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[E] ZIHEI2E (Docetaxel, DOC) R VE T ERINLL GAZE M A A B 2K P20, O 0 Z N FH T 2 Ff
T IR ARIA T T AR SCHLEER G R 2 AN 5 48 O )5 . AS DI o 32 B0 oo 390 4 7 SR i 5 S B (RT-PCR) 12K
592 BN 3 S35 (Western blot) 45 77 0 WLEEAT TCF-B {5 5 772 I TT FI AR & 41 L PC-3 1 DOC X} Smad3 FikK
PR BRI TGF-B RIT B4 A4 i 81 I 40 I8 LNCaP SRR AHKI TCF-B1 {5 5 DOC X4 sE K |
Smad3 FRIK 152 M S A F ML . 4520 % 8 DOC ANLRE LA 8] Fi ik BE AR R 77 50 I8 PC-3 4 Smad3 11
mRNA FIEE [ 2R KT, AEE TNCaP 2 i i e 5P L A% Smad3 3225 7K - Fm il 40 i A4 4 i Bk 0 L
ANE TGF-B1 1y PC-3 4ie Smad3 Rk . [FIHF, PIAP AN Statl FRikKF-342 8] DOC WE 6], m H.,
Stat] F1 Smad3 REAHH 25 & TN G . — 2540 BT Smad3 1205 30 7 X S 0 AETE 5 4> Statl 4540 5
XEEZE LI DOC T I Smad3 AHEH T TCF-B1 15 538 I, H AT GEJ2 B A4 Statl £F Smad3 5 21T M W45
HRVEH .
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Docetaxel Down-Regulation of Smad3 Expression in Prostate Cancer
Cell Lines Independent of TGF-f1 Signaling

Pi Yurui,Li Tonghui,Chen Xiubin, Liu Ping,Lu Shan

(School of Life Sciences, Nanjing Normal University , Jiangsu Key Laboratory for Molecular and Medical Biotechnology , Nanjing 210023, China)

