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Study on Expression and Location of Hepatitis C Virus
INSSA Protein in Insect Cells

FENG Lei, YE Lin-bai*™ , RUAN Hua, GAO Jin-rong, XU Jin-ping, LIU Yuan-jie, WU Zheng-hui
([ Institute of Virolagy, Wuhan University, Hubei, Wichan 430072, China)

Abstract; Full-length NS5A gene of Hepatitis C Virus was amplified by PCR, using plasmid pBAC25
containing HCV nonstructural protein genes as template, The amplified fragment {about 1.34kb} was
cloned into transfer plasmid pBuleBacHisA. The recombinant plasmid DNA was cotransfected with
genome DNA of wild type AcNFPV to SF-9 insect cells. The recombinant baculovirus AcNS5A was ob-
tained by plaque selection. Restriction analysis and PCR identification indicated that the NS5A gene
was integrated into the genome of AcNS5A, and HCV NSSA gene was expressed as a 64kD protein in
SF-9 cells infected with AcNSSA. This protein can be recognized by anti-N55A antibody when identi-
fied by Western-blot. The Immune fluorescence assay and immune histo-chemistry assay were used to
study the distribution of NS5A protein inside the cell. Distribution of NS5A protein are changed with
the time in the recombinant virus infected SF-9 cells. NS5A protein are changed with the time in the
recombinant virus infected SF-9 cells. NS5A protein is located at the cell membrance at 24 hours post
infection and located at both the membrance and the nucleus after 48 hours, and full of the cells after 72
hours. The result suggests that NSSA protein was located on plasma membrance and in nucleus, it may
play an important role in RNA replication and in controlling the expression of the cell genes during the
replication of the virus.
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PESES.Q8  XEFAL: A
AR RREHCVESIREFEZRR &
MEBEREERTF, AR 2 ERLENBHERA. T
HCVAREBRREH 0% Y LBERAE R IBHR
RHBRET 20%MBEETRERYFE LM
i, e4HIk, W HCV BEBRM T E LGSR
R, SR BB 5T HCV BREm 7
HHEBE., HOVRAREN. ZFEA N EY
9.5kbAIE 5 RNA, 8F — M REFMRIEES, 8
EEERNI00FTMEEMYEEA. EHEE
AEEFRERBHEDEIERT, BEEEEWHY
Core, El1, E2, P7, NS2, NS3, NS4A, NS4B, NSS5A,
NSSE 10 #E Q. H 4 NSSB A{K#ET RNA B
RNA £E 8, FEHE T NSSA £l 447 +E
ERARWHRLED  FRREARBER TR
EX, hRIEFHEEMLFEF, 57 FEH S6kD/
58knD*3 NSSA BEATEE T R EBFRED, A
MM EE HCV RNA i3 BT HE—E W F
RN BT BHRFENERELARE ER
BT RE HCV 8 NSSA 2H, # HBEd & F%
X 5EHEEERFETT NSSATEAFEE A+
WEEe R S0 Wm, AR RN SA EATEN TR
BfdlE s, N SA EATREEMRERRUT
HHBEPEERE RVA SRR EEE R R M
=,
1 #ME5HE%
1.1 8
1.1.1 #H SF-9({Spodoptera frugiperda 9) 4 2
AERLRERE, EET 10% B4 ILHERMHUFE
), 100ug/mL EF FE XM TC 100 (GIBCO) ¥
FEP 27C EFMER.
1.1.2 BEELRARN SRR EEnR
H Promega,GIBCO BRL. % FHEAF, Ni&RHE
FEASBFEN Invivogen A8 =5, BT S EHE
hEH.
1.1.3 5% F4% ANPV hALRERE.
1.1.4 % %% HCV &% Je 45 ) B R B iR
pBACS B1 E K | De Francesco ¥ % B 1%, R 5
pBlueBacHisA A E LR ERTE,
1.1.5 RERAMRAENSAREESE “ffE s5A
HRMNAEERERE E. ofi T35 4 {L#Y HCV

