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i OB RAZENARE Gdo WEATHES $EBEAFXERES AARELEES,
WHT EARE BoNPVS, MEARSBRFEEN, WESEEAS (1X10° HHD
HBs Ag 361k B35 35. S 1B M 5 B4 R AR , 40 0 36 I HBs Ag = B -5 3 48 3 5 24 750,
15 PR Y 690pg , 145 B B 5 P40 2 Western blotting 1% S WLA6T 3, Bk MR 1
B 2onm BIFE, M EBUMRAERNE, BEFWNEHEEY 1 2g/ml, SHANL
Wi HBsAg 3,

*BE JEHFSORERENR, EERE, EAFEHYL AKNE, 2R

CHFTREH ZBFRME (HBV) BRIEMA, M ARBEGERK, HBV S
HEHLH 226 MEBRENYSEH (FEH); PreS, M1 S KEF LR R 281 ME
HBEHSTFEPENED: d 38 M EEBRABRNS FREKHEARE PreS,. PreS,
S KEF M, ZFRAERFEE 4 PERBIFED . G Ml A il 5™
FEFIRE, MRASENEETERERZGAEETZFEEDEAEER X,

MEMBHRIFRFES FEVERARARHEAN, BUTEAWREERER
GFP, REHEMLAHEFEE BmNPV) H#ERSGEAMBMIKL., BmNPV ERHEk
REREER BN HRNFARAREIINEREE, REXEUERTERESRAK. EERY
B S FE Ay HUIM I B G A, MR E T R EERE N N EREATIH
FHEAMER, ATUHET O TIARRMARE, IREAFEKEET Y TR A%
T &4, #41¥% HBV (adr) S ZEHE BmNPV ¥R 8 4 E 4T BmNPV BEAF#HE
THEARE, ARTMM. KELHRMAEENETLRE HBsAg, HSBHAREREE
PR T — R FRR. :

1 e %k
1.1 ## _

B pBm030 1 Maeda™ 151 , HBV (adr)S 3 F % § PMS-3%, BF 4 3] BmNPV
OIS A o A Rl B B R L AR (. FF AN Bm-N 1 K. Tatrou ##4
A
1.2 K&

1.2. 1 Uty DNA fI557 DNA Bl & RIBfE . MR DNA 895 &0 8 1F 8 Maniadis 52

FEXHEFRANETAE A FHEDHELAEREHRTRNME.
EXTF 199442 A 1 HugHl,
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B F R OVB T AT, SR N E. coli TM103, 555 DNA #H i3 B Summers 3 F
e AT,
1.2.2 YIHIEESE . Bm-N 41MIEFEH Te 100 355035, MM 10% MR LIE, 27 CHE
.
1.2.3 RS, 8560 1< 10° M4BT 25em” SR, MK 4 h 15, ARSI
(FBS) MUB;FR3E8Enk 3 vk, o0 3ml L FBS 535, WM 4R E DNA 2pg. B4
TR DNA 1pg 5 Lipofection buffer 50ul BB A5, #1k 15 min, REH LRES
WOZ IR A B R, 27 CHESF 4 DB, Befg #h00 3ml TG FBS 352 20 600ul FBS, 27C
AREERNIE 4 d, W BIEWH TS BEiEGE.
1.2. 4 TAEMNHOFERMA ., HEk 1) F#iT.
1.2.5 HAEEE N (PCRY: foumk (10 Arikitdr, g8y 1B RN S HHELE
P HE IR YR, B0 BV BRI R0 415~432nt 4b, T B30 2 & S BB 3 SBM)EE, 2
E AT E N B65~887nt 4b,

241 1. 5-CTGCTATGCCTCATCTTC-3

245 2. 5'-TATCCCATGAAGTTAAGGG-3

DNA §HALE M, WEIr ke TR KRS Gopmol/pl), —20CHREEH.
1.2. 6 FEMERRMAEGA L. B s WRE AN E R REG, REMEES, FHHER
Bkt 10°PFU AR E. HiIXNBERES R EEEBAKE, £ 10000r/min 34
10min, i 2 M FRABAG R B i, b0 P T 400l . B fk sl SR 7E PBS PR E . —80CE,
ITCHEEYRRL 3%, 15 000r/min .0 10min J5, B LR,
1.2.7 HBsAg (9%l FBsAg 85 B M RIA 24 (DA EEYHEWRFER
1.2.8 CsClERER R B L4787 . R BURER MK E LB S5m0 bR 40 s A
J& . i 230mg/ml I A CsCl, EH L L 2g/ml, 4'C, 40000r/min B> 10~48h, 48
sk, RIA M5 HBsAg, LLHSSE HBsAg JOR 5 /1%,
1.209 HBWERHKMED SE FP 2. SDS-B 7 % Bt W 5K 8 %k (SDS-
PAGE) £ M Laemmli #7752, SEREHRE D 1097, H O, Western blotting %
I8 Towbin {7 "%, KR HBsAg $1MLH (WH LW EHLET RN EE—E,
T AR R O A fES A,
1.2.10 HBsAg #8i4k: 238 CsCl IR SO R b, MR E R IR IR E
H A BRI 1gG B MR LI

