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Construction of expression vector of HCV NS4B and
its effect on cell apoptosis*

Bin-yu Song', Jia-wei Zhao? Jing Song® Si-si Chen® Zhi-ting Hu?,
Xin Han®, Min-min Wang*, Lai-feng Ren®
(1. Science and Technology Center, Fenyang College, Shanxi Medical University, Fenyang,
Shanxi 032200, China; 2. Department of Clinical Medicine, School of Medicine, Xiamen
University, Xiamen, Fujian 361002, China; 3. Department of Laboratory Medicine, Fenyang
College, Shanxi Medical University, Fenyang,, Shanxi 032200, China)

Abstract: Objective To construct an eukaryotic expression vector of Hepatitis C virus (HCV)
nonstructural protein NS4B, and investigate the effect of this protein on apoptosis of U20S cells. Methods
The fragment of target gene NS4B was obtained by PCR, and connected with the PCMV-tag2b vector using
the homologous recombination method, and the PCMV-tag2b-NS4B was transformed into the E.coli DH5a. The
right recombinant plasmid was selected. Lipofectamine 2000 was used to transfect PCMV -tag2b-NS4B into
U20S cells. Western blot was applied to detect the expression of HCV NS4B protein in U20S cells, and
immunofluorescence (IF) was used to assess the apoptosis of U20S cells. Results The data showed that the
recombinant plasmid PCMV -tag2b-NS4B was consistent with the one published on NCBI and could express
HCV NS4B protein in U20S cells. DAPI staining showed that the apoptosis rate of the PCMV -tag2b-NS4B
group was (17.25 x2.95) % and that of the control group was (6.53 + 2.36) %. Conclusions The eukaryotic
expression vector of HCV NS4B has been successfully constructed, and HCV NS4B protein is expressed in
U20S cells and induces apoptosis.
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75 15 JIT 4 95 25 (hepatitis C virus, HCV ) & L 2
T NG PE I A HEF 4 Ak SO A A9 1) B 2 A
Z— U E U AR A A @R, R HCV
E4E#) 4 4B (nonstructural protein 4B,NS4B)Z:
5B A ORI R, R R
NS4B Al g2 515 F AN ZFP (5 5 Sl %, T
T SRR N BT N R A A AR AR (H A ST
SERAFAEST B0, T, ADFFE R HCV NS4B ik
A, I B PRI A U208 JAT- BRI ,
R I it — 2 HEUR AL 25 e LA

1 MRS

1.1 ##

U20S Atk IRFEER A, Bk p)CMV-Tag 2b
F1 pJFHL(HCV 2a % cDNA ) A -20°CoKFE Ui
17, KI5 DHS o 1 [ AT 20 A YRk
A BR 7 7] ,In-Fusion HD Cloning Kit Il H 3&
Clontech 22 &l , PR PN VIEE Hind 111 F € [E NEB
o] BRI A R IR GG A 36
Promega A w] . Jif 2 035 4 [ AT DU 2= A4 T2
MAEA R F), DMEM(E ) 15 773k (ECL fb*# & )t
A A RO TARA R H DNA 555y
57 Lipofectamine 2000 K #% 44kl DAPI Ity [ 3%
Invitrogen /2 W], 4t Flag HL{A 1 —HT(HRP 471 )14 A
F[E Sigma A H], 51914 A DNA U i i T
A=) TRE R A3 BR 23 7] 58 7%, DM 4000 15% 5 i fi
B4 75 [ Leica 4\ F] , Eon % il bR X W 1 35
BioTek 2] .
1.2 FHik
1.2.1 NS4B 3|4y ekt 55 4k ARHEFUR pJFHL
JFH TR, pCMV-Tag 2b  Hind T &I 5 Wi )
Fr3, B [R5 E 2H 0 BRI T NSAB 5147, 1E 1815
¥ P1.5'-ATTCGATATCAAGCTTGCCTCTAGGGCGG
CTCTC-3', IE A 5|4 P2.5'-CGGTATCGATAAGCTT
TCAGCATGGGATGGGGCAGT-3',
122 NS4B F3g2 %  PAFCk: pFHL At , LA
P1.P2 N5|#y, @1t PCR 4 H iy NS4B,
F2 ;A - 95 C TR I 2 min, 95°C A8k 25 5,55°C 1R
2k 30s,72°CHEMH 100 s, 3t 30 MIFH, 72°CHRLE T fifi
6 min, PCR =il iz 1% g Wi EE S H vk , R4 70+
RIS E
1.2.3 pCMV-tag2b—NS4B & 48 i 4 09 My s B I 2.
Hind T 1] pCMV-tag2b #{& 5 H (% K PCR 7=

