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[ Abstract | To investigate the effects of siRNA mediated HMGAT1 silence on proliferation and the gene expression
of HMGAT1,a-SMA and E-cadherin in activated hepatic stellate cells and its mechanisms. Methods Synthetic HMGAT1 siRNA was
transfected into LLX-2 cells to silence the HMGAT1 gene. The expression level of HMGA1,a-SMA and E-cadherin was determined by
RT-PCR and Western blot experiments. LX-2 cell proliferation was assessed by MTT assay. Results The best inhibited effect was
HMGAT1-siRNA-1. Compared with control group,the cell proliferation and the mRNA and protein expression of HMGA1, o-SMA
in TGF-B1 group and TGF-B1+ NC-siRNA group were significantly increased (P<C0. 05) , without significant differences between
the two groups (P=>0.05) , while the expression of E-cadherin in TGF-1 group and TGF-31+NC-siRNA group were significantly
decreased compared with control group (P<C0. 05). Meanwhile, the cells in TGF-81+ HMGA1 siRNA group showed significantly
decreased proliferation level,down-regulated mRNA and protein expression of HMGA1,«-SMA but up-regulated expression of E-
cadherin compared with TGF-81 group and TGF-81+ NC-siRNA group(P<C0. 05). Conclusion
cantly down-regulate the expression of HMGAT in LX-2 cells cultured with TGF-81, thus inhibiting the proliferation and activation
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HryEE 5 Y h LA "4 8. it A HMGAL, « SMA
T E-5 %6 2 (E-cadherin) B 50 BEHU R 3 B 9E [ Abcam 24 #] ,
WS B TeG L BPT A Bractin 54 58 BEHTAAFIL E 50 1eG W H
e A2 G EHOR A R . PO A e i (MTT, -
B RAEY R A R 7). DEPC(Diethyl pyrocarbonate) |
T H M (DMSO, % [E Ameresco A,
1.2 Fik
1.2.1 siRNA %3t 5 & 8 Negative siRNA control (NC-
SIRNA) ARy 344 %) B g )™ 00 ol 56 1o 2 W B A R 2 ) 52 3 I
S A A 3 % HMGAT-siRNA J§ 51 (BC004924)
i) siRNA, 43 5 2 HMGAI1-siRNA-1, HMGAI1-siRNA-2
HMGA1-siRNA-3, L3 1.2,

*1 EIE bR

R Elkzlezdl FUKE p) BIGBE (C)

HMGAl [EY$HE 5-AAAAGGACGGCACTGAGAA-3' 229 57
RYBE S-GGAGCTGGGAACTGAGGC-3'

«SMA  IEM$E S-TTACGAGTTGCCTGATGG-3' 128 52
RYBE 5 TGCTGTTGTAGGTGGTITC-3'

E-cadherin IFM$§ 5-AGTGAACAACGATGGCATTT-3' 412 54
RYBE S-CTCAGCCCGAGTGGAAAT-3

B-actin ENH$ 5-CGGGAAATCGTGCGTGAC-3' 434 56

R3HE 5-TGGAAGGTGGACAGCGAGG-3'

*®2 3 AR M HMGAL siRNA F 75l

RIR il
HMGAI1-siRNA-1  JF¥ 4% 5'- UGGAGAAGGAGGAAGAGGA dTdT-3°
R 3~ dTdT ACCUCUUCCUCCUUCUCCU-5*
HMGAI-siRNA-2  JFv/ % 5'- UGGCCUCCAAGCAGGAAAA dTdT-3*
3 3°-dTdT ACCGGAGGUUCGUCCUUUU-5*
5¢
3¢

HMGAI1-siRNA-3  JFX 5 -CACAACUCCAGGAAGGAAA dTdT-3*
RN B - dTdT GUGUUGAGGUCCUUCCUUU-5

1.2.2 AJFEUIRAEMRE LX-2 B35 95 MARAC IR & 8 5
DMEM/[ % 10 % fi& 45 1l 35 (Hyclone ) ,100 U/mL H & & & 100
U/mL $E8 £ T 37 °C & 5% CO. BYWEAS 5% 557 . 40 M 0 BE
AL 0. 25 %0 IR AR IS 6. 2~3 d B 1 K.

