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FMIE BIHE BmNPV 6
ERBEENRGA L TFHE

Fakx EPX B F B F F K

(EPEFHEEEYTRFRF JLH 100071

H F WETEREEL AEH R (Bombyx mori nuclear polyhedrosis virus , BmNPV)YH B
ik pBmo2, BREBE AT AZEAMNERTBATCRE N ATT ASEL ALEQAE
B +12 EEEEH S MMIREMTEAL, ¥ HUFN A XE TR L AKTOREY
+12 /3, W T pBmlEN--12; W TR T Hu IFN-F RME % — 3 (/5 1% B8k pB-
miFN-3, BB DNA 5355 BmNPV #[HH DNA 3t8:3 Bm-N . FI B EHR
RBAFELAEREANSE HERARE. B IIFN-§ RRFH 5 EH%E DNA #T
FHEETE., BHRYE BulFN+12 B Bm-N #58, H B IEN H4E Y 2. 02X 108U /ml, 4
BmIFN+12 5 s BB AHME , FAKF X 5. 0X101U/ml, 2 Hu IFN-3 BE XBEES il
AEAEEN 3UEEBMNBEARERRERN 2—4 . WRHE BoNPV SikmigE
. EBERHGbRE HWFN-F, F£8 B&E4 8 rHulFN-3 5 5 85 74 HulFN-8 #y9 B,

%10 BmNPV,SRa, o-THE, BEHH

Vi E W T M B R 4 £ B % 753 (Autographa calnifornica nuclear poiy-

hedrosis virus, AcNPVYE fEERERNBH FIREIMEE N BEAN ZW,F8 AcNPV
ZAKEOENENFHETFIMIMERENEREIREXEE AELAKE AR
H s’ m AR BN IEEFEN mRNA FHEAYBREREFBEEERY, BT LARR
E, EIIEET XBH L A KK E (Bombyx mori nuclear polyhedrosis virus, BmNPV)
ZHRAKERZEN ATG JATT. HERETZAKESER 'R+ 12 ML, &+
12 MALRTIEEE 5 ARG ATHWET BmNPV HEEA#H A pBmo2, BRAX K
ERRMAEZAKEOEEMN 125 EREAMIMNERR D vEBSEHR. &
ARk, ERNBBRIFFREMY BmNPV 3Rk RE.
o AT RBSMEREE AN HRAK TR0 A 4 THRE HuIFN-S &
B % BaNPV ZHEELSREEM 12 M EM —3 /5, I 5B 7 pBmo2
pBmO30W & -, A8 T F R e 84 pBmIFN+12 #1 pBmIFN-3, I LARF fhit
BE A DNA 47 515 BmNPV DNA $# He3% 3504 Bm-N 0B, LAtk 7= 1 75 $h B 2555 35 6D
BmIFN+12 1 BmlFN-3, BmIFN-+12 7 Bm-N 4§ 3 ik HuIFN-8 #KFH 2. 0X
10°TU /ml, £ 5 #4325 SR By ML B A R B K T3 5. 0X 10710 /ml; T BmIFN-3 7E 4 B
BRI A AT 54 5. 0X 10°TU/ml Al 1. 0X10'TU /ml, HHMWRH HH BmNPV
38 F B B B b e 7k HulFN-5, ) pBm92 Rk E 5 B A E L U4 rHulFN-8 K
R B HuFN-8 EHEER ZHRBOREREKAT. |

EXF 19934 12 H 27 HLH.

© HERFERMEMHARFATIKSHESL http://journals. im. ac. cn



R4k % R A HE BmNPV BEEFBERYRIEA f-THE 127

R ]

1 M Hfo &%
1.1 AEfoRsS

Bm-N # % H & 10%FCS # TC-100 X3 % (GIBCO BRL ™ &), F 27 CHEF,
BmNPV ¢ Bm-N $IHIHE 354 B, WS ¢ Rl 1, I T 5% DNA 83, Hep-2
R4 5%FCS #) DMEM 33 # (GIBCO BRL =5, F 37 Ci#.
1.2 %% DNA f0Ji 4 DNA £

2 3CHR (30 A A BmNPV & Bm-N 45 3% 5 LIF PRIURE AR BoNPV
£ AEPEIUEE DNA, A% AR, BO0RE, B A BAE S % (0. 1mol/L.
NaHCO;, 0. 15mol /L NaCl,pH10. 5) EHi &i# , EMBCE A /i, In SDS F 0.5%, K&
30 4340, FRM B R R EOME -V IEE S HE R SRR DNAL BT
0. IXTERW AC &,
1.3 FF DNA FRFPHFELLFA DNA §IF

