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WE: BH WK T-B(TGEF-B) 38 ¥ A0S 5 BHWT A B 8 HGC-27 40 i3 8 228 M slug 85 A B A 3G R
(E-cadherin, E-cad) A A, FiE T 20214F | A 2 2022 4F 1 A i FHAMNFE M8 B305 75 TGF-B 1 FIBHIKT] SB431542 55 3%
B 20N, J5 AR X A M 25 25 AN [R) Dy L o 2 O R < ASUfof A5 2 R0 0 5 s Vs AV 4 - TGF-B1(25 /L) 5 BELIRT R 4
SB431542(2 mg/L) ; B3N 7+ e B BHIT I 20 : TCF-B1(25 wg/L) +SB431542(2 mg/L) ; il 7]+ v FEBH T 71 40 : TGF-B1(25 wg/
L)+SB431542(4 mg/L) o FF0H FH A0 FEGA T & (CCK-8) I A 45 2E B8 s 200 F 384 98 1% 1, 096 P Transwell 12 28 52 96 K600 25 41 B
TR AN ZERE 1, (58 FH K G e W R0 o (ELISA) R I B A slug 5 E-cad PIFP R IR FATE 0L, R HA S RANE
HapEENE (R 25 )1 K slug B 1 \E-cad B 3R IAACOF LA 22 T Ge it 38 SL(P<0.05) o 83l 77 21 5 i 200 B 145 5 % 7 (24
0.70+0.13) FZZEfE F7 [ A0 25t /1N 28 S (4 A0 B (227.45+5.46) 4~ | slug B 112635 7K [ (149.45+24.46 ) ng/L 1 75 T-25 114 HA
2024 h:0.52+0.10, (117.81+3.11)/~.,(101.25+20.11)ng/L ] (P<0.05) , Ifii E-cad £ 132 15 /K - (23.54+9.42 ) ng/L 4225 1 X IR 4]
(41.56+25.26 )ng/L it FFFEAR(P<0.05) . 518 TGF-B il B AT i 385 slug 85 (R IBIFMHI E-cad KI5, BWOG b8 78 BT 4% 1k
(EMT) , 42 = 15 J6 200 B 1) 4 o 115 BB R 2288 T, DA T 532 0 75 s 110 2
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Effects of TGF-3 pathway on proliferation, invasion and expression of slug
and E-cad proteins in gastric cancer HGC-27 cells
ZHANG Zihang',CHENG Yuanhua'?,LI Xiaomei'
Author Affiliations:' Pathology Teaching and Research Section, Clinical Medical College, Guizhou Medical University,
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Medical University, Guiyang, Guizhou 550004, China

Abstract: Objective To explore the influence of transforming growth factor-B (TGF-B) pathway activation and disruption on the
proliferation and invasion of human gastric cancer HGC-27 cells and the expressions of slug and E-cadherin (E-cad).Methods From
January 2021 to January 2022, gastric cancer cells cultured with exogenous pathway activator (TGF-B1) and blocker (SB431542) were
assigned into 5 groups according to the different drug administration for the cells: blank control group: using only the same amount of
conventional medium, agonist group: TGF-B1 (25 pg/L), blocker group: SB431542 (2 mg/L.), agonist + low-concentration blocker group:
TGF-B1 (25 pg/L) +SB431542 (2 mg/L), and agonist + high-concentration blocker group: TGF-B1 (25 pg/L) +SB431542 (4 mg/L). The
Cell Counting Kit-8 (CCK-8) was used to detect the proliferation activity of gastric cancer cells in each group, Transwell was used to de-
tect the invasion ability of gastric cancer cells in each group, and the expressions of slug and E-cad in gastric cancer cells was detected
by ELISA.Results There were significant differences in the proliferation activity, invasion ability and the expression levels of slug
protein and E-cad protein among the five groups (P<0.05). Proliferative activity of gastric cancer cells (24 h: 0.70+0.13), invasion abili-
ty [the number of cells passing through the capsule membrane (227.45+5.46)], and expression level of slug protein [(149.45+24.46) ng/
L] in agonist group were higher than those of the blank control group [24 h: 0.52+0.10, 117.81+3.11, (101.25+20.11) ng/L] (P<0.05),
but the expression level of E-cad protein was significantly lower in agonist group than in control group [(23.54+9.42) ng/L vs. (41.56+
25.26) ng/L; P<0.05].Conclusion TGF-B pathway can enhance the proliferation and invasion ability of gastric cancer cells in vitro
and in vivo by enhancing the expression of slug protein and inhibiting the expression of E-cad, activating epithelial-mesenchymal tran-

