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[ Abstract | Objective: To investigate the effect of antagomir-103 synergized by ADM on epithelial
mesenchymal transition (EMT) in Hep G2 induced by TGF-B1 and on the cell survival rate of and
Hep G2 cells. Methods: Hep G2 cells were cultivated in DMEM with 10% fetal calf serum and divid-
ed into the control group, the TGF-B1 group, TGF-B1 + ADM group, TGF-B1 + microRNA inhibitor
N. C group, TGF-B1 + ADM + microRNA inhibitor N. C group, the TGF-B1 + antagomiR-103 group,
and the TGF-B1 + ADM + antagomiR-103 group. Western-blot was adopted to detect the expression
level of EMT, E-cadherin, vimentin and N-cadherin in all these groups. On the other hand, the Hep
G2 cells were also divided into the control group, TGF-Blgroup, antagomiR-103 group, TGF-B1 + an-
tagomiR-103. With different concentrations of ADM on each above group for 24 h, MTT method was
used to detect cell survival rate, and IC 50 was calculated. Results; Compared with control group, the
expression of E-cadherin was up-regulated in antagomiR-103 + ADM group, while N-cadherin, vimen-
tin expression was down regulated. The cell survival rate decreased with the increase of ADM concen-

tration. The cell survival rate of antagomiR-103 + ADM group was significantly lower than that of the
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other groups at the same ADM concentration and when the ADM concentration was 25 mg/L. Conclu-
sion: antagomiR-103 combined with ADM can inhibit transformation of TGF-B1 induced EMT and

growth of Hep G2 cell.

[ Key words | drug therapy, combination; liver neoplasms; cells; antagomiR-103; adriamycin; epi-

thelial-mesenchymal transitions; TGFB-1

H il R 3677 e — R BT A 3 i LA
I IILE A RIT T R AT 25 s 5 i 3
T AN T A BNA YT RCR , (BMRE A0 2 2 Xk
JTE T 2 2 2 e T ST R L IR
FHT 697 98 9 AL 97 25 91 B %5 X ( doxorubicin,
ADM) J&— 7 Ji R S e HO IR A ST 24, % 25 2 4
JEL Y41 AR i 14 2 L MR , AR AL e o 4
AJEf#FF DNA [ SR 5% , 2048 DNA [ 85 A 1
J5T, 4] DNA ZR45 it , AT 1 40 i, DNA F1 RNA
BT o XBSL A R B, ADM. AT AR HE 2
RIMPC T MR35, U5 I 40 0 T, FFo AR
BT WE T ADM JGARZS 5 7= AT 2P, A oF
FER B AEMIE KA bRz — 18] 5 4 e % 1L ( epitheli-
al-mesenchymal transitions, EMT) 33 & A7 , miRNA fE
HEATPEDIRERY /N1 RNA 5B x4y 7 259
Y REA IR o ARSI i /1N RNA (mi-
croRNA ,miRNA) T+ R, % i+ E B miRNA-103
A BELIBTR 5] antagomiR-103 , Xif JFF 48 411l ( Hep G2)
HAT T, #% antagomiR-103 5 ADM It [ f1: ]
Hep G2 2l , WAZE 1 2 T 8 240 A7 15 232 10 52 i)
¥ EMT #7575 % 3 N-Cadherin . E-Cadherin , vimen-
tin [YRIREAL

1 RS

L1 MRS

MR 25 Hep G2 W A vp B BL~# Be F i
A BHE TS B A2, i 4 17 9 HyClone 24 7]
77, DMEM 153238y Gibeo 24 W] 7™ i, B2 1 1l
H3E [E Ameresco 7y f) 7 i, antagomiR-103 | an-
tagomiRNA-MUT | has-miR-103 | microRNA mimics
N. C .microRNA inhibitor N. C iy ¥ 75 ¥k 25 5 AR
AR IR B, B2 3R YN T AR 25 A BR A
#]77 i, E-Cadherin , N-CadherinBioworld £ Vimen-
tin HTLR I B Bioworld A YIRHH A BR A A, HiAth
R X Sy 7 BRI oy Ml R . BV AR B
(SW-CJ-2FD, 7N AL i 25 A IR A W) ) 18] 1 1k
Bi (CKX41, H A Olympus 2% 7)), i {1 i oK 4
(MDF-382E, HZ SANYO /~H)) ,[HiE CO2 B55+48

