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Activation of TGF-1/Smad7 Signaling in Kazakh’s ESCC through Epithelial-Mesenchymal
Transition
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University, Clinical Medical Research Institute, Urumgqi, Xinjiang 830054, China)

Abstract: [Objective] To investigate the effects and mechanism of TGF-B1/Smad7 signaling pathway in Kazakh’s esophageal
squamous cell carcinoma (ESCC) through epithelial-mesenchymal transition (EMT). [Methods] Expression of TGF-B1 and Smad7
protein in carcinoma tissues and adjacent normal tissues of 50 Kazakh’s ESCC patients was detected by immunohistochemistry (THC).
Based on RNA interference technology, Ec9706 cell was transfected with TGF-B1 siRNA, using Lipofectamine™2000. The mRNA
expression level of TGF-B1 and Smad7 were detected by qRT-PCR. Expression of TGF-B1, Smad7 and EMT-associated proteins were
measured by Western blot after transfection. Then MTT, Wound-healing assay and flow cytometry were performed to detect cell’s
proliferation, migration, apoptosis and cell cycle after transfection. [Results] The positive rate of TGF-B1 expression in carcinoma

tissues of patients with ESCC was significantly higher than non-cancerous adjacent tissue (P < 0.05), while the positive expression
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rates of Smad7 in ESCC tissues was significantly lower than the non-cancerous adjacent tissues (P < 0.05). After transfected with

TGF-B1 siRNA, expression of TGF-B1 and Vimentin were significantly decreased, meanwhile, expression of Smad7 and E-cadherin

were increased. Furthermore, transfected with TGF-B1 siRNA inhibited cell proliferation, migration and promoted cell apoptosis.

[Conclusion] TGF-B1/Smad7 signaling activated in Kazakh’s ESCC. TGF-B1 could promote EMT through inhibition of Smad7,

consequently promote cell proliferation and migration, influence cell cycle at GO/G1 phase and inhibit the apoptosis of ESCC.
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BOER WA FZ A AE (R 1),

E1 #EAdENeEsiERESEHAH TGF-1,
Smad7 B IE (HKEE x 400)
Fig.1 Detection of TGF-31 and Smad7 expression in
Kazakh’s ESCC by IHC (magnification x 400)

All the samples of ESCC and non—cancerous adjacent tissue were
confirmed by HE stain (A, ESCC tissue; B, non-cancerous adjacent
tissue). Intensity of cytoplasmic staining was considered to present a
positive stain for TGF-B1 (C, ESCC tissue; D, non-—cancerous

adjacent tissue) and Smad7 (E, ESCC tissue; F, non—cancerous

adjacent tissue) , respectively.
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Ec9706 4ifE TGF-B1 5 Smad7 mRNA %%

5t TGF-B1 siRNA J&5 48 h WA 41 i I $2 B
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Smad7 mRNA Fikf, 4R IR L84 TCF-B1
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WK K4 TCF-B1 8 132155 (0.43 + 0.05)
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®1 TGF-B1 5 Smad7 EHEMFRERREGHETHRERSIRKFEFENLE (%)
Table 1 The correlation between TGF-B1, Smad7 expression and clinicopathologic features in Kazakh’s ESCC (% )

Clinicopathologic

TGF-B1

Smad7

N P P
features Negative Positive Negative Positive
ESCC 50 9(18) 41(82) 49(98.0) 1(2.0)
Non-cancerous tissue 50 30(60) 20(40) 0.000 24(48.0) 26(52.0)  0.000
Lymphatic Yes 17 2(11.8) 15(88.2) 17(100) 0(0)
metastasis No 33 7(21.2) 26(78.8)  0.699 32(97.0) 13.0)  1.000
Mucous 3 1(33.3) 2(66.7) 3(100) 0(0)
Depth of
. . Muscular 24 6(25.0) 18(75.0) 0.114 24.(100) 0(0) 0.317
mvasion
Serosa 23 2(8.7) 21(91.3) 22(95.7) 1(4.3)
High 27 3(11.1) 24(88.9) 26(96.3) 1(3.7)
Differentiated
. Moderately 18 5(27.8) 13(72.2) 0.285 18(100) 0(0) 0.402
earee Poor 5 1(20.0) 4(80.0) 5(100) 0(0)
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2 TGF-P1 siRNA LA Ec9706 ZBA8 (MK E41x100)
Fig.2 Transfection of TGF-B1 siRNA into ESCC cell line Ec9706 (Magniflcationx100)
Observation of Ec9706 cells transfected with TGF—B1 siRNA by Fluorescence microscopy (A) and Inverted microscope (B). siRNA for TGF-1

was successfully transfected into Ec9706 cells.
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& 3 qRT-PCR #&ill TGF-B1 siRNA #: Ec9706 /7 TGF-B1 & Smad7 mRNA 31 REE
Fig.3 Detection of TGF-1 and Smad7 mRNA expression by qRT-PCR
A: TGF-B1 relative expression level; B: Smad7 relative expression level 1)P < 0.05) Expression of TGF-B1 mRNA in Ec9706 cell was

significantly down-regulated by TGF -1 siRNA when compared with negative control group and normal control group. However, Smad7 was up—

regulated when compared with negative control group and normal control group.
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Fig.4 Detection of TGF-1, Smad7 and EMT-
associated protein expression after transfected with TGF-
B1 siRNA by Western blot
Expression of TGF-B1 protein in Ec9706 cell was significantly

down —regulated by TGF -1 siRNA when compared with negative
control group and normal control group. However, E-cadherin and
Smad7 were up-regulated, and Vimentin was down-regulated after

transfected with TGF—1 siRNA.

