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Study on the correlation between high expression of CELSR1 gene and tubal pregnancy
Ji Limei, Jin Lanying, Hu Min, Shao Mingjun (Jinhua Maternal & Child Health Hospital, 321000 Jinhua, Zhejiang, China)
[ Abstract]Objective To explore the expression, function and mechanism of CELSR1 gene in tubal pregnancy tissues. Me-
thods This study was a prospective observational study. Patients with tubal pregnancy (TP) who underwent laparoscopic/open
salpingectomy at Jinhua Maternal & Child Health Hospital from January 2024 to January 2025 were selected as the experimental
group (40 cases), and patients who underwent artificial abortion combined with laparoscopic/open tubal ligation at 5 ~ 8 weeks
of pregnancy during the same period were selected as the control group (19 cases). The expression levels of CELSR1 in the fal-
lopian tube tissues of the two groups were detected by immunohistochemistry and Western blotting. The expressions of tubal epit-
helial cell marker PAX-8 and proliferation marker Ki-67 were detected by multiplex immunofluorescence staining. The morphol-
ogical parameters of cilia in epithelial cells were quantitatively analyzed by scanning electron microscopy. The expression of CEL-
SR 1 in fallopian tube epithelial cell lines was silenced by SiIRNA, and its effect on cell proliferation was evaluated by MTT assay.
Results The expression of CELSR1 in tubal pregnancy tissues was significantly higher than that in the control group (P <
0.05); The expressions of Ki-67 and PAX-8 were both higher than those in the control group (all P << 0.05). Quantitative analysis
by scanning electron microscopy showed that there was no statistically significant difference in ciliary morphology parameters
compared with the control group (P > 0.05). In the in vitro model, silencing CELSR1 could significantly inhibit the proliferation
activity of fallopian tube epithelial cells (P << 0.05). Conclusions The expression of CELSR]1 is significantly upregulated in
tubal pregnancy tissues and is closely related to the proliferation of epithelial cells. CELSR I may be involved in the occurrence
of tubal pregnancy by affecting the proliferation status of tubal epithelial cells.
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TR I B AL S O R E IR B4 TP
N A O S RREIE L, BN AT BEAEAE HoAth i AR
P B S 2> T ARIK . PSR EEH EGF LAG Bk
JIfi G #45Z24& 1(cadherin EGF LAG seven-pass G-type
receptor 1, CELSRD) #2453 & H (cadherin) i 5k H1
Flamingo V.5 H— 02, Wt/~F-THI 41 B #5214 (planar
cell polarity , PCP) {5 ‘5 1@ B A% o L, WIS 2 5
MMM AL TR M AR AR . CELSRI 1)
W 2PN R gE MR A, GndGhE TR, fETE R
ML FEAS K 75 T k4535 AR Y. A FidiE
CELSRI (1) 7 Fk ] {2 it Mg A AR 22 A # 2
HHtFidkiE, CELSRI SHopE e BiEsNMEA
o BBl KT SRS I CELSR1 {241 5P 4L 2 () 3%
&, IAEROP A b B A0 N HEAT RNA 4 S 3 o i
ge, oM L 55O E b g e | A B RS IE AT
FHSME, BARIE W T .

1 M&R5H%

L1 BEFEXTGR AHIETT e I S 1 A 5T o 12 Y
2024 4 1 H £ 2025 4 1 A TEE0dsh @i
JE 0 5T I A O B VIR AR TP B 1 A Sk iR 20 (40
B, % T B S 9 RERE 25O s IR AL IR, ToH
i BUK s DR ELHESE 5 TP R, Sik R HAGEdR 5 ~
8 JAAT N LU =Bk A MR B/ T R fan O 25 L A3 1R
XTREZE (19 1D o PTG A A 35 B i O 7 A7 TS

A FT 2 G HE T A 2l R AR e A0 B 23 D3 2 e (i
2023KY-028), FrA B Fihf G5[RS AT FL 45
E AR E .