sition (EMT), thus affecting the progression of gastric cancer.
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B Rl T HRBRE " REMEE RN
ANFET-R EZ R A B R R BT A
EREAEFE T b HES (B U] & LA
KIEA M. B9k B AL A K R -8 (transform-
ing growth factor-B, TGF-B) 5 i iS5 T B MW
R RS, B N TGF-B1 (TGF-B 1 s 7))
B iR 23R T RE S A TS 22 M 5617 . 45 T AN
P TGF-B1 B, i Jad 20 i iy 2B K B AR 28 RE ) A
FERE SN . TGF-B1 18 a1 2 33 18] 5 o 1
YA T o 1 i A MR 2868 U1, SB431542 1]
B0 2R A2 AR I (activin receptor-like kinase,
ALKs) % 77, /& ALK Z % 1 ALK-5 (TGF-BI B 52 {4 )
(G A 5], SB431542 i il PN 15 5 25 FH Smad2 11
Smad3 SRR , #E— DAL RR L FE , TGF-
B {5 53l % R I W L BT . TGF-B 1553 % B Bl IE 52
Z 5k Iz - 18] 78 i 7 4k (endothelial-mesenchy-
mal transition, EMT) i ¥4 35" . TGF-B 15 5 %% T
%38 2 Smads Y A% T, (805515 LU 20 L A1
o N E) 40 LN BB, & TCF-B A5 5 18 JR A% S 1Y e
AHRB G LR , EMT 5 555 5 [ F Slug 78 5 43 L
i rPAIRER IR ZEAR 0 B b s 28, T b R 5 A
# (E-cadherin, E-cad) i) 22 35 W] 5 22 A0 B2, AS kA
BN RR EE slug & P RGBT B BUE L, i S
E-cad F A2 B N e o ARBESE T 2021 45 1 H &
202241 A, BER TCF-B 553 i %t B 9 HGC-
27 4 M FE AR 22 HE J1 | slug Fl E-cad 35 [ 2635 105
M, DA E — 25 1) B 5 98 1) & B, 7 5 S g
A
1 #R5F*®
1.1 ##

111 @fe 7 ZmiasiAn %X A B HGC-27
YA R0 A AL R AR 28 B 5 A0 R SR A 57
4 H KATAWA

1.1.2 %3 £ %X A TGF-p1 1 A 3 H Enzo,
TGF- B i % FH 7 771 SB-431542 W || MedChemEx-
press, — H K (DMSO) 14 [ Solarbio Technology
Oy ] A AR & (CCK-8) I [ K& S
BHEE A ] il I0¢ G 92 W BRI 52 (ELISA) 37 &5 0 A
TR B A MR N T, RIPA 20 S W 2R 3K
FRHEA A

1.2 XWHZE

121 ek [ E 88%RPMI 1640+11% Jif 4
M3 (FBS) +1% R B 531 76 6 240 i 35 57 5 (KA -

Stomach neoplasms; Transforming growth factor beta(TGF-B);  Snail family transcription factors; Cadherins;  Sig-

TAWA B BRA ) 7837 °C 5% - E AR H L 15 55
FETh R

122 4RO E o ARIEXT AL 25 AR R
G34R (1) 25 IR BRA - AXfT A5 J s 9 45 (2)
) F 4 . TGF-B1 (25 pg/L) 5 (3) BH W7 7 41 -
SB431542(2 mg/L) ; (4) sl ) + {1 v J22 BHL I 751 21
TGF-B1(25 pwg/L)+SB431542(2 mg/L) ; (5) i 5h 7+
7o e B BH BT R 41 . TGF-B1(25 pg/L) +SB431542 (4
mg/L) .