R #E A B, H Sepharose-CL4B(Sigma i ) E4I4L,
1.4 [E4 DNA §9ERY). HER B EE R EtSFRES X

2 FR SCHE (40 oy O B T s Y VR okttt s DN A S 302 ) B 20 8 03, 39 3 SR 5
JrikiEeT
1.5 REEGRIAIFN-S

3—5pl(3—5 X 10°pfu) (B A1 B WO AT B 5 IR B 78 25 CRA T . R0t
3. 4 HS BEREE R IARE , 10 000r /min, B 4> 5 504F , L T rHuIFN-3 352

i

Ao

— A B
L6 THEME o e M BEH N B E H
EAERHMBERLAERNE, DEE
’h\}‘ﬁ WER SN, m@ﬁ—%uﬂU)%'ﬁe 23.1
1.7 ERF0s1kitH _ 9.42
DNA #: /£ 57 HE§ 3 g GIBCO BRL & 6.56
FRMELEY TRAF, AERMHE 5 436
B .
2.30
- 2.02

2 EBREXR

2.1 BmNPV PEiEiEE
¥ BmNPV DNA Ji EcoR! 8 4. fé' '

Southern E{l i 55 % f1 t % (1 £ R 45 F

ﬁ%&%a‘&%%ﬁzﬁﬁiﬁaﬁlﬂ%mﬂm
B, HEBE R/ S o0Hk (60 — 8 (E 1,
W 9. 6kb B BE, B B pUCLS DNA &
EcoRI i &5 , ¥ &, pBm PE, f§ Hind I B4
{k pBmPE DNA,, [7]§ 3. 9kb ) 5 B H %
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Bl 1 4% BmNPV DNA RS 8
‘Southern 375 (A) 0 8 ik F3# (B)
Fig.1 Southern hybridization (A )and restric-
tion pattern(B)of wild BmNPV DNA
M. Lambda DNA digested by Hind -, B. BamHI
E. EcoRI,H. Hind ¥
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BEFE pUCLS f9 Hind T {i A4k . # FI £ /(A 3 DNA 5 -8 Xbal BUIA7 5 %5ty
. fE &2 pBHL. SRS 1 8 CCTAT AAATA TTCCG AATTA TCTAG ACCC 4k
9THE HMEATEAERFHEREBREN ATG YN ATT. HEE T EAKREOER
S'WHHY 12 MR, T4 2 5 pUC BRIt A S|4, B pBHL DNA A#UR .47 PCR &
B8 ,3K 2. 7kb HER KB A Hind T 840, 5 Hind T f1 Smal B Y)/5 69 pUCI8 3. 492
i pBH2, 225 Xbal #1 EcoR1 B4 pBm PE DNA, B W 5. 2kb X B, Bl Klenow frag-
ment #h PR3 . EHEE pBH2 # EcoRI B Y5 #h T-09 P ik , M TTHI 2 Y, pBm92 # ik R
B ORI 2), AR A Xbal ,Smal,Kpnl;Sst f1 EcoRI 5 M H-— [ 5 . SIFTI4
H7 Hpal E EcoRY {573 5 308K (6089 — 3.
pBEFE
E.H EI: t1 B f‘i B . 1kb

—

BUC 18 HindII1 Ebal wenow*fragment
HindI1I | JrJkb EcoRI
Li.;ase
Ap* \

PBm92
(9. 4k}

Sythetic primer EccRI-J Klenow fragment

M1l seguencing primer
HindIII Ligase

Zo kb puctE HinaITl
Smal

& 2 meQZ HAEFEEHNBERER

Fig. 2 Construction of pBm92 vector plasmid
E. EcoRI. H.Hind ¥, Hp. tHpal, B. BamHI, S.Sma!, Pph. Promoter of polyhedrin gene

2.2 HulFN-BEREKEBH G0

4 HulFN-3 DNA HEE M pIB FH# DNA J Hind 1 5 Bel 1 §§ 471, [EHE 570bp 1
B #h PRSI AT s . ) Xbal BEUIEABUE pBm9I2DNA (S1 L BLE H (LK%, 5 [0l
Wb TR HulFN-8 3 DNA B8 C0LE 3) . HulFN-3 EEAF £ aEEaE£EN +
12 |5 B pBm-1IFN 412 #8440k . X H pBmo2 #i4f 3k HuIFN-3 WK F, &
{i11a &% # f pBmo030 BEME T HulFN-8 BE TR E S A& E O HmEE T 3 i
—3 (AR R R E R BURL pBmIFN -3 (RE 3,
2.3 HEAWRSFHNTLE
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dinell
Bgiil
Klenow fragment

v T =

Kl 3  pBmiIFN-+12 il pBmIFN—3 g
Fig. 3 Constructions of pBmIFN+12 and pBmIFN—3

%p&nﬁN+ﬁZﬂHﬁmﬁN—ﬁDNA
4 SE £ K BmNPV R EH DNA LS
&ﬁﬂs@lﬁﬂ‘éﬁﬁ!@%&é@fﬁéﬂﬁiﬁﬁﬂﬁ o
Bm-N 4, 4 X5 ERBE T RE MK
EEABEM O, MR L, SRR
WAL, K pBmIFN+12 50 LW
Hifk & AR 6 A pBmIFN —3 368