X ERS 1003-5125(2002)01-0060-06

NSSA BB, HCV NSSA B REF K H Charle M.
Rice H I EW, X% [gxG-HRP ¥ EREYTRA
il

1.1.6 ERIY BHAAREAERNIKR¥ELEEH
e 3= 52 o 4 18] 3% O R L

1.1.7 B XBIF#E(E. cot:)JM 109 1 DHSa
AT EEZERT.

1.1.8 &EXAMEFHAELEIERN RERAE
IR (FITC)H Sigma = dh (KR E KK 497nm,
K& i £ & 516nm); Histostain TM-Plus Kits 2%
ZYMED 2 7] 7™ & IR 8 DAB i % &0 b+l
SHBEARLT AR 1. ERE
(% & HE A 0. 1mol/L ¥ 18 B 35 ¥ % % W B:
0. 1mol/ LITHE BR 4N IF#E T fEW. 9wl A + 41mlB +
450mL WFEAK, pH6. 0+ 0. 1); HIEB AW 2. BE
A& .0.05g 2 0. 1g BEEE T 100mL0.05%
5 0. 1% pH7.8CaCl, ¥ P,

1.2 FHiE

1.2.1 NSSA ZEHA Y1 I E H 5 % N pBlue-
BacHisSA #1987 Bl pBAC2S ¥ DNA X iR,
% PCR M NSSA B, L#S[8HN.
5’ -TTGCTCGAGATCTGCATGTCCGGCTCGTG
G3' s T3R5 -TGGTACCAAGCTTCATGAG
CAGCA3’ . NSSA # [H 7 & ¥ pBlueBacHisA [ #r
HREEMERTT. A Byt [ . Hind I WAL
NSS5A DNA K B pBlueBacHisA B4, RSB E
15 SUBR NG R I 5 B A Tk BT o I A NSSA
pBlueBacHisA NDA # 7 85, ¥ (b DH5« & #,
Bt Byl D .Hind MAEMHLEESESARE
pBlueBacHis5S A,

1.2.2 f# DNA IR  SE% SPFU/ cell 5y
RS, R 720 J5, WS SR HE, 40000/ min B0 &
BHEEERRF BELE(TRAFERET)S
12000r/min B A4 1h, i@ &R T TE H &
{25mmol/ 1. Tris. HCI pHS8. 0, 10mmel/I. EDTA),
hiA 10%SDS FIE OB K TREE S5 8 1%
0.5mg/mL, 37T R iR 2h, EEBH—HFHE 34
WoMA T a2 K Imol/l ZHMIEHE
(pH7.0), ZBR{AFE

1.2.3 HEHAWRFEHHE DNAHKERRHA lipo-
fectin /i, B E DNA 5% 48 ANPV DNA
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SFHzHE20:1. BRdE WELEEZSHR
8, TR RENRE RIS T, ARA 5
W0pg SHENLHEBR [.ShE, HEREE2-3
Wo A TC100 FHFE (T 10% 54 MiEF ) B & 89
[%EIF SR EA R, 27CHEF I-4dFIDA
B xGal B9 L BHAR, 27C M EEIEFH 1 - 2d, kB #E
BT, T TR AL, & 34 IS L/E,
BE|HARBHTEER, MTHH AcNS5A.

1.2.4 HHANE DNABMBYIRPCR ¥E %5
A PP RREAME AcNSSA DNA KFE
B AcNPV DNA, RI5H Bgt 1 ¥ Hind I B4TH
. FIEFLA AcNS5A DNA b B85 37T PCR, R
WS LRI =t & 0. 8% Mg g
REEm K, EyMTTMELR.

