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W OE. F SR AN ARG A AR P L KR R #4L (epithelial-to-mesenchymal transition, EMT) A2 2|+ 4 & &
a9 4E A, 354 & K B -F—p (transforming growth factor-8, TGF-8) 2 2A 89 T VA 3142 EMT #9 &% B F, £ EMT iZ 42 P i
B 545585, 122 Rho 1358842 3L P o945 A S AIRiE. AL B s TGF-B #-FASURE 4006 MCF-7 Lk & 4]
JRAEAL A BEAL R R X IR 52 B Ae ) am L 12 A% AR Ay, AR 5% B € 32 & PCR (real-time PCR) #= %.9% ¥7 i (Western blot) 5%
o) i8] J AR E A B 69 A A oL, 2 —F i@ id N Rho 8 3494 7] Y27632 B 50 Rho i@l %4 f TGF- # 549 MCF-7
Jo EMT b 94kl , % RAE % TGF-f T A #% % MCF-7 0/ EMT, 42i% MCF-7 2 feit £, @ Y27632 474 TGF-f % %
#9 MCF-7 20, EMT &2 Z JL i 45,

KR MCF-7 4ifl; iLF; EMT; Rho {55 i
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Inhibiting MCF-7 Cell Epithelial-mesenchymal Transition Induced
by TGF-# with Rho Signaling Pathway Inhibitor Y27632
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(Key Laboratory of Industrial Fermentation Microbiology , Ministry of Education, Tianjin Key Laboratory of Industrial
Microbiology, College of Biotechnology , Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: It is reported that epithelial-mesenchymal transition (EMT) plays an important role in the process of breast cancer
development. TGF-£ is reported to be the key factor during the EMT progress. Multiple signaling pathways are involved in
EMT. Whether Rho/ROCK pathway is involved in EMT is unclear. First, TGF-f-induced EMT model was established. The
migration abilities of MCF-7 were evaluated by wound-healing assay and the expression of mesenchymal markers were de-
tected by real-time PCR and western blotting. To investigate the role of Rho pathway in TGF-f-induced MCF-7 cell EMT,
specific inhibitor Y27632 was added in MCF-7 cells with/without TGF-f. The results showed that TGF-f did induce EMT
and migration, and Y27632 really inhibited TGF-f-induced EMT and migration in MCF-7.
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| Bz 6] Jii % 4k, (epithelial-to-mesenchymal transi-
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B A 45 B 1 (W1 E-cadherin) Y25 BEFEAR , (7]
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et FESERE P, EMT (e 40 2815 o A T A% ik
FE2ERE ™, Ul 95% R A ISk IR T F Rz,
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¥ Hf§, 5. Rho {558 EMIHIF Y27632 #1 TGF-p 75509 MCF-7 41 I 57 [a] 51k <13 -

Sl R 2 A0 TGF-B Al LI i Smad {55
He R AN, B T TGF-B/Smad 3 % , TGF-A 1] LA
A K N F——5 b0 1 (TGF-activated kinase,
TAK1) , INITTSE T 0 — R YME5H8, ks i
AU 3 (phosphatidylinositol 3-kinases, PI3K) . c-
Jun SR I (c-Jun N-terminal kinases, INK) &
41 i A1 755 2 13 (extracellular regulated protein
kinases, ERK) {52 %%, GTPase Rho {= 5@ J&1E
SR B AR R EFHE e R e A AR, S A
EREE I VAR, H)E Rho #MEREGZSYS TGF-B
- FFLIE AN MCF-7 bz 18] B A 7 i A B
. A fE MCF-7 4 il A TGF- #4
EMT #&8Y, #F5% TGF-f % MCF-7 4ijfdiE & r5zm,
FEAA Rho @ EEINHIFH] Y27632 #E—LHFFE Rho 15
I AR — R R AR

