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in HBV-replicated hepatoma carcinoma cells

Zhang Xiang',Wei Jie!, Jin Xin',Wang Shilei',Yang Yuan',Shi Yueyuan',Niu Sigiang?, Wang Deqiang’

(1. College of Laboratory Medicine ,Chongqing Medical University;2. Department of Clinical Laboratory,

The First Affiliated Hospital of Chongging Medical University;3. Key Laboratory of Molecular Biology on

Infectious Diseases ,Ministry of Education ,Chongqing Medical University)

[ Abstract JObjective: To investigate the expression of 14-3-3 family members in HBV —infected hepatocellular carcinoma (HCC).
-‘Methods : The expression levels of 14-3-3 family members in HBV —replicated cell lines were analyzed by qRT-PCR and Western
blot. Both qRT-PCR and Western blot were used to detect the effect of HBV replication on the expression of 14-3-3{ in HepG2 cells.
Western blot was used to investigate the effect of HBV replication on the expression of 14-3-3[ in mouse liver. Results . The expres—
sion'levels of 14-3~37,v,{ mRNA and protein in HepG2.2.15 were significantly higher than those in HepG2 control group respec—
tively(mRNA ;t=16.5,27.86,17.23, P=0.000,0.000,0.000; protein ; t=35.7,16.97,22.51, P=0.000,0.000,0.000). The levels of 14-3—
3{ mRNA and protein in HepAD38(Tet—) were apparently higher than those in HepAD38(Tet+) (mRNA ;¢=14.27, P=0.000; protein:
t=12.11,P=0.000). HBYV replication could obviously increase the expression of 14-3-3¢{ mRNA and protein in HepG2(mRNA; F=98.8,
P=0.000; protein; F=118.3, P=0.000). HBV replication could significantly increase the expression of 14—-3-3( protein in mouse liver
tissue. Conclusion ;HBV can promote the expression of 14-3-37,y and { in hepatocarcinoma cells. This finding provides a new target

for the treatment strategy for controlling infection of HBV.
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Z B iF 4 9% 7 (hepatitis B virus, HBV) 2 53
ANBBR G EEREA  HBY B8R n] 5 18 1
ZBURF R RN R AR SEAE OB, HBV
JERE R — T E AL EE, 23R 20 /2N B
Beid HBV, Hor 3.5 /C A 41814 HBV /R, F4F
294 100 T3 AFET £ JFFAH IR I 25 R &K BB e,
4 HBV BRYLAIAIT HBV B B HoR#Es A
IWEM, RE HATA HBV i ML FHIURER
7 7 3, B A 7 2 B 1 2R U ko TG I 2 Y 1)
B I6YT HBV BE B KRB Y (BRI
TIRR) B GRT2ERAKAK HBY, 3 Bl
SR YIS ET BB, B, SR
BT R T BRI S RS I A

14-3-3 B—NMEEBAEY T ZRIBHBRE
EHFR, LA/ 7THER(B.em.y.0.0 F1 L), ZEK
BEASERY, S 5HRGFETEWERTRE,
HER SR ECEEMIEM, 4 E $E e 4
M5 ST 40O T DB RE TR BUE, BRil
WRR,14-3-3 HARK S LRI T BT R
J% B (hepatitis D virus, HDV)© A 3L 3k R 98 76
(human papillomavirus , HPV )" A 2 5 55 B f5 55
(human immunodeficiency virus, HIV)® % #E B 7
(dengue virus, DV )45 i B L K % Y R AR & B
X, XEEIBRT 14-3-3 B SREFER
FroRBK , (B B AR A B9 RE T HBY 5 14-3-3
HHZRWXR , ARG HBV X 14-3-3 K
TR R E R,

