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The Study of G Protein-Coupled Bile Acid Receptor 1 in Promoting
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ABSTRACT Objective: To explore the influence of G-protein coupled bile acid receptor 1 (GPBAR1/TGRS5)on malignant
phenotypes of gastric cancer cells. Methods: The expression of TGRS in gastric tissue microarray was analyzed with
immunohistochemistry. qRT-PCR and Western blot was used to detect TGRS expression in gastric cancer cell lines. MKN-45 and AGS
gastric cancer cells were transfected with TGRS siRNA to knockdown TGRS expression. Ectopic expression of TGRS in SGC-7901 cells
was achieved by infection with recombinant lentivirus. CCK-8 assay, colony-forming assay and subcutaneous tumor model were used to
evaluate cell proliferation. Flow cytometry was exploited to observe cell cycle and apoptosis. Tanswell assay was used to test cell
migration and invasion. The protein levels of B-catenin, Snail and ZEB1 were examined by Western blot. Results: TGRS expression was
presented in both gastric cancer and adjacent tissues, and strong expression of TGRS was displayed in 41.0 % of gastric cancer tissues as
well as 9.5 % of adjacent tissues. In addition, strong expression of TGRS was found in 50 % of adjacent tissues with intestinal metaplasia
as well as 0 % of adjacent tissues without intestinal metaplasia. The expression level of TGRS in gastric cancer tissues was correlated to
tumor size. Western blot and qRT-PCR revealed that TGRS was expressed in both GES-1 and gastric cancer cell lines. Knock-down of
TGRS in AGS and MKN-45 cells resulted in decreased proliferation, increased apoptosis and suppressed migration and invasion. In the
contrary, over-expression of TGRS in SGC-7901 cells promoted proliferation, colony-forming ability, migration and invasion but
inhibited apoptosis. Furthermore, increased expression of 3-catenin, Snail and ZEB1 was exhibited in SGC-7901 cells with ectopic TGRS

expression. Conclusions: TGRS could enhance the proliferation, migration and invasion of gastric cancer cells as well as inhibit cell

*FEATH  EHR A ARIEIEE T H (81873554 )  BEPG A QI AAHEETRI - BHE A7 I AT H (2018 TD-003 )
VEZ RIS A fRIR(1993-), 2 B-LBTE A , FBEWFTT Wl - B R AL WL S B35 , HI -« 15592544713, E-mail : 451620705@qq.com
A ETVER kg, B 1A S0, #0d%, A7 - B 2 A AL S5 B , E-mail : shiyquan@fmmu.edu.cn
(Wi H 1 2021-05-28 4537 H 191:2021-06-24)



PREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol22 NO.1 JAN.2022 - 33 -

apoptosis. TGRS may take a part in metastasis of gastric cancer cells through regulation of EMT pathway.
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% 1 TGR5 /MNF#E RNA 51

Table 1 TGRS small interfering RNA sequences

53 3.5
siRNA-507 UCGUCUACUUGGCUCCCAATT UUGGGAGCCAAGUAGACGATT
siRNA-742 CCUGUACCUCGAAGUCUAUTT AUAGACUUCGAGGUACAGGTT
siRNA-1220 GUCGACCUGGACUUGAACUTT AGUUCAAGUCCAGGUCGACTT
Negative control UUCUCCGAACGUGUCACGUTT ACGUGACACGUUCGGAGAATT

