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Abstract: Objective
expression on hepatic carcinoma cells SMMC-7721 proliferation ability and sensitivity to DDP in vitro.
Methods Previous study had successfully built SMMC-7721 cells with GDF11 over-expression. Meanwhile,

empty vector infected cells and wild-type cells were treated as controls. Cells proliferation ability was

To explore the influence of growth differentiation factor 11 (GDF11) over-

examined by CCK-8 assay, and the proliferation curve was calculated. Colony formation assay was adopted
to evaluate colony formation ability. The SMMC-7721 cells were treated with various concentrations of DDP,
Western blot showed SMMC-7721 cells
with GDF11 over-expression had successfully built. The overexpression of GDF11 could significantly inhibit
the proliferation of SMMC-7721 cells in vitro, and the effect were significant at 96, 120, 144h (P<0.05).

Meanwhile GDF11 over-expression group had lower ability of colony formation than control groups(P<0.05).

then the cell viability was measured using CCK-8 assay. Results

The over-expression of GDF11 made SMMC-7721 cells more sensitive to DDP, and the effect were significant
at 20 and 40pg/ml DDP (P<0.05).Conclusion The over-expression GDF11 could inhibit the proliferation
and colony formation abilities of SMMC-7721 cells, and enhance its sensitivity to DDP.

Key words: Hepatic carcinoma; GDF11; Proliferation; DDP; Sensitivity

{ ZE. BB #FRGDFI1 ( growth differentiation factor 11 ) if & ik %} JF 4m ifL % SMMC-7721 8 AR 41
YR ) BORAA SR E R e . iR AT MR M GDF 113t & ik 69 SMMC-7721 48 06, R B A 2 3,
PR J 40 B LA RS A ) tm B4R A SE R CCK-8i A 4m B3 SA A8 1, T S & Tk, 55 Bl m 0L 35 1
a1 CCK-8ikAM GDF 113 & A 33 2 f 44 25 M AR L0 % vf . B55R Western blot2: RIHE,
B #GDF 113t £ 34 69 SMMC-77214m e, GDF 113d & 3k 3T 9 249 %] SMMC-772 1 4m AL 69 Ak 9138 7
#A1, F£96. 1204 144 had#p#/E A % 2% (P<0.05) , FL 5% 340 m Ao d s PR 2R S0 0 R Ak 7 9 0k,
35 (P<0.05) . GDF11it & ik 4% 4% 3% 7% /T 48 i0 % SMMC-7721 4 a3 IR 48 69 B R B, IR 48 7k FEBR20 pg/
ml&40 pg/mlid, 5abpgsatart £ F A % F &L (P<0.05) . it A peESMMC-7721 40 figid &
HGDFIVE &G, HARSG AR ST IET R AL 1 A AR, *T4CTT 25 i 4a a9 AR B 3%

KR AFanfesk; GDF11; i i4h; SEL

hESES: R735.7  XEMARIZES: A

0 3IF
S A A S PR A2 i e T T A AR b 2 4

YisEHE: 2015-08-10; {&EIHHE: 2015-09-22

EE B, 300060 X &, KZEFHKFMNEERILE
M AA, BRIPBIERESZHR TS, SURBHEHE
HEEERE, RETHEBLEELEERE

BIS1EE . #Ar4, E-mailitonghang@medmail.com.cn

EHE®EAN: KRABF (1987-) , %, MEfis, T BN
FIRE AL

P A (R R IR, — MRS S AR A e IH A
M S AR & B R . TR TR R LA
PEME 22—, SE TR AR AE BT B T s 5 =
B, HEWRFRA B LTI R e
KIAWG 822, 60%~T0%H B EET ARG HAFEZ
WERH L T & R s R, SRR TS, T
RARRIT T, —HERAR AR
GDF11 ( growth and differentiation factor 11 ) Jg&



* 460 « ADBBLG 38372016 F 554345556 H8 Cancer Res Prev Treat,2016,Vol.43,No.6

TFTGF-betaifB K i%/BMPI K ik AY— b1, MGDFSTE
Z5M E R R, S 5EERME SIS R 5
KB, GDFUTEMILAIARNT IZ3KiE, Hi
B IEZHZUGDF 11 mRNA kK E-fen™ . i sy
WGDF11)5, B, M- GDF11RYK
-, BEFE AN ETR D . U TLAR AR SE & BRI
S P GDF LK, Rl G /NGO IE . B 8%
UL R B A A A T e RS . GDF11iA 2
ARG NFRERIR Y E , S50 B 4 iR
20 = ) BT

