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Abstract: A 8. 5kb fragment containing an E. coli low-copy number mini F replicon, a selectable
kanamycin resistance marker and lacZ gene with attTn7 ( the target site for bacterial transposon Tn7)
replaced polyhedrin gene in HaSNPV genome using homologous recombination. HaSNPV genome was
cloned and maintained as 132 kb bacterial artificial chromosome (Bacmid) in E. coli, transfection of
the Bacmid(HaBacmid-HZ8) into HzAml1 cells led to a productive virus infection . In this paper, the
donor plasmid HapFastPhP10 was constructed using the Ha-polh gene and the Ha-P10 promoter to re-
place the original Ac P10 promoter and Ac-Polh promoter of the pFastBacDual donor plasmid respec-
tively. The eGFP gene was inserted into multiple cloning site(MCS) downsream of the P10 promoter
in the pFastBacHaPhpP10 donor plasmid. Recombinant HaBacmid-HZ8 was constructed by transpos-
ing a mini-Tn7 element from a HapFastPhP10 donor plasmid to the mini-attTn7 attachment site on the
HaBacmid-HZ8 when the Tn7 transposition functions are provided in trans by a helper plasmid. Re-
combinant HaBacmid-HZ8 DNA was transfected HzAm1 cells, occlusion bodies and green flusecent
were found within HzAml1 cells 5 days after transfection. The results indicated the Habac to Bac ex-
pression system based on HaSNPV can effectively express foreign gene.
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BE. B8HKE N mini-F replicon.— MK FEEIERE M — 1 lacZa 2EH 8.6kb 1 DNA KRR HEEA
BHIMEUZULARREREEATN S AGEOEEN, MBTEREZEE. o AAH X TTER RARAEH
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I8 31 F IF 5B AX pFastBacDual % E# AcMNPV M £ £ (£ 5 30 F £ 5151 P10 /8 3) F /75, & HE A\ HaSNPV £
AEREREEEM P10 3 35F F5# HapFastBacPhP10 & fikl . FIH HapFastBacPhP10 fit{&k BRI # «GFP 2 #%
fiiE HZ8 &) Tn7 FML R L, /G 5 H eGFP 2 E M B4 HaBacmid DNA ¥4 F HZAm1 AR K. ¥ 545,
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B 1983 4E Smith fl Summers'' ) & K R 18 # H
AcMNPV 7 Sf9 M FFEA-p TIEER, iR
WMERCEEELREERRARMNE R R EH
RENEEE, BERZEHEATHREERER
SEA I THAE iRk = B RE A1, W5 S ke 4
B BEEAMBREERAURKRZHERET YRR
BEEWEEERS, FHEN T ERENEAZ
RERGE, BEINAFREERERFKERETIL
BHRARESREA SNEEE,

EROBEAFRERFHETERL TP H
17 E U AR EE TR B R R £
sRENL S b, B 2 RS AL TF AR ER P10
Mz kB FERBESFEH T BEBHRER
FRPE DNA HERBIE AR, 2FEEEA
PEABEARRE EAXENE 1% - 1%ZH, K
KEAZREE e EARNE, HTEARE
7= A R AR LA R SR I R B 20 RERT, AR
HMABEEERWEME - M TENEHRKE., &
FH-RF BR L RGBT LR B REE, Kuckow!?
KT — R RE E R B AR R O, B
Bac-to-Bac A&, RETE 7d P SE AL EH AN F 0yt @
SMEEEE SRR E, % FESHHE Bacmid M pFast-
Bac™ {4k R B #4+ M . Bacmid &8 — MK
JI## mini-F replicon.— PR IRFEREEREE1—
A lacZa FeE ] 8. 6kb #] DNA Fr B, [ B — BN
HH 5 LT 3 AL & (mini-aee Tn7) B8 v BRIEA
B lacZoa BEE NR ¥4, % BB E AN IF AR
lacZa BEEBFEE, % Bacmid BERETE E. coli A
S X RTFE R, B0 A P A T R e B R R R T
pFastBac™ {4k B0k M & B — 1 mini-Tn7 ¥ i [H
TAM, T mini-Tn? EHEZEHAFT —IMKRKE
EPHERE - MIRFERRBEDF.—1 R
RE5 1 SV40 (A) poly {5 5 ¥ 51 A ) R B HE,
B RN S F AL B E T, 3 T pFast-
Bac™ itk R Z e S SNTEEEGER AL E
Bacmid 8] mini-az¢ Tn7 §i 8 b, @I L4 R HER
A HE A BEIR % % F H 20 Bacmid, BEE ANE . coli A
2 HL BacmidDNA 55 3 5| B 40 M P 47 S VR 2
MIRE. R ERAEEMARS . EHWNE LT E
FMA

