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Expression of miR-499a and its target gene CFLAR in cultured hepatoma cells

Zhang Jingnan, Cao Yiyi, Wang Dan, Wu Ting, Xiong Dongmei, Huang Ailong, Tang Hua (Key Laboratory of Molecular

Biology on Infectious Diseases, Chongqing Medical University, Chongqing, 400016, China)

[ Abstract | Objective To investigate the relationship among hepatitis B virus (HBV) , miR-499a and
CASP8 and FADD-like apoptosis regulator (CFLAR) in hepatoma cells. Methods Quantitative RT-PCR was
used to determine the expression of miR-499a in HepG2. 2. 15 cells with HBV replication. Quantitative
RT-PCR, Western blotting and dual-luciferase reporter assay were performed to investigate whether CFLAR was
the target gene of miR499a. Results The miR-499a expression was up-regulated in the HepG2. 2. 15 cells
and the Ad-HBV-HepG2 cells as compared to the control groups, HepG2 cells and Ad-GFP-HepG2 cells,
respectively. The qRT-PCR and Western blot analysis revealed that the CFLAR expression at mRNA and pro-
tein levels was down-regulated when miR-499a was over-expressed, and was up-regulated when miR-499a
expression was inhibited in SMMC7721 cells. MiR-499a inhibited CFLAR expression by specifically targeting
its mRNA 3’ UTR. Conclusion HBYV up-regulates miR-499a expression in hepatoma cells, and CFLAR is the
target gene of miR-499a.
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CFLAR( CASP8 and FADD-like apoptosis regulator )
JE— 15 caspase S5 AL AN ML T T BE L 5
caspase-8 | caspase-10 FH LG i/ 4> 2 22 R 114 G S 4%
' FEFUIR R o CFLAR kAT 36 [N R bk 22 Jis LR
FEAN L) e & Ak i AE ) CFLAR 3855 A9 40 Mo o v m]
fiE 5%% [N T NF-kappaB A %1,

k[ 12 - 14 ] #238 HBV AT 520 miRNA [ 32 3%,
HBV X 0] L3 3 94745 miRNA i S0P & 24, 3L
4 B R 280 miRNA 7E HepG2 5 HepG2. 2. 15
A A £k 2= 7, I IR K B miR499a 15
HepG2.2. 15 4 fifi (1943575 T HepG2 4l , {H miR-
499a J& 1532 HBV 4 I8 3 2F 107 76 9 19 & AR R B v
EIERMAERE, AFRYALHETT T HBV \miR-499a
L CFLAR Z [A] 76 f @ i i b i 45 6 &R, IR R T
CFLAR & miR-499a f# 0 3L (5], Ry LLJ5 ¥R A Bl 98 HBV
I miR499a w425 R0 A A= 2908 T Hem

1 #R5F*

1.1 ##4

L1 4 41 R HepG2 . #5ik HBV fit) HepG2.2. 15
Yii i, SMMC-7721 ¥4 pH AR 5256 % O A

1.1.2 EFKL5H] PR DI EE Xho 1 \Sal 1 1 Xba 1 ,T,
RS B TaKaRa 2\ ), % 44 5 Lipofectamine 2000™ Jig
A 25 [E Lnvitrogen 23 7], miRNA ¢DNA 25 — &% & i 57 &
miRNA qRT-PCR #:list70) & A e Atk 28 A vl

1.2 7%

1.2.1 JFkikya: pTARGET-miR-499a: ) HepG2.2. 15 4
ML 41 DNA SRR 31 miR499a K8 A BE, FiEa9: 5'-
ACGACTCGAGCCCCATCTTCCAGAAGTCAC-3', Fiiga| 4. 5'-
ATAAAGTCGACGACAGCGGACGAAGTGGGGCT-3' (KIZH 4 H
Xho 1 1 Sal T {7 #5.) , PCR 1 Bt 5 pTARGET J&i 4 25 44 [R] it
Xho T 1 Sal T XU ) 4b 34, 45 Bl U ) BT 45 B 4lifk 55 pTAR-
GET Jfkr 2% 7k 1% 340 2 pTARGET-miR-499a ik, pGL3-con-
trol-wt CFLAR ; DA HepG2. 2. 15 4 il 3 K 20 DNA Jy AR 3 18
CFLAR 119 3° UTR X3, [3i#514): 5'-GATCTAGATGAAGAGC-
CTGGCATACA-3', F 7 & #: 5'-ACTCTAGAGGAAGAGGAG-
GATTAGAG-3" (RIZEH 4R Xba 1 f745) . PCR KBt pGL3-
control FTRLAL A Xba 1 S GDI A 3L, K W DD 1) 7 ) 34 He g
pGL3-control-wt CFLAR, pGL3-control-mut CFLAR: Ll pGL3-
control-wt CFLAR JFiki M4 # 4 CFLAR /iy 3 UTR X 28 25
ki, eS| 9.5 - TAGCAAGCAATGAACAGCGAGCAAAC-
TATTGTTGATA-3' (RT3 M A7 45) , FilES 149 :5'-TAT-
CAACAATAGTTTGCTCGCTGTTCATTGCTTGCTA-3" ( %Il 4% 35 4%