(Model 310, 3¢ [5 Thermo 23] ) , 4 A 3 & £l vk
PLOIMSH40, AT TR AR A ) o
1.2 Hi&
1.2.1 4 s A 40 Mk HepG2 fif
10% JiG 4= 1ML (FBS) + DMEM 5 3: 3R -5, & T
37 C.CO, (RTRI 5N 5% AE R 78, 4% 2 x
107/mL [ Hep G2 Zi R 0F 6 em BiF= ML,
A& 10% I 4 G B DMEM # T 5% CO, BEffirh
g% 24 h g, BT 40T I E Y DMEM 35 5%
2 h, INAT 10% JIG 4 135 ) DMEM , 4k 2585 5% 24 |
48 h JF RN, 5 A 22k
1.2.2 EMT #37#E%&E [ E-Cadherin  N-Cadherin . Vi-
mentin f CKHASNEEFRY Hep G2 4Hif1 53 con-
trol 41, TGF-B1 244, TGF-B1 + ADM £H , TGF-B1 +
microRNA inhibitor N. C 20, TGF-B1 + ADM + mi-
croRNA inhibitor N. C 24 \TGF-B1 + antagomiR-103
20} TGF-B1 + ADM + antagomiR-103 4 ; L £E 15 5%
VI 1 A % 401 54 30 5 L 80 L, — 20 C..
14 000 r/min5.0> 20 min; Y4 F i, BCA &
HEWSE I 30 wg G F 4T SDS-PAGE HLIK, £
300 mA 1 h f 560 MK E e #8 = PVDF i, 1]
S ¢/ LIBEAR WKy TBST #i B 4] 1 h J5 1 E-Cad-
herin \N-Cadherin . Vimentin 1 GAPDH $i{k 4 °C %
Fa, 1 TBST Ve G IMAAHR. —HiiE 2 h J5
ECL 347 852 , ¥l E-Cadherin . N-Cadherin . Vi-
mentin i H Y FKIA
1.2.3  Z0MasEeE )1 XECE KB Hep G2 41
JfLFH 0. 25% I IEREH AL , LAAIIHR o 8 x 107/
mL 380 T 96 fLAR N, sk Al s as E IR 4 L B4
X HE 26 ADM #H . ADM + TGF-B1 4. ADM + an-
tagomiR-103 2 }2 ADM + TGF-B1 + antagomiR-103
4153 ADM 5 8 NZGWIHIE (C, - Cy) 7331 2 100,50
25.12.5.6.25.3.125,1.56.0.78 mg/L; ADM +
TGF-B1 4l A A ik C,. Cy /) ADM 15 pg/L
TGF-B1,ADM + antagomiR-103 41 K Jim A ik C, .
Cq iy ADM 1 100 nmol/L antagomiR-103, ADM +
TGF-B1 + antagomiR-103 20 M fil A ik C,_ Cy )
ADM #1100 nmol/L antagomiR-103 }2 5 pg/L TGF-
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BL; B 6 N L. A0 M N2y )5 4k 22 15 57
48 h, FF R REFRWL, M LI A MTT 3, 40 i 5
0.25% MMT 7£37 C 5% CO,MfEhaksiissi4 h,
ek BIEW, A DMSO 200 pL AK##%3% 10 min,
SRR G R B BEAR AL T 490 nm A A0
FES LG THA 1C, 8.
1.3 G

SHRE A 3 YRR AE ] SPSS 1.5 4t
TR AT G 0 AT o SO DA 5 + bt
25 (x =5) N, AL ELBER A ¢ K250, 2220 [H] HL %
FH 1way ANOVA P < 0.05 REREG5EE X,