Bu b bt Akt BRI 4 MR AT LR 10 4% [ 5 ' 89 S1
W4 % DNA #7818, 57P {RiEH

IFN-g FE R 231 0 B (L E O, 3 B4 BHRE BmlFN+12

B ALk B AR B A HuIFN -2 21K, BralFN — 3DNA #) BB 23

2.4 BmIFN-+12 *ﬂ BmIFN—3 E‘:EHE*E'EE “Fig. 4 ];htlﬁgllllzbric:z;tij;;{ r;c,ombinant
A ™ and Bl =

Bm,,BmNPV DNA,plIB,pIB DNA.31-36,

LB FASEALAY 6 Bk BmIFN+12 H1 4 #% BrolFN 12,57 ~ 510, BemIFN — 3
BmIFN-3 &3 Bmo-N 45 M, (3 40 B o 3
AR BMED, RESMBZ N 25 « 1, R0 3 F 30441 558 T IR vE L S Bt 82 -
LI E KB VSV IEY, E R R SR 1. EHRE BmIFN+-12 7£ Bm-N [
M B Tk 7K B 2. 0 10°TU/ml, i BmIFN-3 9 B 2 EKER 5. 0% 10°TU /ml.
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7B =

18 11 3%

#F 1 BmlIFN+12 ¥ BmIFN—3
# Bm-N MY F5EKF
Table 1 Production of BmIFN+12
and BmIFN —3 Bm-N cells
BmIFN+12 IFN activity BmIFN—3 IFN actitivity

virus (IU/mi) vizus  (TU/mi, X 10%)
1 0 1 1.0
-2 2.0X 108 2 5.0
3 5. 0% 10° -3 5.0
4 2. 0X 108 4 2.5
5 1. 0% 108
6 5.0X10%

} BmIEFN 412 f1 BmIFN—3 451 H
F 5% M k385 HuFN-8, 1%/ 5 i &,
HEH 3 Sul iR BB RE, KNEWHE
BFH@—5) X100, EHETFERT
BHER M TFBRES 1.2.3.4 M 5
Ko B MR SR A IFN &8 8 T R

- wEAMREER, SRR 10 REYMMKE

W, BRBEANEGE 4 X, LKEEP
IFN 34w, IR B R L BREH S
KRR I, MHKEREERE D,
BmIFN+12 £% 4 KidBREREKFE.H

5.0 101U /ral (R 5):BmIFN — 3 {76488 4 KK B S F 3% KF, % 2.5X 101U /ml
(B 8. %8 BmNPV _iﬁFﬁ FERE pBm2 (ER AT .
# 1 2 3 45

W SN O o

rHulFN-p {log YU/ml heemolyph
3%

1 2 3 4 5
Time after infection (dsys)
B5 EAKREBmIFN+12 BT
% 05 ML B2 3k HulFN-R 303
Fig. 5 Kinetice of HulFN-g produced in hae-
molymph  of silkworm larvae infected
with recombinant BmJFN-+12
rHuiNF-BRE T
I $2 45 BmIFN + 12 B R & & ML
B, L4 10 000r/min F 4> 5 4340,  DMEM
BRAEBESD S5 000IU/ml, RIFEH 5

2.5

kDa

4.0 | .
67.05 =

43.0
30.0

Ee REMRMBETENY
rHulFN-2 #i SDSE-PAGE gZR
SDS-PAGE result of rHulFN-g ex-

pressed in Bm-N cells and silkworms:

Fig. 6

M. Protein standard molecular weight, 1. Sample pro-
ducted in silkworm, 2. Sample producted in Bm-N
cells, 3. Sample purified with (8 RP HPLC, 4. Purified
rHulFN-£ producted in ‘silkwrorm, 5. rHulFN-8 ex-

préssed in E. coli.

