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Abstract
BACKGROUND
Ophiopogonin D (OPD) is an important monomer

Baishidenge  WCJD | https:/ /www.wjgnet.com

component in Chinese traditional medicine. Ophiopogon
extract has anti-cancer effects, but it is unknown whether
it has anti-liver cancer effects. We hypothesized that OPD
could have anti-liver cancer activity by up-regulating the
expression of miR-519d-3p and then down-regulating the
expression of eukaryotic translation initiation factor 4E
(EIF4E).

AlM

To investigate the effects of OPD on proliferation,
migration, and invasion of hepatocellular carcinoma cells
and the possible mechanism involved.

METHODS

HepG2 and MHCC97 cells were cultured for 48 h after
treatment with different concentrations (2.5, 5, and 10
pmol/L) of OPD. Methylthiazoletrazolium (MTT) assay
was used to detect cell proliferation, Transwell assay
was used to detect cell migration and invasion, real-time
quantitative PCR (RT-qPCR) was used to detect the levels
of miR-519d-3p and EIFAE mRNA in HepG2 cells, and
Western blot was used to detect the expression levels of
CyclinD1, p21, matrix metalloproteinase (MMP)-2, MMP-
9, and EIF4E proteins. Dual luciferase reporter gene assay
was used to validate the relationship between miR-519d-
3p and EIF4E. To obtain HepG2 or MHCCY97 cells with
miR-519d-3p overexpression or EIFAE knockdown, miR-
519d-3p mimic or si-EIF4E was transfected into HepG2
or MHCC97 cells. Then, RT-qPCR was used to detect the
level of miR-519d-3p expression in HepG2 or MHCC97
cells and Western blot was performed to detect the level
of EIF4E protein to verify the transfection efficiency.
MTT assay, Transwell assay, and Western blot were
used to detect the effects of overexpression of miR-519d-
3p or inhibition of EIF4E on cell proliferation, migration,
and invasion as well as the expression of CyclinD1, p21,
MMP-2, and MMP-9 proteins.

2019-12-28 | Volume 27 | Issue 24 |
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RESULTS

Compared with control cells, the rates of reduced
growth of HepG2 cells in the OPD groups were
significantly increased (P < 0.05), cell migration and
invasion were significantly decreased (P < 0.05), the
levels of CyclinD1, MMP-2, and MMP-9 proteins were
significantly decreased (P < 0.05), p21 protein expression
was significantly increased (P < 0.05), miR-519d-3p
expression was significantly increased (P < 0.05), and the
levels of EIF4E mRNA and protein were significantly
decreased (P < 0.05). MiR-519d-3p negatively regulated
EIF4E expression in HepG2 cells. Overexpression of miR-
519d-3p or inhibition of EIF4E inhibited the proliferation,
migration, and invasion of HepG2 cells. Inhibition of
miR-519d-3p expression partially reversed the inhibitory
effect of OPD on the proliferation, migration, and
invasion of HepG2 cells.

CONCLUSION

OPD inhibits the proliferation, migration, and invasion of
hepatoma cells possibly by regulating the expression of
miR-519d-3p/EIF4E.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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TP
=

# A2 % D(ophiopogonin D, OPD)-# ¥ 25 & &2 B
VoE R AR R S LR B, AR E AR
JT 4m A6 %% (hepatocellular carcinoma, HCC)VE F & & 4.
AHFFRABIXOPDAE 4% 38 i _EAmiR-519d-3p A& ik # i
TR A 4w fed0 5 A2 44 B -F4E(eukaryotic translation
initiation factor 4E, EIF4E) & ik X £ HCCAE A

V=14
FITOPDXTHCCaAe3g 7 . it A5 FniZ £ 69 RS ve AT
B 694 A AL

FiE

¥ /RHCC %8 i HepG2A=MHCC97, R B3R (2.5 pmol/
L. 5 umol/L. 10 umol/L)#5OPD#E A48 hJs, va ¥ 4
ke 1 2 &, 7k (methylthiazoletrazolium, MTT)#:- ) 4@
Be3G 78, Transwell#ai] 4m i it 45 Foi% 5, B T
% PCR(real-time quantitative PCR, RT-qPCR)¥: 21
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AP miR-519d-3p#=EIF4E mRNA & i&, Western blot
ol 2 L8 21 %& & D1(CyclinD1). p21. AR4E%
€ B42(matrix metalloproteinase-2, MMP-2). MMP-9
FrEIFAER G F A, AR K Bk 4 L B 52 10 3o ik
miR-519d-3p#=EIF4E Z J8] % %. 34 #miR-519d-3p
mimics. si-EIF4E##miR-519d-3p it & ik REIF4E
F k4] 49 Hep G2A#MHC C97 %8 fit,, RT-qPCRA&M
28 e, P miR-519d-3p & ik K Western bloti& M EIF4E
BG FAR RS FE . MTT. Transwell. Western
bloto A1 # it & A miR-519d-3p k47 H EIF4E &
K HepG2A»MHCCO7 M feL 3 s, T #HFeiz &, &
CyclinD1. p21. MMP-2feMMP-9% & % ik 44 % 4.

