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Rapid Expression Bombyx mori Nucleopolyhedrovirus orf90 Gene in
Bac-to-Bac/BmNPV Baculovirus Expression System
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Abstract: [ Objective ] Present studies describe the rapid expression Bombyx mori nucleopolyhedrovirus orf90 in
Bac-to-Bac/BmNPV baculovirus expression system, which will provide basic information for deeply studying this gene. [Method]
The interest gene of BmNPV 0rf90 was cloned into a transfer vector pFasBacHTb and the report gene of egfp was inserted into
downstream of orf0 to form the recombinant donor plasmid pFasBacHTb-egfp-90. The transfer vector was transformed into
DH10Bac competent cell which contain the BmNPV bacmid. A recombinant shuttle vector was constructed by site-specific
transposition and the colonies containing recombinant bacmid were collected by white selection. The cultured BmN cells were
transfected with recombinant bacmid DNA mediating with Lipofectin and the pure recombinant baculovirus bacmid-egfp-90 was
obtained. [Result] The intensive green fluorescence was observed both in transfected BmN cells after 72 h and injected silkworm
pupae after 5 d. The results indicated that the Bac-to-Bac/ BmNPV expression system could effectively express foreign gene.

[ Conclusion] This method showed that Bac-to-Bac/ BmNPV could be a rapid expression system, which would be wildly used in
silkworm.
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BATH R 2R IA RG VLB H . A SCH
M RFRIERKEZLILZ AR 5 (Bombyx mori
nucleopolyhedrovirus, BmNPV) orfo0 &K, st
iE# BmNPV [f] Bac-to-Bac RAHLALMKIE, AT
BmNPVorfo0 P Ly 75 A Bk R BOE Al AT
NWFFCREE Y D IRIR SR E REH W E A
18 ¥ QU i% 1 £ f ki i (Autographa californica
multicapsid nucleopolyhedrovirus, ACMNPV )1 BmNPVE.,
S AR B I A L8 3 AN P B RIA )
AMIEHE R el N BB NS AR I 2 e AT AT L
PR EEAE N2 DNA JLA gL i i, il [RlEAS
BPAFEAIE . HEHRMN 0.1%~10.0%, FHH
T RSP IE S B B BE, BAER Y. FEN
o BB A . e 5 el E A s A e o — A
% HIANTA]. 1993 4F Luckow U —Flmai. Bk
) R AR B RIE RS (Bac-to-Bac R4 . 1%
Y8 44 5URL (donor plasmid ) A1 K JiZ AT % DH10Bac
21/, DH10Bac HELFE bacmid Fl4f BTk Chelper
plasmid) . Bacmid 7E KA H & —AN ook, nf LA
ICHE DA, A R g bt — M eg, LD
FiIE . LA IXFE AR FE A B AR AE A
ERGFFE AT . ZARFEARIEE] 100%, HAFE
] LR I AN TR T A Rk, T 7~10 d B RSk
HEHR . KR — DN RIRMMED R Ngs, BA
Sy TgR RISE . AR 2 2SR A, ©
HEMEAEREP B I mBREY, HHT
ACMNPV %5 (s v i AN G K 2, AT BRI T 1%
RAEMTE BmNPV LN H . i Motohashi 5544
T BmNPV bacmid™®, ] i% bacmid kA&
BmNPV [1] Bac-to-Bac R A W RE. [ARHFUIA
MY TN TSR 29 PP s AR T
BmNPV orfo0 [AJ§ 1 FE R, —Bh A IX AR I
L5995 15 10 B ) R A kU, IR BmNPV )
Bac-to-Bac R4 KEKIA BmNPV LK I i A& WL
o CRMAE V) SRR ] A SC A egfp 1 AR 1A,
FIH BmNPV [1] Bac-to-Bac % 4t 7 5 7 41 i Fl Az gy
PR IE H 12 orfo0.