1.2 MEAIRFF CELSRI (Affinity Biosciences 2y
A H I -3-BEER A BE (glyceraldehyde-3-phos-
phate dehydrogenase, GAPDH) (J ML H1 2 A
RARAFD  LWifa-T4E 5 H (acetylated a-tubul-
in, Ac-tub) (BT FHEAPIEARAG R A FD B HE
-8 (paired box protein-8, PAX-8) (Pt _ il A=W+
REBRAFD AR EY) Ki-67 Rt gAY AR
ARRAFD —$t, BRI E AL Y8 (horseradish perox-
idase, HRP) #ric (T iR —$T (Affinity Biosciences 2
FD , JEUR SR UE Ml 5E 557 (radio-immunoprecipita-
tion assay, RIPA) & [ 2 % 2 11 B4 )55 (db ot
RHRERHARATD, —MEEMKFER (bicinchoninic

acid, BCA) & R Bl e i 7 & (B8 = R AE
RAPRAFD , k4 RNA FEHURT (FEBR K RBHE A
A, FED ; BEA Btk )V (polymerase chain reaction,
PCR) 514 & A4 (280 B A A PR A #]]; Prime-
Scrip™ S 3 R £ . TB Green®SZ I 9% 5& £ PCR
TV (Takara Bio Inc. A ], HA) , AceQ SEH 2
& PCR SYBR Green FURIK (IR ICE YR
R R A 5], PlateMax™ Ultra Clear £ 5 (5
AT, EE), KKK Eagle $ 553/ 8 IR EY
F-12 (DMEM/F-12) K533 (HyClone, Cytiva A 7,
D, 54 155 (fetal bovine serum, FBS) (Biolnd 2
&), L% s MCDBI131 J:fili55 97 3k . M199 FEfifi 5
A (RRRAEMBIE R AR A D, Opti-
MEM® MIE R FR 3k 7758 (T MZ FER AR A
], PrimeScript™ 25 —4% cDNA & iR 57 £ (Takara
Bio A7), HA) ; [k —./#% (Ted Pella, Inc. A 7], 3£ [ED .
1.3 LUK CELSRI [FRIAKF 41
GURAAE 10% F S [ 52 24 hs PG IR K2 &
Jit K, AT B 2 b, ZEERR IR IR LS 0 3%
H,0, FiRMEE 10 ~ 15 min, KLY BB
R, R RN E TR, FFLE 1 ~ 4 min, 1IEH 1L
FMEHEARESRT Y, ER TS 15 min; #0
CELSRI —#i T4 I, WHER; 0 HRP dxid
IR P, AR RY )G, & FFIRIE I K F
J&, TORBE FALER a1, RE T EIE

1.4 A FEE (Western blot) K1l CELSR1 ik
K HLO.1 g 4148, i\ 1 ml RIPA 4R, VK 2]
g & OI R, A E R LR 25 ng, £k
BV, =R EA 1 he fF CELSR1(T 2 1 0000 A
GAPDH(I : 2000)—¥t, iR F 7%, —Hr(h=Edt
P, R EL 12 3 000 L EHRBUiR, Bkttt
B 1210 000) FiF 454 1.0 h, BREIHEE 5 min, 4
HRICSR . BRI 5 AMIRSTRRAS, BF5K R B LRI 4%
BN S0 kol RS LA 3 AEAL. D
GAPDH NN 2, iH45 CELSRI 457 K AR A X EL AR -
1.5 RO E AR Ac-tub, PAX-8.Ki-67 Fik
K A L3 RS R R, M ALY R T
3% H.O, Vil , SIS IT & o iR 6 kiR 22 i il
(phosphate-buffered saline with tween, PBST) 7E#Z& K
FARGIRE, IR G IR L2 A (100 pl) , Z 35
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TNEFEME 15 min. B EB U WM —H(Ac-tub,
PAX-8.Ki-67),4 ‘CiF &L 7%, PBST R Uk 3 X, il
HRP ARid PR P, =REOLME . KA
Alexa Fluor 488.594 F1 647 Fric B EEIZ AT &
55500k, B E T PBST Sk (pH 7.4) HifE
it 6 B8 RG34, B UK 5 min, TERRIREE 9 6R. 4L
W) 7 SR TS, T B NI DAPT G4 5 , i
1T B Yee . 35 BT PBST (pH7.4) Fh 75 i (4%
PRUEVE s Prod e KA ], @ang T,
1424 ho TZIBEZOCHEMOCT AT TR, X
UG, FEREARBENLIZEL 5 ANLEF o 4l Image )
G AL F A AT 2 B AR b, TFE Ac-tubs
PAX-8.Ki-67 15 Y6585 .

1.6 FHESREEMINE F R ARgit A
HUS AMFRA, AR ATE A0 3 7k I8, ROk IR
FriEHL S pm x 5 pum SKRIFEUAF B K H N E
T 2.5% R B [E E 2 ~ 4 h, BRI PR RORE 3 1K,
4 CH 1%RIR[E & 2 h, X KEESE 3 IR, BB L1
7K o B JE AR AR U BN R S - (L 2 D
TRA T S AR R S T IR 5T % 10 min, G Tt AT
54 (Quorum Technologies 2 7], F& [ED 8, 251k
X (Leica, BED FEE 5, i E THAERER G L, %
FEHEAFEN A, FI HITACHI Regulus 8100 4414
BE(H AR AR, HAO .

