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W ¥ RAEREEE OOCH HEERMALERESHFIIME AR XV B TRES
BEEOHBREFRL pSXIVVI* X3 2 AGER. ZAFXRERERE HBsAg &
EHFERE Y AR EEAE A BRE (ANPV) B95R T hes 34 F 7 [F B A TR K %
LR L AR E TaNPV-SVI-G EEA S, BRI HKRENEE HBsAg ZH IR S
& AT E A 5% F TaNPV-shr 35-OCC*#l TaNPV-shr 26-OCC*. M BHKRBMEIUILE.
DNA BE 5 23 #1 Southern blot 4 HTiER, SMNEEE REAHN A G FRMETFIE LR
WARBERAS . AT, hres #38FRIEA HBsAg ZFE Ti#, £ ik EH 5 HBsAg
EEFEAER . 21 -EHAEE R ERMA Western blot Z5R 780, HBsAg ZEEER &
401 18 B B R A HF R B T HUEIEHE . TaNPV-shr 26-OCC* &1 TaNPV-shr 35-OCC* %
XK HBsAg BH S RATHANIE T FHIAEARHE TaNPV—HBs85-OCC* Y EL 3L, 415142
BT 40%F1 46%.

XKWIE wET, BAFRFRE, ZAFRRSERERFEE, MREM
SES Qs

EHAFRREEIEERANEERE, ERAP FEYEMERTEFRTHR
AU FRFEBENFEHREZ—H, SHWRT (enhancer) HRMEFFIIZA, MG
BV OB AZ AERE (ANPV) FHBEF 5 4. XEHBRFHMTRERBRMNE
B, BEMB LA, plo. K. BOMMEESERMEHN p30 HEAME, HoH
3T hrs AT EH R 3K B TFEMIBERIMERKBE (CAT) ERpRIARR
1000 f®. hr BERER ST TR, FESEHFHR - CEB T EE;
EHEVRERSF. AEERZEZRNG RNA RSBRESE. EHTRNERS,
hrs Xt J5 #AZ M ik 2 F 89 )5 3 F IR R # .

EHGRF YA TEAFRREBAIAR, RS SMNEEE A FK MR WA HGE . A8
FRRAE AcNPV 38 F hr5 WER FFIAAHEABHM AR BEE 2 ARREPEHR
KHISNEZE HBsAg 2 H T L 25 HBsAg (IRE R, HFHITANBEABR T RS
fE BIE H R HE S RRB R .
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Wk B 89 1994-04-01 MRrzh, &, 26 %, MR E, RETMEHEYRERITHE



%1 Bh #i%. AcNPV HIRF hr5 H8 HBsAg ZE B AR 85

1 BRSOk
1.1 "B

B BB L ARKE (TaNPV) 5| BHE A RIFRFAERLSWELH (NERC,
Institute of Virology, Oxford, England) . & &R /B 31 FM kI BHEBEFANITER
BRSO EEERAFER TaNPV-SVI-G AREREME™.

B B B4 B A B PR (Spodoptera frugiperda) HMiE IPLB—21, 5IHXEEH
RIFRARERSHE - BARBFERIE BRI 7+ 40 M T py W B BT 30
TR 7 iR#1T
1.2 R

RHHEEES % Sambrook HHHE™. Rl U1 EEEBW H Promega
Boehringer Mannhein A 8], RN &M RATMEARE . SZHFRBE (adw ED
DNA #JFE# pUC8/HBV X B iEE EHEM R . & AcNPV H3RF hrs BEFHNH R
¥ pHIPQ & 3 [E Georgia k2% L. K. Miller 22 E W . # B8 EFk pSXIVVITX3 (R
EHRERFELT AXRTEEHNED.

1.3 REMNEL. HEE5ET

KA # S HBsAg Z R A AcNPV hre5 338 F /7 5 #Y Bkl DNA TR &K F 4
R TnNPV-SVI™G DNA e QU 7 8 B AR E SR AR, 7F X-gal 89 1 03 ARNE 2 E K
EREPHEEREREMNDAREMRR, ERE TR, B83]F HBsAg, hr5 75
MEARERNEHER .