FATE B # 5 & F (K4 ILBU mini F repli-

HEHRES: 1003-5125(2002)04-0319-07

cono — M EHEERHUEEERN — 1 lacZa EH
8.6kbi*] DNA HEXEAFIH S AR L ik
ERATME AkEEN, WE TERREE E. coli A
XA ER A P 5 T e B R B R T A
MR £ f 1K % 8 Bacmid (HaBacmid-HZ8) P &
W FATTE pFastBacDual R KL W ERE E R IMET
pFastBacHaPhp P10 JE XL, ¥ # «GFP % [H i A %I
pl0 BB FIEH TH L &L E, &7F DHI0B 2k
B LS, ¥ E 4 HaBacmid-HZ8Ph* eGFP E 4
A8 DNA F 3+ 3] HzAml @M A # 47 £&, &
HzAml ZHHI ] «GFP RER RIS AR E, EHEAIE
BN E —EEEN HaBac to Bac ®iE RS,

1 #MEETE

1.1 fFREFRN

W1tHaSNPV G4 # B 4 E 51 & {R £, HaBacmid-
HZ8 B4 L8 & Hy g, Wik, pFastBacDual Ji
¥ F 4 A Fl. pGEMRT-Easy #H & W F
Promega nHEl,
1.2 PCR ¥ #F05EE

W T Z A EE S 66 A E#F 150bp #9—
BFFE LS 1A £ A EREE X L FBT i
FFIVE T #8514, #l B witHaSNPV DNA fE 8 i
TPCRY M, MW HEBah FHEZMAEER, Haf
¥ HaP10 B3 F E T —X 5195 1 P10 53
FIF3. 518FRIWT .

Ph-1:5-C GGATCCCTTATACTTCTAAAC

BamH 1

TGTTCGTCGTG-3’
Ph-2:5-C GTATACTTAATATGCAGGACC

Bse1107 1

AGTGTATAG-3’

P10-1:5"-A GATCTCGAAACCTGACACGAA
Bgt I

ACG-3’
P10-2:5"-G GATCCCGTGATTATTTCGTC

BamH 1

GTACAGTTGG-3’

HaSNPV % itk EEH K PCR U ¥R & R A .
541 10xTagDNA B A% W H, Ph-1 314 #1 Ph-2
3141 & 2. 5uL. (25pmol), 1uLWtHaSNPV DNA,
1uLdNTPs ( 10mmol/L), 1pl TaqDNA ¥ & B,
37uL.ddH,0, 24K FH 5014,
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PCR $ W TE IS E N . 94°C B HE 455, S8T IR
'k 48s, 72C L 1min 3t S IKTFIF, B4 94C 4
45s,48C iR 'k 48s, 72T I Imin, 3t 25 MER, £
30 MEFSS, 72T E Smin. HaSNPV P10 B 31T
JEFIH) PCR 388 . BRLL P10-1 #1 P10-2 3|4 Bt
Ph-1 fl Ph-2 5|94, K& M LR K W & fF—
o

$:B% Promega NGIE - 2E3:0] pGEMR-T Easy #4&
PR B TR £ Ak E B £ E L HaP10
BT FEF R pGEMR-Easy 814k F,
1.3 pFastBacHaPhpP10 ${kfy34%

¥eld 1 FEME pFastBacHaPhpl0 #4%,

PGEM o Q
{‘m;hd e gene pPolR™ f'

[ Hweg

lﬂam}{ 1+Spel

Nhd BanmH 1
Polyhederine gene pPolh pP 10
Bt 1o Npel | ,ﬁq

<
3
PFastBacHaPhpP 10

/ B
olyhedrine §=ne MCS

ACS HpPalh pP10

tHueg

Bl 1 pFaseBacHaPhP10 Ht{& BURL i BB [
Fig.1 Flow chart for construction of the pFaseBacHaPhP10 donor
plasmid

1.4 ¥Arfnikg

pFastBacHaPhpPIODNA # # {t 3 & &
HaBacmidHZ8 FF B UKL A E. Coli ', TEH B
FE B E BT, 8 ATE pFastBacPhpP10 |
miniTy A£G B 2 [ #9 HaSNPV £ ik £ A,

v nage ke ——

HapPlO /530 F, K K& R £ & B 8 ¥ 2 7
HaBacmid-HZ8 ) miniattTn7 i & L, EEH KK
BR, FREEMNEFEN LB PR EHRECSCHE
E AR RET. BAEREXBE 3oL 68
ER=F AR LB BEEFEN, 37CEERN
EFF 240, WA, R RBHEERIESA
HaBacmidHZ8Ph* ) DNA (FF. W 111 & pH E A
5.2~5.6, A5 MK ULIE HaBacmidHZ8Ph™ #
DNA), [§2 ## TH#H A ZEHERE,