5001U/ml f¢§ HulFN-8 $ & # HulFN « { A S EFIRES,37CEBF 1 AW E A FREP
Hep-2 48T, 6 /NEF R B VSV M3l #% HuIFN-8 ik P fIE rHulFN-8 TR ER R
Pl ok &b B8 rHuIFN-8 1 HulFN-« Fik 40 8 4 rHulFN-8 #75 R P ER. 18
BmIFN+12 BYM FEEPH) rHulFN-8 R KA HulFN-8 WiiJRE. 2 C8 RAEE.
CM B F R HAERHTAB K E I 4 8 ey R & rHulFN-§, i SDS-PAGE Bk th&
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Bt 5 T &9 B ok F X 4T 8 %5 4 (HulFN-2, 45 2 23kDa (LT 6, 55 338 60 KR
TFN-B 251l
3 it i

Smith MW ITY B AcNPV BEMBREL B (Spodaptera frugiperda ,Sf)?ﬁﬁjﬂ%
HHERRTHMESL T A B TRES, # SIAM A HiFN-g B RS BELH. 8
R ACNPV RiZ g A BE7ENE SR HEAT R, (AR 5 B0 s KB/ T L 308 B 0 T 3 18
R, FEARHEBRBOBATHE, OG5, 5 BaNPV fEXEREE EE AR
MEE AR ASER AEIE X TR EHRANRET, ERETTHEEHENAAL
ERTMNEREEEEEREARNTRAEE . ELEANZAREZHEEHER
EIRFED ATG BRH T M—BUEFI M SMEEE I mRNA MR E4A mRNA 5 B8HEH
HHEEHS, LR WREBKIMNERATRE ATC T FXHMMEEAR Y
RAE R, B RINETE S0 R SRR R L 3R 14 228 pBmO2 3
Bk, S EmAEAEFEA ATG By ATT, J0 8 TS EEH 12 M REX, X
FESE HUIFN-Z HAEBEEA. RITHX—3EM pBmo30 BT THS L AR
13K BRI RE A pBm92 K BHBRNE, HREKT ST pBmo3o HAKEH
BEHFGE . B BUR pBm92 AR T3R5 HulFN-§ ZEREHS . '

HulFN-8 B —FEAREEMEENEED 3 AN RS REKT R5X10°
TU/mi, #AIEM pBmIFN+12 ARG AR BFEFRE MEERE 5. 0X107TU/ml
ML B 4 323k K T B RIE 4 o HuIFN-B FEE B3R R I8 M BB KA KT 7 H
P s 7 Le o B HE 32 AR B, TR SRR R 07, R OURR e 89 2 ML E2 oF rHuIFN-8 & B iR
BT & B KA rHulFN-8, 8 £ B 535, In PBS, B OISR M IFN 3
A3 (2. 0-- 5. 0) X 10°TU /ml (L b SR 0D , B8 0 3 A28 (R 85 B vl R B B 8) L b e
TR AHREEEHNEEAR —FTRE®BR,

g F X ™
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High Level Expression of the Human Beta-interferon
Gene in the Silkworm with New Constructed BmNPV Vector

Deng Jixian Wang Shaoféi Yang Qin- Cheng Xu LiLin
{Instituze of Biotechnology, Academy of Military Medical Sciences, Beijing 100071)

Abstract The Bombyx mori nuclear pelyhedrosis virus (BmNPV) and Boembyx mori
cells as well as silkworm larvae were used successfully for production of biologically ac-
tive recombinant proteins. But the types of BmNPV general vectors are fewer. There-
fore, new type vector plasmid pBm92 was constructed in this experiment, The transla-
tional initiation coden ATG of the polyhedrin gene in pBm92 was changed intc ATT,
then five cloning sites of foreigen gene ligated after+12 bp of polyhedrin gene; Human
beta-interferon (HulFN-#)gene §vas cloned into meQZ yeconstructing pBmIFN--12;mean
while we constructed the transfer vactor pBmIFN—3 in which HuIFN—B gene was cloned
after —3 bp of the polyhedrin gene. Two types of transfer vector DNAs and BmNPV
gemonic DNA were cotransfected Bm-N cells respectively. Recombinand viruses were
screened with the character of recombinant viruses no producing polyhedrin in‘_the virus
plaque assay, ‘and identified by the hybridization of recombinant virus DNA ﬁfith
HulFN-# gene probe. IFN activity of media of Bm-N cells infected by recombinant virus
BmIFN 412 was 2. 0X 105TU/ml,and IFN activity of haem olymph of silkworm larvae
infectd by BmIFN+12 was 5. 0 X 10"1U /ml. Expression level of BmIFN+12 was ﬁl_ore
than 2—4 times that of B;nIFNfE. rHulFN-£5 ﬁroduced by Bm-N cells and silkworm
larvae has the antigenity identical to the native HulFN-£3.

Key words BmNPV ,transfer vector ,human beta-interferon,gene expression
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