1 #MRERZE
1.1 ##
1.1.1 Fik. BEtkfndfz & BmNPV bacmid [

KT BmDH10Bac i1 H 4 Shizuoka k%% Park #(#%
8, pFasBacHTb HI#VL K 2ZF kAR #f ik, JFokn

pEGFP-N1. K#T 1% DHSa HASER AR AT o
1.2 50 SR REIPEN DIEE. pMDIS-T k.
ISR S T4 JEREME. {7 IT DNA Taq B
H TaKaRa A+ . IR iR JG4- M35 4 Invitrogen 2 )
FEh e FRERANREFERE TC-100. JR4-IMiE A Sigma
AFE =, BT 6 X His L EEHIA R Novagen 2w =
fts BRI AL B bR 1 LSRRI U A
A7 . PCR 51 M LA T A TREBARIRS G IR
AFE G e A E A a7 .
1.2 Fik
1.2.1 orf90 #n egfp S|4tk itFu PCR Y HE H 18
orfo0 FER MG A 90-F: 5'- AGGATCCATGCAC
GACGGTCGCGTT-3' ; 90-R : 5-GCTCGAGCAA
AGTTTTGTATTT-3', Z51W0 505054 BamH 1
Xho T BgUIAL A CRRIZbRiE) o B BmNPV 1)
A . Y oegfp 51 W N : EGFP-F :
5'-ACTCGAGATGGTGAGCAAGGGCG -3'; EGFP-R:
5'-A AAGCTT TTA CTT GTA CAG CTC GTC-3'514)
it 55I N Xho I A1 HindIIIEE V)67 A CF R kR
) o PCR ¥ B MAH A ik pEGFP-N1. PCR 3
ZME 0 94°C 5 min FARYE G HE NI, TEASHCR:
94°C 30s, 55°C 30s, 72°C 1 min, 35 ME¥FJE 72°C T
i 10 min, 1%M) IR LK %€ PCR =4 5F H
RS F &Ealifl . 2l alifb ) PCR 724 e [ 3
pMDI18-T ik I,
1.2.2 EHM AR pFasBaciTb-eg/p-90 g2 H4
egfp M\ pMDI18-T #ifk L Xho I F1 Hind TIIXUEE]
eI HL UK [T B I R B, 5 AR [R] D) (9 A 4 R
pFasBacHTb 4%, ¥ pFasBacHTb-egfp Jiiki. [A]Ff
+4 orfo0 K M pMD18-T #ifk - BamH T 1 Xho [
HEAT XU V) 5 e lel e H i B, 5 0 BamH T
Xho I XU VI1¥) pFasBacHTb-egfp FUkiZE s, T & TE
T Bk pFasBacHTb-egfp-90. 43 % /1 PCR 414
R (1) T 1200 A e 7% B pg it — 50 orfoo Al
egfp FL K4 N pFasBacHTb Jioki (1 IE A1
1.2.3 BHAREARFGE bacnid-eg/p-90 1% $2
Hy 21 86 # Jitki pFasBacHTb-egfp-90 J& #4467 AT B4
BmDH10Bac (7% BmNPV [{] bacmid Fl4#Bh ki) 8
AN, WA TEIIEAE (10 pgml™")  RIEE
(50 pugml™") o KKEZHE (7 pgml") . IPTG (40
pugml™) | X-gal (100 pgml™) ) LB ZEfgFA L.
R AR JEAE 1) bacmid HH T lacZ FEPR Bl A 35,
{84547 2 bacmid (B8 % AR K FHE, TR

O

el
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Bk LI/ Tn7 S0 0T LLKE orfo0 1 egfp Fi DA F% i
% bacmid LA attTn7 ¥EA7 A5 (B 3-A) - PEIAH A
PR E A B R 4] bacmid FEK 4] DNA, HUEE
HIEAE BT . ] pUC/M13 5143E4T PCR 45
FNJFHIR /N AT H (1 FE 4199 % bacmid. PCR 4™
H25A 2 94°C 5 min FALYE, TEIRSHCA : 94°C 45s,
57°C 45s, 72°C 4 min, 35 MGG 72°CLEH 10 min.
1.2.4 E4 bacmid £X & BuN 40f. #H Rk 42
4] bacmid DNA, % Invitrogen 2\ ) g iU A4 42
UL HE 4 BmN 4, 27°CHFE 3~4 d, 7EUGHE
BB (Leica DMIRB) N5 6. [AI LA
! bacmid %% 441t BmN 40 40) [, 75 0] WOt R .
WU B G 40 F3E T 4 CERAE. UTIES 3 000
t/min £5.0> 5 min J5 7 F3E, ] 1XPBS (pH 7.4) Znh
WEVETE 1~2 K. 1% 100 pl PBS 2203 /ml Qi 7
MG, FF B IMASEAR 2 X SDS A2 i & ik
5 min, 12 000 g 50> 10 min W B35, HEH-20°CHR
% .