2 #R

2.1 N-Cadherin E-Cadherin ,vimentin ik

western-blot 45 - 75, 5 control ZH 40 iAH HE,
TGF-B1 #H 7 N-Cadherin, Vimentin 3 ik I | E-
Cadherin 231X N ;s 5 TGF-B1 4148 i #H LL, TGF-
B1 +antagomiR-103 4 "' N-Cadherin , Vimentin &jk
T .E-Cadherin %3k | #; TGF-g1 + ADM + an-
tagomiR-103 2 #* N-Cadherin , Vimentin &35 T i |
E-Cadherin 3k Fii; 2R A58 L (P <
0.05), xubzt B antagomiR-103 5 ADM F:[F]
YERT TGF-B1 551 Hep G2 4 fitg, n] LABH @4
240 &4 EMT,

1 2 3 4 5 6 7

— N-Cadherin

semm— E-Cadherin
— R -.-— Vimentin

T — — — —— (A PDH

71 2% control 41,2 % TGF-B1 41,3 Jy TGF-B1 + ADM 41,
4 37 TGF-1 + microRNA inhibitor N. C 2,5 J TGF-B1 +
ADM + microRNA inhibitor N. C 24,6 & TGF-B1 + antagomiR
-103 41,7 & TGF-B1 + ADM + antagomiR-103 4
K1 £&523420 EMT A4H 5% & & i % 3 (western blot)
Fig.1 Expression of EMT related protein
in each experimental group
2.2 ADM XJ Hep G2 A7 i% A0
¥ Hep G2 4fiJfi 73 control ZH 8 > AN[] e J&
ADM 41, A5G S% 24 b J5 4l MTT JE 4600 A R
Y ADM X Hep G2 20 L4715 A A2 . 45 R .
7N, 55 control ZH A IAH L, BEE ADM ¥ J32 (1) 3 i
ANAFTE R B WD, ERA G FE L (P <
0.01), L2 1, 4 ADM ¥ J& = %2 50,100 mg/L
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i, HepG2 20 g 77 1 258 55 HAth 751 2 2 A L Wt A7 384
w, WA, 2880w i AR ADM
KA (1C5) b 6. 699 mg/L, WK 2,

% 1 ADM %f Hep G2 41 g f7 i& &
B R (2 £5,n=6)
The negative effect of ADM on
Hep G2 cell survival

Tab. 1

21 531 ADM (mg/L) 0D,y

control  0.00 0.871 7 +0.046 1 100. 0

ADM  0.78 0.5273+0.0474 60.5+8.9"
1.56 0.4332+0.0556 49.7 +6.8""
3.13 0.4313+0.0204 49.5+1.5"
6.25 0.361 7+0.0687 41.5+7.5"
12.50 0.348 7 +0.038 7  40.0 3.6V

Survival ratio( % )

25.00 0.3130+0.0323 35.9+2. 30
50. 00 0.3225+0.0247 37.0+4.0"
100. 00 0.407 8 £0.0196  46.8 +4. 6"

W 5 control 41 L%, P <0. 01

1.0
os4{f
0.6

0.44

0D value(490 nm)

0.24

'SONNNNRRRAMGY N
'WSOSASSASANASGS
Ry =

0.0

™ T T
Control 0.78 1.56 3.125 6.25 12.5 25 50 100
ADM(mg/L)

" 5 control 41 HL#, P <0. 01
K2 ADM 3t Hep G2 % il 17 & B9 % 7l
Fig.2  The negative effect of ADM on
Hep G2 cell survival

2.3 ADM Xf TGF-B1 5T &4 EMT ¥ Hep G2 4|
JAT 5 A AR5

1 TGF-BL (5 wg/L) i3 Hep G2 4 & A
EMT, [F]i) 25 F AN Al B ADM A BRATHT 24 h, MTT
AN ADM X200 A7 16 A . 4R R, 5
TGF-B1 LAHEL, 4 MU A7 15 R T [, ZRA S
HARC(P <0.01) 522, fGeit it i,
ADM [ 1C4, 4y 8. 698 mg/L, J& ADM {ER TR kA=
EMT () Hep G2 40fE R 1C 11 1. 3 £, $2/5 ADM i
TGF-B1 755 & A= EMT #y Hep G2 4 Jfd i) /5 H Uik
557, (e E2A0 L 08 T 1) BE D R AR, 24 ADM. i 2 1 55
% 50,100 mg/L I, 2 A7 R 5 AR AT EE
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A e, LIRS 3