&R

Larmsirk, OPD#Hep G2 i d 4 £ 2 573
(P<0.05), it A5 Fe13 22 34 B F HAK(P<0.05), HepG24m
#e# CyclinD1. MMP-24eMMP-9% & % ik B A%
(P<0.05), p21%& & 34 237t %(P<0.05), miR-519d-
3pkik B FH 5 (P<0.05), EIFAE mRNAFE & £ ik
2 FBAK(P<0.05), H 2R EARBE. miR-519d-3p/E
HepG24m fie, F ¥ §i A4 EIFAE & iA . miR-519d-3pit
FK B A4 EIFAEF34 39 7T 394 HepG2 m 38 34 . i
A1 4. #pHmiR-519d-3p &L 3 o i 45 T OPDx
HepG24m i 3§ 58 it A Fel 22 e pHI4E A

it
OPD 7T 438 it 748 miR-519d-3p/EIF4E & ik 4#7HHCC
A IG I, TS AR
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JiF41 g2 (hepatocellular carcinoma, HCC), J& & WL A&
IR —, PR AR A iR HCCIRYT LA A
FARUIBR A, BT 47 . 5 HET, HCCRIRTT AL
B, BEWERE, 5 EAFIIREMEB.
I, FEREEIHIHCCHEBMRZEN A AAHER
X. AR A EFHEM R EYEL PRI, BA
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I AR H R R 264 . 224 2 D(ophiopogonin D,
OPD)/2& 2 A4 B b 5 2L B AR R oY, [RIRE LA 2 Fh
ARk N, BF TR 7S, OPDA] RS 32 fA AR EL 1% FH 2%
1 1/AR A i 28 W 45 1 DX 3R B 103 I 5 5 1 471 e
Y AR R AEAM R AR K, OPD R REiE T T R4 AL
AR DG ER (B 13RIk, BEAN AR Sk R, 0 N FLAR
TEIRA KD, (B B AT, OPDSLITHC CAH A i A 47
NIAR SR T 0 A WARIE. miRNAE — A TR /N 7>
TIERIIRNA, A ERL 3% 5 KT S R 2k, iE

oM PR ARG sE . T SRR RS
1720, FE R 0 R AR AR J R P B R S, WA
7R, miR-519d-3p7E B . FUIRE" S i b S R,
AR G R 5 . IERE AR SR, R MRTA
ST AERE 5. B A AT, miR-519d-3pEHCCH [1F FliE
KA. DG BFHAF TN TR, ALY R LA
“F4E(eukaryotic translation initiation factor 4E, EIF4E)j&
miR-519d-3pI4EIE K. EIFAE L B 240 Mo B L a 1K 1
FIRHI— A, MS5 2 MR i R AR R SR I R BiF 5T
R, HCCHZHEIFAEFRIA T, HomaRik i) 3 54F
AAE R BRAR, FIAEAHCCH TS A= 4hr e, Ding%5!™
W 5087, EIF4EZ: SHCCHH AR 1 3 S AN SETE T . AT
5t LAHCCAH At Hep G2 FIMHCCOT A e bt 4, FEAR 1}
7 OPDXTHCCAHEIGTE . ITF A2 2252, JF PAmiR-
519d-3p/EIFAEHAVIN £, 43 HTOPDS2IHHCCAH g
B LR RUZZE AT RENLE, LABINHCCIRTT 25T
KRR .