Abstract: As a taxane anticancer drug, docetaxel (DOC)derived from the European yew needles has been widely used as
the therapies for multiple cancers in clinic though a lot of related mechanism remains unclear. In this study , the DOC reg-
ulation of Smad3 expression in the presence of TGF-f3 signal was first observed in prostate cancer cell line PC-3 level,
and then the effects of DOC on cell growth and Smad3 expression in the absence of TGF-B1 signal was investigated in
prostate cancer LNCaP cells without TGF-f RII to explore related mechanism mainly by reverse transcription poly-
merase chain reaction (RT-PCR) , Western blot, etc. It was found that DOC not only down-regulated Smad3 mRNA and
protein levels in PC-3 cells in a time-and dose-dependent ways, but also selectively reduced Smad3 expression and inhib-
ited cell growth in LNCaP cells while Smad2 expression was not decreased, and DOC also reduced Smad3 expression in
PC-3 cells cultured in the absence of TGF-B1. Meanwhile, the Statl expressions in both of PC-3 and LNCaP cells were
significantly inhibited by DOC. Moreover, Statl and Smad3 could bind together to form complex. Besides, it is also spec-
ulated that 5 potential binding sites for Statl existed from the analysis for Smad3 core promoter region. In total, DOC
down-regulation of Smad3 is not depend on the TGF-f1 signaling, and may be caused by affecting Statl bindings with
Smad3 promoter specific sites.
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ZIF B, RZ VL2 2 V%€ (Docetaxel , DOC) , KRN 21 542 ( Taxus baccata ) 51 M-t
P W B2 e e bU i 25, A T R BT R RN | B A AN T LA IR B i A B Sk SR S I IR IR
I A I AR I R TG A A A TR B B R ) — R AR MER YT IA . DOC EERAE N A R
0 R i SR o8 200 S U4 BR E G2/M B, DA T o e e A A A B B BB AR D
SC AR T [ S A 2 98 245 W) 14 28 2 1 ( Paclitaxel , PTX) A48 T4t i sd 200 o v | Bz 400 i — ] S5 4 4k
(Epithelial-mesenchymal transition , EMT) i #2 /. EMT 2 I 57 4 it Jis 122 Vi AL B8 19 G B 0 sl 20 9%, S
S| Ji 9 4 22 Tl i JRE 1 4R 28 B B8 DAL A 5 D DG B . % Ab A K [ F (Transforming Growth Factor, TGF)-B1
CHESE N EMT M EEIE LN R, EE T HA SR E Y # D Re M 2 IS0 N T TCF-g BRI, Ml
GIE TGR-B ) FE R KXIE N, Had 38 Tarsl i . 24 TGF-B {5 5 55 s, TGF-g1 15 /81 51 Jf:
254 20 M S 2 TR Y TGF-B 324K (TGF-B Receptor, TBR) I , %85 5 TRR 1 W E &% . HiE TBR I k&
A A RBERR AL, gk S TRR 1. 34k TRR 1 Fit — 5 S M Mo i 3 I 45 & Smad2 Fl/5 Smad3, I
i Z WAL . SR, BLTE B9 Smad2 F1/5E Smad3 5 Smad4 T2 5 BEAKPEA AR , 545 2 1Y DNA 41
1 Smad %54 I+ (Smad binding element, SBE) £5 4, ¥ [A] HoAth 5% 5% K+ 41 Activator protein 1 4% 3 /] 34
PSR SE I EMT AH AR 2558 45 19 5% 5676 2h 7. b, Smad3 8 A 6 TCF-B1 5 HZ k45 & )5
A A5 5 DO 5 S B0 A0 A o8 1 R A 4 T TE TR S TGF-B1 A S EMT & 2B 2o 2 v ke 31 G B4R T
{ERTF AR T DOC A AE F S HLBRATE SR AT AR 22 7 AT T35 28, 4 Smad3 YA EBF 58 th Z 4 T
TGF-B1 15 53 B (9 5% 3 DI BE , M 51 X JC TGF-B 55 444 DOC ¥ Smad3 (1 HF 5% i A UL SCHR i
R, A SCE e e T A TGF-B A5 5 W 51 9 4 il PC-3 H DOC X Smad3 &3k 7K1 i 4 452
VERT, F5 R F HT 8 B 40 M LNCaP SRR 1) TGF-B1 55 826 25 F T DOC X 40 il £4E K Smad3 3k 15
M S WL, & 78 IR AT RG89 o DOC 5T R AL A1 Smad3 k52 T TGF-B1 15 53 % 1Y 1
B E S

1 BARHHIDG Ik

11
1.1.1 KA

Z I RN (LU =99% ) W A F U AT A WA IR 2L R L DMSO i, i 45 W 100 mmol/L F i
A . RPMI1640 35 IR HORIE T Wisent ZEW 22 w] . T8 R AR R I 8 ILTE (Fetal bovine serum , FBS) M
Hyclone 23 A} 3K . Smad2,Smad3 1 pSmad3 FiiA$4 M Cell Signaling Technology 28 3k 1% . 15 57 T 5%
SEPLE - (Signal transducer and activator of transcription , Stat) 1 $iL4&k H Proteintech 23 7] . Protein G/Aga-
rose , Goat anti-Mouse IgG I B-actin PN T Santa Cruz Biotechnology 2 A . A JE % 1k A4 K A F (Trans-
forming Growth Factor, TGF-B1 Hi Gibco /2 F]3K15 . A ZLf# I RIPA W B VT9538 = RAEYH AR A H .
1.1.2 e

HISI BRI AL 2R PC-3 Il LNCaP A Rg 5L 45X S Bt 1 R 158 , R 7% 10%FBS (10 pg/mL #E8 %
110 U/mlL H % F 1Y RPMI1640, T 37 °C,5%C0, 5 F Hi5k .
1.2 FHik
1.2.1 i

AR T 6 FLEFFRILD, Y40 80% I, A 10 nmol/L DOC KA [F] iR 1] , 55 AH [ 1y
B AR B DOC (P WLZE S 4Y ). 5 TCF-B1 BE& AL BRRF , 25 I & 0.5%FBS ) RPMI1640 42 i
12 h YU .
1.2.2  i#5F-R 45845 XK (Reverse transcription-polymerase chain reaction, RT-PCR)