1.7 CELSRI F#i/ RNA 4i}f15 CELSR1 it % ik
RNA Ziffuei Hxt WM e - g e is 4
I35 S FR I P RS 9%, 1% I8 4% 10° S FE R T 6 FL
B AR AL P i RIA S Hk, TR
A EE 1 AAB o B RS R, A4 J TP 1 B A
T IR NSRRI KL, 7E IR FE 0N BT 7 1 kL
SReFAE, S TEEE 20 min. H0F IR L4005 51
FNESFRIL A, N BURLRR A4, 6, 20 BiIAe
CELSRI FH4H 41 A1 CELSR1 i %k H 400, 24 h
Ja AT AT R G A T

1.8 CURAI M B G ) CELSR] T4k
P FRIEALNM, A PTG, T4 X
R, 75 N IS R R A, =R
PBST %5 N 3% BSA, =ik 5 1 . 77, /1 PBST
FRAT I — 0, “FIT 4 CHISENE IR, I
BT PBST(pH7.4) e RIRG ek . VIR M+
AP —PUBEEIEE 1 h, TCH R TN R £h 2% o

% (PBS) (pH7.4) Pk, € v 4 FE+ J5 i I DAPI &
L 10 min. PCR J Western blot £l CELSR1 i)
mRNA K HRIEKTF. HEY)5 48 h, f Trizol i%
FEHL 4 a0 IR, SEE0 A, FHEd, k4D
S5 RNA, | F PrimeScript™ H %M DNA (complemen-
tary DNA, cDNAD 55— 85 & il 71 &4 cDNA #E4T
5% . H TB Green Fast gPCR Mix 7££5 Il mRNA
KILKF. GAPDH 1ENIRHES IR . RKIAKFKH
20T ik 8. 5l W) N: CELSRI: 5°-GGCGTT-
GTGAAACGAACC-3" (EFM5I#), 5’ -AGAGAT-
TCGAATGC-3" (M 59 ; GAPDH: 5’ -GGAGAG-
ATCCCTCCAAAT-3’ (IE [ 5] ¥, 5’-GGCTGT-
TGTCATCTCGATCGAG-3" Ux a5 .. #IEH2
#1:94 C 5min; 94 °C 155,60 C 1 min, 75 40 XK.
1.9 WEMYE (methyl thiazolyl-diphenyl-tetrazolium
bromide, MTT) SZ5: 44l CELSR1 X4 944 1 5z 41
MBS FERE DRI ¥ 4 LA % 5 0E B AN R S
(1 000 ~ 3 000 /L) 73 AlEH A 96 FLAR 1, FALEL
5o LA N T0UL MTT 37581 100 uL HrfefRs 97
FHAE FFREL. 37 CF 1h/)5, BT 37 C.5% CO,
FFFaHIE 4h. FEFEEL REFL0IIIA 100uL DMSO,
TERERHRE Y 10 min 7873 RA, T 570 nm P KBS
FL. OD(optical density, OD){H., LAVEAL 4o G 5E RE

1.10  4itJ5iE KA SPSS 21.0 giit #3174k
0T, FF 6 IR A (T = TR DA B il 23R
7N, U EC IR A ¢ A, 22 4L IA) EL i O 22
I3 M7, % E LK A Tukey HSD . P < 0.05 FoR
ZRA GRS

2 %R

2.1 WA RIGOLILEL  PIALARRS AR B B
A EFBRG T ERE LY P > 0.05, L& 1.
22 PHAHUNEHL T CELSRI F£iktb# CEL-
SR1 FHMAG S @ L T4 B MM 5T, P EoneE A
S NFRIE. GXTHRAAHLG, TR0 4H PHE o 2 2
A, WA T

F1 AEBEFER FREER ZALE

251 n FERCY)  MREEH kg/mD  FJEHJED
SEIRH 40 29.543.6 21.07+2.02 6.15+0.44
XHEA 19 31.2+3.5 20.56+2.23 5.91+0.43
td 1.693 0.880 1.932
Pia > 0.05 > 0.05 > 0.05
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A ~ C NSZIG A G YR ST IR EED U A Se G R 212, D ~ F O B AL CIEH ISR D fron s ae gl 2148, ki fafs 58 CELSRI FH
PEFIE, FRE A T4 BN % (0 94 kZ . A D JBOKR$ix40, BLE HUKE%0x100, CF K A% $x400. CELSR1 A45% % H EGF

