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P T HE R (TRAF2 (cTAP2 Bfl-1 I ¢FLIP) (W 3R A T 40 . 5 R I T miR-19900 T AL 105 T 4, JF 0 HAD e alifb Sk 4 =
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[Abstract] Objective:To investigate effects and underlying mechanisms of miR-199a on proliferation of HepG2. Methods:The
miR-199a gene was cloned to lentiviral expression vector pLV-GFP-puro with EGFP by recombining DNA technology,and positive
clones were identified by DNA sequencing. The 293T cells were cotransfected with lentiviral packaged systems and miR-199a gene
plasmid by lipofectin regeant to package the lentiviral particles. The HepG2 cells were infected with purified recombinant lentivirus.
The transfection efficiency was assessed under fluorescent microscope ; MTT assay was used to detect cell proliferation; Western Blot
was used to analyze expressions of IkBa and p-NF-kBp65;In addition,qRT-PCR was performed to detecte expressions of miR-199a
and NF-kB related anti-apoptotic genes (TRAF2,cIAP2,Bfl-1 and cFLIP)in transfected HepG2 cells. Results:The recombinant
lentiviral vectors of miR-199a gene were successfully constructed. The virus reached a titer of 1.08 x10° TU/mL after being
packaging, purification and concentration. Interestingly,the transfected cells held high expression of miR-199a,which inhibited the
proliferation of HepG2 cells. In addition,the transfencted HepG2 cells stablely expressed IkBa, effectively inhibited NF-kB activity,
and further suppressed expressions of NF-kB related anti-apoptotic genes (TRAF2,c¢ [AP2,Bfl-1 and ¢FLIP). Conclusion:The miR-
199a recombinant lentiviral vector had been successfully constructed and effectively transfected HepG2 cells,which inhibited the
proliferation of HepG2 cells. The underlying mechanisms may be inhibit NF-kB activity,and further inhibit expressions of NF-kB
related anti-apoptotic genes by miR-199a.
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JFA B9 (hepatocellular carcinoma, HCC) J2&
—FIE AL R G WL R At R e R
i, FE 2Bk HCC 2 R dwe i Y L 5K, 04 55%
W A AR R T H R R B AE BT SRS
9% 7% (hepatitis B virus, HBV ) &L j& HCC & 4= (1) —
AN BRI R (H R AL AT SR NG A — = b
FEM IR i RNA 57853 F RNA (micro RNA,
miRNA) 22 T AR AL AL E W IR N R I — 2 K
2y 22 DRH BRI N IEVE AR g LR RNA, F 2550
i S HUAR LAY 37 B X (3" UTR) #L 1] 45 &
PR R %50 mRNA 800 mRNA BIFEEH . B2
Z T A W 2 TR AT SR E SN A0 i 14 43 A B i A8
SRS e S I kA R R UIASC . HBV
WO 28 3 NF-wB il [ 09 3 72 02 T 48 10) T8 5 A o
FER I — AR TkBa & NF-kB i 1 1 5 B 1 417
i P 4 7, 75 B0 SR 2 22 UE 52 microRNA-199a
(miR-199a) W T3 5E IkBa (335, 3] NF-kB 1% 4,
(B7E JH 68 BF 52 v i R A 48 . AT A8 A miR-
199a 18 8RB 8K, 0 2 i E 2R 7 i e AT
g HepG2 40, #3T miR-199a X 19 41 i HepG2
HEBE 0 5 e B HRT REMILR

1 #HEMTE

1.1 ##

HepG2 4i g A1 293T 4 g (&L Be I 16 41 filg
JBE ), 189K # Kk ok pLV-GFP-puro K 2 Ffi 4 Bh 4
B JFAFHAR R psPAX2 . pMD2.G (7 5t BEFF R 556
— b = e AN RS2 38 447 ) . SYBR real-time
PCR 7 & . RN YIEE BamH I MIu 1 \DNA
B4 RNAiso Plus T4 DNA % 432 il Fl 5z 1 3% il 25
I (K& TaKaRa 22 Al , A2 5402 DHS5o( 116
ek E VR A BR A F) ) ,DNA oligo Hi P 5% 4 37 B
5\ A, Lipofectamine™ 2000 (Invitroge /A HJ , 32
), DMEM Jifi 2= 135 (Gibeo 28 &), S ) 18 95 75
45 I 246157 £ (Cell Biolabs 22 F], 36 [ ), IkB-a . p-
NF-kBp65 \B-actin — 4T , H J 1 —HT (Cell Signaling
Technology 22w, 52 [E ), DNA W5 H Fg 5% 4 307 B 2>
] 5E 1, ABI7500 real-time PCR 1 (ABI 28 A, 3
[ ), 7K # #8 (PolyScience 22 ), 52 [F ), 4 ffg 15 5% 48
(=¥, HA),PCR X (Eppendorf 23wl , 781 ) |
PG U (AR T AR, HAS)
12 Fi#&
1.2.1 23 RAETAZBAEN QR AT RS