1 #RFA*E

11 ##

JF 41 ffl & HepG2,HepG2.2.15 HepAD38 ¥y T ATCC
(American Type Culture Collection)AF], YEF4A M FHFIDMEM
BIrE BRRE G4 MLE M B EE Gibeo 2R 5 YK
Lipofectamine™ 2000  TRIZOL® Reagent W) & 5 [E Thermofisher
2] T A & (GoSeript ™ Reverse Transcription System) |
ST Y E B PCR 1451 & (GoTag® qPCR Master Mix 2x) I
H % H Promega /A 7 ; 14-3-3 5 qRT-PCR 5|44 sl it
FAERBERESER I 14-3-38.0 L A T LA T $i14-
3-3e m.v.0 Pii&M T E Bioworld 22 7] ; 3T HBcAg Pkl
FF1Z DAKO 2 7] ; GAPDH Hi4k BCA 157 & BRI E 1L
Y1l (horseradish peroxidase , HRP)¥RiC B £ i 5 1gG Bk
A # = XA A ,HBV & i i kL pcDNA3.1 -HBV1.1 peD-
NA3.I-HBV13 WS RERE, SRy Wt cS7BL/
6J /PRI R BE R % L 56 3 ) Rl 3 i AR SR HBY

HEE/NR CSTBL/6) 1 B ETR% , HERERN KFHY
LE L SPF RIKREHF

12 HE:

1.2.1 #MEIEFMEEL A% HepAD38 W& 1.1 #IIKE
4 HBV #H4A, HFAHIFEFE CMV-Tet J3 3 FIHE,
UL 37 22 b B 40 T BE IR HepAD38 40 M 0 HBV # & Hlu,
HepAD38 41l £ o &4 F U3 E (tetracycline ) Zb B &4 41 i
it 9 HepAD38 (Tet~ ), F VU35 4b B A9 41 i i & HepAD38
(Tet+) , HepG2 . HepAD38(Tet- ) MM RIEFH T &H 10%64
ML 6 DMEM 53844 HepG2.2.15 I RILFE T EH 10%
ff 4= L3 .400 pg/ml. G418 B DMEM 3% 35 27 HepAD38
(Tet+) MM AR FHF T EH 0% 117 .0.3 pg/mL WIHFE
) DMEM ¥53R3E0 7B & 5%C0,.37 CH4E ¥ HIEsR, R
i 3% 8 Lipofectamin 2000™(Invitrogen ) A5 A0 FhiEFT5E %L,
1.2.2 RNA B qRT-PCR &1 W dbFRIF- 4N, A
Trizol Z4/% , EATE  ZRBUS T 40 5 RNA, # 1T Nan-
odrop2000 0 5E FLHe B FIAR T | 19 RO BE i A ik e el vk 1 7 4
RNA W58 8t . 4% R 33 7% R i & (GoScript™ Reverse
Transcription System ) $tBH A3 BITT L K5 1 pg BYE RNA 3%
% cDNA,-80 CIE4 %, 1L GAPDH HIZ#45 qRT-
PCR ¥l , 32 BE SERT 2% OL & B PCR R & (GoTaq® qPCR
Master Mix 2x ) 156 HA 5 e i) 5 L 14 28 F0isE & R 445, L
¥k 3 ANETL, BESRER 3K, D 220 iHE H AR
AHXTFREAKF, qRT-PCR HXFMEEIE 1,

#*1 qRT-PCR |43l
Tab.1 Primer sequences of ¢ RT-PCR

HREE 314955
GAPDH 1E X 4% :5°~-GTATGACAACGAATTTGGCTACAG-3"
% 5 -TGAGGGTCTCTCTCTTCCTCTTGT-3"
14-3-38  IF ¥4:5’-TTCTGAAGTGGCATCTGGAG-3’
2 4% . 5" -TTGGGTGTGTAGGCTGCATTTC-3’
14-3-3s  IF ¥4#.5"-TCAGCATTACTGTGTCGTCTCC-3’
X% 5" ~ACCTCTCTCTTAGATGCTTGC-3"
14-3-3n  IE X4#:5 -TAGCTGAGCTGGACACACTAAACG-3’
5.5’ -TGCCTTCTCCTGCTTCTTCATCCTG-3’
14-3-3y  IEX%%:5 -TTGAGATGGTCCGTGCGTAC-3’
5 .5’ —~ACTGGGTCTCGCTGCAATTC-3"
14-3-3¢  IE X4#%:5’-TTCCACTACGAGATCGCCAAC-3’
B 55:5° -TGCTGTCTTTGTAGGAGTCC-3’
14-3-30 I X8#:5 -TGCAACTAATCCAGAGAGTAAGG-3’
B2 5% .5” ~AGCTCCTTGGGAATTATCTATCG-3’
14-3-3¢ IF 4% .5’ ~ACAAGCAGAGAGCAAAGTCTTC-3"