%2 ADM 3 TGF-B1 % 5 & 4 EMT &) Hep
G2 4 fi 7 & R W9 % vH (x £5,n=6)
Tab.2 The negative effect of ADM on TGF-B1
induced EMTs Hep G2 cell survival

Group ADM(mg/L) 0D 90 Survival ratio( % )
control 0 0.8158+0.0553 100.0
TGF-B1(5 pg/L) 0 0.82780.2289 102.2£1.0
ADM + TGF-BI 0.78 0.4675+0.0236 57.3+6.0"
(5 ne/L) 1.56 0.3435+0.020 1 42.1+2.3%"
3.13 0.3875+0.0217 47.5+3.0
6.25 0.2937+0.0147 36.0+2.3"
12.50 0.2717£0.0217 33.3+3.4"
25.00 0.2798+0.0204 34.3+2.7V
50.00 0.3193+0.0218 37.5+3.6%
100.00 0.3492+0.0178 42.8 +5.1V

. 5 control 41 1L%s, P <0. 01

Control TGF-B 10.78 1.56 3.125 625 125 25 50 |
ADM(mg/L)+TGF- B 1(5 . g/L)

=3
(=}

75 control 414K, P <0. 01
13 ADM 3t TGF-Bl ¥ 5 % 4 EMT #
Hep G2 21 i1 17 78 = W % H
Fig.3 The negative effect of ADM on TGF-B1
induced EMT$ Hep G2 cell survival
2.4 antagomiRNA-103 5 ADM I: [/ F X} Hep
G2 24715 FR Y 5]

JH antagomiR-103 (100 nmol/L) F1 8 >4 [m]#
JEH) ADM 3 [ 1 T Hep G2 40fifd 24 h, MTT 3%
5l ADM % Hep G2 4H A7 1% A2 M . 4521 2
7N, -5 antagomiR-103 ZH#H kt, ADM + antagomiR-103
HAMIAFE R R (P <0.01) , L3, £
it i, ADM il antagomiR-103 $E[R] 4 A
T Hep G2 #fifl, £ 1C,, 2y 3. 826 mg/L, 5 ADM i
AR T Hep G2 4L 10, 4 EL W] 5 FEAE, ADM
H ADM 1 1C,, /& ADM + antagomiR-103 #£f
ADM 4 1C4, % 1. 75 %, ADM + TGF-B1 41th ADM
i) IC5y 5= ADM + antagomiR-103 41 ADM [y 1Cs,
M) 2.27 4%, WK 4, #2278 antagomiR-103 0] DAE i3

ADM iR 40 T, BB A PR FEAE . 24 ADM
WILHE R 2 50 100 mg/L i, 2077 i -5 Ho At 771
A AH HOIE AT 1S =
% 3 antagomiR-103 5§ ADM 3t [& £ T Hep
G2 %8 L 77 76 W % (x £5,n =6)
Tab.3 The negative effect of antagomiR-103 and
ADM on Hep G2 cell survival
Group ADM(mg/L) 0D 90

Survival ratio( % )

0.8925+0.032 6 100. 0

control 0
antagomiR-103
(100 nmol/L)

ADM + antagomiR- 0.78 0.4890+0.063 7

103(100 nmol/L) 1.56 0.4527+0.0257

3.13 0.3463+0.033 2

6.25 0.3213+0.0279

12.50 0.2883 +0.018 3

25.00 0.1545+0.0199

50.00 0.183 0+0.0187

100.00 0.318 5+0.038 6

0 0.8905+0.0303 99.8 +4.2

54.8+7.0"
50.7 +3.8"
38.8 +4.4"
36.0 +4.2"
32.3+2.40
17.3£2.39
20.5+2.2"
35.7 5.3

) 5 antagomiR-103 ZHAH L, P <0. 01

0D value(490 nm)