1.2.3 CCK-8 44k sl 2m o3 75 7 &M B B
Y R HGC-27 J& , Seor A h Al dli & S MR L.
et I CCK-8 127 6 A 00 248 JL 1 5 7% 4 , 7 96 FLAR
BeE 100 L 4 AR . FF35 TR A 37 °C,5% —
EAIRIE FRA TG 24 ho WAL 0, B LN
AL 10 pL, 435 F 0.6, 12,24 .48 Fl1 72 h B} 17
CCK-8 A o I+ 450 nm Ak B G

1.2.4 Transwell 12 & S 34 m el £ h
LT IR B L BT RE : PBS=1:8 1 LA, A
B HGC-27 4 ig L 5x10°4~/4L 10 % FE 2 Fh T 96 £L
Feir b B T M SR AR B IR 24 WS L HE RSy
I A2, #E Transwell /NZE () 2 51 FAR &Y
STUR KIS E A A B B , 37 CCAR R i 30
min, /NE R EHAIA 500 pL5g &5 553, Fasdh
HIA 200 WL 4% HE 4321 Ab BR S B9 418 (TC L3 ) o
37 CH, s KA BE IR, i 1 PBS W% 2 3k, 1]
MR L DRI ANM, H I [ 52 30 min, b
INEIE YA 0.1% 45 fb 53 8 30~60 min,
PBSUE3 i . FMAS SR LK. THER
TR T AT

1.2.5 ELISA X /] &40 R Bl 41 28 §e slug #= E—cad
FGF AL (HH PBS T VRS IR0 P A 4, vk
W AAE TN 300 WL RIPA 408 22 i 0, 52 52 Bl )
10 min, I Y0 HE G 75 55 Z 0K T 092048 kT
BOR, FR 22249 10 min, 24 5E BU5 12 000 g,4 °C,
B0 5 min, W EVE 1 VE W ELISA 35 & A6
D ARAEFLAS N SO WL AN [FIAREVR FE 5 43 51135 B AR
2 ALRRE AL . FRREE BRI R A R R 5
ffio MA 100 pL BEEFRIAF] , % Bk, 37 CIF & 60
min, 75 LA, VR SR, W65 7 450 nm AL
D2 A5 FL A IR O B2 o R i i 75 8 B 45 22 ol s o
i1 2 DT 3545 4 At B 6 2 11 D slug AT E-cad 85 1
1.3 SHitFEFHE R SPSS 16.0 B #1751
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Bro THEHRIL £ s 3n, 2R HECR R R
J7 25001, P<0.05 Fm 22 A G2 L.

2 #R

2.1 TGF-p i@ HGC-27 ARk sMEEFME R
B i CCK-8 X 4t ik A 738 B8 0 PEAG I 5, 465
R AE12 0N, A Z G RE LTI A 25
A (P>0.05) ;24 h Ji5 20 77 20 40 i 1 56 RE ) 5 T8
X HE 2L (P<0.05) 5 BH VT 751) 2 441 B 134 51 1% 14 7 24 h
JE A T 25 % IR 4 (P<0.05) 5 38 55 71 + 25 v Ji5 BHL Wb
)55 380 B0 3R A1 v L DRI 751) 1 2L %) 4 i 3 A 9
1624 h (N5 25 FUO0 BRAUAH HR A, 2 R B gei 22 X
(P>0.05) , 75 24 h J& P3G FE 6P B0 0 8 T R L 1
HaEAX AR, 25 L5158 X (P=
0.181). W31,