HepG2 4 ffd F1 293T A MU 7E & A 10%M16 2F 1L 7%

(1) DMEM (&0 ) Hh 35 3%, 55 95 2541 37 °C 5%CO0,.
4 B8 miR-199a %£ [H J3 9] (GenBank NR_029586.1),
PR At 4 U 48\ AT T A R miR-199a, I
1E B B 5L K5 0 00 9 I 43 00 I B 2k N DD g
BamH 1 Fl MIu T BV A5, v B 218 90 75 22 18 3
pLV-GFP-puro, 44N pLV-GFP-puro-miR-199a, Jf:
JFH BR 1 14 P U0 il i 10 5 36 1T 30 M W i P Dk B
¥, DIEEA P mA R BmEsIfEE . A
Lipofectamine™ 2000 4 Il J7* 15 1) 8 25 18 i 5 2% 3k
AR5 23K psPAX2 Fl pMD2.G 3[Rl 4% 4L 293T
M, £ miR-199a 18055 35 J0RL , fif ] TG X0 HE 57
FERR R B 8 h JR st R R AL 48 h R
VR AR FE S T80 CUKAR VR AE .

1.22 &K gmFRB L HepG2 4n L BT £ #4 5% #k

W b T 35 BOE KW HepG2 4170 T 6 1L
Bigit, BALANRER ) 5x10° A4S, AN K R
60%~70% 451}, FH %A miR-199a T £ 18 J5 75 Uk
K5 A BB 23 34K pLV-GFP-puro F4 T 20 18 5 75 ok
&Y HepG2 4, BEFLIIMA 10 L 555 5 B (e
1x10° TU/mL), [A]E /N A Polybrene 2 8 pe/mL LL$2
R ROR . R 2 K (424 h), W kK5
W, e 1T Y 8 A B R, Ak ek 37 CHE SR, IR
J& 48 .72 h, 38 1 9Ot W g W 5 A 2k BE Dy
2 pg/mL [y Puromycin, HEF% 2~3 d B4 1 AWK
FEM 2 peg/mL B Puromycin 58 4235 7% 3 | 245 ) i %
2 G, 9 Wi B gk
1.2.3  MTT 5 36 o 7 4m it 3 74 75 1%

SCOy S % O i iR 4l (pLV-GFP-puro-miR-
199a,0E 4) BHHEXT B4 (negative control ,NC 41 ) Fl
1E# 4 (normal N 2H) . K 4 4 4 5%10* 4~/mL 1Y
21 B 2, 96 FL 4 i 5 3% 1L v B AL i A 100 L 41
JH B ¥ 5 20 I AE 24 .48 72 h A 20 wL MTT %,
HAHRE 6 MES;WEMIES 4 h 5, /NOW IR
W, BEFLANA 150 WL DMSO ; FE AR A A I 590 nm
AW FEAA
124 qRT-PCR %%

B4 4 40 i 9 RNA 3% 5% 5% L cDNA, LA
GAPDH & 24} R/ HT miR-199a - TRAF2 cIAP2
Bfl-1 I ¢FLIP %3k . & 51 9F 50401 F :miR-199a : I-
li¥ 5'-CAAAGAGTCAGACATTCCTCCT-3", Fiif 5'-
TCTGAGCAGCCAAGGAAACCA-3 ' ; TRAF2 . I ¥
5-AAGTTCCCCTTAACTTGTGACG-3', Filff 5'-CAAG-
TCTTGACGTGGTCCTG-3'; cIAP2; [ii# 5'-AGGGGC-
AGATGGTCCTGTA-3", T i 5'-TGTCAGCTGTGAC-
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CCTTATGA -3'; Bfl-1 51%))%%1 . Lli# 5'-TCATATTT-
TGTTGCGGAGTTCA-3", % 5'- GGTGTGTGATTG-
TGCCATTT-3"; ¢FLIP; I ii# 5'-TCCTGAACAGTAC-
TATTTCGT GTGA-3', Niff 5'-AGCATGAGATATAA-
AATGAAAAGAAGG-3'; GAPDH: i 5'-CATCTTC-
TTTTGCGTCGCCA-3", R 5'-TAAAAGCAGCCCT-
GGTGACC-3', 5|y A m a4~ vl 4% 1R 95 °C,
30 ;95 °C,5 s;60 °C,30 s,40 NEFF ;95 C,15 s;
60 °C,30 s;95 °C,15 s BN SEGHAT RN, 455
K 278G e AR Rk
1.2.5 Western blot