1.2.5 SDS-PAGE ¥ Western-blot #W3H 5 |
PFU 3 SF-9 400, 27°C 53 72h 5 U #£8 Juag
BT, AT R RFSBEERAIX, VT — L8R
BEOREE R2SORETHEYE 5 —FHF
Western-blot, G R B A 4% A5 490 #
Hi. # %5l HCV NSSA $iik 7 ff B ¥f /| PBS
(pH7.5)¥8 200 &, UL HRP FRiC ML B & 16
RAE_HE DA ENEFREE.

1.2.6 NSSAEBOHENHE ELFTRER
TE69 IMI09 5A TR E &, 7 IPTG 5 % 8h
NSSA ZEHNEFELBRERN B LWL REK, 285
TS, 16 000t/ min B-OEFRE, W LH, AN
TRETESEHEEEN AL, WES NSSAE
BT I, B PEG6 000 34 20 1%, SDS-PAGE
mE RE—&5FHRHA S8kD ) NSSA EAH.
HIRBH NSSA ECEREEE KT ENG, F
AZaENEReT. MREEL, Bl eam
WO RIRERE R 7d, B EBEH R AEH 1000 B
H. BrERELFEMEROREARE R EAR
FER s e S A K 1R S AR BE . FEHLR K
A F| e (E B, B BRI o ) & 0L, R A T
AT 4 B G N 7 PR NSSA & Bk
HR&EARE, A 752 B4 6% H 7 280nm &
T# NSSA EAFRERAE, 4CRITFE A,
1.2,7 NS5A EARKMHEIEIRC € NSSA &
HEET [ XPBS A Img/mL, B Filf# 84,
BETBHAS FITCHENEP 4CEE 18~
24h, R )5 B Sephadex-G25 33 &, £ B & & &
FITC, #1839 & FITC K /MRICH NSSA EA M

R, ASHEREE ACRESEH.

1.2.8 SR NIRE B ANSSA MEBRRIEY
fJ SF-9 B AIHE, 43 51F 24h, 48h, 72h A E.G K
HAMMK, W EHEE KT EFER ANPV HER
Y SFO BMAKEFRGRBHEIR. A2y s
EHBISMMIE 4T B2 30min, B0 % 5 E EH,
WIER T 0.1% Triton-XI00 69 1 ~PRBS EE b8
{0min. Al I -PBS EEHM, & PBS kG,
A% FITC (R FM7ITH NSSA EEPLE, E4CHE
¥ Th, F PBS Wik =X, E&T PBS P, K
HETEE L HNEREEMBFER L W LB
FEELEHRETURRER.

1.2.9 REAfLEE HART ANSSAME
24.48 1 72h #9 SF-9 RMMBEILERE L E, B
4% ZR YR (pH7. 3B E L, | <xPBS %k, &1
FZRBEKELEE AEOEFAREDFYLH
% Sum BEFSEYH.8C~-S0CREBR. BHG
60°C LT, fEHAEE & B L. TR, i)
K KERNRESH LS AREETAEALR
G IS HCV NSSA BIdiiREAT I FE, ¥R 3R 5
TEIEM BRI ER R GHTEMN,; BE¥RE,
BREMHRP-HERA X LMK E; %EBH
DAB RE&JEHHFHITEA, MAMRE, FAREE
Hi 0. 5%EBERS0. Sk 2Bl K, &
EHERIEEH, EME T URE R,

2 HR

2.0 NSSAEEHNTHAUEEAEB®E pBlue-
BacHisSA 453

M1 BB EEE pBluBacHsSA &) 5 &
Fig.1 The Identification of the recombinant plasmid pBlueBacHis5A
Lane 1. ADNA/ Hiadlll Marker; Lane 2, pBlueBacHisSA/ Bgi I + Hind
I i Lane 3. pBlueBacHiaSA/ Hind I ; Lane 4, pBlueBacHisA/Bgl I +
Hind1l ; Lane 5, PS5A PCR F B}


http://www.cqvip.com

F1

£ OO0 http://www.cqvip.com|

BAES. FRAAHE NSSA ZEERARTREE R LT RTR 63

49 1. 34kb f NSSA PCR HEE Fl Bg/ T 70
HindM i k)5, 8 % W 7 2 % % R pBlue-
BacHisSA(10.3kb) B EME L & . BEHEFRR
pBlueBacHisSA 281 e ZFHIME R ERFAM Y
R IE#E (] 1),