1 #RRSE

1.1 #4 HCCYH gk HepG2FIMHCC97, ATCCH il 7
OPD, bifi— VAR RA ], 4iE>98%; G-
&, U DYZET; DMEME:FRAE, b5 % 3% A wl; Trizol
IRFFIFI Lipofectamine 2000171 &, 3% E Invitrogen’ 7;
miR-519d-3p mimics. BV ISR, b3 B 25 50K
IR 7], PU L BEME 5 (methylthiazoletrazolium, MTT)
1 FE 2 BR(dimethyl sulfoxide, DMSO), 3% [E Sigma /sy
Ay WG & LR SRR AT BR 2 7] PCRIA
&, HATOYOBOL ], 514741 th_Eilg T
R wal et BUR 2 ITiE i (radioimmunoprecipitation
assay, RIPAYRAM . MMk H R (bicinchoninicacid,
BCA) I 5751 6 R0 X% ' 2 I P A k1) &,
B R R A A AT S BE B AR 2 i I 2
D1(CyclinD1)Flp2 14714k, 3£ [ESanta Cruz/A &; FATAE
o BEPUASE 4 8 B (1 l2(matrix metalloproteinase 2,
MMP-2)HIMMP-9, 4 M HTH AT K AR 2 .

1.2 7%

1.2.1 taja3z Aotk 4 HepG2HMIMHCCO741 1Y, ¥

Baishidenge  WCJD | https:/ /www.wjgnet.com

3

E10%ME4- MIE FIDMEMEE F: 35 E T37 'C. 5%CO,.
97 %W FE ()5 FRAE T RE 75 A 4t M A K B FE IR 3180%
B, BB AL, FERRE 7R, 2 BIEOR AU K Hep G2,
MHCCO741 /i, #fpT6fLik h, fr4ifmt G 2 60%H,
Z M8 Lipofectamine 200036 4. 43 B4 YL YemiR-
519d-3ptE ) (mimics) & B 14X B (miR-NC). miR-
519d-3p#iilf(anti-miR-519d-3p) A [ 1 X1 i (anti-miR-
NC). EIF4E/NT-HRNA(si-EIF4E) [ &LF i X5
(si-NC). #6924 )5, HHHEERTIREE, 4haLRE 77448 h,
WACHE & ZH 2 M AT S5 S

1.2.2 mias A2, KRG HepG2. MHCCO74
L5 3 gt B AL R IE 3 B 9%, AEUTAT4bFE; OPD
A SRR E 2.5 pmol/Ly 5 umol/L. 10 umol/L)
OPD ;77 HEAEH48 h. % 4miR-519d-3p mimics.
miR-NC. si-EIF4E. si-NC[{JHepG2HIMHCCO74H i)
R 7£48 h, 40 Hid ImiR-519d-3p 41. miR-NC4L. si-
EIF4EZ1 fIsi-NC4. #%anti-miR-519d-3p. anti-miR-
NCHepG2FIMHCCO7T4 I35 10 pmol/L OPDIY]
B FAE 48 h, 4 Hid NOPD+anti-miR-519d-3p4H
OPD+anti-miR-NC4..

1.2.3 MTTH 20 B34 78 ARG Gealift 45 M Hep G2
MHCCO741d, JHAMHIRFE 2.5 X 104/ mL, $FT
96 LR, BFFL200 pL, BT MBS IR F h RE 7R, Al
IR f5 #1220 AHLAD . B3R5 R, 459LIMA20 pL
MTTIHEW(S g/L), k855774 h. SRIGFF 557758, I
150 L DMSO, &MS min, Y215 T4 E Sl
490 nm ALl 52 RO FBEAH.

1.2.3 Transwell#it] 2m fLiE £ FodF 20 RIEEYnlEE Lo
HJHepG2. MHCCO74Hf, FHAE a4 15 FIDMEME:
FRELE R, HEAPRIE N2 X 10 /mL. 4T FE s
3% HU100 pLAHRL SN 2 Transwel UNE B, R
FEIMAS00 uL 2 10%f5 4 135 FIDMEME; 75, 1541
Mtz 1.2. 240 H 8 J5, W FEsh Rtk U /NE, PBSTE B4
M, WS E . SE ARt )s, 518 B g,
R, THRIT R AR H . AR 28505 AR My
FIDMEME; ## F: i B Matrige iR, I Z| Transwell/NE
(1 b2, SRS E00 pLAHARER I 25l H Matrigel i
(1) |2, FIREAES A AR LI AR ).

