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TGF-p1-induced Epithelial-mesenchymel Transition in
Human Prostate Cancer Cells PC3

Chen Danyang, Liu Hao, Wang Hao, Wang Xianfeng, Du Jun*
(Department of Microbial and Biochemical Pharmacy, School of Pharmaceutical Sciences, Sun Yat-sen University, Guangzhou 510006, China)

Abstract It has been proved that epithelial-mesenchymal transition (EMT) is correlated with tumor inva-
sion and metastasis. Transforming growth factor-beta (TGF-) has been identified as a main inducer of EMT. The
aim of this study is to investigate the effects of TGF-B1 on EMT in human prostate cancer PC3 cells. We found that
TGF-BI1 treatment could induce morphological alteration of PC3 cells from epithelial morphology to mesenchymal
morphology. Wound healing assay and Transwell assay showed that TGF-B1 significantly increases the migration
of PC3 cells. Real-time PCR, Western blot and immunoflurescence staining demonstrated that TGF-B1 up-regulates
the expression of mesenchymal makers and down-regulates epithelial markers. Furthermore, TGF-B1 treatment
does not alter the expression of Snail, but promotes Snail nuclear localization. Interestingly, knockdown of Snail by
siRNA dramatically attenuates TGF-B1-induced EMT. These results demonstrated that TGF-B1 could induce EMT
in PC3 cells by promoting Snail nuclear localization.
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REEWE G A P40 27 55 40 i A2 40 27 5 e 4
DMEM5FRAE | G4+ I3 « e ak F1 g% H Gibeo 2 7l
TGF-B1J [ PeprotechA 7l ; E-cadherin. Vimentin.,
N-cadherin. Fibronectin(FN)F1B-Actin. a-Tubulinft
K [ Santa CruzZy 7 ; Snailffi {4 1) H CSTA #; i
YL [ JfiMarker % [ FermentasZ 7 ; HRPFHRC L1 2F
PrilgG. W=EHTRIgGE B b5t B AP AR IR
2wl FITChRIC 29T/ BlIgG. DAPL. # 44 5
Lipofectamine™ 2000 H Invitrogen’\ #]; ECLAL 2%
KGR AR A £ H Pierce s 7); Quick Start Brad-
ford £ [ 2 T H Bio-Rad /A 7 [ % sk 1) &

RT-PCRIR | £2 [1 TaKaRa /s 7] ; PCR5G 14 g
AR TREAT B W) s HeAR i an) 38 ok [ 40 A
afibl I,
1.2 ZAAEiESE

NI 51 B PC34H i FH 5 10% i 2 1L 1 (fetal
calf serum, FBS)[{)DMEM: 72, 137 °C. 5% CO,
VBRIV SE R FRFE N5 9% 1~2 A3, B583~4 dEAR
1R, SIZ56 P 326 FH 6 B K 3 i .
1.3 ZHAEX)IRELE

OB M, FH BRI T A R A L, #43%107/mL
()55 5 b T 6L, 37 °C. 5% CO B 7846 15 7%
12 ho BT 0920 pL B AE Sk, FH A543 501
TEOFLAR I & 4140 i ERIJR. PBSIH VLA i3Ik, 2
%I B4 B, NN 50.1% FBSIIDMEMR; 75 55 .
A8 W N SR, B0 4L 40 i 8% 27 4L A R o8
FHAE AL E AT I 4l B TRCE 137 °Cy 5% CO,f1)
LB JR A v Ak 4 1% 97, 48 hJim W &2 [)— o7 B ) 4
M9 B . N H Image-Pro Plus#k £4 71 54 %% 41 41 it
(AR B B2, AR IR 18 43 B 40 B RS 155 O o
1.4 Transwell ¥ ¢ fEiE #5056

B TranswellZ Z= AN B F2 8k, 48 =N
300 WL P PR UG ML 5 780, 35 T i 15~30 min,
LT P KA. VA4 i, HPBSE23, H G i
TR AR R R % B 3% 10 mL . AU AN
B 200 pLin A 24 FUHR Transwell/N 5 . 24U F &
HIA500 nLEFBSI R 785k 0 Bl 762440 M Trans-
well/N % (A Bk 4T AL FE . 4k 22159748 hfm, X R
A M AT TR R G 0, AR R AL P B AT
THEL FEMREIR B 20 M TGF-B 1% 41 B4 22 BE 1 1) 3%
i
1.5 Real-time PCR