1 FRS

1.1 RREkkFIHRE I 75

AFUIRIEE AN MCF-7 A S22 (558, 76 D-
MEM/F-12 853255 i AR50k 10% MG 4R 1
H, 1% HHE-HERAEWRA00x), T 37 C.5%
CO, HigR 37, 0.25% WY B BE K 21T 1k
AR
1.2 FERF

D-MEM/F-12 }53#3k, Gibco /A7l ; - 1LiE , K
HEFRIE A Y1 AR A B2 F] ; Human TGF-A1, Peprotech
/N 5 Y-27632 dihydrochloride . N—45 % 1% & 11 (N-
cadherin) PTIAK | P FE 11 (vimentin) PTIA, Sigma 2
] ; IRDye® 800 CW L4 difA . IRDye®™ 680 111
FPrbiik, LI-COR A1) ; M-MLV Wi 5% 5% | Trizol
ZUEW, P RR AW EARA RN A LS
B0043, LA TAEY) TREA R/ ; ANTP, Solarbio
N Bestar® SybGreen qPCR Mastermix, DBI® Bio-
science 2\ ).
1.3 ZHRENZH4bIE

¥ 2 x 10°mL™" () MCF-7 4l 1 mL $#F 6 L
Merb, 2ok 3 41 XPRRZ, TEIfYE D-MEM/F12 b3
M 48 h; TGF-B AbPRAL, il TGF-B (L% 5 nmol/L)
FRIMIFER D-MEM/F12 H, ZbBRAIHE 48 h; #0151
AEBRAE, Je S Y27632 (&4 JE 10 umol/L) Y D-
MEM/F-12 4b3 MCF-7 44 30 min 5 iIMA LR E N
5 nmol/L i) TGF-g 4-¥8 MCF-7 40jifl 48 h. W& ik

U RIS T IS S5 5
1.4 HFEXIIRELE

2x10°mL™" f§ MCF-7 4ii}d 1 mL 30T 6 FLAR,
24h 5 10 L ARSRAEANAE R 7 SRR IR
b, [RIEINZAALBE, 24 b JE AR B A T I T AR
g,

1.5 RNAHJIREX

i 0.5mL Trizol % K 75 vK I 24 fif 44 Jfd
20 min, 5 A 4HM 73 24% , LA 0.1 mL Y5
15, MIZIR% 15s, f#E 2 ~5min, SRI5T 4 °C.
12 000 t/min #.0> 15 min. B FJZ/KME 55— EP &
B, ASERB RN EE, RS, 20 Cik &
30 min. 12 000 r/min 5.0 15 min, F EHR, WA
75% Z B 1mL, YE¥% RNA, .03 SR, T4
RNA, fil A 20 uL DEPC %, it 80 CH-AT.

1.6 RNA FHRR I EERKH PCR (real-time
PCR)

FHHRBUY RNA F] M-MLV 30655 5% 5 e 73
LSRR R R 40 uL. RNA 20 uL . FEHLE |4
(B0043) 5 uL . 10 mol/L dNTPs 2 pL 65 ‘C/K¥# 5 min;
SRIG A 5 x buffer 8puL | 0.1 mol/L DTT 4 puL .
RNAse inhibitor 1 pL, 37 C/K 2 min; M-MLVRT
1 pul RS 10 min; 37 ‘C/RY 1.5h, 70 C1¢H;
10 min 2 |- J2 vy

JH| Bestar™ SybGreen qPCR Mastermix #17 real-
time PCR. # #F2F:95°C 2min; 95 °C 10s, 60 °C
30,72 °C 30s,40 MER. #EfEIZE: 95 °C 1 min,
55 °C 1 min, 95 C 10s. HWZEH514: GAPDH _LJif
5-TCAACGGCACAGTCAAGG-3', GAPDH TFiif 5'-
AGAAGGGGCGGAGATGA-3'; N-cadherin | ii# 5'-
CAACTTGCCAGAAAACTCCAGG-3', N-cadherin
#5'-ATGAAACCGGGCTATCTGCTC-3'; vimentin |
¥ 5'-GAACGCCAGATGCGTGAAATG-3' , vimentin
T W 5-CCAGAGGGAGTGAATCCAGATTA-3' ;
MYL9 I % 5-GAAGAAACAGGCCAGGAGA-3' ,
MYL9 F i 5'-GTGTAGGGAAGGGGACTGAGAGG-
3'; CYR61 | i 5-TTAGTCGTCACCCTTCTC-3',
CYR61 Fi# 5-TCCCCGTTTTGGTAGATTC-3'.