FiE DNA (94 B4R 40, B PI e Uk . DNA BE & 2432 #% SCH“ J7 7% , DNA Southern %%
2253 1T W 2 BE SCR ik
1.4 HBsAg MM SEE

o B % £ O % T R VR R R AR IR AT SO B, R 1 - R RTE SR
PEEERENREE AP EETFRMETRRERMLERRT =6, RN &G&T
KR E A ULRR . R ER R FJ-2008G/A B B 3 V- R T 388

Western XX 2 L. Hb, SDS-RARB IR BEIK, 2ERIKEEN
12%, WAERE K 3% 5 A4 HBsAg FH¥E A MLIHfREXATEEAR SPA Fl )V K M 45 & 6 BR
HFAERBE LR HBsAg X .

2 4 B
2.1 & HBsAg A5 hr5 BR300 iR 4k

R MBEME 1R . B H Bel I VIR pSXIVVITX3, #ANERT HMH
pUC8/HBV DNA BamH ! F B, 84 HBsAg £ H B R TP pSXIVVITX3-HBs.
T J& 44 kL pHIPQ A EcoR V #il Sal 1 B§471, 183 ACNPV MR F hr5 JF5, HEZBA

pSXIVVI*X3-HBs #J Smal-Sall & O , M & W & HBsAg EH A he5 F 4 75 FHREF AL
L AR ER R TR pSXT-shr 35 fil pSX "-shr 26.
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BamH 1 ATG BamH

o7

ot
— Sal l/EcoR V

i 1 ——
Sal 1 EcoR V. EcoR V sali

Synthetic & XIV
Promoter

HBsAg & Paerinl
Pre-S,

Polyhedron Promoter
& Coding region
hr5 Enhancer

DB N B B

Flanking regions
of Polyhedron gene

B 1 & HBsAg ZFAM AcNPV hrs FHERE A HBEERAHE
Fig. 1 Contruction of the OCC* transfer vector plasmids pSX*-shr 26 and pSX*-shr 35,
containing a HBsAg gene and partial sequence of AcNPV hr5 enhancer

Sal I #§ Y] pSX*-shr 26 fl pSX*-shr 35 &R E M, HTH AT HBsAg EF
(1. 4kb) F1 hr5 A9 ER2 FF (0. 4 1 0. 6kb), HETEANI4F B AR 7. 6kb #1 8. 0kb, 3%
pSXIVVI*TX3 K 1. 8kb F1 2. 0Okb, Ti# pSXIVVI*X3-HBs H§:k 0. 4 #1 0. 6kb (FK B
). #E— %t pSX+t-shr 35 #1 pSX*-shr 26 I Sac 1 #1 Sal | MEGYI S B R, £ LR
P & k. DNA & ™ 4 54 HBsAg 2 F 8 & $ pSXIVVI*T X3 — HBs DNA %k /) #8 [F
(7.2kb) WYEEYIF BRAh, B4R AE K/ 0. 37kb A 0. 64kb AUES YN B (AR B
A . B, RN BB A BN Y & HBsAg B E 4 B3 A AcNPV hrs-X-/M g BL#Y
HARK -
2.2 & HBsAg ZEF0 hrs FIRBHELEA R HE DNA H47

E 2 kL pSX*-shr 26 fl pSX*-shr 35 DNA 5 Bk I FHEEE N £ Mkt
RIRA R TnNPV-SVI™G DNA EHLEMABAM, B3R FTREARELRS
ARARBMIEMN R E =5ai{k, 184 HBsAg EF M hr5 JEF I E AR E TnNPV-shr
26-OCC™#l TnNPV-shr 35-OCC*. Z£R & X-gal KK EFIEFEMERRNE , IEELFT 2
RIEA, ENABEEAFEK] TaNPV-SVI-G.
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DNA BE S 74 R, AN 0. lmg/L #) TaNPV-shr 26-OCC*#l TnNPV-shr 35-
OCC* DNA #7] 5 o-%P $7i2# pUC8/HBC DNA #ét 2%, MHAEX 0. 1~1. 0 mg/L
1B R E R pSXTVVITX3 DNA fiFE B # ToNPV-SVI-G DNA WAL (H 2), R
il HBsAg #FE B4 A TnNPV-SVI-G XH#+ .