LAG -LIREERE G B 24K 1, GAPDH Ay H i % -3-w 5 I A i
1

23 PAHmINE AR 2 CELSR1 R H R
BRI E R SR 2 IR o CELSR1 & HRIAIK
A 2 T R (P < 0.05), WL 2.
2.4 PN HZR Ac-tub, PAX-8. Ki-67 Fik/K
LR S2I 4 Ki-67 5 PAX-8 ik /K F T 0
H P <0.05), it Ac-tub Fik/KFZE R TGt
HE (P> 0.05, WK 3.
2.5 MK INE A BB A BKE BARE
IR O AT B R, MONE WA B K
B HAEZERBTLGFE LGP > 0.05), LK 2.
Xt FRZH A7 B4 ML EL 151 54.105%, 43340 it 451 Ay
45.899%; TSI 4H 41 B 41 LA 51.955%, 7 A2 L
EEA5 2 48.045%, R ZH 40 Al b ) 22 e e S vt = L (P
> 0.05) . SEIGZH Zr A2 B AR R A0 REZH 3 K, K/
AN, R M ASE, W = 1.
2.6 #%%1 CELSRI mRNA EHFKIEHHE CEL-
SR1 T4 CELSRI mRNARIE S BT HA 3 A
(¥J P < 0.05 ,CELSRI it ik 2H fs 56201 CEL-
SR1 mRNA FikFa¥mE T XA 35 P < 0.05),
CELSRI1 i Rk 2 55256 41 /) CELSR1 mRNA ik
ZR LG FE X (P> 0.05 (F4A) .4 41 CELSRI1
RAFRIAE NS5 mRNA FIA R —2, WK 4B ~ C,
2.7 HHYNAIEAERE TEbE:  CELSRI THiZH40 A

P44 P A ZH 23 CELSRI1 AR [ 3R (s 4 G, x40, x100, x400)

SRl

A CELSRI | o o s st Sum— S—

329 kDa
36 kDa

GAPDH | e e s - = e

\

0.8 +

0.6 -

0.4

|
i

CELSR1/GAPDH (&

:

0.2

X BB (n=5)
7 A M Western blot 2571 s B MK FE A & &M AIREL, 5
H LA, aP < 0.05. CELSRI A#5%6 5 1 EGF LAG LIRS
G U524 1, GAPDH JyH- i -3- 1 1 i S g

SEIGAH (n=5)

2 PSR H L CELSRI 8 A FRIE K L4

F2 AERINEFEARKE FEKE BRZLHR

ER n AEAMHRHEEGD FEEE@m FEEHEZOm)
SIS 266.1£36.9 5.1+0.7 240.0+22.9
XA S 258.9+21.6 5.3+0.6 234.7+25.9
td 0.653 1.851 1.909
P1H > 0.05 > 0.05 > 0.05

TR BAC T H A 3 4 (B P < 0.05), CELSRI
Tk 3R 35 ZH R S 06 21 (1) T B A B R 0 L v o R
(# P < 0.05), CELSRI it ik 4 5 5256 20 41 o 134
P ZERTGITFE P > 0.05), LE 5.
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IR (n=5)  SEH4H (n=5) XL (n=5)  SEBA (n=5) B (n=5) SZIA (n=5)
T A N B 1 (Ac-tub) BEEHREE N & B AT, B LT HE S 19 -8 (PAX-8) % i 5 2 5 40T, C N Ki-67 PR PEAN i e 2 &
3HT. SXTEEAEAELL, aP < 0.05
3 PRI E H S Ac-tub PAX-8.Ki-67 Fik /KT ELiL

A a a
€ osr E—
4 a a a a a
I —— 1 1 a
1 -8 2 0.6
R, L T 34 1 2 ® T
r pra— r 1
= CELSRI | et g S 329 kDa %
<2 L . , a 047
é GAPDH | e v s v | 3\ [y 1 I
e L i - I i
~ a
53 y—— 8
So ||
XA sE8 41 CELSRI CELSRI WTREZH SESE 41 CELSR1 CELSRI
FHhAL ekl T ik

1E: AN 4 4 CELSRI mRNA A% % ik & ; By Western blotting 1 il] CELSR1 25 [ FrLik 2671 [, 1 R IE4H, 2 A% S8 41, 3 /4% CELSR1
TP, 4 fR3E CELSRI iRk 4 ; C ¥ Western blot &I % 20418+ CELSR1 [R5 /KT, aP < 0.05. CELSR1 N %% 1 EGF LAG t
W G BY244 1, GAPDH JyH-jih 1 -3- W 2 i S5