1.2.4 %83 2 FPCRAZMmMIR-519d-3pF2EIF4E
mRNA: TrizoBRAFIFEI S LA f5 40 S RNA. 48
AN IEFE VAR N A TR 20 B NI B, 1 HXA260 nm/
A280 nmfF7E1.8-2.0/ G H A IITRNA, {8 0 4 5% 155
F HIS S NCDNA, -20 CIR1E. SR )5 LLcDN A A #
BRATPCRY #. PCRIZ M %A% 95 “C 5 min, 95 C 10,
60 °C 30's, 72 ‘C 30 s, L454ME3K. miR-519d-3pLAU6 N
W2, EIF4ELLAGAPDH AN Z, K2~ *““Y it 5miR-
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519d-3pFIEIF4E mRNA FIAH X R IE K.
1.2.5 Western blot%& & & ik : RIPAZHER, TS 440
furb B A, Tk ERZA#30 min, 4 'C. 12000 g
0210 min, W4E iR, BCATEMEE A& & BUEEH
B, M EFEZErRR, ZhS minffi (8. BUS pg
PR A AT SD S-SR N M BB FELUK. Rk 4
e, KR A ZPVDFE, 8 5% RE - 0 s 2 1k
A, FPABRTE2 he IIAN—PT, 4 CHEE IR TBSTHEE
3K, FERS min. RGBS AL BEAR G I — 470, =
I &1 h. TBSTHEME3 IR, K5 min. SIAECLE MK
WA N RMT R, B G R G .
1.2.6 A FBRE LR £ B AYIME R EHAET
ME7R, EIF4ER3’ UTRH/FAE S5 miR-519d-3p HAM T
AR5, B 504 K I Hep G240 i 322 7 T 6 FLAR
W, RS 2 60%H, ff i Lipofectamine ™20004
pmiRGLO-WT-EIF4E. pmiRGLO-MUT-EIF4E i i %373l
5 miR-519d-3p mimicsF1H: 110 FE 3L H 4 22 Hep G2+
MHCCO74L. ¥% 4% )56 h, S e i IR 2. ket o
F248 h, WHEA AN, S HE U G 2 i MEAR X 77
UL B R, X - 2H 40 M 11 7 O R R MR T
it B AL TR B FHSPSS 22.0%% 1120 b se i Kiedhs . it
H PR L (Mean + SD)# 7R, W20 8] LU HCR F SR A
frg, 2 411 ELACR FH BRI 3 T7 22 40 4. LAP<0.05%7R
ERAGIER .

2 B8

2.1 OPDXfHCCHIMiHepG2FIMHCCO7385H . Tl
1RZEMFE N S5XTRRALE, OPD4AHepG2. MHCC97
PN R . p21 8 AR IE B E TR (P<0.05), iIT#
FZZ8%. CyclinDl. MMP-2FIMMP-9% [1 %14 2%
F#{K(P<0.05), HAFIMZOPDALIAl Eh s % 7 A 4iit
R (P<0.05). RIJOPD A &K Hep G2+
MHCCO7TA IS SA . ITRARZE (B, RKIFIR2).

2.2 OPDXfHCC4HfitHep G2AIMHCC97+H'miR-519d-
3pFEIFAER AL 55X IEZHE, OPDZHHepG2-.
MHCCO741 il ' miR-519d-3pFR ik & & T 5 (P<0.05),
EIF4E mRNAFIEE [ 3R1% i 34 BFR(P<0.05), HANFIHREE
OPDA[H] L 2= 7 B it & X (P<0.05), ZRIHOPD
A FI AR L HepG2. MHCCO740 g HmiR-519d-
3pFik, MIHIEIFAER A (F2F13).

2.3 miR-519d-3p4E 1A ¥ EIF4E 3R 1A TargetScan
G B AT TN oK, EIF4EI3 UTRB &
EmiR-519d-3p B AN IR T HI(E3A)., 5T
WT-EIF4E[)miR-NCH LU, miR-519d-3p ZHHepG2.
MHC CO74H i %< 't 2= Wi 7% P 1 2 [ AIK(P<0.05), T 5
HAEYLMUT-EIF4E[ImiR-NC41 Eb 4, miR-519d-3p4
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HepG2. MHCCO74H i 5% ) 2 Fig v P LU 2 S o ¢
THEE X (P>0.05)(84), W HImiR-519d-3pn] 5EIF4E
(113> UTRFF L 25A 0L i fE ) 45 6. miR-519d-3pZH
HepG2. MHCCO741 I HEIFAEE (4 %1k 53K T miR-
NC(P<0.05), anti-miR-519d-3pZHHepG2. MHCCI74l
M HHEIF4E S (434 3 5 T miR-NC(P<0.05)(3RS5). &
BimiR-519d-3pfEHepG2. MHCCO74H g H#E i) 57 2
EIF4EZRIE.