2.2 HEARE ANSSA M@

¥ & H HCV NSSA HEM HEA S E R
pBlueBacHisSA 5% =& AcNPV DNA 345 SF-9
BhAE, Mk ACNPY £ fEEHA R E
FF5 ANPV EHAE - ARERENRRRE
FEEY, HCV NSSA BEE @ FEF| AcNPV #£H
Hep AT RRMEAGEORERBE, HkiE
FREAKENREES THES, FEEEHRH
HCV NSSA EEMERARBER G AN AcNSSA, E
HABEMNKZH BHTBUAL, ExbmE
MR SF-9 AWM= LRI P, EEHBN
R % fEey & 8L, iy 010 /9 20 7 5 B 3 SF-9 4
B, ME+TEERES AT
2.3 MARE AcNSSA DNA BIEEIR PCR £F

2 H Bf 4 A AcNPV 1 H 41 55 & AcNSSA
DNA, 51 Bgl T f1 Hind 1 W88 b, [F) B LL
AcNS5SA DNA BEMAET PCR, ¥ [A=R Y7
0.8%WISKIBHEER e ik, BAMETR, EWE
1k AcNSSA DNA B =4+ H W88 i b AcDPV
DNAMITMEEH T —&R DNA W, kA Ac
NSSA DNA AHRM PCR ™ ¥ (1. 34kb) 2 — M
(R 2),JEE T HCV [ NSSA BECHEA R EH
REEREEY P,

2.4 NSsA EEEEARERLHERPMRE

SR EHME AcNSSA F1 B £ B AcNPV &
3y SF-9 #H, 1R [B] (Y B (8] 53 B U 48 32 e S A, i
T 12%SDS-PAGE ¥, BEAFRBRERE R, &
HAME AcNSSA R SFO AIRE D T HER
HE AcNPV BRET 4R 3kD £ A EAQ. W
T —&5-FRP 64kD B9 SA EAHEH (LHE 34),
S5l NSSA RS ERMERRERERET. &
Western-blot £ %, X F 64kD ME B ik 5 %31 HCV
NSSAMELZEBRIIEE(E IB), EXHEEE
BREEERNHCY NSSAEHB, WA NSSA SR
EE A EOEEGHFEG THUSHEERL, 720
FeR KA E i
2.5 HI&E NSSA BOMGHEETE

Wt f ML E, F Western-blot 4

WRENEAIFRYE, ZRERS IMI09 SA &
EHSRRD M NSSA ERREBRRERN,. 54
WMEALEL, IFRFEIIE S8 NSSA EAMR
)ﬁ:o

134

M2 EHIME ANSSA DNAMEILEE
Fig.2 R.E.identification of the plasmid AcNSSA
Lane 1, \DONAY Hrnd [ Marker; Lane 2, AcNSSA DNA/Bg! [T
+ Hind Il ; Lane 3, ACNPY DNA/Bgl [ + Hind Il : Lane 4, Bl Ac-
NS5A DNA R# ) PCR =H

hDy

97

67

43

31

A B

M3 RAME N NSSA ¢ M R ol (A) K Western-blot 4

#1¢R)
Fig 3 The SDS PAGE{A) and Western-blot{ B)

A Lane [, Molecular weight marker; Lane 2, the SF-2 cells infected by
recombmant virus AcNS5A at 72 hours and Lane3, 48 hours; Lane 4, the
SF-9 cells inlected by wild virus AcNPV at 48 hours and {5) 72 hours;
B.Lane 1, the SF-@ cells infected by recombimant virus AcMSSS at 72
hours: Lane 2, the SF-9 celis infected by wild virus AcNPV ar 72 haours.
The arrow shows the strong reactwon of the §4kD pretein and ann-WNSSA
antibedy.