HGEABANL ) o B A REE A R, 45 R B (SRR
BR).

1.2.2 4iHER3E HepG2 5 HepG2.2. 15 4 il R & 4
10% it 4 3% (£ E Gibeo 2 7)) Fl 1% (97 %5 R 5 R W
MEM (Hyclone 23 7)) 3535, SMMC-7721 4 fifd % F [R)RE & I 1
MEHEREEEH RN 1640 FFR 5 (Hyclone 22 7] ) #5537, 1ML RE 57
H5% CO,,37 CHHA .

1.2.3 RNA T4 miR-499a 1|51 73] 5'-AUCACAGAC-
UUGCUGUGAUGUU-3" #11 NC J¥ %] 5'-CAGUACUUUUGUGUAG-
UACAA-3'Fy Invitrogen 23 7 314 A o

1.2.4 B kG RNA Hhik 3355 51 qRT-PCR ¥ HepG2.
HepG2.2.15 Fl SMMCT7721 #H il K 24 50% K %% B 5 /0 F 6 fL
#,12h Z J5 i Lipofectamine™ 2000 ( Invitrogen ) ¥ pTARGET,
pTARGET-miR-499a 43| %% 4 SMMC7721 41 M0, %5 4L b IR 357
Lipofectamine 2000 kit (Invitrogen, Carlsbad, CA) i3 HH FH4E,
6 h JE AR, T AR e 48 h 2 ), ] TRIzol (Invitrogen ) H2 I
RNA, F PrimeScript® RT reagent i #l| & ( TaKara) i % 5% N
cDNA F U EE Rl CFLAR ; H miRNA ¢DNA 55—t & U7 &
(&t o) 36 %% 5% A B A cDNA, gRT-PCR 3 il miRNA-
499a, FrAEI¥ 4 CFLAR-F;5'-AGAGTGCTGATGGCAGAGAT-
TGGT-3", CFLAR-R: 5'-TCTCCAACTCAACCACAAGGTCCA-3",
Pl B-actin g N2, EiE51 4.5 -CCTTCTACAATGAGCTGCGT-
3" U519 .5'-CCTGGATAGCAACGTACATG-3' , miR-499a £
W PR 14 00 & B 4519 Reverse primer, b5 [4):5'-
AACATCACAGCAAGTCTGTGCT-3', qRT-PCR 42 I ¥y ffi
1QTMS %25t i PCR Y (Bio-Rad, USA) A T4 .

1.2.5  Western blot  HAUME#EEAN TREFR ML, 565 48 h )5
PRIAN M 8 (1, PBS 22 s RCIE UE 3 U, I RIPA. 5if gk i (L
100: 1 fy LEB A PMSF) Ab3 40, vK 4% 5 30 min, 13 000 x g
B0 30 min, B VORI AR vk B ( BCA JR | i B A T 357
BLERR)BEE ARSI S x 8 RS mnR B T il ok
5~10 min {fi 8 1251, i 10% SDS-PAGE £ |1 H1 Ik 43 25 25
1, M i 22 PVDF B, 5% I BR Wik 40T 1 ~2 b JiE 5 — it
CFLAR(1: 500 #fi B ; Proteintech ) | B-actin (1: 5 000 #i % ; Bio-
world) ,4 Cid%, 1 x TBST P 5 ~ 10 min x 3 ¥, ITA —$i:
FPih (125 000; Bioworld) , % i M7 5 1.5 h, 1 x TBST P i
5 min x3 K, ffiH ECL™ fb2E BRI R4 (Pierce, USA) iff
[egioaille