% M Trizol(Invitrogen) ¥t B 15 77 2 $2& B 40 i
SRNA, #%Primescript RT reagent Kit/ #% % i 7] &
(TaKaRa) i W] 45 ¥ RNA S % 5% cDNA. 514 E
WA T AY) TR B ml vk 3E6 1, 51441
T, Vimentin_E3754: 5-TGA GTA CCG GAG ACA
GGT GCA G-3', 151 4¥): 5'-TAG CAG CTT CAA
CG GCA AAG TTC-3'; E-cadherin L7 5[4): 5'-TAC
ACT GCC CAG GAG CCA GA-3', Filf51¥: 5'-TGG
CAC CAG TGT CCG GAT TA-3"; FN L i 51 #: 5'-
GGA GCA AAT GGC ACC GAG ATA-3', Fili5|4:
5'-GAG CTG CAC ATG TCT TGG GAA C-3'; Snail
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L3514 5-GAC CAC TAT GCC GCG CTC TT-3',
N 51 #): 5'-TCG CTG TAG TTA GGC TTC CGA
TT-3"; GAPDH L ¥if 5] #: 5'-GCA CCG TCA AGG
CTG AGA AC-3', Nif514¥): 5'-TGG TGA AGA CGC
CAG TGG A-3'. Real-time PCRJX N4k & J 4 1F %
H{SYBR Premix Ex Tap™if 7| & (TaKaRa), 277k
THE mRNA A Rk &, LGAPDHAE A N S .
ANSZIG A TR 3R
1.6 RNAFH LI

X HIDMEMZE; 7% 3£(410% FBS)1; 7% 8 Fh T
6Lt RIPC34H Jid, 48 Jid % 2 15 70%I, 2 B Lipo-
fectamne™ 2000%% G4 7 Ut B 5 2EAT S g, A S
I35 [ opti-MEME5 7E 36K 776 h2 )5, B DMEME;
FEHE, IMNTGF-B1 AL B, H44E 155548 ho Western blot
21 R EM T bR ic 400 () 2 I8 15 40 o
1.7 EHIZEF01Western blot5 4

WA S 41 i, ZPBSYLES A H = 2575 24
[50 mmol/L Tris-HCI(pH8.0). 150 mmol/L NacCl,
0.2 g/L B, 100 mg/L Aprotin. 100 mg/L PMSF.
1 g/L SDS. 10 g/L NP-40. 5 g/L 2% JIH I 4h 124 i,
B e i, HIBradfordidiill i 2 1K, 255
i FRE B 2010%[1SDS-PAGEHL K 73 B )5, B EN &
PVDFJiEE I, 5% Jig & % % 3L £ 412 h, E-cadherin,
Vimentin. N-cadherin. FN. Snail. B-Actin. a-Tubulin
—PrIILLL:1 000LLFIFERE, 4 °CIF A L. £ PBST
VeV a, IINHRPAR i R4 7 Pk —$HTLL1:5 000 L 1]
Fike, U N E2 h, 5 FHECLAL S AOGIA XX
R R, AR
1.8 HAHBERB RIS

PC341 Jifd LL1x10°/mLI# % &% $2 Fh 135 mmii
Fe LR B IR, £ TGF-1408172 him, VKA
PBSYE3 IR, 4% % 2 W[ €30 min, 1% (L= LT
£} 14130 min, E-cadherin. Vimentin. Snail—3{L1:200
ELGIFRRE, 4 °CH E Id . PBSUERZ )T, FFLAFITC
Fric 2L BIgGLLT:500 LUl Ff B, iR 1 h,
PBS#E3¢K, H100 ng/mLIDAPI& 410 min, ZEISS
LSM710WOGIE R AR WA M4 .
1.9 Hit=EA=E

f5 21 52 56 3K, W H GraphPad Prism 5.0%K
PEHEAT Ge it 24 43, A1) B e B o IR 36 22 0 T
(One-way analysis of variance), P<0.05& /"3 45112~
FEFt

2 %R
2.1 TGF-BLESXPCIMEER S R MAIT 6
ak:bAl

TGF-B1Ab 72 hfim, {518 AH 2 W 7k B8 M ¢ PC3
MM SR, 450 R, STRAL g0 22 A
BB AREY, AN I 2 ()04 B R %, TGF-B1AL 3 4%
PE PC3 40 i 542 T[] it 40 RO A, HlE AR K (18]
1A). it — 2 K H 40 M R IR 52 56 i Transwell 55 56
o MIPC34N Mo ()3T 4% BE 7. TGF-B14b HE48 h)m, Ak
HLZE 41 b R] %) 1) 1) B 6 A AR B B S A A
(1B). TranswellS 4 45 A W7, TGF-B1AL 41 41
Ji % I TranswellZ) == [ 505 LU AL 0 25 PR 3G 2
(P<0.05)(E1C). A ik, 18 3L i 98 40 P ) 9 SI2 56 A
TranswellSZ 46, FRATTHI 20 UF S TGF-B1i% 3 fE 14 53k
PC341 i T4 fig

(A)

150

100

50

Relative distance (%)

0
Control TGF-1

(C) Control

Number of cells

Control TGF-p1

A AHZE RO W S TGE-B 1% 3 (KIPC3UN L A48 4k B: RIIJRSE S
Kl TGF-B1i5 3 PC34H HIIT A A8 ) 11748 1K; C: Transwell S5 56450
TGF-B15 3 IPC34I UL R8s 108 4k 45 R=100 um,

A: phase contrast images of PC3 cells treated with or without TGF-B1
(10 ng/mL) for 72 h; B: wound healing assay of PC3 cells treated with
or without TGF-B1(10 ng/mL) for 48 h; C: Transwell cell migration as-
say of PC3 cells treated with or without TGF-B1(10 ng/mL) for 48 h.
Bar=100 pm.