1.2.3  #ifuf% e oA sk HMGAL siRNA §fi #8544 40 fd 53
PITF 6 41 - 45 A R A CRUG e g 44, T4 51 sIRNA) (IE#
X HEAH CIE 8 B 9% 09 LX-2 g 0 | B 4 % B4 CHMGAL NC-
siRNA) . HMGA1-siRNA-1 21, HMGA1-siRNA-2 4] } HM-
GAI-siRNA-3 4. #4b T X A KR LX-2 DL 2X10° 4~/
FLI BT 6 FLARCT . B MG IR, R 40 MW BE 3K 3096 ~50%
B R AT Y. AT e RN & W M AR R
DMEM #5353 2 mL 3%, #% FuGENE6 i 71 & 106 0] 45 #4E ,
FEYLJE 6 ho e R LA 5% FBS (1 DMEM b 35 i 4k 242 5 3
48 h, 43l HR B RNA Je S8 B, 2R 2 8 5 i 28O0 8
PCR(RT-PCR) J & [ . 3% HI 3l & (Western blot) 4 JI] HM-
GAL JEFAE A M RE . EE 3 . i xF HMGAL T4k
MR BAER — L F S T L5 .

1.2.4 HMGAI-siRNA X i TGF-p1 5 i LX-2 4 Jifg
i HMGAL,o-SMA E-cadherin 323k [ 5 4% 40 1 4> K 4
20 . TGF-B1 il ¥ 4 (& TGF-pl &b ¥, R &% Yy) TGF-B1 + NC-
sIRNA 2 (£ TGF-g1 481, 4 Je Jm A NC siRNA) . TGF-81 +
HMGAI-siRNA 41 (%4 TGF-p1 fb 3, % 4 in A HMGA1-siR-
NA) X 2 (TG TGF-B1 il & % s, o B 55 W 1 TGF-
Bl Y FEH 10 ng/mL, ¥ Y L BRFIHT, 7 4% 24 h 5, FImMA
TGF-B1 17 24 h,$2H 441 58 RNA K B8 A . R H Western
blot fi1 2 € ft RT-PCR £l HMGA1, o-SMA | E-cadherin &

FTRES 2016456 A% 45 K% 174
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1.2.5 ik RT-PCRAZI % Trizol 557 & #4F i B $2 M

A1 M i RNA L BOGSE B (OD) g0 200 HLAH#EIE 2. 0 B9 RNA #E47
K. WA Fermentas #7558 & . B 6 pL. RNA S FE 5%
cDNA, DLtk Ay #5842 #£ 47 PCR 734, £ H Two-Step RT-PCR
B SR AE B W] 31T RT-PCRLHX 2 uL. cDNA, £ ) i {4 1
H 25 pL. 347 PCR B #7884 &, HMGAL:94 ‘C 5 min;
94 °C 45 ;57 °C 455,72 °C 45 $,35 MMEH ;72 °C 10 min, o
SMA:94 °C 5 min;94 °C 45 ;52 C 45 5,72 °C 45 s,35 I~E
¥£;72 °C 10 min, E-cadherin:94 °C 5 min;94 “C 45 s;54 °C 45
$,72 °C 45 5,35 ¥ ;72 °C 10 min, B-actin:94 C 5 min;94
°C 45 s;56 C 45 5,72 C 45 s,35 ME#H ;72 C 10 min, PCR
FEMIZ 1.5 Yo B R B B R R vk (5 me/L IR 48D )T, 24
JI MRS R . @i Quantity One EHZ 40 7 {4 (Bio-Rad 24
FD L BB N 4 1 HMGAL, o-SMA | E-cadherin mRNA [ 4
Xt ek w (B LA Bractin Sk FRAE) .

1.2.6 Western blot &l 4% & (3 48 Wik 7 & Ui 9 ik 47
Western blot 6 ] , £ B & 41 40 il (1 888 1, BCA 3% 00 2 A
W . W30 pg 192 1 2 A A AR, &8 Rk (HM-
GAl,o-SMA  E-cadherin 433 15% .12 % }% 6 %) iy — 4 5
50 T2 - 5 TR0 A T Y 68 e W, 3k (SDS-PAGE) , 4k i #8419 %% #%
% PVDF B & B 55 59 g Wk i TBST i % i i) 2
o 43 BN B PR R B 1 0 HMGAT(1 2 1 .000) ,o-SMA(] :
800) ,E-cadherin(1 : 1 000) fl B-actin(1 : 1 000) & F 4 CIFH
S VR S A T St P TR R AR A 4501k 4 B (HRP) A7 90
P ERIEE 2 h. Wik 286 80, B3 %5k
MEELE S, Bractin #5 1k, 4 Quantity One BG4 7 5K 14 3K 15
HKAE M RE R,

1.2.7 MTT Wil 40 i g 78 &% deri 1 d Wosf o $od:
KR LX-2 4 M HF 480 T 96 LAk . K 1. 2. 3 iy 43 41 S %
Yy NERME. A RTLIMA SH 106 MTT %W 20 pL, %
MEEFE 4 h g In A DMSO, Fipr 00 & 4 20 48 ff 45 FL W O% B
(A (492 nm) .33 &HH{H .