) 5 antagomiR-103 £HAH L, P <0. 01
i 4 antagomiR-103 5 ADM £ [ 1F A *f
Hep G2 % .7 V& R 09 % '
Fig.4 The negative effect of antagomiR-103
and ADM on Hep G2 cell survival
2.5 antagomiR-103 5 ADM JL[E]{/FE A X} TGF-B1
P54 EMT /9 Hep G2 4l A7 15 SR A5
JH antagomiR-103 (100 nmol/L) I 8 4~ [d] i
FER) ADM S T TGF-B1 ¥ § % E EMT g
Hep G2 40 Y 24 h, MTT 4l antagomiR-103 5
ADM Xf TGF-B1 %5 &4 EMT (¥ Hep G2 4l i f7
IR, 45 R B /R, 5 control 4, antagomiR-
103 + TGF-g1 21 #f k&, ADM + antagomiR-103 +
TCF-B1 2 A M A7 I A W2 T B (P <0.01) , L
Ko G E A, ADM Hil antagomiR-103
LR T TCF-B1 55 A A EMT ) Hep G2 4
Jit, ADM ¥) 1C5, & 3. 913 mg/L, 5 ADM Hipfi{E
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41 3%

T Hep G2 41Hu 4 ADM ) 1Cy 1 H B1 5 15,
ADM 27 ADM f9 IC,, 4 ADM + antagomiR-103 +
TGF-B1 21 ADM #Y IC5, Y 1. 71 4% ; ADM + TGF-
Bl ZHH ADM ff) ICy, /& ADM + antagomiR-103 +
TGF-B1 2 ADM 1y ICy, 4 2. 22 %, WK 5, /R
antagomiR-103 5 ADM J:[a]/E T TGF-B1 i F &
4z EMT 1) Hep G2 4iJfd, o] LA s 40 ML T, P&
AUMFEAE . 2 ADM ¥ 19 5 2 50,100 mg/L
R, 20 A3 23 1 A 7R e 2R LA v
% 4  antagomiR-103 5§ ADM 4t [& £ A %t TGF-B1
V% § & £ EMT &9 Hep G2 41
HIEERE B (x£s5,n=6)
Tab.4 The negative effect of antagomiR-103
and ADM on TGF-B1 induced EMT%
Hep G2 cell survival

Group ADM(mg/L) 0D,
0.858 7 £0.033 2 100. 0

Survival ratio( % )

control 0
antagomiR-103
(100 nmol/L) +TGF 0
BI(S p/L)
ADM + antagomiR- 0.78 0.5433+0.0819
103 (100 nmol/L) + 1.56 0.4345+0.029 2
TGF-B1(5 pe/L) 3.13 0.3393+0.0227
6.25 0.258 5+0.0177
12.50 0.2212+£0.0213
25.00 0.198 8 +0.022 9
50.00 0.2113£0.024 6
100.00 0.246 8 +0.042 5

0.8577+0.0374 99.9+6.3

63.3£9.3"
50.6 £2.4"
39.5£3.0"
36.0£3.5"
30.1+3.6
23.2£3.30"
24.6£2.8"
28.7+5.7"

5 antagomiR-103 + TGF-B1 AL, P <0. 01

3 i

EMT [ %4 5 2 F N %4 5, 32 51 £ Fh 4 i
JEEE R T 0 5, TGF-g'7  FGF™ (EGF" 4
ATLLE S EMT (9 & Ae , 0 mT L5 | 3 e 240 i 1 1
Bt o Akhurst RIVBESE R B, I8 40 i 225 55 A 5h
Wk TCF-B1 J5 4P th B [ 4 B 1 b g e Uk 2
PAFRZBHHE, FILAT TGF-B Z (A AT LIBH 11 EMT £
KA R A AR 7% . ADM J&—Ff % | R
iR ) TR 2R AL 0 , o) 45 S0 40 A 1 30 ) 4 L 7
PEVE T, AT 5 200 R 54 455 0 0 D R, T L3 5
pS3 ik p53 AEH RIS A s T
X AT HESE ADM 51 4 M A7 15 R B S > —

TEASZH o TGF-B1 5 & 4 T EMT () Hep
G2 Z AR 26 5 % HE ZHL A L JE B 48 2% S, J IR ]
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BRI
c,\‘;&\gf\%\bﬁ%.\m"@‘xﬁ’ BRI\
36(’ ADM(mg/L)
o
&

N3
2™

ADM(mg/L)+antagomiR-103(100 nmol/L)+TGF- B 1(5 w g/L)