2.4 miR-519d-3pit % i s HCC 28l HepG2F2MHCC97
¥z, EAF4Z £ 6% miR-519d-3pZ4lHepG2.
MHCCO740 i 1 miR-519d-3p ik /K & % = FmiR-
NC41(P<0.05), 2 BmiR-519d-3p mimics 443, 40
FmiR-519d-3pid FIE. H5miR-NCZLL#, miR-519d-3p
HHepG2. MHCCO7T4H 2. p21 AR BFH
FRi(P<0.05), ITHFZZEEL, KCyclinDl. MMP-2F
MMP-9% [ 315 i 3 B K(P<0.05), FBHmiR-519d-3pik
FIETHHepG2. MHCCO7THI 5 . T/ FIiZ 28
(K4, R6FIFET).

2.5 #HIEIFAE £ X st HCC 2 ieHep G2A2MHC C973%
7. AR W R si-EIF4EZ4 HepG2. MHCC97
4 HETF4E R 3004 W (K Tsi-NC41(P<0.05), £
EIFAE/NFHIRNARE YLRLY), A -H EIFAERIA 32 B4
#ill. 5miR-NCLEL%:, miR-519d-3pZHHepG2. MHCC97
HARAIHIZR. p21 2 AFRIA B E TR P<0.05), iR AIZ
B4, K CyclinD1. MMP-2HIMMP-9%5 [ 315 i 3 PRI
(P<0.05), FKIAHNHIBIFAER L [ #IH|HepG2. MHCC97
YHRIAIESE . AR ZEB(EIS. K8FIKI).

2.6 fiflmiR-519d-3pFK X #s TOPD(10 umol/L)%f
HCCHIfuHepG2AIMHCCO7H 58 . iTB IR EM
fEfl 50PD+anti-miR-NCZ1 tt, OPD+anti-miR-519d-
3pZHHepG2. MHCCO74 NI Z . miR-519d-3p-
p2 1 8 FIRIE Y &3 PR (P<0.05), iEM MR EL, [
EIF4E. CyclinD1. MMP-2FIMMP-9%5 [ 3R 1% &34 Tt
E1(P<0.05), 22 B4MHImiR-519d-3p3ik /01 %% T OPD
XfHepG2. MHCCO74HMuB4TE . TR AR 22 IR
H(El6. F10F1511).

3 111E

FARF=W B A UM BCR, 2 B Y R EU R AR
WA YRR 20 e S A", OPDRE G
T A R EE R BAA, AR I O R AEE T
T R FE AV F U B 7 SR, O P D 41 il 1 5%
[Kl"Fkappa B- I Pk VLIS 3-8 /K 11 SEB AT 46 i
TR (- LB A M) e 40 f 6 5, 8 98 A2 B S0
fifi SE 11, OPD AT L Il p38 H ik R k. L &L MMP-9
) 2 35 0 1) BB M D A-M B-43 5 4 ifd (1) 438 i F1112 2%,
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BBlS, & =X EED@IIFHEMIR-619d-3p/EIFAERANAPRMIRISIE. TR, =EH

7R 1 OPDX{HepG2/BiRIZIE. ERBFIRZEAVFZIA(mean £ SD, 7 =12)

paxicl WHR%)  TRMEET BRE\EBT)  CydinD1EB p21EH MMP-2EH  MMP-9EH
WigH 0.00+0.00 126.34+10.48 109.23+9.24 0.73+0.07 0.24+0.03 0.77 +0.06 0.75+0.07

OPD 2.5 umol/L4H 17.28+1.75° 92.41+9.14° 81.42+801° 0.61+0.06° 0.39+0.04°  0.64+0.05° 0.59 +0.05°

OPD 5 pmol/L4H  39.46+357*° 71.26+7.24 5937+544° 048+005° 052+005° 052+004"  048+0.04"
OPD 10 pmol/L4E  61.14 £6.28™° 53.41+5.22°° 41.69+4.83"° 0.27+0.03° 0.68+0.06°° 0.37+0.03*° 0.32+0.03"*
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SWIRLALL, *P<0.05; SOPD 2.5 umol/LZALE R, “P<0.05; SOPD 5 pmol/LZBELER, ©P<0.05. OPD: EXEED; CyclinD1: BIEEIESD1; MMP:
HERESEEOE.

&R 2 OPDXIMHCCI7/MiRILIE. TRRZHISE(Imean +SD, n = 12)

4R HIR%  IEREEET) RRAERET) CydnDIZESR p21EH MMP-2ZBH  MMP-9&H
WA 0.00+0.01 105.32+11.22 89.65+833  0.68+0.06 0.29+0.03 0.65+0.06 0.78+0.07
OPD 25 umol/L4H 19.65+1.84° 81.65+843° 71.61+7.42° 056+005° 044+0.04° 054+0.05° 0.65+0.05°
OPD 5 pumol/L4H  31.26+3.45° 62.98+6.33" 56.44+531"° 044+004° 058+0.05° 041+0.04° 053005
OPD 10 pmol/L4E  48.61+4.33°° 42.87+4.39"° 3429+463 029+0.03° 0.73+0.07°° 0.26+0.03"° 0.34+0.03"
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SWRALI, °P<0.05; SOPD 2.5 pmol/LAALLEE, ©P<0.05; SOPD 5 pmol/LZBLHE, ©P<0.05. OPD: EXEED; CyclinD1: HAFHASED1; MMP:
ERTEESS.