1.2.6  MFCERMAN  F SMMC-7721 414570 T 24 5L
M, a3 dLEE gy (1) TK(50 ng) + pTARGET (500 ng) + pGL3-
control (300 ng);(2) TK(50 ng) + pTARGET-miR-499a(500 ng) +
pGL3-control (300 ng) ;(3) TK(50 ng) + pTARGET(500 ng) +
pGL3-control-wt CFLAR(300 ng) ; (4) TK(50 ng) + pTARGET-
miR-499a (500 ng) + pGL3-control-mut CFLAR (300 ng); (5)
TK(50 ng) + pTARGET-miR-499a(500 ng) + pGL3-control-wt
CFLAR(300 ng) ¥ 7% 48 h J5 ,PBS {E R4l 3 ¥, EALHnA
100 pL 1 x passive lysis buffer (PLB) , %5 F #& K Z4f# 20 min,
A U6 B 5 Luciferase Assay Reagent II and Stop& Glo



5 36 541 24 1)
2014 4£12 30 |

o=

E E KR ¥ ¥ W
J Third Mil Med Univ

Vol. 36, No. 24

Dec. 30 2014 2457

Reagent X AR 220 ARG TE. ST 3 W,
1.3 it F o

BRIk B 3 YO S S0, BOE RN T IEE £ b
WEdw 22 (SD) o ST ¢ AT EE T2 HT

2 #R

2.1 HBV _LEif miR499a # & ik

FATZHTE 7 PR 45 R R , 7 HepG2 il HepG2. 2. 15
YL miR499a RIBZF . R THHIINZEE R, RATH gRT-
PCR # 1 T miR-499a [ 3 ik, 245 B B /x, miR499a 1E
HepG2. 2. 15411 (322 +93.37) i HepG2 4 iy (1. 001 4 +
0.06) FEBE TR (P <0.01), 4 T #F— & 55F HBV Fi#
miR-499a {3835, 11k HBV A IR 28 2L HepG2 , 45
1%, miR499a 3 3k 78 HBV JE& Ut 20 Ad-HBV-HepG2 41 i
(9.34 £0.26) % R Ad-GFP-HepG2 4HififiH1(1.000 5 £0.04)
Fikht i LR(P<0.01)
2.2 miR499a &4 ¥ 3 K

9T BE— 1T miR499a 1y AR W2k T Re, AT AL A
T %A TargetScan B miRand Fiill miR-499a (%) 8 35 X, 18 i
Yt miR-499a 31 263K R 2 SMMC-7721 411 J5 X #8238 K 3047
ik, B X miR-499a iF R BURPEAT T #A, 45R BOR
miR-499a 7 5% Yt i % 35 i ki pTARGET-miR-499a fi4 41 ifg
(40.44 +4.01) BB & T X REZE(1.004 £0. 11) (P <0.01) , 4%
J5 i 1+ Real-time PCR 5 Western blot X i i & f $ 3t [H]
CFLAR #4735 4F, 45 % 5 7% CFLAR 7€ mRNA 7K % (0. 18 +
0.07) FNEE /K F-( & 1) &% HEZH (1.001 £0.05) FiAH & T
R (P <0.01) , 32 W i 4t i v v 32 34 1) miR-499a 417 ] 5 [R]
CFLAR JFH K,

| 2
crLAR— (W 5200
B-actin— T W < 22x10°

1:pTARGET;2: pTARGET-miR-499a
El1 Western blot #ill#:: pTARGET-miR-499a /5 CFLAR {3k

AT #E—2E A CFLAR & miR-499a (138 56 (K], F A7 4% 4y
miR-499a I HIFFIXT I8 NC 2 SMMC-7721 4l , qRT-PCR 4%
RN, miR499a 1 4l 77 68 @ 2 B% X miR-499a 3 ik /K -
(0.25+0.04) , % HE41 (1. 004 +0. 11) (P <0.01) , i #0834
CFLAR 7£ miR-499a # il 2 J5 , 76 mRNA 7K3F-(2.54 0. 17)
(P<0.01) FrdE H /K (] 2) B IRZE (1,000 4 +0.03) %3k
B FFH(P <0.01) . DL 4555IFB] CFLAR J& miR-499a (740
HMH,

