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WE.-HeY IniE AR T (serum response factor, SRF)/N4E RNA (small interference RNA ,siRNA ) 52M#4 A0 A= < K1 B1
(transforming growth factor-B1, TGF-B1) 415/ Eca-109 B &AM & 4= I JZ 0] B 1k (epithelial-mesenchymal transition, EMT)
VERALE . ik (RIMESE Eca- 109 A AN, SCU0 702 0 [T X IR siRNA 41  TGF-B 1+ %] IR siRNA 4\ TGF-B1+SRF-
SIRNA 41, SR SZIGHM AT AL HE 7 5 e REAN NI~ F Y 1 AG I E-4525 25 F (E-cadherin) B IK ; 85 (T ERE A AN E-4A5 75
FE I SRF N-45%5 5 1 (N-cadherin ) .o WL H (a-smooth muscle actin, a-SMA)TFE R T IA, &R SFATEL H siR-
NA HANEERS B 43 L (10.00+2.00) %A FL AT, TGR-B1+BI X I8 siRNA L ANMERS B 43 H oM (50.67+4.73) % , 3T RS g J130i 5 5
TGF-B1+F % IR siRNA 4 AH LU, TGF-B 1+SRF-siRN A ZH AN IIEAS 71 43 Lk (29.00+3.00) % , iE RS BE 1 T B, 2425 B ei 2%
BE X (P<0.001), 514 %R siRNA 20 E-45 %545 19 (1.0720.12) \N-$5%6 2 11 (0.28+0.25) .SRF(0.25+0.06) . -SMA (1.19%
0.37)E A FLES, TGF-B 1+FATE X IR sIRNA 2H E-5525 85 (1 (0.45+0.06) #345 F M, 1M N-4575 5 H (3.27+0.67) .SRF(2.48+0.05)
a-SMA (4.23+0.53) 8 1335 F I (3 P<0.001) ; 5 TGF-B1+BA %) B8 siRNA ZHAH L 4% , TGF-B1+SRF-siRNA 4 E-45 55 & 1
(0.82+0.05) #3k 30, N-#555 8 1 (1.31+0.13) (SRF(1.46+0.16) .a-SMA (2.60+0.28) FE 1%k F I (P <0.001). Z&it K
UTEK SRF REASAMHI TCF-B1 /- SR BB AN & 2k EMT,
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The inhibitory effects of SRF-siRNA on EMT in Eca-109 cells
HE Xi, WANG Zhigiang, LIN Tao,HU Wanning,ZHANG Mingming
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Abstract: Objective To study the inhibitory effects of serum response factor (SRF)-small interference RNA (siRNA) on epitheli-
al-mesenchymal transition (EMT) in Eca-109 cells induced by transforming growth factor-B1 (TGF-B1).Methods FEca-109 cells
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were cultured and divided into 3 group,including negative control-siRNA (NC-siRNA ), TGF-B1+NC-siRNA ,and TGF-B1+SRF-siR-
NA.Cell migration was measured by cell scratch test.The expression of E-cadherin was observed by immunocytochemistry.The ex-
pression of E-cadherin, SRF, N-cadherin, and a-smooth muscle actin (a-SMA) were measured by western blotting. Results  Com-
pared with siRNA-NC group (10.00+2.00)% , cell migration was increased in TGF-B1+siRNA-NC group (50.67+4.73)% , and the
migration ability was enhanced ; compared with TGF-B1+ siRNA-NC group, cell migration was (29.00+£3.00)% in TGF-B1+SRF-siR-
NA group, and the migration ability was decreased.Compared with the expressions of E-cadherin (1.07+0.12) , N-cadherin (0.28+
0.25),SRF (0.25+0.06) ,and a-SMA (1.19+0.37) in the negative control siRNA group,the expression of E-cadherin (0.45+0.06)
in the TGF-B1+ negative control siRNA group was down-regulated, while the expression of N-cadherin (3.27+0.67),SRF (2.48+
0.05) ,and a-SMA (4.23+0.53) were up-regulated (P <0.001).Compared with TGF-B1+ NC-siRNA group, the expression of E-cad-
herin (0.82+0.05) in the TGF-B1+ SRF-siRNA group was up-regulated ,and the expression of N-cadherin (1.31£0.13),SRF (1.46+
0.16) ,and a-SMA (2.60+0.28) were down-regulated (P<0.001).Conclusion Knock-down of SRF can inhibit the EMT induced