HIF Trizol (Invitrogen ) I, /™46 $i BEUL I 45 20 3R , S HUCAH LS. RNA. SR )5 AR A AR S 3 28 6 5 900
% 5% cDNA, R #E1T PCR 744" Smad3 5149 (FW:5'-CCTCAACACAGCGAAGTTAACTG-3' ; RV: 5'-
ACTGGCTGTGCCCCAACTCTTCC-3" ) #l B-actin 5| ¥ (FW: 5'-GAGCTACGAGCTGCCTGACG-3" ; RV: 5'-
CCTAGAAGCATTTGCGGTGG-3") ¥l [ ihEs A ) T AR A B
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1.2.3 & & %.9% ¥P i (Western blot) 547

AR AR 25 AL S 40 AR, FH T2 19 1XPBS ¥k 2 ¥, LA % 1 mmol/L PMSF (Phenylmethylsulfonyl
fluoride , 2R 3 F AW /8w ) FLEE H B 57 (Roche Applied Science ) [ RIPA S, B V740 Hd , vk e
30 min, % 10 min MWHERZ %5 — UK, T 4 °C .12 000 rpm/min, &5.0> 10 min, B E WA THE HE 2. FlGHE
i ,95 CHFH 5 min, 8% SDS-RINMABEREEE a2 80 V 4 FHLMK ;SR J5 , R R i —- % 2% (PVDF)
JEE RS 30 V, ik O R . A3 I B —BU R e, BN ECL k2% & 56300 (L1 R RERHY) , FIH k2= &
AR R G (i R RERHE) Kl B 18 14400 .

1.2.4  Smad3 & 3)-F X 3% Stat 2 &5 &R 57

W B SR E T Smad3 B0 R B TAE-1 879~+13 XA, SR 54 Smad3 J3 8 T F 451 A JAS-
PAR %4 % ( Copenhagen , Denmark ) 73T V7 B Smad3 Ji3 8 X 3% 5% 1 B9 25 507 45, , 70 BT 4% Smad3
TR E BT
1.2.5 %% 35 (Co—Immunoprecipitation , Co—IP) #& ]

Il PR, $4 HE R TR AT RIPA 24 F1 PMSF (RIPA : PMSF=9: 1), 7K UL 40 e . 2500 i
W, T 1XPBS Hi R, B 2D B A B XS BREH, FRI AR 0 O 25003, 43 BN 1 pg 19 H BT AR g B P X
W1 TG, 4 CRIEEIF A SR . BB 15 puL BiiefiEk 4 CIFE 2 h~4 h, ZUIEVE, BN S,
95 CAVE B 15 1T Western Blot.

1.2.6 ZKIEAFE

AL R/AER 3 WL, BR BRI TLIRLE R . R H Bandscan 5.0 84X RT-PCR #E ik HL
TKAN Western blot 2545 HEAT K BEAE AT . H LR mRNA FEE [ 2 357K 200 B B-actin 1E N2, it
A, X B A5 R IE 5 s

2 hR

21 ZHEMETANSIREPC-3 4 H Smad3 FikKF
2.1.1 % MR AL B34 9T 2 A% PC-3 48 12 P Smad3 mRNA & ik K-

FIH 10 nmol/L DOC FJ 38 kfl 38 2% A AR 3 M 15 5 i 9 PC-3 40 L, 6 A W) Asf (i) s (SO S 448 5L RNA DU
RT-PCR ¥ Smad3 mRNA 7KFA9728 4k, &5 401 1A Fis . a2 @ 5508 (K 1B) R0, DOC 4bFHE 0.5
h,Smad3 mRNA 7K HEA 2546 (5 1 h J5 , Smad3 mRNA 7K 5 35 F [ 2 R N2 Wy i 341 14 75% 7
A1 AL 6 b, MIFRAR =2 47%. I nT WL, — W DOC 4L B8 ifsE PC-3 41iERT, Smad3 mRNA %3k
it S A S (] S T AT