5.5’ ~-TGACTGATCGACAATCCCTTTC-3’

1.2.3 Western blot ¥ ilf 14-3-3 RIE&# HRIAHRE HWE
A, AR AR BRI AR AR B S AR RIPA(E | mg/
mL PMSF)7EVK_ 246 15 min, BE.L, RN HER L
¥ H BCA BEMZE AR, 2 10% SDS-PAGE Bk 8
EORE,HE 100 V1 h 5458 55K PVYDF B
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5%BAeYII R EBE 2 h, —¥i 4 CHEIKT R (GAPDH
f 1:2 000 7 B¢, HBeAg Hilk 1:700 %, 14-3-3 BBk
1:1 000 i) , SR/5 TBST YL 4 YK, 51K 10 min; “HER
LR 1 h(Z30 % HRP FRig M FE P 5 1gG, 1:5 000 kg ),
TBST $EM¥ 4 )& ,ECL B, Ll GAPDH NS,
1.24 C57BU6) NEIFHSAEHMER %5 R HBV
DNA #iEE 10%opies/mL Dk FREFRIX HBV W EE /MR
C57BL/6] F1 5 R CSTBLI6] /N BRAE Sy xof BRAH | 45 i
FIB A5 S5 AR e s AL, B U B o KN FERRE B 3
50 mg/mL HIAAH B AR 64 41 T ZAF I RIPA (& 1 mg/mL
PMSF), SE B By JIBYRE A, B RS R VB TIK 15
4%, ¥K L 24%% 15 min, 12 000 g B.0> 30 min EFRALEEH &
B 3 I BCA BRI E R EE, 7355 , -80 CIREF# .
13 sit$am

K H GraphPad Prism5.0 3K #1742 B, SPSS 19.0 k4
WATGEIT 5T . FTA BRI AT EEUE , R A Kolmogorov—
Smimov KT ERIE R B N IESST, HFERNH + i
HEZ (x £5) o PUAH B HLBER ARSI BEAS ¢« IR 404, 4 IA]
ERRABERTZ50, MBKAE 0=0.05,

*2

2 & R

14-3-3 & & R34 HBV A4\ @A ¥ 89 mRNA Ak K-F
BRI T 14-3-3 £ RKM G 7E HBV & HI 48 5%
BT RILZE R, 5 2 AHMHTHT, B HBV Bl
#M HepG2.2.15 5%F B4R HepG2 T HF A2 R HBV
EHI 40 HepAD38(Tet-)5 0.3 pg/mL PUERE (tetracycline)
AP HepAD38(Tet+) PR EZESR . HepAD38 H71# HBV
K32 IR VR, 3R R AL R4 RE RS I HepAD38 40
Mt HBV Y& HI, qRT-PCR 437K 3R 14-3-3n.v.0 3 M4
BB mRNA JKE7E HepG2.2.15 40HE (43 504.186 + 0.298 .
2.029 + 0.070,2.156 + 0.102) FHI B F T HepG2 LM (535N
1.005 £ 0.134.,1.000 = 0.038.,1.001 £ 0.064) , 2 7 LA G it
& X (:=16.5.27.86,17.23, P=0.000,0.000.0.000) , W3 2 FiE
1A, SR HRA 14-3-30 £ mRNA 7KF7E HepAD38 (Tet— ) 4H
H(2.657+0.195) # B B & F HepAD38 (Tet+) 40 fifl (1.004 +
0.109), &R B A G358 X (1=14.270, P=0.000) , L% 3 F1
& 1B, -

2.1

14-3-3 A KK HepG2 #1 HepG2.2.15 ) mRNA RiEKE (n=3)

Tab.2 mRNA expression levels of 14—-3-3 family members in HepG2 and HepG2.2.15( n=3 )