by TGF-B1 in Eca-109 cells.
Key words: Esophageal neoplasms/etiology;
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I Bz 18] J§i %% 4k (epithelial interstitial transforma-
tion, EMT)7EMRE 14 & A R e rbafe 31) 1 s 22 i iy
YERS, 5 I i 5 TR AR 28, SR MBS AN R
KRB, WM i 2 EE N R K
WAMITFE ) K B, EMT 19 & A= 2 48 B 8 s TR A
B, (A e e, ol B4R A L A% i 2R BE )
B, pEgEER WY, MYE 2% P F (serum response
factor, SRF) 7E R (W 5 615 5 EMT X R %Y, H
VE M s FRERE T 18 E-45 %6 25 (E-cadherin) Y
FIk, W IR BERS VA T WL AR 1 oK1 WLNLS)
% M (a-smooth muscle actin, a-SMA ) 135 15 F-{E oE
EMT (I B o A RS2 i A 52t & 30, SRF 7
BERALUT R S8 = 3R IE R BRI Bk
{ICSRF )25, WIREAS A3 S5 T AR M ] 4 e 200
MYRGHE o PICACAESE T 2019 4 1—12 A #R %%
A K B1 (transforming growth factor1, TGF-B1)
FEAASNF T Eca-109 18 B AN K 28 EMT, I LSS
FEPITUER SR X H 1) RN, i IF & 5 8 8 1Y)
BEPNR YT S A0 O S BR HCHlE
1 #MREFE
11 EEZRXF  Eca-109 80 400 & T rhBHE
A% s DMEM 85 5% 2 I A 1L 38 W 8 T 56
GIBIO 7~ #] ; TGF-B1 W & F 3¢ [ peprotech 23 7 ;
SRF \E-£5%hH H \N-$5%#E H (N-cadherin) \GAPDH
It B T 26 [ santa cruz 23 ) 5 a-SMA W B F JL[H ab-
cam /A ) 3 /NT 3L RNA (small interference RNA , siR-
NA) = S & T ) MBI A DR IR A F
12 FiE
121 @34 Eca-109 40 H & R F
BUH 10% i 4 035 1 1640 35 373, 8 F 37 €, 5%
AR E A PR SR . Rrdi RS RS L 58

Serum response factor;

Cadherins;  Actins;  Epithelial interstitial transforma-

5434 N« (1) BH X R siRNA £ - B4 %) B siRNA
FEYv 6 h, AR TC IMF 15 772 24 h; (2) TGF-B1+F1:
X B siRNA ZH - X B8 siRNA 5 4k 6 h, 5475 5
ng/mL TGF-B1 % % 24 h; (3) TGF-B1+SRF-siRNA
2H : SRF-siRNA 744 6 h Ji5 , 4t &% 5 ng/mL TGF-B1
75 3 +SRF-siRNA . #% 5 YL F 20 Bk A7, 55 25
S T A B 5 SR A 50 nmol/mL A J5 1A 5% e
BF AT 10 L siRNA [ 4 X B 5 SRF-siRNA ., siR-
NA BPHEXT 41 2 1E )7 41 : 5" -UUCUCCGAACGU-
GUCACGUTT-3" , JZ [a] J¥ 41 : 5" - ACGUGACAC-
GUUCGGA GAATT-3' ; SRF-siRNA J¥41] ; 1E [i] 41 .
5" -GCAAGGCACUGAUUCAGACTT-3" , 5z [1] ¥+ 41
5'-GUCUGAAUCAGUGCCU UGCTT-3",
122 e xR £ % F Eca-109 4 i % it 6000
ANFLFIAR T 24 FLAR , 725 200 16 0 1 2% 15y 809% i) FH
200 wWLAE SRR , 44 RRSC S 43 4055 48 h, 7351 T 0
h 148 h e AR A7 B R, SR PP 6.0 B /A4
DN s R XA AR, TR A 4 b, RO b
H-48 h A1) /0 h I FX100% .
123 Simieiee e HIHSMED A, 5
FEAE S R B A NP A AL IS, — P E-AS 6 R
H (1:200)4 Cid &, —H1 37 CHFH 20 min, DAB
& B AR R G, TR E
124 EGRPiEk SR H RIPA 24 W4 LR
F, BCA 0 28 IR B . 4 HR 20 o /UK B A,
13% N I e B8 e P DK, 56 5 E-A% 26 A 1 LSRF .
N-£5%5 % 1 .a-SMA .GAPDH —#1(1:1 000)4 °Cjzt
7, —$i(1:3 000)37 CHFFH 45 min, ECL &, R
FHIPP6.0 G 43 BT 39100 1 £ty e % BE AR, AAH
N2 (GAPDH) I FU{EAE A iZ 8 AR A e
1.3 SitZEAE KR SPSS 13.0 402454, 5k