4 4 WO Rt CELSRI mRNA K iR FI2EI5 K P

32 7 H AT Re I U s B A B 1R B s B

a X — 2 R SO E | S S s gt s g

XK, MOAF ] B . B LA TP B E VIR I In e 5

150 1 1 WAL A LR ORI 1 IR S B, TP 44T E4525)
_—.—_'—| = AR AT WS ATR 25 52 B s ORIy
100 DRI A i B S S FiE R PSR AR R
AW TR e AR IESE 7 N Op /e 41 21
i H CELSRI [HME(E 5 FEE L T4 B4, 5 CEL-
SRI1 ENLF4F B 25 R AR ™ A 7T West-
0 ern blot £l & ¥, CELSR1 7£ TP {4 N i b %

AIAL S5 AL CELSRI CELSRI i LA, S0 IR AT G2 (P < 0.05).

VE: 4 ALANIEE 5 48 b JF 4155 77 (0D 570 nm {i) , aP < 0.05 BRI, LI N E A B R A E AT
5 A HLRONE T BB A e Ty LU EBHEAEX A ZE R TG B SRR

3 wig R—F, T R A A SRR A | Bkl
TP S B A 10 B S WA 4, BT A Y 22 0] RE S RGO E RIE L R ARG I TN S .

71(%)

2t
Ae

50

0 M A A

b R LU B A R, g ROIUAIRSEIRERDL, CELSRI XN
KR RIFAE [ TRRagA U0 34 EP EREE A P 3E b Rz g i B B R R EERH, 5 CELSRI 7E
TCH S 4 R IR 3 G M I A T, 22 R O A A G Ji IR H At 24 A B A P AR A — B aX g
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JNFE TP #5 rh I 23 () CELSR1 1= 3%, vl fgil it
UK & R 4 ik B 3, TR T R R R
TUIREERRAS o MWK i FE S 45 AT R ) 42 b 52 i O
B IEE FEIE .

AR I G R Y B SIS R I, SIS
YR b R A0 A 1 Ki-67 Rk /KT B2 v T iR
(P <<0.05) , F S5 JEC il £ 20 Mo 3 B 75 Ve 36 54 s[RI
SUG2H PAX-8 FRIA/KPRID Bif, (HEHH B Ac-
tub He i) BoR A B4 M LU J S5 40 e M R
KA MU 1K — 07 JE BB 0T e 2 SR 2H 4 WA 4H
ity S B0 S A AR K, PAX-8 R IA TH i T 2 e gk
Iy IR D e MERE K M E B 9 1, X 544
HLEE N WL R By W A L R R KA — . 45 A
Ki-67 {55 3 5%, S0 2H A7 386 5 1 S22 R 40 i T ge A
Sl oIS Rk . U P AT B 451 76 B LA
B 2 5, H R S0 4 I AE 8 15 v] R T
CLF WAl 7 A B £F B hRE, 3EmTHRAG IE
W (D IR R I g B ) BB R 47 B A 2
], PR AR SHIE T 5 (2) 3020 Jh 40 il i p4e 2% 4y
AT DN IR B B T AR A i AR 2R v, Y
IR RGIZHH ) o X Sl B N AR SRBIE AU AR B T U7 1),
i) e DU B2 2T AR I 0 R A O A VIR AR R PR RS T
A2 SIS IGSIE CELSRI 7E I R i I VE F

2 L PR, CELSRI1 7E TP AH4ihRiA Fifd, H
H RGBT 550 b 5 40 i i 38 58 75 M % DA
Koo MRANZEGHE—IBK B, CELSRI EA{Edk4Hion
B LA RIETE I RE ST A A TS SR, HE CEL-
SR1 7] BEIE L IK B b 57 240 1 S 36 5 5 G 4k, 2
ARE G s A EE, AT 2 5 R G i 18 B AS 17) R
Ao BRI, AR AU AR GPEIR %, KRB CELSRI
L5 G0 A W AR ¥ B OB ELEA T (1) R, AR S
o g A B IR I IR S, M7 e 8K
N IHLHIF 7T 56 30E -

FIZEAZE A (R 7 ] A

YRR R 2. SO 5e, SRAEKR , AR, 425 0. 92
BFFC. WIS  GELE AT W2 ST RS, SRR SR
DB ST A3, SREIFSE 820, AT SR PRI ST 1 BRI : B
BRI S, SRR Sl o SC B AR P 2 S P o B 3 5
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