M2 HBV i 5RAMNEZ KA DNA FIRER KX
Fig. 2 Dot hyhridization of the recombinant viruses

and two plasmids DNA with HBV probe

a plasmid pUC8/HBV DNA;

b TnNPV-shr 26-OCC* DNA;

¢ TnNPV-shr 35-OCC* DNA;

'd ToNPV-SVI-G DNA,
e transfer vector plasmid pSXIVVI*X3 DNA

HE A5 B TaNPV-shr 26-OCC* # TnNPV-shr 35-OCC*, TnNPV-HBs 85-OCC* L)
E B4 295 % ToNPV §) Bel 1 Y10 T 4R LA 3. TanNPV HBs85-OCC* R ¥ &
RURi % TnNPV DNA # Bgl I -C Bt (#9 14. 4kb K/N) FHEATHERBHTFENS
£tk X1V B3 76 HBsAg £E (A4 Bgl 1 Y1), b /YR AY BamH 135
YER M ET HBsAg B, T iHRR T DL 8y Bl 1 B§U14, B{# X DNA #9Bgl 1 -C H B
# K E 16.0kb, i TnNPV-shr 26-OCC* #1 TnNPV-shr 35-OCC* B AW BN B 7
HBsAgEE T i X4 AT BT hrs HRBRK/S B, Bit, A EEARY DNA
BBl I -C R ERE MK, 2 H3E3 16. 4 M 16. 6kb (B 3, W& FFR), HHF TaNPV-
shr 26-OCC*# Bgl 1 -C K B (16. ) I KA E, ww:* 5 TnNPV-HBs85-OCC* # Bgl
I-CHBERFFHEE .

w >

B3 FHE ANPYV M3 HEREMES Bgl I R
:F:

Fig. 3 Bgl 1 cleavage pattern of three recombinant

=)

viruses DNA compered with wild-type
TnNPV DNA. The arrow indicates the Bgl
I -C fragment of TnMNPV-shr 35-OCC*.

1 Wild-type TnNPV DNA;

2 TnNPV-HBs85-OCC* DNA,

3 TnaNPV-shr 26-OCC* DNA,

4 TaNPV-shr 35-OCC* DNA

mQs
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# ToNPV-shr 26-OCC*, TnNPV-shr 35-OCC*# TnNPV-HBs85-OCC*#J Bgl 1
BY A B 5 H o-*P $7i2#Y pUCS/HBV BUR DNA 86t Southern 45 R, 3 ¥ R4A
¥ Bgl1-C FERHEMYE, MHEKMY A BRI ERRB TaNPV &Y RIE A
(F 4). £ HBsAg XE 5N B TFHMAT TaNPV-SVIGC EHEFHERMUE .

M4 HBV H# SRMAME Bel 1 MY H BT soutern 7
Fig- 4 Southern blot of Bgl I degested the recombinant virues DNA with HBV probe
A. Bgl1 cleavage pathern of DNA, B. souther blot analyses
a Bgll degested Wt TaNPV DNA; b Bgl I degested TnNPV-HBs85-OCC* DNA
¢ Bgl I degested TnNPV-shr 26-OCC* DNA; d Bgl I degested TnNPV-shr 35-QCC*
DNA; e pU88/HBV DNA; The arrow indicates the Bgl 1 -C fragment

2.3 HBsAg BARILR:

¥ TnNPV-shr 26-OCC*# TnNPV-shr 1 @ Tn NIV Shr Bonec-

1.4!Q Tn NPV-8hr 28-0cc*

35-OCCt* 5 4 A% TnNPV #1{1 & HB- | 2|0 Tn NPV-EIBa 85-0cc*
sAg XFH R4 5% ¥ TaNPV-HBs85-OCC*

O Wi Tn KPPV
10

BN AR AR, RS RE R “5

0.6

AR SR MM HBoAG iR HE SR L
MBS BT MEFTRG, s HRARE o

N x10-*

AR e 4 LS 24h, 2 TT Y W 2SS B HBsAg. 0 24 @ 7 98 ey
MRS 96h, HBsAg URBRERE, Z/5 o

HBsAg i TH . ZERAMERUIE, A E5 SO 080 D00 N 00N S R Bt
AcNPV hrs B FH A K EAR S (6} 52 &) HBsAg _

TnNPV-shr 26-OCC* 1 TnNPV-shr 35- Fig- 5 Kinetics of HBsAg production in
OCC*#y HBsAg RER—BE WA EA hrs Spodopurfz Srugiperda cells infect-

m ﬂ*&g TnNPV-HBsSS-OCC+ }E . 2 m ed with the recombinant viruses
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5 96h, ArBIEH 40%H 46%.