B
— 1.2
o
A , 5
Time/h :C 0.9
0 05 1 2 4 6 Z
% 06
2
= 0.3
M | | | J
0 1.5 3.0 4.5 6.0
Time/h

A, Smad3 mRNA 7K B, JKEE 53T
A,Smad3 mRNA level; B, Densitometric analysis
1 SHBEZEBIFIRE PC-3 415 F Smad3 mRNA FikH #2010
Fig.1 The Effcet of docetaxel on Smad3 mRNA expression in prostate cancer PC-3 cells

212 ZHEAS BRI H) PC-3 20 e Smad3 & & KA KF

[R5 T Ab 3 PC-3 2, S SE A M 4 25 11, >R HH Western blot Kzl Smad3 & [ A 7KF- 19484k, 45
RAnE 2A iR Ak 4 AT (& 2B) AT 41, DOC Ab#E 0.5 h, Smad3 25 (4K AR LR/ s /0 1 h 5
Smad3 i D 4B 6 h, MIFEAR 509% 0 E 3865 2.1.1 # mRNA KRN SR — 20, i — 2Dt
W PC-3 4i1dH Smad3 15 mRNA /KA L LA — 5, KB DOC I ] SE K M/
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SRIG KA A DOC HIL PC-3 4L 24 h, Kl Smad3 &5 FH K, 45 R ANE 2C s . il a2 oE &
AT (E 2D) AT, 24 0.1 nmol/L /9 DOC AbFEZH AL, 5 A AL 3ZH AH LA, Smad3 & 7K C b 14% ;4
WeRE M 1 nmol/L B, Smad3 25 /K I 4ESE R [ T 10% 2547 5 1 244 T+ 2 10 nmol/L B, Smad3 &
K- E kA2 82%. FHILTT UL, 24 DOC AbFHFTF AR PC-3 4HMEAT, Smad3 & [ FRIA K-S BE 25 Yk FE

PINC AR AN T ER A
A Time/h B Time/h
0 05 1 2 4 6 DMSO 0.1 1 10
.l IITI) s ]
Bractin | @S D GHD S e = Bractin | e e ——
€510 b5 10 0 Smad3
508 5 08H
P €
Q Q L
§ 0.6 ‘é 0.6
o 04 = 04H
2 2
£ 02} £ 02
[ (o}
m | | | J M O D
0 15 30 45 60 DMSO 0.1 1 10
Time/h DOC(nmol-L™)

AL TTVRS BE 5 B, A IR BE AT 5 C VR BEBSEE D, C 1Y BRI 407

A, Time course; B, Densitometric analysis for A ;C, Dose course; D, Densitometric analysis for C

B2 SEESEXEITIE PC-3 MAH Smad3 B @K% KB

Fig.2 The effect of docetaxel on Smad3 protein expression in prostate cancer PC-3 cells
22 ZHEEXTRIFIEREE LNCaP 41 a8 220
22.1 %M F AL B A7) 9T 7 A% LNCaP 28 i F Smad3 & & K -F 69 &k

AT EE DOC ZbFE TGF-B RIT 525 ) LNCaP ZiHfd 24 h,Smad3 £ R IA/KF Ui & 3A frs . i ad 2

SERAMHT (K 3B) 45 0] A1, 24 DOC /N T84T 2.5 nmol/L I}, Smad3 & 1358 JL TR A 7284k ; 24 DOC
Tt 5 nmol/L B, Smad3 7K W HH 2 970 5 2435 %] 10 nmol/L B, Smad3 £ F 7K F EL 08 2D 28 2K Ab $H 241 1)
48%. Al , % 10 nmol/L DOC AbBf LNCaP 4 il A [] sf 6], K1 Smad3 I Smad2 25 1 3635 /K -, 25 R n &
3B iR, Bl DOC HIE 8] () ZE 4, LNCaP 4l iE H Smad3 8 A £ X K AW FRE; 6 h B, 580 T4y
80% ;1H Smad2 # FH /K FEIFA TR .