A. HepG2 #1 HepG2.2.15

A5 14-3-38 14-3-3 ¢ 14-3-3 7 14-3-3y 14-3-3 ¢ 14-3-39 14-3-3 ¢
HepG2 1.00 £ 0.09 1.01 £0.13 1.01+£0.13 1.00 + 0.04 1.00 £ 0.01 1.00 + 0.08 1.00 £ 0.06
HepG2.2.15 1.82 +0.64 2.46 +1.09 4.19 +£0.30 2.03 £0.05 1.78 + 0.56 2.88+0.93 2.16+0.10
t{H 2.200 2.290 16.850 27.860 2.410 3.490 17.230
PH 0.093 0.083 0.000 0.000 0.075 0.025 0.000
£ 3 14-3-3 EAFRIKHE HepAD38(Tet+)F1 HepAD38(Tet-)H1 mRNA FiAKFE (n=3)
Tab.3 mRNA expression levels of 14-3—3 family members in HepAD38(Tet+) and HepAD38(Tet-) (n=3)
B35 14-3-38 14-3-3 ¢ 14~3-3 1 14-3-3 v 14-3-3¢ 14-3-3 9 14-3-3 ¢
HepAD38(Tet+) 1.01 £0.14 1.00 £ 0.01 1.00+0.11 1.00£0.10 1.00 £ 0.05 1.00 £ 0.01 1.00+0.11
. HepAD38(Tet-) 1.03 £0.18 1.15+£0.17 093 +£0.12 1.02+0.14 1.25+0.18 1.20+0.11 2.65+0.20
t{E 0.150 1.530 0.740 0.200 2.320 3.140 14.270
P{E 0.862 0.207 0.479 0.909 0.081 0.036 0.000
5+ . 3 HepC2 39 a 2 HepAD38(Tet+)
U 4 8 HepG22.15  OH HepAD38(Tet-)
| |
*® 29
= 3 =
z a a E
= 24 i
b 14
2. =2
0 04
R P s 4 L oD o R e s a6 o o
o 55 o P o P WP o
NN W XY Y NN QYT W Y A

B. HepAD38 ( Tet+ ) F1 HepAD38 ( Tet— ) 4

a: 55 HepG2 5k HepAD38 ( Tet+ ) %t FE4H H 3, P<0.01

B

14-3-3 BE KK HBV EHIZMHH mRNA RiZKF (n=3 )

Fig.1 Expressién mRNA levels of 14-3-3 family members in HBV replication cells ( r=3 )
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22 14-3-3 &G K7 A& HBV Z#l 40 b 69 % & Rk KT

HTH—HRUET 14-3-3 FEA B AAE HBV & il 4
i 5 %of HE AR (0 ik 22 5 AT A T AR UK 4 d . 1
Seke i T HBV 42 i 40 g HepG2.2.15 il HepAD38 (Tet—)
HHBVAZ 0 PL i (HBeAg ) , Western blot 43 #7 & B HBV &
i 44l HepG2.2.15 Fl HepAD38 (Tet~ ) H fE A% 45 Il i} HBV
W0 BUJR 35, H HepAD38(Tet—) H HbeAg fUFE A &5 T
HepG2.2.15; 1fii HepG2 Al HepAD38 (Tet+ ) 4 i i A G Il 1
HBV ZoOil (B 2) , HWRA 14-3-3 KIES R FE HBY
A2 Tl 40 JH 5 %) BE 40 i b 9 2 UK - 6 3K 25 5, Western blot
IHT R B 14-3-3n.vy.L 3 I IEH A 1K FEAE HepG2.2.15
4iiffarh = T HepG2 4iiia (B 2), HRAT 14-3-3C Wy FHKF
£ HepAD38 (Tet— ) £l fifd * B & % -F HepAD38 (Tet+ ) 4l
(K2).,

1 2 3 4

| 1.1 09 09
30— -
0.75

o T

14-3-3y cb ’ ﬁ Q

1 1.1 0.9

14-3-30 (————

1 0.95 09 0.9

14-3-30 o ——
1 095 095 09
14-3-30 e - . .
1 3.1 1.2 35
HBC e e
0 0.3 0.2 1
GAPDH

HepG2

B8 HepG2.2.15
E3 HepAD38(Tet+)
O HepAD38(Tet-)

EARLIROR TS S

’\),& o e N of o9 '\\o Q,RSC
XX W \u" X W \v’ <

1:HepG2;2:HepG2.2.15;3: HepAD38(Tet+) ;4 : HepAD38(Tet-)
a: 5 HepG2 % HepAD38(Tet+)%it HE4 He 4% , P<0.01