1.3 geit2sab i SR SPSS 18. 8 it 8 A #4740 4 . it 1
PRLL 72 RoR R E R T 2= 5047, 9 1 SNK-q K 3047
IR . L P<<0. 05 W ZERAGFiTH¥5E L.

2 & 7

2.1 HMGAT 3 H B LX-2 408 HMGA1 mRNA, &
R IR M2 TG R e Je i siRNA B  1LX-2 4 )5 .3
AT A M N HMGAL mRNA 3 3K 7K 7 2 55 H Al %) B4
MR (P<<0.05), H it HMGAI1-siRNA-1 20 T 4 &% S & 4F-
mRNA F ik /D (P<C0.05), Western blot # il 45 5 52 & &
RT-PCR £l — %, HMGAL & B Rk B E T B (P<
0.05),ILIE 1.2,

2.2 HMGAI1-siRNA X & b TGF-81 ¥4 5 19 LX-2 44 Jfd o
HMGAT1,a-SMA E-cadherin mRNA FI & (1 £ LMW 2F
4 RT-PCR %5 % 578 . TGF-B1 4+ NC-siRNA 4 5 TGF-p1 #
B Z ] E-cadherin, HMGA1,«-SMA ) mRNA K & H # ik
KEER TG H 28 L (P>0.05) , HMGAL, o-SMA 33k 1
3% T B AL (P<C0. 05) , E-cadherin 25 ik i 25 1% T %) 16 41
(P<C0.05), 5 TGF-p1 ## 21 K% TGF-pl+ NC-siRNA 4 4H
4, TGF-pl + HMGA1 siRNA #H & HMGAL, «oSMA
mRNA &7 kK FEH T % T B (P<0.05), E-cadherin
k7K B B = (P<<0. 05) , Western blot #5455 5 E &
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M:Marker; 1+ 1E 8 X B4 5225 (X BRZH ;3 B M%) B4 5 4. HM-
GA1-siRNA-1 4 ;5: HMGA1-siRNA-2 41 ;6 : HMGA1-siRNA-3 41 ; * :
P<C0.05; * * : P<C0. 01, 5 IE % X B4 .25 (1 o B L Bk BRA L 4%

B 1 ¥ FE8 RT-PCR #ill HMGAL siRNA 3% LX-2
A 48 h J§ HMGAI1 g9 mRNA Rix

_ . o
HMGAT (17X 10°) e
_B-actin<42><1o“) T2 3 4 5 6

12 IR BRAL 5 2. 45 % BRAL 5 3 B M o B 45 4 : HMGAT-siRNA-
1 4; 5. HMGAI1-siRNA-2 #4; 6. HMGAI1-siRNA-3 41;* . P<<
0.05; " * : P<C0. 01, 5 IF % % B 25 (1 % BRAL BT X B A LU 4K o
& 2 Western blot #ifll HMGA1 siRNA #3 LX-2 40k
48 h jg HMGAl WEBRIEBR
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LESEE:N

B TGF-B1%1:548

B TGF-B1+NC—siRNAZE

O TGF—P1+HMGAT—s i RNAZE.

HMGA1 a—SMA v
M:Marker [ ;1% i 40; 2: TGF-B1 Hli# 41 5 3: TGF-B1 + NC-siR-
NA 41 ; 4: TGF-B1 + HMGA1-siRNA £ ;* . P<{0. 05, 5 %f M 41 t
B3 7 P<0.05,5 TGF-B1 fil 40 #l TGF-B1+ NC-siRNA 4 HL#K,

3 HMGAL1 siRNA 323t TGF-R1 ®I#/ER LX-2 4450
1 HMGA1,o-SMA ,E-cadherin f§ mRNA FRix

E-cadherin

3 B HMGAL-siRNA J§ LX-2 IG5 & T L

2151 Tt

X R A 0.352+0.029
TGF-81 Hl 340 0.79340.059*
TGF-B1+NC-siRNA 4 0.75240.042%

TGF-B1+HMGA1-siRNA 0.482£0.05%

* . P<C0. 05, 55 X} W2 Ho g% - P<C0. 05,55 TGF-BL il 4 4 A
TGF-B1+NCsiRNA 4 H. 45,