K FGDF1HFIE B i £ 4 b+ A EH AL
I k& R R e s 2 e . mER R,
GDFUIXFIE# & R 4 iy 3 s LA /e, &
FRIAEIN & RGN H RN R G IE ST R
SR, X FGDF1LEE MR I i 72 v i/ F A AE
Jifrgea 2 28 e A B ik B ik, A R

A ST O 1 2 A AN g SMMC-772 14
M GDF 11 AR IB KN, WEGDFI1 0k ik
XF SMMC-772 LA S|4 58 R 7 K Xof N S JR% B 1) 5
M, LR ARG 7B S ) R B A Atk

1 ME5HEE
L1 ARSI

JIF 20 365 SMM C-772 1 41 g S V5 F R L B2 Bl ok
2 bR B B PLIE S S0 %, GDF1Lad Rk
SMMC-7721 ( GDF11-7721) 4 J% 23 At HE 40
i (GFP-7721) ¥ %Rty d# . DMEM
PSR (2 EHyclone/A W] ) 5 R4 L% M &
M1l ( £EGibco~H] ) 5 bt AGDF11HLEREST
&I 3 EE Abcam /A Al 5 FRPTA B-actin B v FEHTIA
KM AL YT BEARIC W E T RIgGhLiR . Fdite
IgGHUIASI AL 2 & A vl CCK-8K it
FIEE A HA Y Ab2=0 58 1, RIPAZSS#IR K A
B B3 i R F AL 38 = KA AR A
1.2 gk

N2 SMMC-772 141 . 28 2% 44 % IR
SMMC-7721 411 }2 GDF 113 & i SMMC-772 141 fifd
PIRE SR T 10% 08248 1% DMEM s B 2 i
BF37C. 5%COAMsEFRF PR R, HRM2KHE
Tt KT IR, RN EE A 1K 22 80% 0], FH0.25%
FRRE T AR AR . BBORH I K A 20 M FH 5236
1.3 Western blotiiFSMMC-772141 i -H GDF 114k
EESSIN

WA AR, 53 ) B A8 T i RIPA 22 i ik
i, PKIA30 min, fF4HMETE 3 24#. 4°C. 12 000 r/min

20520 min, WA B3 BCATEUE TR 119 E
FE, A AR 30 pgfE FIFRSL 4 SDS-PAGESE K
HLUK 88 . BRI S%BLIR IR EIA1 hs, St
AGDFIATEREHUA (1:1 000) 254, 4°CHEE it
& 12~16 h, TBSTHEIG, MBI i S AL Pl bn
ICMEPTRIgG, ERME2 h, ECLIL2ERLiEF
Mz 2FELIB-actin N2,

1.4 CCK-SiR I A I GDF 113 1k X 20 ffa 1A 4148 5
e TSI

W5 45 240 M LA 2 % 10° 4> A3 L G %% B B2 96
FUA, AR 40 MG B J5 FE AR A I . 430 FRE 9224
48, 72, 96, 120, 144 hitt, HURMAo6fLER, 3%
FIHE TR, EHT 10%K T 8 CCK-8 1) 58 42 1%
TR, HREE3TCREFRAEEFR2 h, R A Shihri
( Bio-Rad ) ¥l 471450 nmy% K (6B, A
AL 6 AT FL, R B R 7R ) A
TA, UK IFEAHBODIE ., PLEH8F B ODIE
S WRAN I R IE AR RE S, 22 ARG A Hh 26
1.5 VA sEFEIE i S B ke I GDF 1 1% 40 Jifd e FE T2
B AE 77 B

BOECAE RN, R, SE Rl
HEE AR, THE R R R AR B A
BB, #4500, 1 000, 2 000, 5 0004 fifg
MR FERR e T2 ecmdB SR ML, BEIILE2 mlfy5E
BREFRWL. BT37°C., 5%CO 854, HEsE
FR2JE o FEEE IR LA H B0 PR HR T UL A 4 e e Bt
KIFRESE, Fi2 BiEW, PBSEWE. AMLINA2 ml
A% LR HFEE, FIRHELS min, EHEER, 455
A SR Y620 min, KSR MR, ST
TP TR, T REIE R . sebEE R =
TR BB RPN A< 100%