B2 14-3-3 BEAKKAE HBV MM FAHERRIEKTE
Fig.2 Expression protein levels of 14-3-3 family members in
HBV replication cells

2.3 HBV # HepG2 ¥ 14-3-30 Ri& 6%
7E HepG2 £ fifg b i3k st 5% e B BB peDNA3.1 HBV %
ik JFi KL pcDNA3.1-HBV1.1 fil pcDNA3.1-HBV1.3 J& ,qRT-
PCR #iill % Bl HBV #3A Jfi B pcDNA3.1-HBV1.1 Fl peD-
NA3.1-HBV1.3 &b B2 H 14-3-37 mRNA 7K -3 ik HH % {H
(5351 4.411 £0.529 3.664 + 0.104) % T pcDNA3.1 % B2
(1.000 + 0.039) , 22 5 HA7 G5 124 58 X (F=98.800, P=0.000) ,
W3 4, Western blot £l 14 3 pcDNA3.1-HBV 1.1 FlpcD-
NA3.1-HBV 1.3 RERA BIEHN 14-3-3¢ MR FHRIAKFE(E3) .
%4 HBV %t HepG2  14-3-3¢ mRNA RikHIBM (n=3 )

Tab.4 Effect of HBV on the mRNA expression of 14-3-3 ¢
in HepG2( n=3 )

245 qRT-PCRAGM 14-3-3 { AYZKIA
peDNA3.1 1.00 + 0.04
pcDNA3.1-HBV1.1 4.41 £0.53°
peDNA3.1-HBV1.3 3.66 +0.10"
FAH 98.800
P{H 0.000

1 :a, 5 peDNA3.1 H#, P<0.01

HepG2
1 2 3
1 1.8 2.1
CAPDH  eommme D =

2.5+
W 14-3-3C

14-3-30 BERHKT

E 3 HBV 3t HepG2 H 14-3-3¢ BAREMFM (=3 )
Fig.3 Effect of HBV on the protein expression of 14-3-3 ¢
in HepG2 ( n=3)
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24 HBV s EIFER P 14-3-30 HiE 69k

JEEL HBV B 2ER/NR, €57 FI@ # C57BL/6] ) 1R
St HBV 7EShH1K E5F 14-3-30 FiLME . Western
blot 447 &I 14-3-3¢ % H/KFEFE HBV B EE/NR C57
P EBETEE 57 /hR(E 4),

14-3-30 3

GAPDH

2.0+ a a - 14-3-3
1.54
1.0+

0.54

14-3-3r BHFEIXKF

0.0~
A N o :
& & & &
Q/ 4/
§ §
1:C57-1;2:HBV-C57-1;3:C57-2;4: HBV-C57-2
a: 5 C57-1 8% C57-2 H#E, P<0.01
B4 HBV EFINBATERF 14-3-3 ¢ FiXknIRmm
Fig.4 Effect of HBV on the expression of 14-3-3 ¢
in mouse liver

poX

3wée_

IREEXT 8 E BB BURRE ST, T8 EXIRER
PR B TRE S B EWMHEAERAY, HREEA
B RS T EELEERE AW WRER S
5B FIPR B R A L 14-3-3 RIRS 2 TR TER PP
LR, BELIEE, A 200 BMHEHS 14-3-3F
HA XK, 14-3-3 EHSHREAS SR EREH
RIS | A0 N DA R R B A B AR I 1 A
Bt T X SRR R E A T BB Vb K 40 B A R 4R, 4
HNESES NEREN T ERETEES S
Y, 14-3-3 BEEMEANTIRBE Y ED , FEiRT L&
SREBE R WM P R AR T R RE
i, IT4ER , B 14-3-30 7 HDV BREHA
o BT 4 L SR AR R {23 T HDV AE S R
B &R R B, 14-3-3¢ REE R # 5 HIV HHIE