2 EEHER

2.1 BHAEBHRERANMNGE

BRI pUACIIs-5 ¥ 1kb BamH 1 F Bt &F HBV S HE 2 F & 3 WEMNIERFE . 2 5
B dilfi N 22 92 B0 1 0 BEFE T8 4K pBm030 89 Bl 1 i &, £ %44k IM103 O 3% 1 5 4iF
pEm030, EEMEEAREERST Ph) 5 S EFEHERIE—3, HkBfs s HHEN
Fek L B - pBmHS-6 (8 1),
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pBmHS-6 H Ph |4 817 #1 HBV S 2EF BHENTUT 10 F ..
AACCTATAGAT cctetag TCGAGGACTGGGGACCCTGCACCGAACATGGAGAACAC

Ph linker S

.
N “Beln
a
G

Sac |
Small
EcoR 1
Neal
EcoRV
Xbal
Aat1

Translation stant
Xbal

Translation stop

Kha |

Bl EEEHERA RS pBmHS-64
Fig. 1 Coenstruction of recombinant tranfer vactor pBmHS-6
2.2 EIARE BmNPVS 20 E

¥ pBmHS-6 H A H B K DNA S8 4% BmNPV DNA £ R FH# I F A
M, BEpfEmad, B THHE HBY (adr) S KERWESLKS BmNPVS,

FE A E BoNPVS B Bmo-N 4011, 3 HUA 8.6 DNA 22 PCR 35889 1 i 470bp
/) DNA F B, X5 & phes-S 0 R H 3/ 5535 T F 85 pMS-3FURC I m A
BRD—-H BT WA EBRES P il SEFEFBERAE (WEK A, B . EHRE
DNA GER Xba I BTt — &1 kb R/ B, FIFERES S BREFEH 7758 (E) . h itk
HAE 1% 8% BmNPVS &7 HBVS EH . 3| B EMNERPN S BER S FRE MM A
GNP A A A A
2.3 HEiRE BmNPVS i FMEPIRE

HEBIFEFMAMR Bo-N ZEANGE BmNPVS RS, M P35 5 d B = A 4
HBsAg IR AH TR an[E 2,

BRI, MM HBsAg BOEIZ I, HF4RFERIN, HoFAFmg{, Ui
HEA TR EFRLED HBsAg BB B KR EAHE, JAEHESKEHER NN
B X R I HBsAg 78 Bm-N 1M R RE B WH, MRS EREHARME
BE R T I FHW .
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é@ﬂﬂ%ﬁf@lxw"/mi B, B ES
T, DURIYERS B S BAR R, W5 A0 R Y
HBsAg B 422ug, FIE 13 sug, K5
BB 2435, Spug.
2.4 HEHKRT BmNPVS ERELHRFEE
h IR

5% T TRl o B R B R A e 5
1x10°PFU HH % #F BmNPVS. BB 53
KIBEG & R AR, BAREEERIA.
75 T SR RRE AR 5 B A2 B BmNPV BBt
WRILEILR.S d FIF GRS R T SR B
IR B A e v FL 6 L B b 2E B I MK L AR
AN, BHEXBAHSEFMEE.

F RIA ¥:i0 5 Bt BmNPVS B F &4

B2 % # 1%
24r
LT ) &
20
. Cells
16
)
2
ol 12 -
< Medium
o0
= 8k
4 A
K A/
8 1 L 1
0 1 2 3 4 5 6

Time after infection/d
El2 HBsAg fEF & 5531 40 K iy ok w A H 2%
Fig. 2 Kinetics of HBsAg production in Bm-N
cells infected by the recombinant Bm-
NPV

Lk L P HBsAg 7= A8 sh A AL SF R nE 3T R RSB 3R)S . MM E ¥ HBsAg 2

BRI, 585Kk
HBsAg.

B G RS HOUT , TSI T TR R T 4 PR T50pg AR

R AR R, MR RN . MUHE B E) HBsAg ABE IR,

é‘%?i%

120

/
il /

Lu/‘f L

2 4 153
Tnme after ml’s‘umn,«‘d

B3 HBsAg EFBEHAEHMNELDE
Fig. 3 Kinetic of HBsAg production in silkworm

[

HBsAg, ug-ml -

larvae in fected by the recombinant

BmNPV

2.5 FIEFF4) HBsAg ML EE

lmzikaﬁLF%ﬁ 1k240pg/ml L HE T4 75690pe £ HBsAg (RFEL).,

F1 HBsAg EEWPHIRE
Table I HBsAg production of silkworm

pupa infected with recombinant

BmNFV (5
Sample Weight of body HBsAg (ug?
1 1. 380 910
2 1. 345 5106
3 1. 397 850
Total 1. 374 8390

Z AT 3R T W R A AL P R 22nm BURTRTE ﬁ{?ﬁ%ﬁf’n 2g/ml. ¥
T AN M A4 R R AN E S A I R G, UL BRI AT CsCl 358 A B R
R WEL KBS MM REN HBsAg FEEFTEHFHE N 2¢/ml Bk,

CsCl BB HR . T H MBS

aifh Ak =4 T SDS-PAGE 4387 fll

Western blotting %55 (R 1 -C, D)l E AN, #ifbay27kDa T EHHE S HBsAg 557
PRI & X e R, TER S L AR A% AR HBsAg FEREEEREALY gP30TERK, M

o ERHE B
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B ZFRESEREXTAREFEABERE

215

HBsAg/com X103

CsCl density/g - m1™!