2325

2.3 gy HMGA1-siRNA J5 LX-2 40 it 34 5 1% 71 B4 725 1k

TGF-81 H4 F1 TGF-B14 NC-siRNA 20 ir | 15 A {& 5 %f IR
AR LE 25 Th i, 22 A SE 3 o8 L (P<C0. 05) s TGF-B1 41 i#%
411 TGF-B1+NC-siRNA 41 ] 22 7 K45 {1248 L (P>0.05);
TGF-g1+ HMGAI1-siRNA 21 iy A fH 5 TGF-p1 H # 4
TGF-B1+ NC-siRNA AL B & T H. 2R A5 ¥E X

(P<<0.05), W3 3,
)| 2 3 4

a~SMA (40X 10%)

1 2 3 4

B-actin (42X 10%)

1 2 3 4
)

HMGA1 (17 X10°
1 2 3 4

E-cadherin (97X 10%

® 3t B
0.9r B TGF-p1FI4E
o.sh B TGF-P1+NC-s i RNAZE

O TGF—B1+HMGA1-s i RNAZH

0.7¢
0.6F
0.5+
0.4F
0.3F
0.2¢
0.1¢

0

HMGA1 a—SMA

E-cadherin
1: %t B4 52 TGF-R1 #3240 5 3: TGF-p1 + NC-siRNA ;4. TGF-
B1+HMGA1-siRNA 41; * : P<<0. 05, 5% B 40 [ 455 % . P<<0. 05, 5
TGF-B1 #1341 #1 TGF-p1+NC-siRNA 41 .45,
4 HMGAI1-siRNA ¢33 TGF-p1 R ER LX-2 4458
i HMGA1,0-SMA E-cadherin mRNA f1&E B £ i

3 it it

b Bz 6] J5i 5% 4k (epithelial-mesenchymal transitions, EMT)
e A8 RN b B A M 22 DT R A A O TR I A R AL AR
A % F R A3 b K A R P DA A AR P RS L TR 2Rk
() 58 5% 48 AR 30 25 1 OB B 1 L o SMAL T 4E 48 i e S 1
H-1 5 AT A% 5 1R R A8 0 G Bk L 1T 2 1 8 B D e T
T RS TR T A 40 A0 R W RETT . EMIT R4
FEAMME RS A A KA B A it R E LA
. 1R GUR R (% b 40 B T 22 EMT o 2 52 90 H 76 (R N
AR 22 RV AT (08 40 0 K45 B N 35 & T 78 4 41 3 45 v o2
TR T . B W 5L 2 5 5 2 B EMT [ e 4 ] LA
W bR AR B A . BF R R B R M HSCL T 46 g AR
B LR e EMT #40 LBG 2T 2 4 i . 3 < B JF <2
LRAIMGLSS T AR Bk, EMT i #2726 1
UL KA VR T T RE R —EEH

TERFR T, O A 0T 1Y A% B LS55 )T 51 (MARs/SARs) 4L
HMGAT o R [ H 5 1 7 4k Y 05 ity e 5t . HM-
GAl A HES SH R . MERHEHMERE T4 . BE,
PR SRR R R IR BT . HMGATL 7 53 16 i 2
HA P ILT A RIE M EZAATE TR 0 B R 14 5 11 4
Bt . HMGAT SS9 247 o e R 25 B 00 T3 & Jib
JoA 2 e 0 R T 2R R AR X TR A SR KT 0 T 2 B T R
. KRR g K B, HMGAL 5 [ AR 10 4 55 7%
ARG, FLAE IR i h i 3k B8 TIE W AL . BH R
HMGAT it EMT 25 TR gLk .

AR S 0 4 B R B, TGE-1 /6 Fl T LX-2 % HMGAI
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B RXA LIEMER, HIE R HMGATL 1) siRNA BEUTIR LX-2
AN HMGAL B9 35, H 2L HMGA1-siRNA-1 i3t B3 [8]
RIfE. T HMGATL JERH AT 82l TGF-p1 X HMGAL,
a-SMA Je K FI 35 1 235 #9155 AR L5 Rl it mT 4 i) TGF-B1 %
S LX-2 HGE A BT AR 0 E-cadherin 3k gy HIE A, 9]
BRHZ 5T TGF-R1 ¥ S (9 2R 40 M 7% 1k .

L LTk , HMGAL 5 K 75 DL AR 40 0 35 4k 8 H o0 1y I &5
PR R R T EEAEM . ARE R HMGAT 72 JF £ 4 1k

R AR AT H R SR . RORUTRE SUR e [10]

S S AT LT AR PO W DR LA R R e R 2
5 T B R UA R — 2B MR . R EMGAL B3R5 A 3R
i R B 96 AT 4T 4 A B — A BT

S & ik

[11]
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