+ 1770 -

Z # E 25 Anhui Medical and Pharmaceutical Journal 2020 Sep,24(9)

WPl +s KR, ZAHMRM ST RE R
J5 225307, 2 8 LW T 25 55 R F LSD-¢ K 95 1 J5 15
P<0.05 hERAGITE X,
2 #R
2.1 SRF ERTEiMNH TGF-B1 /t S/ Eca-109 &
BEREMMEAERBEES WK R, 220 R
7~ (F=105.462,P<0.001), J5 255 (F=1519,P=
0.293) 2K H LSD-¢ £ 55 , 5 B % i siRNA 2 (10.00+
2.00) %M Fb 4, TGF-B1+FAMEXT B siRNA 29T A
o3 R (50.67+4.73)% , 22 5+ A Gt B L (P<
0.001) ; 5 TGF-B1+FPEXT i siRNA AH LL#E, TGF-B1+
SRF-siRNA H AL #% A 43 LA (29.00+3.00) % , 2
A E (P <0.001),
2.2 SRF EETE# ] TGF-B1 /v SH Eca-109 &
BEAMMEMT $12  W& 2 R, e g by
P25 R R, E-SREE H PRI T4 B, B
XTHE siRNA 41 0] UL BH I 1) E-55 3 8 1 IS BH 258
TGF-B 1+ X} HE siRNA 20 E-45 25 8 (I BH M 22 0k
WD, 5 TGF - B1+ B X B siRNA 41 4 H %2,
TGF-B1+SRF-siRNA 41 E-£5%6 8 R FHIE Rk £
WK 3.3 1R, BRI AL R B, 5
P IR siRNA ZHAH LA, TGF-B1+ M PE % IR siRNA 2H
E-$5Z6 8 HE L T4 (P<0.001), 1 N-45 2685 (1 .
SRF.a-SMA FE H F£ & E# (¥ P<0.001) ; 5
TGF-B1+FA M%) B8 siRNA 21 AH L #¢ , TGF-B1+SRF-
siRNA 2l E-45%h 2 (1335 L (P=0.001), 1fii SRF \N
B ER 1 L o-SMA B 3Rk T IH (P<0.001; P=
0.001; P =0.003) , 277 2253 7 (LSD-¢ £ 56 ) , W 4 L
B 2ZRAGITFEE L (P<0.05),
3 itig

HRTFIE & BE, SREF 76 2 M e o, G 46 ORI
T RS B SRR T R E s S

FH AT B siRNA

Oh

48 h

1 :siRNA /N4 RNA

TGF-R1+FHMEXS siRNA

TGF-B1 TGF-B1
NC-siRNA +NC-siRNA +SRF-siRNA
[ & o & o o @ = 88 R 030KD)
: = - i, - b SRF (35 KD
|b--.i~--ﬁﬂiln:-s=e (35 KD)
SR e PR e e

- — e == |NBEEIT (130KD)

| — = Y G TR G® == == == |-SMA (43 KD)

W-—i‘i GAPDH (37KD)

1 NC BT IR, siRNA /N4 RNA, TGR-B1 M Ak AE K A
FBl
3

MLIE 5 P T (SRF) FE PRI BR X -5 56 % 11 SRF  N-E26 8 1 |
o= FH UL 1 (-SMA ) 2R P32 A I (A 1 s )
1 MV F (SRF) FEF TLEXT E-45%5 8 (SRF
N-EER5EE o F-H WLILEIE 1 (a-SMA) B 33511