5 10

Fraction number

B4 FET=H HBsAg 89 CsCl 3 B BRI B O A0 47
Fig. 4 CsCl purification of HBsAg produced by stlkworm larvae infected by recombinant BmNPV

HEa R EEAR T 28 A= B
ME LR RIS, SRR AR RS
—# Wb, HE22nm,

3 it
FEZHFRMBEEFNEEARBHEL
ARRERRFEIL MM, HBsAg #4011
(10 HH F A BB E3S. Spug, BRERHH
Mig, THEXEH HBsAg RE B £
750pg, TidE AU 1k690pkg, RERCHE
ETEMARPREIERSH A RE
%iﬂ‘*ﬁ‘f}{‘] CsCl 25 F 6 [ B0, Western blot-
ting S HTANELEETNEE, R HEHRTEER

ZF 4h WUAIER = 4B B9 HBsAg 5% AL )
HBsAg Bk —3 .

Els HBsAg (22nm) $kL & 5 R
Fig. 5 Electron micrographs of HBsAg

particles (22nm)

Kang® H T E Z AR EHES KEFRWERAEHREENS ARE, ERFE
% sf 4GB ik HBsAg B WK FIHBs Agh 4 W B H b . Lanford S HIME FI E LA Ac-
NPV 75§ 2 IE B 1 B I2 3 35 of 403 HBsAg, 3k P 908 R RS 1 41 MR SM4) M o iR 30 45
REVERTIEFRMMEESL HBsAg, ERREARES1~2 d P340 K3 0 D12 T

Fr L HBsAg BB TAHIA, RiR T 3RE™Y) HBsAg H 1] GE#F 44

Fan e sh.

BIERBRE M, HBsAg KB AR, KR EWH A EAMR P, XTHEZE HBsAg
REREKE, BXT BRI WA ST B i 40 ML AT %5 R BE B 5 R e,
FEH AcNPV 7 of K F R EBFARBE MR P HBsAg™ FiRER
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B, ERFHMNGEELEN HBsAg, EFERIBEAIE AFE . AT B E T2 6M
HBsAg PAGE &% BE/REE#) HBsAg 530kDa 53 1, HH 28, 20kDa fyEE H ., (HE
Z24kDa WERELE D NIRRT HBsAg B R 27kDa, {BEH r4F 8 £ 8L CHO
b 42 70 HBs Ag A4 A M 2 o ¥30kDa 3 AL HBsAg, M TERE HERFEH,
BT A M s A O R AL R A B R TRUE B FREAFAME RS i PR ENGK
FEEALRE D EOR, WEE Y 48eP30,

HMNAFERTHH O RORFEEANEARERRS MRS EXREFAM K
AR RSB T RAEGE, AR EACY RN OB R,
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High Expression of HBVY S Gene in Bm Cell and Silkworm

Zhou Naiming Zhang Ying Jing Wei Li Zaiping Wu Xiangfu
(Shanghai Institute of Biochemistry, Academia Sinica Shanghai 200031)
Abstract  The coding sequencese of the hepatitis B virus (adr) surface antigen were in-
serted in the genome of BmNPV to construct recombinant BmNPV which were used to
infect silkworm cells larvae and pupae. The level of HBsAg synthsis in cell cultures in-
fected with the recombinant BmNPV was estimated at 35. Spg/ml cell culture (10%ell),
750pg per larva and £30ug per pupa. Western blot and electronmicroscope show that pri-
marily purified products are 22nm (diameter) glycosylated particles. It’s buoyant density

is 1. 2g/ml which is consistent with that of HBsAg in the plasma of patients..

Key words FIBYV surface antigen, recombinant BmNPV, gene expression, silkworm
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Zhou Naiming et al. ;: High expression of HBV S Plate 1

gene in Bm cell and silkworm
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Identification of recombinant BmNPV by PCR technology
(A} and Southern hybridization (B3)
1. A DNA/Hind X 2. Wide-type BmNPV
3. Recombinant BmNPVS 4. pMS5-3
SDS-PAGE (C) and Western blorting (D) analysis of HBsAg praduced by silkworm larvae
infected by recombinant BmNPV
1. Standard marker

2. Sample of purified HBsAg product from silkworm larvae infected by recombinant
BmNPV,

3. Haemolymph of normal silkworm larvae
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