[ HaBacmidHZ8 I

Kama Lacz:MiniattTn7 MiniF replicon

Tn7R Gm polyhedrine gene pP10 MCS Tn7L
PFastHPhpP10

4 2 HaSNPVBac toBac FiE ZFE AR K

Fig.2 Transposition model of the HaBac to Bac expression system

1.5 4BiEsEE

# O'Reilly" 434 49 77 2 ¥ HaBacmidHZ8Ph*
HARBH LT HAml WK, HE S5-7d 5,
TE G2 2 A B W T X 22 40 PO 5 A5 40 i A% 7 (1
e, WHRMMREE, AFT—HKRE%,
1.6 RABRERIEFUHFRE

4y 51 H WtHaSNPV .HaBacmid-HZ8 #1 HaBa-
cmid-Hz8ph ™ B ¥ # K 7 B Bt HzAm1 40 Ha, B 3
72h )5, WHESBEGAK, A TARMBEEY RN
B,
1.7 BFBERHEZAGEQRR

4y 51 H WtHaSNPV .HaBacmid-HZ8 1 HaBac-
midHZ8ph * #1534 T B It HzAm1 4R, &3 96h
fa , WS R Rk e B A R, P T R AR B o8 B P UK R
il
1.8 HaSNPV Bac-to-Bac 4 FRiATHRER R

4T HaSNPVBac-to-Bac £ 4t ) KL T g, &
% 6t B B 2 [H (eGFP) # 7 & 3 HapFast-
BacPHP10 # &+ P10 53 T & T H £ &AL
&, FEJ5 % FUR DNA % H# L2 &8 HzZs MBI R
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WHIE . Coli T1#EfTH6 (0, ¥6 00 7 ik FIFH ¥ T fE 59
kR A 1.4 —HE, BB LS IERAIREET
AL E 4 DNA X HzAm1 GHHEAY 563,
1.9 FERAEOEE(eGFP)FIL

A A eGFP # K # HaBacmidHZ8ph* DNA
Y HzAml 4108 72h /5, ERE BB T WEH
MBI TROGERE

2 HRFTIR

2.1 HasNPV Z R EHE P10 BzhF K55I PCR I
- HERHET TN R
FIH BTG 4 53 5 A\ WtHaSNPV % [ 45 o 4~
W ZHEEAERM P10 B3 F)FS, LE 3,

bp
2000

1000
750

500

250
100

3 PLOREZTHFIMEAGENFFIH PCR T4
M, I7HE DNA 5781, P10 RS FFF51:2, BRI 72 AEER,
Fig. 3 PCR amplification of P10 promoter and polyhedrine gene
M, DL200 DNA motecu weight mark; 1, P10 promoter; 2, Polyhedrine

gene.

PCR " 0P8 K /NI TR FHSF, & k&
H#E & 900bp, P10 3 3h-F)F 514 160bp, 5314
X P A B 7% B ] pGEMRT-Easy 8 & k., | H
Bgl11 #1 Ps: 1 BR&IHEN VIBE %€ p10 B ShFIF 517
pGEMRT-Easy 1 #93H AF7 1], £ Bgl 11 #1 Pst] f§
Yifi S fER — KW 5B, 9 & 4 pGEMRT-Easy
pl0, F BamH 11 Pstl BRHIVER VIS4 2 & £ ik
HEMIFEAF |, £3%FE Bam HI #1 Pst1 B i 5 4
FINLF B Ak EE R BARE RS TR, gl
pGEMRT-Easy Ph, # pGEMRT-Easy pl0 DNA f
Bgl11 #1 Pst 1 #6473 E§ %, F| BamHI # Pste I R
PR YIS W B 4% pGEMRT-Easyph UL DNA, R /5
KU THE kB EHH B S pGEMET-Easy pl10 &
BDNA ISR FBR#HTTER, BT Bglll #
BamHI MY B EBE MRS, MEEES, #

L3I DHSe Z 6 H, EEHFEATHEEN LB T
FiEiE A pl0 B FFFIME ik EHF R
HESERE, B115 3] pGEMRT-EasyPhP10 Fiki,
2.2 pFastBacHaPhpP10 it {& R ah#032

Pl pFastBacDual AL 1F 4 & &6 B %1, 43 5 A
BamHI #1 Nhel BR#f 4+ A V] E§ A Y] pFasBactDual
¥ 0 B BamHI F1 Spel W B Y1 pGERMT-
EasyPhP10 [ #i, pFastBacDual 2 X f§ 4] J5 0] ¥
Acpl0 B3 FIFEPIF AcpPohl Beh FIFEFI £, T
fE pGERMT-EasyPhP10 [kl & W Y] J5 7] 1§ 3] &
AZAEERERM Haplo B3 FF 58 H B,
w9 Fh v BT B S & H & AR Bt 4k B pFast-
BacHaPhpP10,