1.7 SIZENEFSLLE (Western blot)

AR ZH AN, PBS 3t 1 ¥, SDS 4l i 24 vk
Z@RAAM, 100 ‘CAEYE 10 min, 12% SDS-PAGE Hi,
Tk, BB R RS NC . 5% BB Uik a5 IR B
M 1h J5, 435 GAPDH ik (1 : 500) \N-45%hi%
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FEEPUA (1 2 200) IR EAPUAQ - 20004 CFH
17, PBS ¥k 3 ¥, 4 10 min, IRDye®800 CW 11|
EHRPUA (12 5000)  IRDye™680 1L EHi ik
(1:5000) % IEFH 2h J5, PBS ¥k 3 &k, Bk
10 min, Odyssey BAL ARG THBN S, HH Imag)
HEFT IR BE 53 HT.
1.8 Sit=ah

B A S i ¥ i SPSS 13.0 it sk, 5z
RIS LL OPIME £ bruEZE" FOR. A ¢ KRR XTEL
AT, * RRGI ¥ LA R ENESR (P<
0.05) , **Fngiit ¥ AW B ENEZ R (P<0.01).

2 HR5SH

2.1 TGF-$ iS5 MCF-74if% £ EMT

TGF-p /M ANIEES R 4N & 4= EMT Ay E %A
+. 7 DMEM/F12 (FCIiLig) FFR 3 ImA TGF-B (&
JEVREE 5 ng/mL) AbFAANE 48 h J&, F2HLE RNA,
H real-time PCR (1) 7 A6 6] Jo 240 AR s S N—
¥5%6 % % H (N-cadherin) | /% & F (vimentin) mRNA
KA, S5 R 1 PR, R4 TGF-p AP

N-cadherin . vimentin [R5 E T 5.

6

*ok
ST Oxtm
B TGF-
B
4=
>
2 3F
> *
z 2}
=
1 -
0
N-cadherin vimentin

E 1 TGF-p LiAEFRAREERE mRNA KERFRIE
Fig.1 TGF-f upregulates the mRNA expression of
mesenchymal markers

F| FH Western blot Azl 33 4 b 7 35 (K 4 7K F-
(7284, G5 RGN 2 s, TGF-B 355 N-cadherin F1
vimentin & H7K_EIE, BABFE MCF-7 gifishhnA
TGE-g o] LM A0 % 4 EMT 1488, EMT ARk 2
).

N-cadherin ﬁ

T ———

vimentin

GAPDH "

X 1 TGF-

FUHBLEEHB $30% $oll

2.0
Oxi B TGF-8
*k
1.5
B *
%
+=
= 1.0
=
a0
& 0.5 F
0
N-cadherin vimentin

B2 TGF-p LiEBERIEEEEEZAKFEHRIE
Fig.2 TGF-f upregulates the protein expression of
mesenchymal markers

2.2 TGF-p {2i# MCF-7 AR

Rit—HAE TGF-B Thfg &0 MCF-7
YNRERS , R R SCRA I T iR RE T, 45
AN 3 Fis. A TGF-B i MCF-7 4t fr 4 s
B T AT AL PR MCE-7 40 i fi & A 5, IE
TGE-B {2 MCF-7 4H i 3T #%