& FIHEE (50 pgml™) o RKFEHE (7

ngml™) (1 E L RE R AR S 2~3 d K
i, EEE 10%pfu. BEFT 4~6 d, AERFRRAA
WG BT F W% (Olympus A rl; K%
SZX12) o LABFAM bacmid FERMFRIE 0, 7E W] I
JE .
1.2.5 R3KZHHy SDS-PAGE ., ik#fu Western blot
A MR E AR 15 ul, HE4T SDS-PAGE HiJk,
o o BRI h 10%, IRAEHIRIE R 5%, LLEFAE
7 bacmid 4% ) BmN 41 /B 0] 1 o

FaA T RENEA R, HHESBEBEER
TEIRAF e b, 43 LA BT-His h—dt, hEhi
IgG-HRP J —$HitfT %NV, 7 DAB F1 H,0, [ & a3
R, FE TP RER N, BT A

2 HERESH

2.1 FHRFEFEH K pFasBacHTb-egfp -90 RI3KIF
BmNPV orf90 JE[KK: 747 bp, £7F BmNPV HE[A
41 T3 #1186 702~87 449 bp Ak, HEEAHI > FHEA
by 28.9 kDM, i egfp FERK: 720 bp, AT T
4 26.9 kD. Ll pEGFP-N1 JFoki ik PCR 3734
K/INZ1%5 720 bp egfp: L BmNPV )3 K 41 R 45545,
PCR 1 Hi K /Ny kg 750 bp [ orfo0 4x3E K (& 1)
Be 15 5 e 3| pFasBacHTb #if4 b, HAH AL
MBI PCR %52, orfo0 Ml egfp J&IHh v [ 3

pFasBacHTb # 1k, Jff &K1 T E A% B
& pFasBacHTb-egfp-90. 1% #5344 H (13K orfo0
JE ) v B B 2 M AR a3 N UE, L egfp AT
orfo0 ) C AK¥ii. N 4t 4 6 X His Tag, AeMEiEATal&
FKik.

bp bp

831
564

«— 750
- 720

M: DNA maker; 1: orf90 JE[K; 2: egfp FEA
M: Molecular maker; 1: orf0 gene; 2: egfp gene

1 orf90%1 egfp EEHI PCR 4 HE =4
Fig. 1 PCR products of 0rf90 and egfp genes

2.2 EHEREMIRFE bacmid—egfp-90 HIHEN

¥ A BB AR5 bacmid A B iUk
MRZ AN BmDHI0Bac, 7EVUFRZE. KIE %,
IR K% # . IPTG. X-gal ] LB Biflg VA -3k 24~ A
R (2 o BRIEasE, $EICEA bacmid KK
DNA, ] pUC/MI3 5|#iifT PCR . KRAEA
bacmid 1] PCR /“#)K/NWA%ZA 2 430 bp i E A5
AR BHRAN (B 3-A) o BRI 2R/ h 3.9
kb IR H R7, 118 A AR 4% e 1) bacmid % HE PCR f~
YIR /N h 300 bp Zi47 (B 3-B) o XS TR
ANFR—E, B ANERE orfo0 A egfp CL4 AT bacmid
KA T EMA, R1G T HAR B4 A bacmid-egfp-90.

2 EARSHERBME (MRS AEARS
Fig. 2 Blue/white colonies screening for recombinant baculovirus

(white colonies contained the recombinant bacmid)
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A Bam | Xho |

orf90

pFasBacHTb
sequence

| 128bp

pPalh SV40 PolyA

145 bp

Hind 111

mini-attTn7

e —
M13 Forward

BmNPV bacmid

-—
M13 Reverse

A: YR B: PCR %¥& M: Molecular maker; 1: 300 bpPCR 7#4); 2: 3.9 kb PCR /%)
A: Construction of recombinant baculovirus; B: PCR analysis M: DNA maker; 1: 300 bp PCR product of wild-type bacmid; 2: 3.9 kb PCR product of

recombinant bacmid

3 EHEFRFHIMER PCREE
Fig. 3 Construction of recombinant baculovirus and identified by PCR

2.3 BRER7TERZE BoN I EIE S R

FH Y195 7F bacmid-egfp-90 £ 4L 5 4 BmN 41 g 72 h
Jois ML R R o 40 PR AR TR A TR
AR, A0 B RERTE, 7E9O6 RAMEE N T DU S
P YA i B ekt et (8 4-A) - T A7 bacmid
TG K A A A sk B (B 4-B) .