A OPD OPD
W \\e o W A\
R O O O o IR
AT oV o @ o T 9oV @ o
CyclinD1 —— -

P2l e - - -

MMP-2 - — —

MMP-9 - — —

GAPDH - e .

HepG2 MHCCO7
B A4 OPD2.5umol/L OPD5 ymol/L OPD 10 umol/L WHE4 OPD 2.5 ymol/L OPD 5 umol/L OPD 10 umol/L
B DA
s )
& &
o i
HepG2 MHCC97

1 OPDX{HCCHepG2FIMHCCO74BIBILTE ., iTABFREHIZIN. A: Western blotkMOPDYEffHepG2, MHCCY74Hff/5p21 . CyclinD1,
MMP-2FIMMP—-95 F3X; B: TranswellfOPDYE R4 EEAAAIZIREE ). OPD: X 21HD; CyclinD1: 4MiAEHERHD1; MMP: J&
[T R .
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&R 3 OPDXYHCCZBAEIPmMIR-519d-3pFIEIFAERIXEIFI@(IMean + SD, 7 = 12)

s HepG2 MHCC97
miR-519d-3p EIFAE mRNA EIFAEEE miR-519d-3p EIFAE mRNA EIFAEERE
WA 1.00+0.09 1.02+0.09 0.62 +0.06 1.00+0.08 1.01+£0.07 0.57 +0.05
OPD 2.5 umol/LZ42 2.1 £0.21° 0.81+0.08° 0.49+0.04° 1.62+0.16° 0.87 +0.07° 0.46 +0.04°
OPD 5 pmol/L4A 3.02 £0.29% 0.63+0.06™ 0.33+0.03" 2.51+0.22" 0.75+0.06™ 0.35+0.03*
OPD 10 pmol/L4H  4.27 +0.38 0.42 +0.04° 0.21 +0.03* 3.12+0.31° 0.57 +0.05™* 0.24 +0.03*°
PE 0.000 0.000 0.000 0.000 0.000 0.000

SWBALLE, °P<0.05; SOPD 2.5 pmol/LALH, °P<0.05; SOPD 5 umol/LZBEHIR, °P<0.05. OPD: EXEED; EIFAE: EiZ/HiREhEenRS4E.

R 4 VRN REBIRSSEY (mean £ SD, 7 = 6)

o HepG2 MHCC97

WT-EIF4E MUT-EIFAE WT-EIF4E MUT-EIFAE
miR-NC 1.02+0.09 0.98+0.08 1.00+0.08 1.04+0.09
miR-519d-3p 0.35+0.03° 0.99 +0.09 0.47 +0.04° 1.02+0.07
PE 0.000 0.843 0.000 0.677

SmiR-NCZELLR, °P<0.05. WT-EIF4E: BZ/DIRERERIBRTIEBHERIR N REGER, MUT-EIF4AE: BEZ/DIRENERIBR T IER LRI N RIGEAR.
& 5 miR-519d-3piBIREIFAEEREZRIA(mean +SD, 7 = 12)
EIFAEEEE
4|
e HepG2 MHCC97
miR—NC 0.63=0.06 0.55 = 0.05
miR-519d-3p 0.23+0.03° 0.19+0.02°
anti-miR-NC 0.60 = 0.06 0.53+0.04
anti-miR-519d-3p 0.96 + 0.09° 0.85+0.07°
PIE 0.000 0.000
SmiR-NCAELLER, °P<0.05; Santi-miR-NCAHLLHR, °P<0.05. EIF4AE: EZANRENF ISR S4E.
OPD OPD
N\ N\ - \\d N N\
U3 «© N «© B «© N «©
FET eV e o SRS AT R
EIF4E — — e
HepG2 MHCC97

2 Western bloti@ =R 2EDIFRFEMIRGEFAERERIX. EIF4E: EUZANIEEL S IG T-4E.
& BB ERIRIRT FEIE 25", H AT, OPDXTHCCEmMA: miRNAZ 5 R ) & AE R . miR-519d-3p/2 i