1 2
CFLAR— i S <52 10°

B-actin— T _— 42x10°

1: NC;2: miR-499a 3p:4) %)
E 2 Western blot #il|%E 3 miR-499a H$I%I /5 CFLAR 3%

2.3 miR499a 5 323k ) CFLAR #94F A ALl

N T —H4E I miR-499a /] F UL CFLAR BHLH,
FAIFE T CFLAR fy 3° UTR B A A1 5 58 48 B A7, 5 miR-
499a i 3 3k 5 . pTARGET-miR-499a it 47 4L Yt = SMMC-
7721 4N, BB S R AR, 45 5% B 7R, CFLAR 15
AN 37 UTR B ERHE 1 (6. 65 +0.76) AH LX) B4 (16.33 =
1.527)fK (P <0.01), {H CFLAR 27571 3° UTR 2% Y 2 g 1 14
(15.43 £1.85) 5 HE LA Lb 55, =R WL 0 i PR AR (181 3) , & 1
miR-499a 1] Ui 55 CFLAR (% 3° UTR Il H%5

25r
20,

15

AR 2GR B

pRL-TK +
pGL3-control +
pTARGET + — + = —
pTARGET-miR-499a — ==
pGL3-control-wt CFLAR — — + — -+
pGL3-control-mut CFLAR — — — + —
a; P<0.05, 5% 4 & ki

B3 XWRAEEHRESRZSHKN miR499a 31 CFLAR % 0
2.4 HBV 5 CFLAR &5 % %

HBV 2753 1 4 1% miR499a 3k %1 CFLAR (32157 &
{11 Real-time PCR #ill T HepG2. 2. 15 1 HepG2 4 Jid , Ad-
HBV-HepG2 1 Ad-GFP-HepG2 4fl il ' CFLAR 1) % ik, & M
CFLAR 7£ HepG2.2. 15 4 ffi 1 (0. 34 = 0. 02) Lk X} B8 2H HepG2
ZHAE(1.001 £0.03) F13255{% (P <0.01) ,CFLAR 7 Ad-HBV-
HepG2 #tifffi 1 (0. 57 =0. 05) L X} B2 Ad-GFP-HepG2 4 Jfd
(1.009 +0.16) H1 355K (P <0.05) . FH] HBV A LL@E ok i
miR-499a SEREMFLH IR CFLAR fY3RiA,

3 itig

miRNA J8 1o I8 25 4 06 L PR 263K 112 2 S LK
K R E SRR, miRNA IR E%G 2 AA
WY F Bk B BT T R W], miRNA 2 iR % 2E
(9 R 22—, A WF5 P — 2 miRNA 41 miR-
145, miR-143 ¢ B W o 2636 T B T 99 oh — 2t
miRNA 1 miR-17 ,miR-18 7l kTt It H
WF5E % BUAR 22 400988 L TR 5412 9 4 PR 76 miRNA 263k 57
WISV FREA S p st T LR ST
miRNA 55 R & A & S 1 43 F 2 i (2
HLHIAG EEAE X, T HBY A USSR &
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HBV X Af LIS miRNA (92635 360 HBV A figid
I R miRNA SR 5¢ i 98 4 2E Ak R . A&
P HBV A L |74 miR-499a )33k, {H HBV &7 M it
miR-499a i 1% 5 80U 1) & A e Bk — 5% .

ASLEEEH T CFLAR J& —/~ miR499a [ 3t
,miR-499a £ F CFLAR [ 3 UTR Il CFLAR [y
ik, HBV Al L) I8 miR499a )73k, miR-499a ¥
A LAREAIRHE AL CFLAR B335, 84 HBV #8175 g iE i
FJ% miR-499a [ % CFLAR [ 3k W &A1 i
qRT-PCR UESE T HBV ] LU3E & | % miR-499a F&AIK
CFLAR 33k,

miR-499a 7 I8 2 9 119 & J v 1)/ FH ok ik 7
A WFIE I miR499 7 [ ks oDk 40 i g8 20 4 b 3%
AT B, 302 g 4 o DR a0 (R T A
B % B HBY 7L 1 miR<499a % 3k , i miR-
499a 7E -9 AT GE S — e I K AR . A
W7 #H miR499a M RES BT R EA — T ARK
WijE"", CFLAR 3] L 5| i L A 0 40 1 o fiE A9 e
ARt0) B HBV A G 33 miR499a #4428 CFLAR
(IR 1M 5 | e JFF8 A D) e & A el AR it — 25 R BUFHE
M RA . XL Ry i — DR R I Ao AL B T
B L

AR T HBV 0] L i miR499a 363k,
{HJ& HBV H A& 4% 1 miR-499a iR 75 i
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