El1 TGF-plIFSPCIMAR SR IEHEEHHIT K
Fig.1 The change of cell morphology and migration in
TGF-B1 induced PC3 cells
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(B) E-cadherin N-cadherin
157 L0
2 =
g Z 0.8
< 1.0 ]
TGF-p1 _— + < 2 06
E-cadherin | === —— ’; 0.5 'f 0.44
k £ o0
N-cadherin [ s— 2 o0l 2 ool
Control TGF-p1 Control TGF-p1
Vimentin |se s Vimentin EN
1.59 1.04
= =
FN [ w2 5
5 1.04 <
2 5 06
[B-actin [ — — s < 041
2 057 2
= E 021
3 &
~ 0.0 0.0-
Control TGF-f1 Control TGF-f1
© _ —_—
E-cadherin DAPI Merge Vimentin  DAPI Merge

TGF-B1

A: TGF-B1#3 F, PC3A EMTAR G mRNA KL /K 148 4K; B: TGF-P1IES F, PC3AMEMTHA G R A RIA KP4 1K C: Sl 7t Ut
Kl TGF-B1i% 5 N PC3MIIEMTRIC ) KA 1421k, £1(%: E-cadherin, £%{f: vimentin, ¥ {0 41 H04Z%; b5 RN=20 pm.

A: mRNA expression of EMT markers in PC3 cells treated with or without TGF-B1 (10 ng/mL) for 72 h; B: protein expression of EMT markers in PC3
cells treated with or without TGF-B1 (10 ng/mL) for 72 h; C: immunofluorescence staining of EMT markers in PC3 cells with TGF-B1 treatment, Red:

E-cadherin, Green: vimentin, Blue: nuclei; bar=20 pm.

El2 TGF-B1iE- S5 EPCIMMEMTHRCHFRIZME L
Fig.2 The change in EMT markers expression in PC3 cells induced by TGF-p1

2.2 TGF-B1if S PCIMMEMTHE K IR E Y&
e=0EA

TGF-B1ALFEPC34H M1 72 h)i5, 43 ) $& B 40 o 4
RNAFI 41 iy & £& 1, Real-time PCR. Western blot
o 2 L b e B E A AR S YJE-cadherin.  [A] 7Y
& [ b1 & P Vimentin. N-cadherin fIFN 1) 3 & 4%
. K20 7x, TGF-B1fgts B 2 il E-cadherin
mRNAFIH IR IA . it Vimentin, N-cadherinlA
JFN mRNAFI A (K2ANNE2B). Hb4h, i

o 41 i G 2 2% 0 S B B AIE 52 T Western blotH 45 I,
E-cadherin®t [1 32145 B B T M, M Vimentinsg [1 3R 1A
i 2 R (E2C).
2.3 SnaillZETGF-p1iE FPCIHMEMT A L F &Y
EF

h T R TGE-B1i% FPC341 IEMT &
T4y T HLHL, FRATTRTEMTI A o 06 Bl 4 % [H 1
SnailEAT T AT . 45 R AINTGF-B1 4L HE Y PC3 41 iy,
Snail [ImRNAFI A 713434 5568 2R EL AT 1 2 1
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o
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-,
£
z
3}
S 1.04
°
kS
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z’
Bl -+ - + TGFBl_- + _- +

Control siRNA Snail sSiRNA

A: Snail/ETGF-B1i75- 3 FIPC34N i ' mRNAFIEE FH /KT A4k B: St 56 ORI TGE-B 137553 IPC3 4N i Snail A, % (7: Snail, # (7 4
%, $58=20 pm; C: T4 Snail Z Ji7, EMTFRCHI{ETGE-B 1% 3 T A H AT 4R 1L .

A: mRNA and protein expression of Snail in PC3 cells treated with or without TGF-B1(10 ng/mL) for 72 h; B: immunofluorescence staining of Snail
nuclear localization in PC3 cells with TGF-B1 treatment, Green: Snail, Blue: nuclei, bar=20 um; C: protein expression of EMT markers in TGF-B1-

induced PC3 cells transfected with Snail siRNA for 48 h.

El3 TGF-p1i%SPC34HRE % &= EMTHIHLH
Fig.3 The mechanism of TGF-B1-induced EMT in PC3 cells

BAG(EIBA). RIM, %o 5 6 S 50 R ILTGF-B1#E i
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W2 R R 28 HR IR, Ak, R
R R R e HE S A o Ak 5 R B R, TGF-BAE A
EMT) 32 22955 5 7 4% 52 7R WFE R, TGF-BIA]
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FIFN 2 2 38 0, Ao 5 8PC34i e 2k 22 T 1
J A IR RR PR A D R .
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