) 5 antagomiR-103 + TGF-B1 ZHAH L, P <0. 01

K5 antagomiR-103 5 ADM 3t [ 1 J 3t TGF-B1
%5 &£ EMT 8§ Hep G2 40
FUEFRNZPH(xts,n=6)
Fig.5 The negative effect of antagomiR-103
and ADM on TGF-B1 induced EMT%
Hep G2 cell survival

AEJE EMT BUHTIR T-/E T, 400 & A2 EMT 1) 248 i 5
T HUR T A A 5 T8 ST A R AE R,
Wnt/B-E R[5 5 B T UFHE KA survivin | eyelin-
DI, AT 40 i Jo] 39 A 2 L 75 | S 40 4 R0 410 ) 4
PR T RN b R 20 i R R A A A T
Yiiff e A, W RE R B TR — ORI R
TGF-B1 W75 M 5 57 40 & A 0 1, A7 30 1 R
(RI2A % A EMT, 3643 — 5 B BT Lo pk

TEASZEG h, ADM BRI T TCF-B1 539
Hep G2 4/, 55 control 41, TGF-B1 41 4H b, EMT
HIFR 5 4 2 H E-Cadherin . N-Cadherin % Vimentin
RIREUAY R, 2 57 G517 & X ; antagomiR-
103 5 ADM F:[64E HF TGF-B1 1551 Hep G2 4|
ftl, 5 TGF-B1 41 #H [, N-Cadherin 33k~ i | E-
Cadherin 2235 1 . Vimentin £IX T, ZREB SR
2R (P <0.05) X SE55 1R H], ADM Xf TGF-
B1 i1 Hep G2 4fiffd K2k EMT A I 41 il £
FH ,antagomiR-103 5 ADM JL[6]{f F F TGF-B1 i
S Hep G2 41, xF 41 it & 4E EMT A $il il 45 1]
antagomiR-103 B¢ & 1L y7 254 ADM I: R/ A F
TGF-B1 i35 k4= EMT 1) Hep G2 4 Jig, {i f§ MTT
A ADM X} Hep G2 40 M A7 1% ZR A 200, &5
TR ANMLAE TG R BEE ADM i J32 1% 38 ey 1 B AR
ADM X} TGF-B1 55 &4 EMT f) Hep G2 4l fifif7
TG AR A FEI 3 A0 MAF 05 3R A ADM Y B 0 14 & i
FEEARG, HL 5 SR 0l i FH ADM 4 A B, 76 A [R] e B
ADM YEHITF , 4 A7 T5 R AR A0 TC W W 25 5, T R
55 TGF-B1 1 5 #1157 EMT [ /E Fl A K, an-
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tagomiR-103 54ky7 254 ADM H:[E]/E A+ Hep G2
X ATTE R, S5 BN, 0 A R b
& ADM Ve B (3 i W S R AIG, 76 ADM Ve B Oy 25
mg/ L Bif, 5 5 A ADM 41 | Bl fif ] antagomiR-
103 ZH A AfAE SAH LB R AR (P <0.01) , A &iit
275 X ;antagomiR-103 5 ADM J:[d]4f A F TGF-B1
BSR4 EMT 19 Hep G2 4HA, MTT 530 2 MU F£ 35
RO HIL B R, 5 control 4 | antagomiR-103 +
TGF-B1 41H{E , ADM + antagomiR-103 + TGF-1 £
HY AN A R R R (P <0.01)

ZE | Frik, antagomiR-103 X} TGF-B1 i S Y
Hep G2 4fiffl EMT & 4= A M dl4EH, 5 ADM 3t
[ FH T Hep G2 40 i 1, B I 5 | 262 200 737 238
G, {5 ADM 2 5040 i 9 B2 Y S8 R A1, 3k 2 45 2R 1Y
RIEIEA e H B AR — i BE miRNA P 45
PUVE ARG  AEI2 FAAR A AR FH AL AS 52 36 34 R IR A
U, B e 5 5 0y 2 B v dk e R A WE 9T AL
miRNA (1% & P T 95T 8 45 BEL W7 JH-90 400 B 1) EMITY []
I LIRS T 250069 7 I B AR 0 Al A5, He xof
Il R IR # S R BB HA BT . X AT RE
B R IR {5 28 R B R AL A AR B Ay R g B
VKA, Sy e 38 TR T R B A

4 SEW
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