T Ab F R 200 WL E A 3x10° /> i 4 MY B A0 R .
Wi i L A A A O, 224 PR IR AT D 2 B st P e U
M RN, He BRI =Rt Jaidih 2)/2 A Mg AR,
24 RIGALFCIF B T a7 e s G g
139 mpEARENEMERREAT  BOHEE K,
FH 0.25 %5 2 (B R AT A6 T O 40 R R R, H 4 i B
1000 r/min #.0» 5 min, 37 [, T4 PBS YRk 2 i, 75 %L BE
R HCE 4 York AR B E 7 . A, 1000 r/min 2.0
5 min, PBS P& 2 ik, 3 PBS il A 300 pL PI/RNase 4L {fi iz
F, Z IR 60 min, N AREANE h, HI U U4 () AE 488 nm
TR WA T A5 TR DNA S it AGH I AT A 1 s i
15 7% 0L A 240 160 5 5 V80 S FER T U 1) 200 A8 Y, 500 xg B0
5 min, 3 Vg, % PBS ¥R 2, IR IR AN N
109mL, /il A 400 wL 1xBinding Buffer & £-4fiffl, FE i1 A 5 pL
Annexin V-FITC J84] 5 2 I#EMEE 15 min, /5 0A 10 pL
PI Qe IR A1)5 VKRG S ming FH 2 AH M SR 24 it 9 =
1HOL, o Q1 ARFRIRTEA A, Q2 AR ME M T4 g, Q3 103k
R T2, Q4 FRFRIE 4
13.10 R ERIER I i Transwell % (24- FLAR) it
TTERARZESLE, RARZAETEETREAMERK. H
TCIME R RV, BRI B, ¥ 200 pL (5x
10Y) #iffLdsmeE] Ls=d, 3K 600 wL % 20 %I 1) RPMI
1640 o, DMEM #5288 s F =, 2448 h 5B L/NE,
PBS {H kA H 4 %Z R R E 20 min, SRJ5 HZS ML 0
15 min, FFZAE/ NE NAREZE /TR0 B4 5 E
e N REMLIEEL 5 A REFHA R8I 4L
1.4 GitZEFHiE

X F GraphPad Prism 8.0 &t i1 #r 5 4f, f#iH Student'
s-t MUy 22 73 HT ELAR P4 =22 [B) B R fE 22 5+« 2R JH] SPSS 19.0
X LU R TGRS ik /K FiEF 74347, Pearson o K46
48T TGRS 645 ZH U 19 3Rk 25 7 I 55 B I FR 3 I R 3 =
AR AHOCHE . Kaplan-Meier i} T34 TGRS 5 835 4= 17 19 [H]
IR, I RIEFIZ . P<0.05 Bl W EA G5 X,
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2.1 TGRS FEBRALFESHLA R FRILER

2.1.1 TGRS EEBALHRBRIE WAL O L5 R
SR TGRS 3RS o7 T~ 5 48 4 S 9 52 200 B Fr) 40 S i 40 A
JECE 1), B2igih TGRS @Rk Hh 41.0%, it 5574141
TGRS i FEHRN 9.5%, M 25 A4S 2 L (P<0.008)
(%2).

212 TGRS EFW E AL R ERIE  FRATATIHZ B TGRS
7 BRI AR L kKT e B R 8, i, 3.
I — B AL B B S L U . 25 5R K
B, A A o3 4180 TGRS = 253 (50% ) B & & T
R I E S HEL(0% ), I 22 7 A Gt 8 L (P<
0.001)(5£3).

A TGRS-Low

Gastric cancer

TP b

79’/
AR ALY R =
. ‘wﬁ ’}‘..:li‘l"d E‘k‘ ~

Adjacent

i | (BN

E 1 TGRS EEB R REFHARHIFRIEFEIR(50x/200% )

Fig.1 The expression of TGRS in GC and adjacent tissues (50x/200x)
Note: (A) low expression of TGRS in GC; (B) high expression of TGRS in
GC; (C) low expression of TGRS in adjacent;

(D) high expression of TGRS in adjacent. GC: Gastric Cancer.