2.2 {EM Transwell @ Z LGN EIMEFANBE
HGC-27HMBZEE N &AMl 259 ik
24 h 5, TS WA T OS], Mo N E
B 1) 4 M 5t B sl R A 22 5 1k R, B TR0 4
TR RA, B ERAG I 2E L (B P<
0.05) 5 T TS 7]+ o v J32 L R 550) 2 RT3 7]+ Ik
BELVT 7 4 525 (0 BERZE AR L35, 22 S e 8t T X
(P=0.179). W32,

2.3 ELISA # U4k 5p 15 75 HGC-27 4 At f9 slug FA
E-cad EAMRIEER W FIAN slug & H £k

R2  TGF-B i G ABLW G B & HGC-27 N2 2266 1
B/ (4,7 £ 5)

415 iV-2/¢ iR RE 2
25 R R 2 5 117.81+3.11
WahRA 5 227.45+5.46"
LB 77 4 5 68.47+3.36"
T 7+ A BT 77 41 5 113.84+5.21"
TN+ v v LT 77 41 5 115.19+5.12"
FiH 479.15
Pl 0.001

H:TGF-B AFE SR AEK AT B,
D5z [ IR A, P<0.05 .,

I T 23 U0 IR 2H (P=0.001) 5 BEIT I 4H slug & 1
FRARIKPAIR T 25 FO0 BRZH A s 71 40 (P<0.000 1)
TR 2 7+ e Tk R BELRT ) 2 slug 2 1 #3k K PIK T
I (P=0.009) . 5N 4 E-cad 8 H KK T
25 N IR (P<0.000 1) 5 BH BT 77 21 E-cad 25 1R
T HABZH (P<0.000 1), W33,

R3  TCF-B il MG IE slug 28 11 235 H- 0 E-cad F35/

X *xs

40 E/E Slug E-cad

IS popie:| 5 101.25+20.11  41.56+25.26
ezl bl 5 149.45:24.46%  23.54+9.42"
LB 5712 5 43.16x10.26" 138.55:20.44"
WA R TS RLRAL 5 87.46x15.217  38.46+10.52"
AR+ E ISR 5 742210127 34.16+10.22"
Ffd 447.59 347.26
PH 0.007 0.011

1 TGF-B M A K H 1 B, slug 9 slug 2 11, E-cad i I J2 45
FHE.
D55 FIx IR HLE, P<0.05 .

3 itig

TGF-B {55 i 338 [ e AN [ o &R 3E o EMT
PR IR At R M SRR R BTG 14
W, bR A AR AR 2R AR A K
MM AR 15 RS . 7E TGF-B {5 5 i b,
Smads & 1 Z -G T TGF-B 155 20 b 3 A 21
FeLAZ I el R DT 75 5 e 400 L EMIT ) 2 2, 8
TR AN A ok T e R AR,

EMT = ZHRF 2 T R A1 EAR W) E-cad F3E %
R IE R A PR, E-cad A TR IEHR 17
S A 2 A 20 1% R R 2 4 ) 1 g B
EEE/EH . slug BES EMT & A 1 —Fh i 5 A
F, IRl B 2 B-cad () L 3if % 5 71 M 56055 R
KB, slug 5 s R T I 2 8 1 BUAETE S E-cad FiA1H
AR o

A S0l A 5T 5 /0 B N B R HGC-27 41 i

R1 TCF-B i ALk H FE HGC-27 4 F 1% M /x + s

20571 A AL 0h 6h 12h 24 h 48 h 72 h
25 [ %) R4 5 0.42+0.13 0.43£0.15 0.51£0.13 0.52+0.10 0.57+0.11 0.59+0.13
Weah A 5 0.4120.16" 0.58+0.13" 0.59+0.14" 0.70+0.13" 0.72+0.12" 0.81+0.13"
LB 70 46 5 0.41+0.13% 0.41+0.13% 0.43+0.147 0.50+0.117 0.32+0.16" 0.38+0.11"
BN+ A B LT 77 41 5 0.40+0.13" 0.43+0.127 0.52+0.19” 0.55+0.13" 0.59+0.11% 0.43+0.13%
TSN )+ i v BB 50 41 5 0.40+0.16" 0.43+0.117 0.51+0.147 0.42+0.16" 0.41+0.13% 0.38+0.16"
il 10.02 40.25 105.16 431.49 316.48 44125
PAH 0.785 0.348 0.193 0.001 0.013 0.001