A DOC(nmol+L™) B C Time/h
~ 20
0 05 1 2 4 6 3 « Smads 0 05 1 2 4 6
Smad3 | e - - - - | fﬁ’ 15- Smad3
o [ B I 1108 1 07 02
- L]
Pactn SRS e E 109" e Smad2 [ S - — -
d
2 05 I 12 11 12 13 13
5 R P )
1 1 1 |
0 25 50 75 100
DOC(nmol-L™)

AHRBEBREE B, A (O CRE 30T 5 C B IRIBG B | 455 A BU0E IR BE A3 B A X
A, Dose course; B, Densitometric analysis for A ; C,Time course, the numbers at the bottom of the bands

means the relative levels for densitometry
3 BB EMEZXT LNCaP 408 Smad3 & B R XM #0E
Fig.3 The effect of docetaxel on Smad3 protein expression in LNCaP cells

222 B MR ASEL IR AT 9 AR LNCaP 40 e A K

i AR 9 E DOC ZbFE LNCaP 40l 48 h, 554N 4 i/, 6 DOC ¥ THiar , 4 A K2 4 2 240
il . HHr 10 nmol/L DOC i, 240 it A K 37 1 il e I .
23 ZHEMEBEERKRT TGF-B1{E 5@ AKX T Smad3 Rix

A3 5188 [E] i 2R 10 nmol/L 1 DOC 1 10 ng/mL TGF-B1 AL FRYLHE 12 h ) PC-3, 4 41 il tf Smad3
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B2 B H A TS A A P 205 R AT JE Smad3 AMEKHR TGR-B1 {75

B SO, S g 45 A& SA iR L ALER I TGF- DOC(nmol-L")
B1 B, Smad3 & [t W Z WM, pSmad3 25 [17K -5 1 fin 5%
T4 2 F5 L) 1 . {2 DOC A1 TGF-B1 [a] i &b BR A , 55 2 gh
TGF-B1 A LLAL, Smad3 & A ZRIA KBS A T [, TCF-B1 5%
T 1Y Smad3 KB B 082> . DOC HUphAb # , Smad3 Fl
pSmad3 ZKF- I B2 3 /0 , 29 4 % FREH 50%.

J A SR TCF-B 15 5 A9 VB AL, A
DOC #l¥# PC-3 F1 LNCaP 201, W8 8 1, Xt Stal 4K
EE TR, S5 R an &l 5B R, TGRS PC-3 i J& LNCaP 4
Hiirr, DOC HIREMH Statl M 1K IK & TR 50% L4 . i —F
Co-1P SZEG 45 5 R (8] 5C) , 76 B AT Statl LA F 5
A1 e rp ] RAAS I 3] Smad3 45717 , UESE Stat] Fl Smad3 GEME H.

LG IE G A FEICIERE 1, % Smad3 #.0Ja 87 X o o %
S5 RS B ST 45 9 R (4 5D) , Smad3 #0831 7 INCaP@00 )
B AT 2 b Statl 25 4 (7 5 AL 4E - 1 430~ 1 440; — 1 201 B4 SHEUEIIBINRE LNCa WL KB
1 211:-811~—821; 549~ 550; - 357~—367 ZE0) i A Fig.4 The effect of docetaxel on growth of prostate

cancer LNCaP cells
UL, DOC AR AT fEid i 520 Statl 7€ Smad3 Ji3 2l 1 XA 256
FePH P Smad3 K, Mﬁﬁ?lﬂ Smad3 & HFEKF .
A + + DOC B
- + + - TGFB
LNCaP

Smad3 | &

ma I-gg‘;S' smn--
105 1

pSmad3 l ‘h Bactln|--| |--|

22 13 05
ﬁact1n|-—-—| DOC - + -+

N
cC o Fs D
AR

[ ] e
Statl Ijl -1879 -1419 +13

AL TGF-B1 2 SAZRERR G AL T B, 220 SEAZBERE IR Statl 2 FUKF- 5 € SR pe L UTHE
D, Smad3 B[ 35 X I Statl 25435 19535
A, Co-treatment with TGF-b1 and docetaxel; B, The effect of docetaxel on Stat1 protein level;