YVEEAT NHIRE IR AR RN, A S R SR, OPDRIHM] k¥ K IE) —FimiRNA. A HRIEFR, miR-519d-3pfE
HCCHepG24 i85 . iTBMIZZE, FiHepG24l S EEAL MR AP LRIA T, LREMIR-519d-
fiiFCyclinDl. MMP-2FIMMP-9% A1k, Fiflp21E  3pilflid ELEERE A LS 2% (R OCR ( 3R08 B 3 40 45 B
FERIA, $&/ROPDIE— B D AFEHIHCCHIERM, & W auiigsh. TR MRse, JERHH 4 HG0/G1
HCCYRIT TS 1E 254, W, S E a1 R IiAmiR-519d-3p AT #1
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& 6 miR-519d-3pidRIANSHepG2/BiEILIE ., ERFEZEVEIM(mean + SD, /7 = 6)

paxc] miR-519d-3p HIHIR(% FREMET FEREEET) CydnDIZEB p21EE MMP-2EH MMP-9EH
miR-NC 1.01+0.09 5.18+053 115.69+10.27 98.17+9.36 0.71+0.07 0.22+0.03 0.75+0.07 0.72+0.07
miR-519d-3p 3.92+0.38" 48.32+4.18" 56.98+5.52° 41.28+4.58 0.34+0.03° 0.62+0.06° 0.41+0.04° 0.39+0.03°
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SmiR-NCZELLER, °P<0.05. CyclinD1: ZBIBEHIZEESD1; MMP: BEREEESR.

& 7 miR-519d-3pid RIANIMHCCI7/BIIEIE ., FRBFNZZAVS0(mean £ SD, 1 = 6)

baxiz| miR-519d-3p  IMHIR(%) TRBAEET) BRAEE(T) CydinDIEB  p21EE  MMP-2ZEH MMP-9ZEH
miR-NC 1.00+0.08 6.32+0.63 108.32+10.58 86.32+841 0.67+0.07 0.28+0.03 064+0.07 0.79+0.07
miR-519d-3p 2.86+0.27° 39.54+3.88° 52.63+5.66° 45.18+4.91° 0.34+0.03 0.71+0.07° 0.28+0.03° 0.36+0.03°
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SmiR-NCZEELER, °P<0.05. CyclinD1: ZDIBEEIEESD1; MMP: EREEESES.

& 8 IMHIEIFAERANIHepG2/MiRIEIE . IFRAHRZMIZ(mean + SD, 7 = 6)

pax c] EIFEEEE HIR% FRARET) ERME|/E(T) CycdinDIEB p21EH MMP-2H MMP-9&H
si—-NC 062+006 6.24+063 118.65+10.27 101.25+8.64 0.73+0.07 025+0.03 074+0.06 0.71+0.07
si-EIF4E  0.23+0.03° 46.27+4.21° 59.41+525° 48.22+458° 0.38+0.04° 0.59+0.05° 0.43+0.04° 0.38+0.04°
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Ssi-NCHLLIR, °P<0.05. EIFAE: BERZAMRIIFERIBESAE; CyclinD1: BIEHIESDT; MMP: EREEEOES.

& 9 MHIEIFAERANIMHCCO74BIRIEIE . IFRBFNRZEAVE0M(mean £ SD, /7 = 6)

izl EIFEERH HER%) FRMERET) REBEEET) CydinDIEH p21EH MMP-2ZEH MMP-9ZEH
si-NC 0.55+0.05 5.98+0.57 101.58+10.32 88.14+881 069+0.06 027+0.03 0.63+0.06 0.77+0.07
si-EIF4E  0.21+0.02° 32.14+3.58° 56.14+531° 49.36+4.27° 0.35+0.03° 0.68+0.06° 0.31+0.03" 0.39+0.04°
PiE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Ssi-NCHELHR, °P<0.05. EIF4E: EBIRENERIBERS4E; CyclinD1: ZBIREHIZESD; MMP: EREEESSE.