FH RIPA 24 i e 24 fe 4m ffL , 42 HCE 2 A L, BCA
M AW, ImAE A LS IR 100 CKE &
B 5 min, SDS-PAGE #E47HLUK /3 2 )5 , R FIR#% 1k
% PVDF [ I 5% Wi g Wk == il £ 1 2 h, in A —#t
4 CHWiHE %, TBST Ve IMA Z 3t & 1 h, TBST
VRV G AR G, B e L UK AR R G AT 43 #
SCE R 3K,
1.3 %itFF s %

A E AR DL B bR E 25 (x £ 5) FROR
K Graphpad5.0 4t i 8 44 % 4 247 73 B . Wl 2
1A 0 A LA J7 25 5% 1 R 5 0 T A [R] 25 5

A

N4 NC 4

B, R P ALk SE AR A B ¢ KR AR AN (R S (] A
W AR T 7 2208, P < 0.05 922
A GRS

2 & R

2.1  pLV-GFP-puro-miR-199a # 4k #) 2 & j% &4 & A&
m T

&4 18 % F BB pLV-GFP-puro-miR-199a £
BamH 1 Fl MIu I BUGHT, HL Uk 25 5 29 100 bp, %8 5E
S5 5 WU — 80, Wy 45 R R G U pLV-GFP-
puro-miR-199a 1 4% 1 B/ A LA, A Bl ik i 2k 5%
Bl N B 1x10° TU/mL,
2.2 miR-199a 1% 7% 7 & 4 HepG2 % fo it & & K ik

HepG2 4 g 5 18 9 7 8 Ju Wi L 855 5% | 28 245 ) Wi
TE 2 G TEDEO6 B U T W45 L4, AT UL OE
A NC 4125 95% HepG2 4 My 1 ) 3 1A 2% €4 56
A (B TA) T 8 0 75 5 % A4 L L £97) 3k 1) 52 36 it
WIZR 0 — 250 B miR-199a 76 45 41 i) 26 1k 7K
Kl 1B 78 OE 4 ik /K-F-4 N 41 F1 NC 41 9] & 7
L ERAGIEE L,

ik

w

2‘%\
JI> [=)}

[38)

miR-199a A%

1 T[]

N4 NC4l OF4l

OE 4

A ARG R TROE 25 W0 1 2 AR, PG MU R 45 4L ANM I (x100) 3B 2R A qRT-PCR 20 #1 45 41 miR-199a %3k, 5 N 4 A, *P <

0.01;5 NC 4HH#,"P < 0.01(n=6),

B 1 miR-199a 1275 5 B HepG2 MM E R KX

Figure 1 Infected efficiency of lentivirus vector carrying miR-199a in HepG2 cells

2.3 MTT # & % % # miR-199a % HepG2 4 it 3%
78 4 % v
25 240 o )T 5 5E 24 48 Fit 72 h 5 2R AT
MTT Je 0, 7 Hr Al XS B 5 28 (18 2) .24 h N 3 245
WA B R 2 55,48 .72 h OF 20 W BH & 411 ] HepG2
MBS 22 A G R L,
2.4 miR-199a 3+ HepG2 20 /it NF-kB & 1 49 % v
NF-«B 75 i i 344 58 K 98 T ol SR AL, 43
B NF-kB 1% 40 3¢ % ¥ 8 11 IkBa F1 p-NF-kBp65 1)
FIRMEBL, 45BN | IkBa FIATE OF 4% N 40

24Ih 48I h 72I h
HNYHE, " P<0.05,5 NC 4 #,"P < 0.05(n=6).
B 2 miR-199a EH 2% F 3T HepG2 4 it A A9 % M
Figure 2 Effects of lentivirus vector carrying miR-199a

on the proliferation of HepG2 cells
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NC 20 W 8 T+ 5 5 100 p-NF-kBp65 WIAH I , 75 OF 41 W]
WARRIE, ESRAGIEE L (A 3),
2.5 miR-199a 3+ NF-kB 48 % 3 8 = & B 4 %

g it — 2 5E miR-199a X HepG2 41 i 8 7= 1)
FZMR, 73BT NF-kB AH G T2 3 Al TRAF2 . cIAP2 Bfl-
1 Al cFLIP [ 355 00, 455 /R, OF 41 NF-xB #f
KHLIRH T I R R Y I B, 5 NF-«B 36 M B A
—HM, ZRAGIMFEL(E4),