Stat] binding sites

G, Co-IP; D, Analysis for Statl binding sites within Smad3 gene promoter region
5 T Smad3 KA AR TGF-B1 H1E Si&R
Fig.5 TGF-B1-independent signaling pathway exists to affect Smad3 expression

3 e

3.1 X TGF-B1#IH %4 T DOC 7354 T8 Smad3

A SCHERIGEAR, IR AN CCKS-1 1, PTX BEUSAMHI TCF-B1 35319 EMT 245 ; i R[] Kz 40 i v
PTX £33 4] Smad2 Bl ALK M BHLAS TGF-B1 51 & EMT it #25. AKHEFE N & B, DOC LAk BE Flist ]
A 7 A A G 50 R 9 4N PC-3 ' Smad3 JE R mRNA AR (K-, WAL T LB A PC-3
TGF-B1 531 Smad3 M HLBERR ALK . 5 HEARAL, 7EH L K M rh  PTX 0 3 TGF-B1 53R iAH
Smad3/p5mad3[6] PRI, T AR DU A2 1 20 B9 40 i b, DOC 4 /E I RIBELAS: TGF-B1 5 & 1) EMT £ ¢, 1M
H TGF-B1 15538 # H (G5 A Smad3 2 CHZE . ARJT, FMFESMF T, DOC AL B TCF-B (755
(R ATF B A0 A LNCaP B, SRS T Smad3 8 FH#55 ; PC-3 YUBIRE T, BULT-%A MK TGR-B1
FEAERT, Smad3 7K FATER B DOC BN .3 F K& DOC Zb3H LNCaP ZiJfl 24 h, % Smad3 &35 B4 il 5 B
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5 PC-3 NP AR FURA 35 22 5 . e n] WL, i) B A R, TGR-B1 {5 S ANAFAERT, DOC HLRERS T
Smad3, 8 DOC T Smad3 i FEAE AU TCF-B1 15 S @203 5 X, 5 TGF-p1 F8HY EMT F-1%
HRE 7R Smad3 78 e & v ml BEIS A S T TGF-B1 155 B HAAE A . (B (845 1 2 138 Ho Al Ak
FEPE th, PTX TEPLZS PR 40 h BEAS A2 TGF-B1 5 T EMT i F2 0 5k AR S 45 AR i AR T g
S PR Ay 0 T 24 1 2 7 S B0, T BB S 25 R A R G
3.2 #HFEF Statl A gES 5K TGF-B1 A DOC i#1E Smad3 HI1E A

B 5 S 55 335 ?(Signal transducers and activators of transeription , Stat1 )i A Y Stats
FE DL, BEAE 1 ) b8 20 e A M 5, 375 e 200 080 T, A e g A A SR R e vt i B G
HEAE, W HCE VRG] 7 AR R AN TGF-B1 {5 53l % SR A AP TE BB 2% , DOC 24T LA
T Smad3 FikKF-, H DOC [AIAFEHL T il Statl f9FIAKF- 50 UESE Statl F1 Smad REAS HLAHSE 5P WA
AR HEIT R 7R Smad3 BIAZ.C S 3 T XIS A ZAETE Statl 2550750 . #275 DOC 1] A i i %
K Stat1 # /K-, 5200 Stat] 7E Smad3 J5 3 1 X IR AYS55 2K T I8 Smad3 (9% 5K, T HAR F1 K
SERIBERR ALK . R ST AFR , 7EFLIRER 5 PN I R M ] B2 e bt e e 3K Stat]l HATEL
FEAE R L B IR ST Statl RIBRENS — E R IR DOC S M i 41 i Jis 40 il 1) 245 ) Uk
PERUUET UL, DOC P75 Smad3, AN HE 25 W B w51 B o FEAH G , AT BEIE 23 15 DOC 2545 hi 1 mir 51 ik
R REAFYIECR . I, DOC MPTREALER L K Smad3 76 259 Bk Al 51 B % e b 9 1 F IS (e Ak —
HIRARGE .
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