2.6 Mg AcNSSARENE R sl
FEaR e T AcNSSA 77 3 09 B R H#F 17
IR, SR 1B 4 Fim. BT Ac-
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NSSA EAMBRE R AR SR T 4E£ 8 AcN-
PV R EA A R R A, 7 NSSA & H
FTEWARAEEE ARMEE RN R R, T
ML, WA HCV NSSAEHE SF9 B &
AR T T RiE, 3 HAE R EW o E 42 F 48 M
BIARFE, GREW, NSSA BEHFE AcNSSA Eif
AR SF9 M 24h EE A E MR R, fOFE
48h J5 I R o4 A7 F AR Z ., 72 720 44 T
Ok
2.7 MEANSSAREBHEDRABRGHEALRR

HEERET AcNSSA 7 7 Ay B i 40 M i 17 5%
AR, DB T RETFER ANNPVHE
BHREBARELHEN R, FRMER 1H 5 B
o HERRYE ACNSSA EAMEE 24h /5, B AY SF-9
B O S PR ok B e 15 6B, T ¥ 4B B R AR
LHARHBEREER 480 15, HER FH BT
CEAEAHE, FERP S HEARBETCZHNE
M, AREPEFEEC;72h /5, ARFTHE T
weEC, B EBEME A EGRE, LM HCV
NSSA Z[H ¥ SF9 R MM H =L MHEFRE, B
SEARBE AR,
3 g

ARFRE—FImEEET ARERENERER
. MTHREFROFEE—HCV Mk Z 8UEM
AR AR MEF TR EE, e HCV
FEOMREFREABM T EHALE. NSSAERS
NSSB—HRIEHE#RELER, E£HFTRH,
NSSA FJLLFI NSSB &4 e tiniE), 3 B NSSA
EORAHENEEREHEALL XMWk NSSA &
HARERZERNVAEHIBFTREETEM.
NSSA EH 5 HCV BftE . UL & IFN 7 R E &5 41
BIFA S, NSSA H B 87T 3 & SR e & R (1S-
DRIFTELS IFN #5089 PKR ¥ E £/, & PKR
BIZh B EMH, BLIE eIF-2« BEMRIL, R FHF
RNA M#E, R B FFRERE ST HEE
MERFRFEZTREARPRBERHE, SHHE
WIENSAEAEHILTBERERR S Src KK
I(SH3)YM A& I E— 5L, B NSSA E B Al g EL
THREFERESES 2GR S8 iE 5%
B, WTT 93 HDV 5l TR T, ok, NSSA
EERLAF —TMEEMEZ(NLS), THEIT
LA 40 e A KA B R B p2 Il WAFL By § 5%, &

¥ NSSA BAFEL NIF 3T3 AT LIERBR
PR, A NSSA EREARE KRBT ER
A—EFAM®, NSSA &5 5 NSSB{(HCV RNA
ZHE) M NSI REHHE S &, T NSSB fl NS3 B2
MBEYES RVNA B _—HEEMNEA,NSSA E
BRATHS LR RNAEHREE Sy, XK
NSSAEEMEB AT S BB LER.EQ
AFHEFRAXHXR, ENEXENHRTEEH
HCV I NSSA EREREE R MBAFIBPRE
HEMEM, BRTFZATIHREE,

BT ERA HCV- AR EZSR, WHEEAQ
OB AR RERBEACWEE. IS
HCV NSSA EHEE AT ANPV Z2ABEAXEHRE
KT T. M8 T EHRBE AcNSSA, ff NSSA
ZACXZAFEOEARS THENTHUERE
B MHREHM NSSAEAER R ARBESE T
BRI eme R L 121, 7] LIS XRREH U
TR RFH AT EDiEE. BITTH -5
RARERAER R R A (LR E Rk s NSSA
ERTFRBEAMFAES, NSSA EAERERY
ERENEEARTE AN LA, TEETHAR
BIRREEY ., EEHELERSE—HFIEELTX—5
it, IE4f RNA WEME T RS REHEE, NSSA
EEXEES NSSB(RdRp) HAB{E A, # ik T
NSSA BB EE (L& B B 0t L 4%, B R NSSA
HEOTREER P NEE EMBEERDE, RITH#R
BRI —SIHRIFHEANEN AR ED
BEEIE T RAMM RS HTFHAE NSSAESSH
EHCVIEZEHMERMBEFEAUL RNA EH#
HCV B AR, 7 & PR & 3