3 i

it

P HBV JE Y 5 98 & 09 R OC |, 18 1 s 7 1 T
4 TR A B8 T\ Sk 2 JHF 968 1 9 B 28, {5 H A 1k
ORI A 5 35U 2 A A A DIBIL ) o AS B4 7, NF-
KB S — > 15 BE DR 1 5% SR R B VKR TE R
TEIANIE , R 280 NF-kB - RIR 03454 kB &

N4l NC4l OE4

IkBa

p-NF-kBp65

B-actin

3 CIN 4
B ENC 41
% 7OE 41
Ao
®
-’; T
Z 1
k= =

0

IkBa p-NF-kBp65

5 N4, P <0.05;5 NC 4 1#,*P < 0.05(n=6)
B 3 Western blot # il miR-199a ¥ HepG2 £H il NF-xB
R
Figure 3 Effects of miR-199a on activities of NF-kB in
HepG2 cellsby by Western blot
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5 N4#, P < 0.05; 5 NC 4 4, *P < 0.05(n=6),

E 4 qRT-PCR # il miR-199a Xf NF-«B #HXx i AT EE

skl

Figure 4 Effects of miR-199a on NF-kB related anti-apoptosis genes in HepG2 cells by qRT-PCR

FAFAE T AN M b, A& 2 NF-kB 3R 5 Jid 1k
IkBa JE—Fl EEAY IkB 1, 4 IkBa FFfE, 1l
IkBa 5 NF-kB fif 25, MMECTE 28 38 1) NF-xB {5 1k
AR, NF-kB W36 1k, — 75 T 7 FH 9 75 56 D3 7
o BE AW, D9 — AR TR S Y NF-kB 7
AR SR R O R G 2 IR LA VR, S0l T 4
Mo A F0 HCC /Yy A& A4E 10 78 JH- 8 48 B ' miR-199a
AP IR T AN RS A T e R AR R T Re Y, S
F 52 2 W, 76 B S0 40 5 miR-199a 1E [ J817 Ik-
Ba ik, #E1H0H] NF-kB 5L,

NF-kB 15 538 76 Mo & Az & st e b LA &
TR, FRBIREE R LA — S 4 A 08 T A SE 3L A
FiK W TRAF F 1% TAPs K% \Bel-2 R 1% & FLIP %
P53 M COX-2 FH M sk ik, i KK
o R 200 B P PR T RE ), B e e R 1 R
A RN S R S AR AR 9 45 SR S miR-199a BEA
SN ] NF-kB {5 5 38 B 05 1k, 30 1 98 20 i i) 34
FH ., PR, miR-199a 7] G838 o 7 ] NF-kB {55 4H ¢

PUJR TR e 3k | T A2 20 P 20 O T e SR
Sh A IR AN L A K A . A BIESE 43 B NF-xB {554
K PU I T HE K TRAF2 cIAP2 Bfl-1 il cFLIP %3k,
HESE miR-199a fig B W 410 i 3 L6400 12 HE P 2R3k
1M miR-199a X 6 20 At 14 58 Ko P 172 H A H 220
PR H, T A2 i 4 5 NF-kB 15 5l % S H R i A
AR R FE R SRR S

A9 7 2 A R G 1Y) A i 2 g o Ty AU TR 3K
PR T 05 2 i A7 A 2 Y RORAR Fr g ) s H
14 5 PR 2 K 55 A5 () B, 17 99 B A 280 1) 4 e J
Ji 2 By B G RR s  H BRI R ah o R 2k
R A B8 D0 A5 T 32 B TR AEAS T ST oh A2 LU 75
B A0 M R g O 5, I AE O R AR A ARl
HepG2 ' miR-199a KA1 &5, I F 40 Ml 73+ A= 2
77 58 B miR-199a %F HepG2 40 i #4 51 NF-«B i
PELL S NF-kB AHCHL I T2 5L 3R ik, 134 T miR-
199a X} HepG2 A= W2 1% M RZ W () 4518, it — 2 F
5% miR-199a J PR 40 1t 1 0 10 240 A ) 2= A 7
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