St ERFE R AR R ARSEE D Western 2 (BARBR) SRFEH,
RY IS A HBsAg EH R R RYE, HBsAg EAFEE R B4 F&Y 18kD, 25kD
1 35kD By L RRA A, -

3 W

HFRFEBERERSEHRBLIMNEEFRRAFREEHEMSUEREANZ AERERSE plo
HEEHEMTTRLERNY. ZRIGYWRFTERFREHESHEREFAE,
KAITLAE HBsAg ZEHEE R E AR EAMNEFE TnNPV-HBs85-OCCT A &, A& T
7% HBsAg Z[E T ## M A AcNPV 58 F hr5 ¥ 4r JF 5| A E A 5 4% TnNPV-shr 26-
OCC*#1 TnNPV-shr 35-OCC™. #fA hr5 F5J5, HBsAg RE I RZXKBHARRE, &
EIRE R 409 ~46%. RFFRF, BT HBsAg HEREUANLEBBEITFME Ak XIV
B FREREINA, BB EINA, hes B EBRNES AKRB I TFERWI, ML &
BENFHERETFY (EEREKEGRIARE - KEEERNFI SR BFEEH,
L, HBsAg 7R3 AT AIBLIRTE T RS RE .

ER AR R R, EAF R AT EE SRR AR, 2% hrs TR FFIET N
—R—/NIBIA B G B4y AlUiE A\ HBsAg BEE Fiegy . BAAHHRBRERNREM T
hr5 B8R4 JF51 \HBsAg B FE R FRA BB E] T 5 B AV &R IE A, X R IFME T hes AIH S
FFHIBRXT RT3 FRY R A G HRIE AN, ENEMBHITF (ZAEXIV B3 FMA
ITHERBEIFID B IINERFARXMGBIERATHATELZRFIWHE . HH,
AR hes FRIRESZ AR XIV B FAERBNFHIHR —SEB M T EEH
B, XTREHE TR E B TRIEEREAG S ZHEEENER. FRERIS, B
AES B FHR—-SEEMM T EEANRAY. WEARIERF, HA hrs XKHFEB
#] TnNPV-shr 35-OCC* 35 #y HBsAg & LG A hr5 /N BEAY AcNPV-shr 26-OCCHHE
&, AMEREAREEEET s A BRFHBRTFINZERURMEFFAEN . 1§
ANhrs R FHZEFIRGERNBEERS/IEEENRE, EEH#THES .

CHERFRFRBERENIR (HBsAg), iR IFAYE I H% 8 M A 34 CHO 4088
Rk, HMAMAEAREE, B4 5] A8 ELE GP27 fi e E (LAY P24, CHO 41l
RIRBILH BERLAY GP30 ik . ARV H Western blot B EI Ptk BA R TR IAR
HBsAg EHEBEH 4 F& Y 25kD, 35kD # 18kD By L KA A . M AT 2 ML Ak (P25 A
P35) M4 AR MAER (LAY HBsAg Bk, i P18 AlfE b R B AR B R4B iy
ZET BT . M TFREEMY—LHEER . TN VREEY R TRES 8BS
BER-FEY. EFEIAFRFESEEIRRSE S, E4H HBsAg HEFE LML LBRERH
NEHREL.

LHHT, FFRFEBEEATLAEFEYAIANCH A FRRERNBR . BEhFHRES
MFERE—, BIERERE (—BEs~6d L), EHitb, KKEWT EWIRNES
He . BEf, FEaEETREFEMUNE, CHREHE R R ey [F et 45 58 H 5% Bt
B, FEAFRBPANBEAEBRTHFREIMNEEFERE QEYE 24h 87) 73R8
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A Study on AcNPV hr5 Enhancer Incresing Expression
of HBsAg Gene in Insect Baculovirus Vector Systems

Chen Ru* Long Qingxin Wang Xunzhang Pang Yi Deng Rigiang

Abstract Two occluded (OCC™) recombinant Baculuviruses desingnated Tn NPV-shr
26-OCC™* and TnNPV-shr 35-OCC™* were sussesfully that contains the gene conding the
hepapitis B virus suface antigen (HBsAg) gene of the dual control of synthetic and XIV
promoters and the AcNPV hr5 enhancer, that was used increasing HBsAg gene expres-
sion. The two correct recombinants were characterized by both DNA dot hybridization
and southern blot analyses. Expression level of HBsAg gene in Spodoptera frugiperda
cells infected with the two newty constructed recombinants was increased by 40% and
46 % respectively, compared with that virus without additional the hr5 sequence. West-
ern blot analysis indicated that the HBsAg proteins expressed by the baculovirus vector
systems are antigenic properties indentical to HBsAg secreted _by human cells and
moleculur weights of about 18kD, 25kD and 35kD.

Keywords enhancer, recombinant Trichoplusia ni NPV, HBsAg, enhancement
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