1.6 CCK-8y%H5 M GDF 11X 2 g it 1 B Jak 2 1) 56
M)

W AN M 422 BE 1< 1O B AL 1 25 13 B2 B F 9 6 L.
M, o7 20 LG B LRl B SR 60% ), K I e i
AN T) e B UEA T R ST I AR I 15 % FL, VR BE 4 )
H2.5. 5. 10, 20, 40 pg/ml, M6
1L, 37T CRFMRE 24 WE 3T Fis, Fik
T 10% B BICCK -8 58 A RE IR, 4hE237 CIiE
FiREFR2 h, R AZhEEPRIL (Bio-Rad ) Al 4 £L
450 nmF AR . THERFMRE TR, EIxT
YL 2, AH A Se= (O RE 2O B -5
IRLHMOEIE ) /AT BRI G RE < 100%, HEitICsfE
1.7 Gtk

13 FHSPSS19.05E HH A T A B, BT A %54 LA



AYEBRH 3832016 F 55434555688 Cancer Res Prev Treat,2016,Vol.43,No.6 * 461
(xts) Fon. BPEULEER A 0 800y 224341 (One- 1.8 1 P=0.000

way ANOVA ) , DIP<0.05hZEFAG G5 X,

2 GR
2.1 JF4NsmSMMC-772 141 it fF GDF 114 1 ) 3=

Western bloth Il 45 2L 8w . B A4 A
Yl SMMC-7721 (WT-7721 ) Ko 28 3 A R e
SMMC-772140fs ( GFP-7721) ", GDFI11¥G %
ik, HRAEBAR, RGPS EESMMC-T772 1 41 il
70 (GDF11-7721) , GDFl1EHFEHE T E, +
WIGDF 113 3K 14 JHF- 41 9 SMMC-772 1 41 i Fi g
P, R AR D AR SE IR AT T A, DLEIL,

GDF11-7721 GFP-7721 WT-7721

71kD
GDF11

45kD

1 Western bloti& il =2l il - GDF11%E H R Ri% KT
Figurel Expression of GDF11 in GDF11-7721, GFP-7721
and WT-7721 cells examined by Western blot

2.2 GDF11ad Rk il -4 e 33 SMMC-772 141 Jifg
RS RE

P A TR A0 i 2 % s 28R AT FE 00 i 1 A K
JERE, ZR G . MGDF11id ik
SMMC-7721SE 55 4 A e A= 4 IR S 3z 2P0, HoAE
KidR06., 120, 144 hsS 240 Jfd 384 5 100 1 250 0 o 2 35
(P<0.05) , DLEI2; FKHIGDF11idFRiknl DL
T 20 i SMMC-T72 LA A AR SN B E T
2.3 GDFI113d ik B 5L SMMC-772 1 41 1) 5

L U AE
N T 240 0 BCRE Rl , S 6 2H A M ) vE E JE
BB U] AR T X B2, GDF 113 3R 3k /] B AR

SMMC-772 14 J AR AT — 2 A seRETE B BE )1, 22
S HEAGI R L o M2 AR B B A= R A i 2H
JoHIR 225, K3, Z5REH], KSMMC-77214H
Wit FRIXGDF11)5, B B AR SN B e B TR
HRE
2.4  GDF113d k38 hin -4 fe s SMMC-772 1 41 iy
X BT P AR

JH- 20 965 SMIM C =772 1 4] Jfd 25 A [w) e J2 It 461
(2.5.5. 10, 20, 40 pg/ml) YEfH24 hJ5, CCK-8
200 7 25 2H A AN W) 25 0 Wk BE AR T RO B

B GDF11-7721
154 &9 GFP-7721
Il WT-7721

Absorbance

24 48 72 96 120 144
Time (h)

E2 CCK-8;i£#MGDF11E HidRiAXT 4 AL sE aE 89
A

Figure2 Effect of GDF11 over-expression on cell

proliferation ability examined by CCK-8 assay
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Figure3 Effect of GDF11 over-expression on cells colony
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Figure4 GDF11 over-expression could increase sensitivity
of SMMC-7721 cells to DDP
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