YIH In-Fusion 2B T4, AR NIAR : HIY
A Bt 3 wl,pCMV-tag2b 1 w1, In-fusion @ ZH BEHE A
Y2 wl,ddH,0 4 wl, BAKZE N 10 wl,55°C
30 min, JN =GR AZ 2 DHS o KIGFF IS, 16
LB [ A 53 [ PRI SR e B TRV, Tk B 2
JAE B R OB, 14T OOUBED) 5 5, 45 5 T 1 1 oL
Wik F IR T A TR BRS Rl — 2
YT
124 tfo ey 505 e AR WA T U208
AR RR B , A 37 CoK AR TR Bt shatfk , &
T 3 f5AF DMEMCEHE , & 10%06 25 I 1% %
R - BER R )RR JCE .0, 1500 r/min &
> 3 min, 3 LI, I A E A DMEM 537204 41
M, T 5% 4 AkbR CO,.37 CIFAE L 3%
MRS Bk 85% 25 AT, 1 0.25% BT AL £ 1K
S UL K U20S 40 M 3E R T A IR R 1 AL fF
LA ik 50% ~ 60%F , #% Lipofectamine 2000 35
UL TIR BUREL Y . E PCMV-tag2b %5 4%
RZHF PCMV -tag2b-NS4B Rk , 7rEfkYL)s 48 ~
72 h, TR S .
1.25  Zofe oA U208 2 i 32 5 240 i 1E -
b A% IR TR YA RN TR . B YL 48 h JEIRE =
U5 T PBS %k 5 ~ 10 min/ ¥k, 3 3 ¥k, 4% B
&7 10 min, PBS ¥t 3 ¥ ; H$48 0.3% TritonX-100
B AL 10 min, PBS 516k ; DAPI Bed , & Fr, 9500
B FEL AR JR T AN S BRSOk [T
AT
1.2.6  Western blot 4 444 4% pCMV-tag2b-
NS4B 48 h J5, I RIPA 4 jits 4 fift 0 24 i i Y A0 il
(BRI Y2 Xt R ) il B 8K H |, £ Bradford 152
i, A B x ARG MR A A H s R R e i et
JREHL KBS, IREEE (200 mA,2 h) B HEEIE
PVDF JE I, MRIEE M 5y T RTae i, %
IR %Ak £HEA 2 h; T Flag(1 : 500 L4 #
) Ek o -tublin(1 : 5 000 L4 # & ) BA 53 B b A
4°Ci 1%, TBST Pk 5 min/ ¥, 3£ 3 ¥k ; FH HRP 41
ICMPTER = PL(1 - 2000 HLAGIFE B )IEE 1.0 ~ 1.5 h,
TBST 3k 5 min/ ¥k, 3t 3 ¥k IR A ECL & EikH]
4, ] Fluor Chem FC2 SR RAERIE
1.3 SFitFEFE

BHESM TR SPSS 18.0 e t4ift , T ekt
BB+ bRifE 2 (x + ) FoR, H K556, P<0.05 257
BHIFERE L.
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2.1 HJE pCMV-tag2b-NS4B ik

AHFFE T FHER A pCMV -tag2b ., #4 7 5 sy 1k
A Hind TN YT, Bt H R PCR 51471}, 78
1E I 5 150 5= s il asin 16 A4~ 5 AR £
S U R IR A B 51, g FH )5 2 ) SN il
VIR 2R S PCR =Wtk (W 1), Hoey
HCV NSAB FE[H ,PCR 7= 4 22 By B b it g L, Uk vl
24 780 bp [k (ULIE 2) 5 SR I A T 4 ohr
MR . PRIBRAG I B se Py I B o, SR IBUTORE
DNA, Hind T E§Y], P28 1%3h B A 5E I o 3k 40 B
(WL 2), I H1 5 PCR F=4137E 24 750 bp Abi
M—2%47, 5 NS4B () Be K Wb R A
kL v R R o
2.2 pCMV-tag2b-NS4B FBHrill e

B LR A T R A T A TR R
By A BR AR, MF5 149 CMV IE [ 5[4 : CGCA
AATGGGCGGTAGGCGTG( LI 3). ¥ &5y 515
pJFHL1 NS4Bb AR HEA T HL X, S 7R UG L B2 ok
100% , Z2 W LS £ NSAB ELK ek Tk pCMV-tag
2b-NS4B.
2.3 NS4B EFHB7E U20S fphpyRiE

1 U20S 4SS5 e i i 5 3= CILIE 4).
A% % pCMV -tag2b-NS4B 5, pCMV-tag2b ( [r]H}
BENEL YL R )48 h J7 , IR AN, 48 Western blot
R U20S 4 g NS4B & (i ik 4 R s, H
H TR PCMV-tag2b-NS4B 214 (1 40 il ( S2 562 )
WA 263k NS4B H (WL 5).