Oh s

24h
X HE 2 TGF-p b ¥

3 TGF-g ¥t MCF-7 TR 6 RIS 0m
Fig. 3 Effect of TGF-f on MCF-7 cell migration

SRR A A AN LT R 11 CYR61 S5 41
B FIMYLY FdifE A BN X R, A —2
FH real-time PCR B9 J5 15 K Il i #% b 75 FE
CYR61,MYL9 mRNA /KF-f7484k, 25 a4 R,
TGF-g Al LIIE#E CYR61 . MYL9 mRNA ik HITHR,
PE—UFIH T TGF-p vl LIMESEMCF-7 4R R4 B

7
ol O by
&L
% s O TGF-B
%
E 4- *k
2
< 3l =
E 3
g 27
] [ ]
0
CYR61 MYL9

B4 TGF-pRIFIBHREERRIEIAS
Fig. 4 TGF-f upregulates the expression of migration
markers
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F i, % Rho {55 MEMHIF Y27632 i TGF-B %5509 MCF-7 40ifg_F 57 18] FifE 1k <15 -

2.3 11l RhofESREEINF TGF-p 5SS MCF-74
fl% & EMT

GTPase Rho {5538 [ 7E 240 LB 4L i E B HES T 1)
AR EE R, S AN T R RE S PR E,
SR1M Rho fF 5 KRR S 5 TGF-B 21 EMT i
PR NS, L, B2 A Rho 38 [ 9 310 i 51
Y27632 4bFE MCF-7 #4811 0.5 h J& , A TGF-pg At
P 48 h, real-time PCR 7 746 [A] 5 20 it b s 22k (R
N-cadherin . vimnetin mRNA K254k, 45 R 5
fir7n. TGF-B 4k PR 24 2 M = % 35 N-cadherin #l
vimentin, T#IHIFIAZLPEZH Y TGF- ARBRAIAH L, N-
cadherin ll vimentin 92151,

6

0 xiig
O TGF-3
L @ TGF-+Y27632

~

.

(IS e

N-cadherin

mRN AR K

vimentin

5 Y27632#I#l TGF-p 5K MCF-7 20 R 8 AR &
EFE mRNA K EHFRIE
Fig. 5 Y27632 inhibits the mRNA expression of mesench-
ymal markers induced by TGF-# in MCF-7 cells

FIIFH Western blot Kl i 9 35k PR 2 1 /K S A%
1k, tiK 6 frs. 4555 mRNA KR8k —3k, 35
WI7E MCF-7 4ififarh, # Rho 15538 B AT LA 4%
TGF-B 5129 EMT Bid 2.

N-cadherin - 3 A

vimentin —"——— R —

GAPDH S

TGF-8 - +
TGF-f+Y27632 = -

Lo —awrm O TGF-8 @ TGF-B+Y27632
*
B 1.2 F
~
1% 2,3/
= 08¢ ;/,/ 7
o 2 7
e
0.4 F i .
i .
N-cadherin vimentin
6 Y27632 %l TGF-p i%5H MCF-7 Z0A8 B BiRE&
EEZEBGKEHRIZE

Fig. 6 Y27632 inhibits the protein expression of
mesenchymal markers induced by TGF-£ in MCF-
7 cells

2.4 Pl Rho FSEBEATHIEIE TGF-g 3[EHN

AT

RESRINTH] Rho 1553/ B nT LA R TGF-B 51
) EMT (Wil #8, #E—200158 27632 275 AT LA
i TGF-p 55/ MCF-7 4l fs. i 7 s,
WESCHN G R B A A R AR T TGF- AFE4, UE
B Y27632 RTLAHIHI A TGE-g 52AY MCF-7 i
L.

X R 2 TGF-B+Y27632 44

Bl 7 Y276323#] TGF-p 5| 2HITR
Fig. 7 Y27632 inhibits MCF-7 cell migration induced by
TGF-
Fl 8 Frnit bRkl CYR61 ., MYL9 fl#ik
ARARAE LA ESE TGF-B 7] LIl i i#7% Rho i B ik
MCF-7 41t #%.