R2 IS TGF-B1 siRNA 3 Ec9706 [5& H 40 A0
FEERENE (%)
Table 2 Statistical analysis of cell cycle after transfected
with TGF-B1 siRNA in Ec9706( % )

Cell cycle
G0/Gl S G2/M
73.6 £ 0.6 205+1.2 57+1.8
Negative control group 55.7 + 1.0Y 30.5+2.0 14.0+1.1
Normal control group  56.6 + 0.6"” 27.8 +1.7 12.5+2.5

Group

Experimental group

1)There is a statistic significance between experimental and

control group, P < 0.05

ZH AR RIR 98 TC B AR A, SIS [ xR
HEREAXNBALEERAGITEE L (P<
0.05, & 6), 1 FAYEXT R4l 525 (X B AR EL , 22
RG2S E L (P>0.05), BT TCF-p1 %
k)G, Ec9706 it ) T, I HiE®
T ] ) A R A, AT A% R ELA I []
A
2.7 w4 B R 4G i B S TGF -1
Ec9706 £ i - Ay 220

3L Annexin V 1 PI 3t 2800 U4 A ALK

SiRNA X

1.8r —=#— Experimental group
161 —8— Negative control group
—d— Normal control group

Absorbance(490 nm)

0 24 48 72 96
t/h
B 5 MTT #ill TGF-P1 siRNA %53 Ec9706 [ ¢0faid
SHEENEN
Fig.5 Detection of cell proliferation after transfected with
TGF-1 siRNA in Ec9706 by MTT
The proliferation rate of Ec9706 cells after knockdown of TGF-1
was examined by MTT. Transfection of TGEF -B1 siRNA obviously

suppressed the proliferation compared with negative control group and

normal control group.
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X HEZ (55.7 + 1.0) %125 FIXTREZL (56.6 + 0.6) %
Wi EW 2 ERAYIT¥E L (P<0.05,4 8,
% 2), VLW T 4 TGF-B1 REAS i & 45 15968 Ec9706
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3 4 ik
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i B o BB I LAF 2T ST R : EMT AH G EL
RIFTET AN RGERGEEMRE b, JF BALHE 1 i



84 IR A (A B4R 5 36 £

Experimental group Negative control group Normal control group

24 h

48 h

O Experimental group
B Negative control gronp
B Narmal eontral grop ;

Breadth of the wound / ¢m

TR RIS EMT S22 40 A= W I it 4 AR i
FErP AR R, WAFAE T 2 P& PRI I K
PAK e ik it A, AL Bz 4RO B PR A 3 2k
ST BRe Ve R AR AT T 2RE 5 R 4 Y
JENAR R A AN e A2 A DI R >, TGF-

B 6 MAXIIREIEH N TGF-B1 siRNA B Ec9706 J5 4R AT
BREOATK

Fig.6 Detection of cell migration after transfected with TGF-31

siRNA in Ec9706 by Wound-healing assay

A: Wound-healing assay in Ec9706 after transfected with TGF-B1 siRNA

(Magniflcationx100); B: Comparison of the rate of healing in each group at

different time points. Knockdown of TGF-B1 influences migration capacity of

Ec9706 cells. TGF-B1 siRNA suppressed the migration of Ec9706 cells signi?
cantly in the Wound—healing Assay. 1)P < 0.05

BI J oA TANMI A, fEHa 1L 2 AiE F 5 3 40
J3EEE | AR AL LA A i) G 5 M A0 55 7 T K
HE AR, AR, TCR-B1 i — &
G ST 5T EMT B9 E ) fEdkiig n iz
RINFAL ) TCF-B {5514 3l % 2 24045 Smad
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- Fig.7 Analyzing of cell apoptosis after transfected with TGF-31
20 prEE siRNA in Ec9706 by flow cytometry
'@ 15 : o A flow cytometry analysis;B: Quantification of results (1)P < 0.05).
E ] Ec9706 cells were incubated for 48 h following transfection and labeled with
<10t § fluorescein isothiocyanate —labeled Annexin V and PI, and analyzed by Flow
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Cells were harvested 48 h after treatment, fixed, stained with PI and analyzed for DNA staining profiles by Flow cytometry. After transfection of

TGF-B1 siRNA, cells arrest at GO/G1 phase.
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