* 2 TGRS EBBREFHAPHRIE
Table 2 TGRS expression levels in GC and adjacent tissues

TGRS
Tissue No. of patients P
Low(%) High(%)
Gastric cancer 105 62(59.0) 43(41.0) <<0.008
Adjacent 105 95(90.5) 10(9.5)
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% 3 TGRS FE NI EEE AR PHIRIE

Table 3 TGRS expression levels in adjacent tissues with and without IM

TGRS
Tissue No. of patients P
Low(%) High(%)
With IM 20 10(50.0) 10(50.0) <<0.001
Without IM 85 85(100) 0(0)

Note: IM, Intestinal Metaplasia.
22 TGRS RIZEBERKFRESHHIXER HARGT L S em J57, TGRS & 3RIAF AL 50.0%, 1fif TGRS
TGRS 7E BEALV R RE S MR/ NEFIEMC. Yt ERmALPRRE SR . Mo RIS TNM 73] A-
FIHLULSHE S om LU R, TGRS #5835 R 26.8%; i JCC MW Bam i e 51 0 (6 4).
% 4 TGRS RiZ 5B EBE R IKRIESHHHEXE
Table 4 The relationship between TGRS expression and GC patients' clinical pathological features

TGRS
Variables No.of patients P
Low(%) High(%)
Age(year) 0.362
<63 52 33(63.5) 19(36.5)
2 63 53 29(54.7) 24(45.3)
Gender 0.215
Male 71 39(54.9) 32(45.1)
Female 34 23(67.6) 11(32.4)
Pathological 0.305
Stage
[-1I 24 12(50.0) 12(50.0)
-1V 81 50(61.7) 31(38.3)
Tumor size 0.018
<Scm 41 30(73.2) 11(26.8)
2 Scm 64 32(50.0) 32(50.0)
T stage 0.461
T1 2 1(50.0) 1(50.0)
T2 12 8(66.7) 4(33.3)
T3 56 36(64.3) 20(35.7)
T4 35 17(48.6) 18(51.4)
N stage 0.156
NO 20 9(45.0) 11(55.0)
N1/N2/N3 85 53(62.4) 32(37.6)
M stage 0.346
MO 76 47(61.8) 29(38.2)
M1 29 15(51.7) 14(48.3)
TNM stage 0.297
[-1I 25 17(68.0) 8(32.0)
-1V 80 45(56.3) 35(43.8)
AJCC stage 0.979
1-2 27 16(59.3) 11(40.7)

34 78 46(59.0) 32(41.0)
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S, R JE LS B E T 5.
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Fig.2 GC patients' survival curve

Note: Low, low expression of TGRS in GC; High, high expression of

TGRS in GC
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3 Western blot(A)#1 RT-PCR(B)#&ill TGRS #& GES #BEMAM R AIRIE
Fig.3 The protein and RNA expression levels of TGRS was observed by Western blot and RT-PCR

2.6 TGRS I BEMAMETERZMARERS 5

261 TGRS 55 EAMAHSIHLX  WAHMEAR IR
AGS & MKN45 #iJifd il TGRS #3A5)5, GO/G1 1 G2 14m
MBI BRI 22 | S WIAN MR BB BT IR AL, (H 2%
SR GI2EE L (P>0.05)(F 7A,7B), £ SGC7901 Zijigrf
id#ik TGRS J&5,G0/G1 G2 HAZR IR vt IR 2820, S 4
Mg R B IR £ | 22 F %A S X (P>0.05)(E 7C).

262 TGRS MHI BEMEMAEMAEAT WA ER A
AGS J MKN45 4l @ik TGRS FR35 )5 40 i T2 0 i 7t
B (P<<0.05)(/& 8A,7B), fii SGC7901 i jifg 1 F ik TGRS
I HIA A T-(P<0.05)(E 8C).
2.7 TGRS {23 BBAMT B REZE

Bl Tranwell /NG B R AN R 22 ST RS, 250,
TGRS i fi /5 M Transwell /N2 %8 1 9 AGS J2 MKN-45 15 Ji
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Fig.4 TGRS knock-down and overexpression efficiency was detected by
Western blot
Note: *compared with siRNA-NC or NC, P<0.05,
** compared with sSiIRNA-NC or NC P<0.01; ns, not significant.
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