T TCF-B Nk KN T B
D57 P IR E, P<0.05.,
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£, B\ T TGF-B i B A 5¢ 19 S fo KL Al , & 7e i
AR 25 W T RN BELIBT TG F-B 15 53 [, W52 '
N L AE ARSI G FE AN 22 BE 0 1 A2 AL LA K EMT 2o 72
HAH G K slug 55 E-cad B8R 1A K22 46

B FRE AR R YRR 11 1(SPINT) Y
iR E L5 %5 B 2R 1 1 (Claudin-1) B EE™, 1 Clau-
din-1 4% B J2&: I Bz 41 H slug 205 A9 B0 4% T Jig 40 3%
PRI PRt i 4 SPINT 2 P AE T slug 21
1 P87 Claudin-1 B 3K, Claudin-1 SR A ER X 5
EMT EATAH 2 BB OC A, T EMT A& g id #2 5 E-
cad Il N-cad 2R 1815 HLAT 2GR IR T
kA, SPINI 5 15 E-cad 1 N-cad 5 [ 7E 42 98 1 F2
H ASE 5 SR B R, BARAE D7 =X E i R
15, 111 slug £ 1 A FIBTE H b HoA AR

FHOCHEFE 75, 30% 1 B 9 21 213 7 Y slug
FIR R PHPE A Z S R R 29 75% (1 8
IR NIITEAE slug ZEIRBHME o X PHIIF 92 45 SR AT
TERR 22 5 W LR T B2 < TS Pl 1T
Z I S R . TER A, K2 60% 1Y
i AAE T T3, i e 2 i i v A R 24 30% 1
NAET T 387K slug fE—EFEE b Al T8
FE R B OL  slug 76 EMT 5 5 b B AN A AR
FH AR SEEOFIE T slug 8 R IBE L5 E-cad
HHMRILCHR,

AW R I A TGF-B 38 T 77 TGR-B1 i
THIZH B slug & 238 T, 1 E-cad & 1 #3A
TR MR A0 M A S 2R R 1 BT {8 TGE-
B 1 4% BB 751 SB431542 BH W38 B )5 , slug 25 %
KRR, M E-cad 25 L ZRGA7KF- F T, iygg 40 Jf 19 1
B SR ZERE IR K o RSN IR+ Ak 2 BEL b
VR0 700+ vy VA R JSEL BT 790 2 79 L e i OEL BB 5 e JE 1Y
vy, T P R SN ORI sl 3R]+ g ik BEL B )
Y slug £ R B 7K PR T 3080 50+ AR e J32 BEL 1 51
41, 1M E-cad 25 FI 57KV i T 308l 70 + (0 v J22 BEL I
7R ZHL 5 b 9o 240 iE0 ) 38 B 5 AR 22 18 WA T sl AR +
v 2 BELIBT R 2 o AT AT AL < BELIWT 5 380 TGF- i
BERENE AL slug 5 E-cad 8 FH IR TE L , Bl slug 25
F1 5 E-cad 8 I 3RIA 1 00 & A2 U722, IR A 15 51 5
R ZERE T KA BEWITEIZIE B% 1 slug 5 E-cad
FlveE (1 2 18] S A5G, H TGF-@ 3l B /K75 40
RSB S AR 22 0E ) E L

AR 5T & B TGF-B 1 HAT Refg Al i 15 9 SGC-
7901 41 g R HGBE RE J7 A=, IR R DG L w4
(tumor-associated macrophages, TAMs) /&K TGF-B1
f E TR IR FEM TAMs J& , TGF-B1 FY B T[4
2974, 00 MR A L 3 A ) R Y ALK