A bacmid-egfp-90 BEFh &l 5 d 5,
L BmNPV g Ju A i (1) SRR, B3 A (I 48,
WRAARATR, PRBES RN, —&mEsh IR It EAAR
P WAUEE PSR BRI e, WA e,

A: FEAMPHSEIE; C B KBTS EYE; By D, F:
AT LG IR R

A: Green fluorescence in BmN cells; C, E: Green fluorescence in silkworm
pupae; B, D, F: Control in visible light

E 4 REMMEINGEPZETHHNE
Fig. 4 Observation of green fluorescence both in BmN cells
and silkworm pupae

W BRI Z )98 (B 4-C. B) o 1% 2E7 bacmid
AL L RN S A T C N M & F - SR i G
4-D. F) o UtHASNIEILA orfo0 ZEIHH 75 2 i th i %k o
2.4 SDS-PAGE Hjk#1 Western blot &l

FEAR LY BmN 410 72 h )5, BEEAN R R
H 4T SDS-PAGE HLUK 73 #. 45 REW], 74 60 kD
Ay IR etk Rk 4ty X2 28.9 kD (1)
ORF90 1 C #ii% F T 26.9 kD ] EGFP, Ifj N ¥fiti%i$%
T 28 NMEIEREIE CHLFE 6 A His, 4> 4N 3.6
kD) o = FRIAMEEG A0 T ENMIZL R 60 kD,
vty AR R, A S SN A ) bacmid 4% 4
P40 M A ey (1S o

<«— 60 kD
443

20 (-

201w SR

M: HEAF T & maker; 1: bacmid 4N BmN 4100, 2. WA
J&LH) BmN 41/id; 3: Western blot 24T

M: Portein molecular marker; 1: BmN cells infected bacmid; 2: BmN cells
infected recombinant baculovirus; 3: Western blot analysis

5 RIAFTHIAY SDS-PAGE Fl Western blot &l
Fig. 5 SDS-PAGE and Western blot analysis
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doE ok ok B %

41 %

F T His 550 BEPUAIEAT Western blot 2347, 4
RRITESr T RZ1H 60 kD (FA7 & I8 — 1 5 47,
UEBIERIA =Wk 6 X His @il &8, UL orfo0 JEKI7E
e (B SP N AR

3 it

Bac-to-Bac F 4t A — FFn g i) P AT AR 5 3804
R, {E ACMNPV 33| 7Tz, Hird
HEMEAEZREPHAN TREY, HET
BmNPV I AcMNPV % [ aF T RS, B T iR
SifF BmNPV N B R 428 B AUAPIR
% Chybrid baculovirus) fFRIE!, XFpAeAr #
TR HEEBE LT AcNPY 97, NTLIER
AN S AR RIE . (HIR ST P TR T B — R A
or BRI S BRI B EAR 4, T XIS RFFAR
P4 A R AN SRR %) 7F Bac-to-Bac R4iH1,
JR R MY bacmid b, MR ARG RER
PR, FEASRIG h H FEIN orfo0 7 5% A4l e K 22 i
FRINERIE, Ui T 43k 14 pFasBacHTb frrd FH 4

ALK T RZ10 26.9 kD LD egfp @l
75 orfo0 1) C A, {8 H HE R . 4155
YL BmN 41AE 2~3 d A, {8 ) DL Bl 4
FEICIIA TC AW e R o 5 45 S H SRR AR 3R
i&. BT K pFastBacHTb #AKH) £ MK 8T R ifinT
H ATG UG T 6 X His tag. 2 vaE A i Kkt
BRI 5, DR T AFRIA 7 His-Tag MRLGH A,
TR JE I A His-Tag ik 37> B Mgk, i@
MZRSE, — Bl EALMA TR, 7~10d Bin 75
FIFEAREE Y, ERH MEANRE.

4 ZEig

ARSI HPHER orfo0 TR KA, Eid
M52 3 2 4 9¢ 6 HI W orfo0 13 2] T 1F #f K ik .
SDS-PAGE ik il Western blot #yilliE—4 1 T 1%
IR R SEVE . R B 25 2 R K AR, A
IR YL 4~6 d N, [FIFE R S BIRBRE ) Sf ta 5,
Ui H 2R orfo0 7K A il A5 3 TR R

JHiT BmNPV [f] Bac-to-Bac &Gt /MNEIE K 7E 5K &
20 A v PR RS, IEW] BmNPV (] Bac-to-Bac #2&
— MR RIS RS
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