HAAEER, SRR, S1HE HIV BE LI
IR, 14-3-3¢ {1:25] ﬁimﬁﬁ(deﬁgue virus,DV)
B NS3 BB 4585 1L L5 FH & H (retinoic
acid—inducible gene I,IRIG-1) W H &AL 2EMAVS 3
A7, ATIREWHAIT AR MPUR R 5@ B, Xk
B 14-3-3 BHERERREENBE EEEZ
AR E BT HBV & il Xt 98 40 o
14-3-3 RIEBEARKNE N, TRERER,E
14-3-3 EEH K ,HBV E#I%f 14-3-3n.y.L §Y
FHIREGITFEER X 14-3-3B.2.0.0 HEIXEH
Giit#ER, EREGIT¥ER I 14-3-3FH
B, RAE14-3-30 BFREFE 2 4 [ HepG2.2.15 HI
HepG2 , HepAD38 (Tet— ) #il HepAD38 (Tet+ )],
HBV A E & T B4 ; HA 14-3-3n.y
By 23K 7E HepG2.2.15 8 B 5 T HepG2 4, 1B
7£ HepAD38 (Tet— ) HepAD38(Tet+ ) HIRH G2
#5, HepG2.2.15 Bl U I EFBRAFFIFTA RN
B EIS R RGPk BARE ) HBY EH A
dimer BEH A HepG2 HIMIFFH 4, HepAD38 5
1.1 $# 1 f% 4 HBV BEA , HFEERiESRCMV-
tet J BN F A, BB S T HepG2.2.15, 5-4L 5%
IR TR Bt R, B AR HepG2.2.15 Fll HepAD38
64 HBV & HI I 2R, {H 5 40 M AR VR B R BURFAE
ERHEZERN, FUAREMMRASHERFHEH
HAMMEF 14-3-3n vy FIREZFA B AIMERF
JE UM HepG2 H BETH Jt HBV & il ok #1 HBV
RN CST /PR S 14-3-30 WRZEE
B RR&E, ULBHBY BBIRE 14-3-30 IR,
14-3-3 ERE—MEERTHREERD , £
AR AT 14-3-3 SRk, CIEAERER A
iR 14-3-30 Rk IR, BFRR , 14-3-3¢
BEZ5 & PI3K Y p8S TR W2, 87 Akt BUE R S8
MR , AR 14-3-30 IRIR TS A M T,
Axl 5 14-3-30 5 &R Ax1 REERRRE,
Ax1 5 HCC I Bz I8 Jfi %% 4k (epithelial -mesenchymal
transition , EMT) 7= 4= | DL K T 25 ot 28 U A e U0
HuangZ5"M{L 3B 14-3-3¢ 7€ HCC HA R EFEIX,
25 EMT i 72, Bk 14-3-30 § HCC BE M
fa#, B RAFER=EbitE. Fik 14-3-30 7
HCC MEAEERTRETEMIEN, IRAH, 14-
3-3 RIKEARREHE SEEHE MY IR &R (ac-
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tivation—induced cytidinedeaminase , AID) . 25 H X &
A (protein kinase A,PKA) . JKBXEE DNA ¥ L B4
(uracil DNA glycosylase, Ung) #1 HIV-1 8% A% 52
#HH R(viral proteiri R, Vpr)HHEAVER . F-HFIHXFH
RISFAERREE IR 14-3-3 I AID 454 S X
DNA , M T #10 #il 4 %2 BR 2B 4 & % (immunoglobulin
heavy chain, IgH )2 K 251554 DNA 4 (class
switch DNA recombination, CSR)"™, Ohman 1 &
AR 14-3-30 BAS SHUREBREN
KARGPER I, 14-3-3¢ T HCC HIR A KB &
FHEREWIEM, MR RIRTHBYE HCC 24
M EEFER , Btk 14-3-30 FTRES 5 T B B 5
B2 RN, L F L BLAA YV R AL £ L3

£ EFTIR  HBV EHIGESE AT+ 14-3-
3¢ Rt IR, $IR 14-3-3( 5 HBV FEAE R FP 5B
FFATRELE HBV AHCHIFEN R A K RY R RS
fER ., AL FEMR HBV RiFlfeA S TR
1 14-3-3m vy L RIK, F HIIE T HBV &l
AEFE 14-3-30 TEAHB A MF/ D BUF AR it &
ik, XFEMER 14-3-3 FIEKAIR 14-3-30 5
HBV FF7EFE B , 3 7T B 7E HBV AHSC 1 TR )
RERBHREEBZIER, N A& B HBV
JRYL 9 IETT SRR AR T O BE '

2 * X W
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