VEFIMLEIA IR AW 2 o slug 78 2 b9 b i i 5%
ik, IFRE L vE 40 Py A N 2 AR K L F (vascular en-
dothelial growth factor, VEGF ) Z ik , T4 slug AEAL 2]
) B e A A B AE . ARSI B, 1
TGF-B1 ¥#i% TGF-P it #% )5 , slug £ 1 K3k W35 F+
L IEHETE T E R HGC-27 40 3G B B 7, T 78 B
Wi TGF- @ 3 % J5 4 i 344 5 0 Pk B 2 T %, slug 2 1
Fk TR, AT LAHED TGF-B1 J2 38 i 4 3% TGF-B i
%, AR IR A S DA T AR 40 3 A

Matrigel 1E Transwell 12 28525 0 7524 TR N
ECM P4, 240 i 25 ik /N 38 BREASAUAS S B 1 4 A FrY
i BRE ST, [ S e T 530 MMPS %5 i ECM 1Y
B8 11 ARWFFEAH T Transwell 1528 52564600 A & 552
HGC-27 41 Bl 1) 4= 22 BE 1 st 34 30 351 41 Ay 200 e A 4
FTHASAWEEN TE®RNRIERE S . R
PR AN E-cad 2635 T R, HED 2448 TGF-B1
PO 5 L E-cad F23K 1T BEASN 2 T 2040 i 2k
TR | AR AN B % AR PR IRl B i 2 1 S 9
AL 53 U T 22 () MMPS® | 5 fiff b ECML, DT 58 1
B AR 2ERe T .

FEAF CCK-8 il A 15 98 HGC-27 24t Jfd 1) 34 5
fie S B, FRATT A BT AT 28 0 ) HGC-27 4 i 7 2 )
24 h BRI A PRI A, TS 0T BEL U 7 26 % 20
TESE TR A 48 h AN 72 h F& Bk 38 58 3% M 0 B B
B, AT BEHE /N SB431542 (1AL &5 B [H] 1111 75 22 24 h LA
b FEER R L B Y TGF-B1 Y 15 T 40 pg/L Al
T 10 pg/L 1}, i sh 70 20 HGC-27 41 g it 18 48 7% 1
ANHE e ST RAARR 33X A o A8 i ARGV B 1) TGF-
B1 AT 5 95 4 M 3 5 L #8278 TGF-B1 HIVE AR
S A 7RI BN 7 TGF-B1(50 we/L F1 10 wg/
L) +BH ¥ 7] SB431542 (2 mg/L) () A B AL B 41 v
WMELF) TGF-B1 F1 SB431542 H:[w] 41 i 40 o k4 5 , H.
A R R BE R T SB431542 (2 me/L) FRZG 40 |, 4R
TGF-B1 7E 2Lk i F ] 15 SB431542 F:[R]/E H M i
RH W7 TGF- B 38 % Jf # il A 5 i HGC-27 4 Jfl iy
HAFH .

ZEA A ST N SCHR R TE AT AT, 24 TGF-B 3 it
PO e 1A TGF-B 324K 1K Smad2 F1 Smad3 %
Bz AL , 15 12 Ak 19 Smad2 F1 Smad3 5 Smad4 2 %% 5 5
TR S RARE A IR E A A
5 slug )R s F45 6 DLk 5 H L5 R slug 25 &
E-cad 2£ [ CDH1 B))5 8l F , #0 il E-cad & 1 1) 96 15
A UE EMT () E & | 530 N-cad () %35 LT+ E-cad
B35 T %, TGF-B {5 518 1% 1 BUZZ slug Fl E-cad £
FI Y 22 36 18 0, DA TiT I8 Y7 58 98 40 i 3% 78 Fn 1= 28 fig
7,70 TGF-B1 H1 SB431542 1EAK A 5256 vh ke #5 1 4R
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