cadherinZ (4 1.

A -e- WT C57BL/6 b -e- WT C57BL/6 Cis-
- n - CDH1-/-C57BL/6
150 CDH1--C57BL/6 250 - a
—~ = 200 - 2 1.0 1
- =] <t
Tﬁloo - a E a 2
! = 150 e
e {1 100 § 05
%509 e
50 -
0 T T T 0 T T T 0.0 =
1d 3d 7d 1d 3d 7d Q’\go Q)\/\b
4 4
G Y
Q\«\
o

3 COHIRUN\REBEEKMI. A: /UL EE R RIS B: /N NRUE 28 HAHEEs C B2 E I L. CDHI: $5A6E
F91; E—cadherin: E-45R5&E . FIWT C57BL/6fHLL, 'P<0.05.
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B 4 COHIXY/\ERBEBIEPE-cadherinRIRBIFE. A: /NFUH 225 E 1 E—cadherin & 2514 B: /INFUH 2R 48 H HE~cadherind H #& 5L
85 C: /N 2528 B E—cadherin mRINAFEGHEEEAR. CDHI: $5R5E F1;E—cadherin: E-f5RKE F. FIWT C57BL/6£HEL, 'P<0.05.

TR B S8 B A FIThRE. B 70, CDHIZER
IR 2 SRV R ER T REIGIAT A SE 4B A b s R Ah, L
T 4t E-cadherin ) RIE LR, Xt — D FEL LR
M B IER A SE ARG, TR 15 2688 B /I IE
WO EMAA. AT TS RSN, COHIEER RN R H
J&4% H " E-cadherin T W] 5 32 2, [XIHE%5, CDHI
B DRI A 15 2R3 T A AT REAI I E-cadheringRik
K, (BB BVE FIFLHDE 3t P MR T

4 g

2k bR, CDHI1JE PR R nl x5 2848 B AR KT il
E-cadherindik RFEANHIVE . AH b 37 IsF R) R A A 45 ]
R, RTS8 1T B AR5 E-cadheringRik 2K,
R ELAR R LA 1 oK 50 4= BB, (S 7 25 SR W] Re A7 A
— & B JRBRYE, 724 J5 Mt 7t rh 2 B AR 5 1 SE e it AR,
RFUCDHIN B KA B A KR BAREH].

F5ALE 1 (cadherin-1, CDH1)JEEE —ANwASE-45 %4 ik
H(E-cadherin) FJ2E [, 7E4H AR B AN S 4EHe R
e HEEH. CDHIUER RS Z At ok, Ha
Fi B, T ARCDHIZERTE B K5 R E B MR R
H RV ML FERN T A B 2R B R B MR AR
5, I HOAH IR SRS FRT FUER AR 1k 4.

LYl

ARSI T R PR FLCDH LR R vt B 288 B AR K
HUE B, Rl /2 E-cadherinffFiA 84k, JEILHR 7T
CDHIZERH ZhRE, FEMFD B 2Ra% 5 & B MR
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SR R A B, I EDR T — B i U
W R A E TR,

syl

AL H bR I8 I CDH1ZEF R R, $RFTCDH 1 ZEF X
B R E R E MR, E e e g 1, S R
RN ILAR, A B 2R B R B R R A T S A ) R A
JiTH.

SER T

AR F8 Vo SUR FH JEE R B AR SR A4 C DH S [ (1 e otk
A B AL B PSR SR SIS T B, MSRCDH R Rk
Xof B R A KA R R, I8 i 2R o NS
2R W B-cadherin ) FIA AR 1b, SX LEff 5 77 1 LA ¢
EFIAIME, 7TLUNCDHIZERTE B a8 B A i s g s
BERN T fi#.

I CDH 1 AR S8, R ICDH 1 PR i 54 A% 41 1
B AR ATERL, I 5 EE-cadherin 735 2. 2 %
K. ORI B R B R B MR et 7R I4&R
FER VB LA,

AHFFEIH R LA FECDHIE R i b Ae g b B 25 ge B
HRKFTERE, LM E-cadherindSiZ [&1%4%. iEidxfCDH1
BRI DR o, FRATHEH T EIR, 1624848 140
RHEMR, FFRHE T AEIH) WAE. AN, AWt 17—
e AT I 90 0 2, i S R I T — LTI A,
FRIIE ARSI . B Ja, A TR I R 55 B v] e
SR, O B R IR T SR SR 1R 7 1) AU K
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