&30
[1] Kuo G, Choo Q L. Alter H |, & af. An assay for cicculating anti-
bodies to a major edologic virus of non-A, non-B hepatits{}] . Sci-

ence. 1989, 244 :362 - 364,

{2} Hirowaiari Y. Hijikata M. Tanji Y, et af . Expression and process
mg of putative nanstructural proteins of hepantis C virus in insect
cells using baculovirus vector J 1. Virus Res, 1995,35,43 - 61.

[3] Kaneke T. Tanjt Y, Satoh S, ef af . Prodiction of two physpho-
protein from the NSS5A region of the hepatitis C viral genomelJ].
Biochem Biophys Res Commun. 1994, 205,320 - 326.

[4] TuH.Gao L,Shi S T. et @ Hepaums C virus RNA polymerase
and NS5A complex with 8 SNARE-likeproten [ }]. Viralogy,
1999, 26330 — 41.

[5] Kato N, Higikata M, Qotsuyama Y, er af . Motecular clonng of the



http://www.cqvip.com

1

£ OO0 http://www.cqvip.com|

BEE HHIFRHE NSALNER A ARTREERRAHYA 65

[6]

(7]

(8]

(9]

human hepatitis C virus genome from Japanese patients with non-
A.mon-B hepatitisl]]. Proc Natl Acad Sci USA, 1990, 47,9524 =

9528

Michael G ) R, Kwieciszwsli B, Dossett M, &7 af Antapoptonc
and Uncogeme potentials of hepatitis € virus are bnked to interfer-
on resistance by viral repression of PKR protein kmase [1].] Vi-
rol, 1999, 73;6506 — 6516

Tan 5 L, Nakao H.He Y, e af . NS5A. a nonstructural protein of
hepatitis T virus, binding growth factor receptor-bound proten 2
adaptor protein in a Sre homelogy 3 domain/ligend-dependent
manner and perturbs mitogenic signabing[ J]. Cell Biwlogy, 1999,

96, 5533~ 5538,

Ghosh A K, Steale R, Meyer K, e af . Hepatitis © virus NS5A
protemn modulates cell cycle regulatory genes and promotes cell
growth[}].] Gen Virct, 1999,80.1179 - 1183,

Gale M ], Blakely C M, Kwieciazewski B, ez af . Contn it of PKR

[10]

[11]

[12]

[13]

kenase by hepatitis C wiros nonstructural SA protemn; Moleculer
mechamisms of kinase regulation[J]. Mol Celel Biol, 1998, 18,
5208 ~ 5218
Yoshibwro 1, Zhang ). W, Chen M, et a!. Charartenzation of the
nuclear localization signal and subcellar distribution of hepatisis C
virus nunsiructnral protem NS5A[)]. Gene, 1996, 182202 ~
211.
Fukuma T, Enemoto N, Marumo F, & o/ . Mutation in mterfer-
on-sensitivity determining region of hepartitis T virus and an-
scriptional actioiy of the nonstructoral region S A protein[J].
Hepatology, 1998,29:1147 - 1153,
B EWEESERFREERNE(M] B BRA¥Y
RiE3L, 1994, 2(28) ;364-365.
FLie, S 3R, o PR, 3. HDV NSsA BePd %k B 27 8
SR BY R FTRAG(T) R E T RS, 2001, 16(2):190-192.



http://www.cqvip.com