AT

R E-ENE N5

20 %) o ) , -
451 WE BN SRF Ep o eSMA
BIMEAHIESRNA 3 1072012 0.2540.06 0.28+0.25 1.1940.37
TCE b1+ Atk 3 045£0.06' 2.48+0.05' 3.27+0.67 4.23+0.53
TGF-BI+SRF-siRNA 3 0.82:0.05" 1.46+0.16 1.3120.13" 2.60+0.28'
Fifi 44814 353936 37350  40.648
PAE <0.001 <0.001 <0.001 <0.001

TE - 55 FAPE R /N T RNA GIRNA ) ZH AT LA, P < 0.05 5 5564k
AR BLITGF-B 1) +BAME X I siRNA 41AH HLEE P < 0.05
e A B B B B RS FR 28 BE A OGN, SRF g
18 5 miR-199a-5p Ji 2 745 & I FEHFL 5%, 17 miR-
199a-5p WIRESS 5 E-F5 %5 85 1 mRNA 454 M4 il
HAGE, R TGF-B1 ¥55 Eca-109 B E AN, Ak
g e T B AR ZZRE ), T E- SR Y
Fik, R[] BT R ALEE N-F5 R 8 1 B & (Vi
mentin) \Slug 525 [ 215, ]I i ik B 98 20 i J&] 351
DI BYRIEIMIEH T Eca-109 41 LAY 5,

TGF-B1+SRF-siRNA

BT 3 025 - (SRF) 356 R TR 5 AL AR K I B 1 (TGF-B 1) A5 1Y Eca- 109 £ 45 Ji 40 i i #2 1)
S (AR SEE)



Z # E 25 Anhui Medical and Pharmaceutical Journal 2020 Sep,24(9)

+ 1771 -

AR A AT % B, SE R CER SRF REAS T 1
B-1% AR 1 A0S IR 1 D1 YRR, TRl L E-
FERNER BRIk, NI T Eca-109 £ 4875 40 i
IYETE FIRZERE T . FEARIESY it & 3, TGF-B1
ABf% % 1 SRF 123K, [FFHE i Eca-109 B4
P 2B IT AL BE T OB e, (W] Z0 240 i 7] 5 % i
PR A (E-ESEEE )RR IF (e gE ] B 2 (N-45
FHEH oa-SMA) e iE T T 88 a4 i & 4
EMT. JEHUTER SREF W REWS W W0 ] TGF-B1i5 S
(1) Eca-109 B8 40 il & £ EMT, IFRE(R 1 HiT#
HEJT o

SRF S H A s i DR =00 URH DG 2% 5 X - (Miyo-
cardin-related transcription factors, MRTF) J2& 74 L
P g i L) ER R 2 S B i o1 s M e
FL B SRR A A 5T A U T A AR T E A AR
YER, BES 5 a-SMA FE R 3l 7 25 & I 4 iff 4%
SET AR, o-SMA HAE A BRI AR G AT
e e sk EMT AR12 ), 5 i ik FUe e A o6
AT L5 Fetls i 7 , 76 TGF-B1 1551 Eca-109 245
FE A EMT i B v, PR T o-SMA ZRI8 1Y LA, 1
T USEH TR SRF , BEAS i E ] Eca-109 B4 40
i a-SMA [ 3R35 . HABA 5T 7, FEAR ST ER
SRF, REAS . & 41 il e A0 M A 3 B AR 28 , T REAS
P EMT #EF2 25 BRIk, SRF FE B 8 k2
R RR] TR BRI ER , T B Ik
AT I — ISR A

(A SCI 2 DA P 9-4)
S 30k

[1] JIN W.Role of JAK/STAT3 signaling in the regulation of metasta-
sis, the transition of cancer stem cells, and chemoresistance of
cancer by epithelial - mesenchymal transition [J]. Cells, 2020, 9
(1):E217.DOI:10.3390/cells9010217.

[2] ABUDUREHEMAN A, AINIWAER J, HOU Z, et al. High MLL2
expression predicts poor prognosis and promotes tumor progres-
sion by inducing EMT in esophageal squamous cell carcinoma|J].
J Cancer Res Clin Oncol ,2018,144(6) :1025-1035.

[3] LIUJ,LI C,ZHANG L, et al. Association of tumour - associated
macrophages with cancer cell EMT, invasion, and metastasis of
Kazakh oesophageal squamous cell cancer [Jl. Diagn Pathol,
2019,14(1):55.