2.4 NS4B ZHFS U20S AT

2 2 G R N TR 48 h L AR AR , 22 DAPI
LA MIA% S5 FE 2O 0 5 ™ R, B A T
1, 5% pCMV-tag2b-NS4B ZH T2 K1 (17.25 +
2.95)%, %4« PCMV-tag2b 21T M (6,53 + 2.36)%,
Z R, 22 55 A g L (1=4.919, P =0.008)
UL 6,

pUC ori ]~ , P CMV
y FLAG
V 4 -MCS
TK pA1 pCMV-Tag 2 Bl e
4.3 kb
& _/‘/,1.{] ori
neo/kan’ ™ P bla
'p sv40
1 pCMV-Tag2b %k L4
M 1 2 3
5000
3000
2000
1000

M:Marker;1:pCMV-tag2b-NS4B T2 Fiki Hind MY ;2:pCMV-
tag2b-NS4B 4 Fiki; 3:NS4B PCR =4
2 pCMV-tag2b-NS4B EHFH LT
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B 4 U20S @paFss  (x20)

1 2 3
Ll
- oy

Anti-FLAG

Anti- o -tublin

1o REG YL AN MRS B2 5 2 25 B AR e X BB 4 3: NS4B-FLAG %
Lof i
5 NS4B 7 U20S i a)RIE

PCMV-tag2b
6 HCV NS4B 340 =K S50

PCMV-tag2b-NS4B
(x100)

3 it

Iy R AR 2R TP B A I BOR
T2 — ARG F Se i ol SR U4 B 3L
HERERRAR T vk e 2 B R P D
Sy IE] B SRR F A A R AR T Y
H SR B BERZR a4, SR 5 F T4 DNA M 2%E
PIE B AR . Foph & AR 5 —FiA) I [R5 5
A T o F sa e i, B RAR T ik 115 |
B A0AE H W SE R 2 25519 5'- smds i 15 ~ 20 4~
SRR S, B RIR R P A, e AR
A, DR BED) S AR AR B A SR R B —ik,
AL TR, TR VR 2 1k R O DDA AR L, A
T B PR | 5 P AR e SR A B, AR S R
A5 S 4 Y 7 v T HCV NS4B (19 84 2% A pCMV -
tag2b-NS4B , £ it U FIN 7k B AR A5 1% 41 ok 1 A
JoiR. Western blot #6:EBH , A< 5256 44 22 ) 1 2H 2%
R LLAE U20S 4i i IE 8 58 B 3 K 7= 4
NS4B .

AW 5T ¥ PCMV-tag2b-NS4B 4 {4 %% Yt U20S
Y, 24 h J5iE T DAPI Y di it , 756 Wi T
SREL R BH 2 A AR T X5 ZHAO S5BIE 293T 4
M Huh? 40 A iR o8 25 9 —%, RUTKOWSK Y
FIK e O 45202 % 3, NSAB A 18 315 S 4l i 19 AR
B TR N A SR T . 2R BRI IR R
LO, AF4N % e 235 NS4B Ji, s R KT
IGF- T &35 L, ML A P16 Rk N, BA
TR R T4 IE 5 5 e Ah ,NSAB A eI Caspase-3 7
5 PEHE Survivin (145 35 10 90 6 20 e T
VL5 2 ,NS4B 1] {i§ 1k EOR-Ca?*-ROS-NF-k B,
P HCV &L S AT A0 B i -1, A 508 E A5
70 Je 1) 235 SR i TR AT 2 T FH ) 24 | 4 L R 4 51
Y6 2N T8, BRI 1 e — B0 o

ZE L RTR, A SCI R W) U5 5 4H v D A
HCV NS4B 1Y EAX ARk AA, WD 5T & I NS4BH]
5 U20S 4R T, R )G it — R ABESE HCV
NS4B 4= Y27 D RE B9 HEA
&

Z % XX Wk
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