A WT-EIF4E 3'UTR 5’ aggcaguaguucaguCACUUUac 3’

miR-519d-3p 3’ gugagauuucccuccGUGAAAc 5’

MUT-EIF4E 3’ UTR 5’ aggcaguaguucaguGCUCGAac 3’

B 5 20
@ 5 -@‘"&é ROV S R *
& @ T ¢ @ @ e e
EIF4E — L — -
GAPDH — —— —
HepG2 MHCC97

3 miR-519d-3pEBEIEHREIFAERVTRIA. A: EIF4EAY3’ UTRH S S5miR—519d—-3p H A MU HELFS; B: Western bloth:limiR —519d—3pX}
EIF4EZE 1 &K, BIF4E: EZANIEETEACIAA T-4E.
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<

= 10 HM&ImiR-519d-3pZRiAiiE: T OPDIYHCCHepG24BIEILTE . TSR AMER (mean +SD, 7 =12)

paxicl miR-519d-3p EIFAEEEE {IHIER(%) TRMEEET RRM/ET) CydnDIEH p21EH MMP-2EHE MMP-9EH
SIRA 1.00+£0.08 0.64+0.06 0.00+0.00 116.37+10.54 103.65+9.14 0.74+0.07 0.23+0.03 0.76+0.06 0.73+0.06
OPD#H 4.02+0.39° 0.25+0.03° 58.14+5.22" 52.41+528" 43.66+4.28 0.29+0.03" 0.66+0.06" 0.35+0.03° 0.31+0.03"
OPD+anti—

NG 4.11+0.41 0.22+0.03 60.35+6.17 50.29+5.27 4158+4.27 0.25+0.03 0.69+0.07 0.33+0.03 0.28+0.03
min—
OPD+anti—
miR-519d— 1.96+0.19° 0.51+0.05° 19.68+1.92° 82.62+8.04° 71.36+7.24° 0.61+0.06° 0.37+0.04° 0.59+0.05° 0.56+0.05°
3p
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SWIBALLR, *P<0.05; SOPD+anti-miR-NCZEL, “P<0.05. OPD: EXEHD; EIFAE: BZDIRILERBES4E; CyclinD1: MMIREHESDT;
MMP: EREREESEE.

E

Ht%IMIR-519d-3pZRiki¥EE T OPDXYHCCMHCCO74REEILTE . iTERRZZEVER(mean £ SD, n = 12)

SR miR-519d-3p EIFAEERE  MFHIR%) TRE\ET) BREVET) CydinDIEB  p21EE  MMP-2EE MMP-9EH
ppEeE] 1.01+0.09 0.57+0.05 0.00+0.01 109.32+9.47 89.32+847 0.66+0.06 0.30+0.03 0.64+0.06 0.79+0.07
OPD#H 2.79+0.28 0.21+0.01* 41.65+4.22° 46.35+4.47° 36.29+3.58 0.27+0.03* 0.75+0.07° 0.25+0.03* 0.35 + 0.03°
OPD+anti—

NG 2.84+027 020+0.03 43.18+4.27 4425+442 34.17+3.44 0.26+0.03 0.76+0.07 0.24+0.03 0.33+0.03
min—
OPD-+anti—
miR— 1.563+0.15° 0.46+0.04° 15.98+1.89° 79.28+7.36° 68.21+6.22° 0.54+0.05° 0.39+0.04° 0.52 +0.05° 0.68 +0.06°
519d-3p
PE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

SWIRA R, *P<0.05; SOPD+anti-miR-NCZELR, °P<0.05. OPD: EXELD; EIFAE: BBIRERSRIBES4E; CyclinD1: MIRELESDT;
MMP: EfREEEOEE.

o 5 R s-NC  S-EIF4E  si-NC  si-EIF4E

ég-'éo @Q_b\o’g ’é@ﬁgﬁ Q&@Qﬁx EIF4E C—

CyclinD1 -  — -  —~— CyclinD1 K
P21 — - p21 - —
e — T2 - — O —

MMP-9

PO S e P
GAPDH
- .

MHCC97

MHCC97

GAPDH

HepG2 HepG2

4  Western bloti&llmiR-519d-3pid RIAXNHCCLBIEP21.
CyclinD1, MMP-2FIMMP-9ZBEIFRIABVEZIA. CyclinD1: 4NfEFHHA
EED1; MMP: 5574 R E .

1) L B e A P O B B AT A, 2 LR VR T RV AE
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5 Western blotfMHNHIEIFAERIANHCCABIEP21. CyclinD1,
MMP-2FIMMP-9ZE BFRIAAVSZIA. EIF4E: FZANaElFEREAE T
4E; CyclinD1: ZHfEIHE HD1; MMP: 4R E A,

FR. 4B A, miR-519d-3pXtHCCA ALY 2AAT IR R
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5

o .Q<$Q oX . ,‘\,6:59 o ‘%» S Q{a\’gé"bg
B o F® 0:(\«‘“\% @ o R R
EIF4E - R —
CyclinD1 - Sp— -
i L e -
MMP-2 —_— . . —
MMP-9

el A A L R & & L

HepG2
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