[4] ZHAO X,HE L,LI T, et al. SRF expedites metastasis and modu-
lates the epithelial to mesenchymal transition by regulating miR -
199a-5p expression in human gastric cancer| J |.Cell Death Differ,
2014,21(12):1900-1913.

[5] SEBE A,ERDEI Z,VARGA K, et al.Cdc42 regulates myocardin-
related transcription factor nuclear shuttling and alpha - smooth

muscle actin promoter activity during renal tubular epithelial-mes-

enchymal transition [J ]. Nephron Exp Nephrol, 2010, 114 (3) :
el17-125.D01:10.1159/000265550.

[6] HE X, XU H, ZHAO M, et al.Serum response factor is overex-
pressed in esophageal squamous cell carcinoma and promotes Eca-
109 cell proliferation and invasion [J].Oncol Lett, 2013,5(3) :
819-824.

[7] JING QB, TONG HX, TANG W], et al.Clinical significance and
potential regulatory mechanisms of serum response factor in 1118
cases of thyroid cancer based on gene chip and RNA-sequencing
data [J]. Med Sci Monit, 2020, 26: €919302. DOI: 10.12659 /
MSM.919302.

[8] WANG HY,ZHANG B,ZHOU JN, et al. Arsenic trioxide inhibits
liver cancer stem cells and metastasis by targeting SRF/MCM7
complex [ ] ]. Cell Death Dis, 2019, 10 (6) : 453. DOI: 10.1038/
s41419-019-1676-0.

[9] YINJ,LVX,HUS,et al.Overexpression of serum response factor
is correlated with poor prognosis in patients with gastric cancer
[J]. Hum Pathol, 2019, 85: 10 - 17. DOI: 10.1016/j. humpath.
2018.10.018.

[10] PRENCIPE M, FABRE A, MURPHY TB, et al.Role of serum re-
sponse factor expression in prostate cancer biochemical recur-
rence[ J |.Prostate,2018,78(10) : 724-730.

[11] VORINGER S, SCHREYER L, NADOLNI W, et al.Inhibition of
TRPM7 blocks MRTF/SRF-dependent transcriptional and tumori-
genic activity[ J |.Oncogene,2020,39(11):2328-2344.

[12] WHITSON RJ, LEE A, URMAN NM, et al. Noncanonical hedge-
hog pathway activation through SRF-MKLI promotes drug resis-
tance in basal cell carcinomas| ] ].Nat Med,2018,24(3):271-281.

[13] LV W,WANG J,ZHANG S.Effects of cisatracurium on epithelial-
to-mesenchymal transition in esophageal squamous cell carcinoma
[J1.0ncol Lett,2019,18(5):5325-5331.

[14] GAU D, ROY P.SRF’ ing and SAP’ ing - the role of MRTF pro-
teins in cell migration[]].] Cell Sci, 2018, 131(19) : jes218222.
DOI:10.1242/jcs.218222.

[15] GUALDRINI F, ESNAULT C, HORSWELL S, et al. SRF co-fac-
tors control the balance between cell proliferation and contractility
[J].Mol Cell,2016,64(6) : 1048-1061.

[16] MULLER S,GLAB M, SINGH AK, et al.IGF2BP1 promotes SRF-
dependent transcription in cancer in a m6A- and miRNA-depen-
dent manner[ J ].Nucleic Acids Res,2019,47(1):375-390.

[17] KONG M,CHEN X, LV F,et al.Serum response factor (SRF) pro-
motes ROS generation and hepatic stellate cell activation by epi-
genetically stimulating NCF1/2 transcription [J]. Redox Biol,
2019,26:101302.DOI: 10.1016/j.redox.2019.101302.

[18] SASAKI K,SUGAI T, ISHIDA K, et al.Analysis of cancer-associ-
ated fibroblasts and the epithelial-mesenchymal transition in cuta-
neous basal cell carcinoma, squamous cell carcinoma, and malig-
nant melanomal J |.Hum Pathol ,2018,79:1-8.

[19] MA L,YU Y, QU X.Suppressing serum response factor inhibits in-
vasion in cervical cancer cell lines via regulating Egr-1 and epi-
thelial -mesenchymal transition [J].Int J Mol Med, 2019, 43(1) :
614-620.

(i F1 41:2020-02-03 , f& [0 F #1: 2020-03-23)