5

0O g
L BTGF-B
TGF-f+Y27632

IS

mRN A K-

CYR61 MYL9

B8 Y27632i#l TGF-4 5 RATBIREERRIE
Fig. 8 Y27632 inhibits the expression of migration

markers induced by TGF-f
3 i i

EMT &l F2 0] DA AN MG F 57 2 0 4 (B 46 1E 5
R R ) B T IR) ST 40 A A R R AR
MRS BE Jp 350, EMT A] RAGE k22 b il 40 i )
A%, ANJTFIE . S5 | B I R B 2o 250,
ASCHE F A FUIRR 40 MCF-7, 78 MCF-7 4ijtg b
A TGF-8, i MCF-7 4Bl %E T EMT A3t
2, (8] 5 20 At 45 fiF A5 & JE ] N-cadherin . vimentin
mRNA FIEE KRB T, I Hid ot R S50
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WERH TGF-g A] LA MCF-7 40T 6E s, i
i real-time PCR SZIGTEBHIER bR GIER Fi, 53¢
ks — .

TGF-g 52 EMT myid e — 1 dEw & 24nid
P2, LR Smad L MLEBFI £ 25FE Smad i
PRALE S 5 A 2. Smad B 7E TGF-B S
EMT ZA R i 4w HmLEER, AR Smad
WA RAEAE AR, 40 d Smad3 23 EMT.
Smad2 1] EMT; 7E ' I il /Mg R 400 Smad3 il
Smad2 #fE# EMT!'. & T TGF-f/Smad il J%,
TGF-f &0l LIE TAKI, #F s F ieny 5 58
#%, TAK1 AJ LU MKK3/6 #fR1k, IS INK F1
p38""; TGF-p 51 Mek/Erk MAPK {55 REi% S
TGF-p1 F2ik, Tl TGF-g R4 K. (A E1ER Y
UNRRAERS B VIAH OG5 il i Rho 38 [ A9V FHEUHE
SR, EAIRIEEWT, Rho i@ I A4 Y27632
Al DME S 40 MDA-MB-231 4Hjf SUM1315
AT A SRR, Jo ZEIBHIES: MCF-7 4ifirh
Rho il FEAMHIF] Y-27632 ] LA i PRI g R 2T %5
i )5 384175 57 (urokinase-type plasmionogen activator,
uPA) i ik 51 MCF-7 40 il 09 iF %% RE )7 1 3
B, Yang ZUHIESZAE MCF-7 4 i rp 2080 fim A
Y27632, MCF-7 AR aE ) TR, EMT MIRHIE
i s I R 1 R ik e B B (R AR Ak AR S 30 i e
MCF-7 4iffistin A TGF-p fefli k4= EMT [[RIAf
JA Rho {55 MPIHIFH] Y27632, UFH Y27632
AT LA TGF-g 51ER) MCF-7 &) EMT i #2,
[8] T 20 o b i 2L Al N-cadherin . vimentin #235 T &
FEEATLIPIH] MCF-7 4iffifh + TGF-g 51EMiERE
RE ST, T AR ESE A CYR61 \MYLY £ik T
K, AR A SRR B AR, X2 RS UITE MCF-7
AL Rho {55 EEINHIF Y27632 REGEIIH] TGF-
B BIEM EMT B, BFoel i 16 A0 R o 2%
4, TGF-g @ik Smad3 55 RhoA HrFtk
512504 22 4 [FF NET1 (neuroepithelial cell transform-
ing 1) I3k, FFIMILTE RhoA ; 7EZH b Bz 40 i 1A%
fF A, TGF-g AT LIPGHEE0E RhoAl'™' 7. [Hiy
7E MCF-7 #4liffi, TGF-B nI e 5 RhoA &1L
Rho M, JEMifEiE EMT 09 &4: , (HIR L HAARHLH
T B — A AT
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