2000

1000
750

500

250

100

M4 ZMEHENM PI0 B 1 pFastBacHaPhpP10 {it 1K Fbr
HIIEA T R EE

A, ZAKEREA P10 S FEAF B YW RER;B, A ARSI
P A PCR Kl £ MK EE 1 P10 5 30 T3 A Ry Bk 3 51,
Ph-1 #1 Ph-2;2, Ph-2 1 P10-2;3, P10-1 1 P10-2,

Fig.4 Location of polyhedrine gene and P10 promoter on the pFast-

BacHaPhpP10 donor plasmid

A, Physical map of location of the polyhedrine gene and P10 promoter on
the pFastBacHaPhpP10 donor plasmid; B, Identification of Location of
the polyhedrine gene and P10 promoter by PCR with different primers
combination; 1, Ph-1 and Ph-2;2, Ph-2 and P10-2;3, P10-1 and P10-2.

2.3 pFast Bac HaPhpP10 {6 RRIAVEF
ATIUEE 2 AR pl0 |5 3 F7F pFast-
BacHaPhpP10 i 5k o (9 48 A G S A4 A 7 1],
SFANGT W E iR E R ERN M plo BSFFEIINH
5T REA S PCR M, 4 RiIEHZH
BB E M AR IERY, B4 B/R PCR K
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MzE R, Bl 5 4 pFastBacHaPhpP10 i1k 5L A5 4
E[Ei%o

Tnrst.

SV40 —l '
Apr

poly A signal —

MCS

Hap10 promoter

HSV tk poly A —
signal

Ha polyhedrine gene
pFast Bac HaPhpP 10

ori

Tn7R

[ 5 pFastBacHaPhpP10 4 {4 Bk 69 3 B8 I i
Fig.5 Physical map of the pFastBacHaPhpP10
pFastBacHaPhpP10 fit{k ik L B & F
HaBacmidHZ8 F1 5§ B) i ¥ 7 DH10B 2k H )5, &
#0i/E , 78 B E A HaBacmidHZ8Ph* . RIE
% HaBacmidHZ8Ph* DNA, #& 415 iR i 77 9%
H%LT HAm] B, 7d EARANERKENS
fatk, M HaBacmidHZ8 DNA 5% % 8 41 Mg {X 7= 4= 43
MR, TIRA B AKER. B=fMELEAEER
HEAT B8 TR Bk Bk %€ B HE UK, HaBacmidHZ8pH ™ 1 Wit
HaSNPV B #H) HzAm1 40H0—#¢, H Bl — 2% 30KD
W& Ak EAFHRSE, LA 6,

¥ eGFp 2 1 A\ B pFastBacPhpP10 fi %
pl0 BEIFRH TR L M8, [FREH B k!
Bl ERATHEAME R T R, R
HzAm1 400 6-7d J5, AN B A B89 & fatk, 7
RABHETIUREBR LS HARA RHERGKL,
FA8(m# 3 EM) AREREELEREF HzAml
MR FE L, 45 RIE HaP10 IB3h TRER XS 3h
SMNEEEMRIE,

Bac to bac FGEAE A — PR AEITfE (HGE M =
FHARRERIHECEI T ZHAA, BB
FHRHALE AcBac to Bac A E 4., 1 AcBacmid
—FE, A1 & #) HZ8Bac(HaBacmid) & | A [6] 17
HAM T K —E&FHKE IIEH mini-F replicon,
—AFIRERREEEN —1 lacZad ZH [ 8 —
AED A L FIEA LA (mini-ate Tn?7) B E R
BiEAE lacZa EF N-F¥HHT 8.6kb B DNA F B
BEHImEERNAN S AaEaERME L, B,

Fi¥ # A9 HzBacmidHZ8 B Z A EAEE M
HAME, A X EARTEBRE HzAm] 40168
7= A AR A, {EOR RETE 40 A% T L iR K, A
7. 7 F| H pFastBac fit & i %7 B b 96 5 (K % iz 2]

i 2 3

97.4
66.2
43

31 e <«rh

20.1

14.4

He MEMA 720 B EAME SDS-PAGE 57
1, WtHaSNPV';2, HaBacmidHZ8;3, HaBacmidHZ8Ph*
Fig.6 SDS-PAGE anlysis of total cellular proteins of HzAml cells 72h
postinfection
1, HzAml cells infected with WtHaSNPV; 2, HzAml cells infected
with HaBacmidHZ8; 3, HaBacmidHZ8Ph ™ .

Bacmid B F1E AL = (mini-att Tn7) 5, £ DNA
W HAml M fS, BB LA A RN EHR
R F, HHETE Pphol A1 P10 f5 31 FH &l F R &S
BEE. M AcBacmid REREAF KA
#MY pFastPhP10 fiEA R BN A P10 5 3h FHEH T
W 2 T REAL S XA AR WA S AK S FF5N 5
EMzAKEORER, WE 5. Y4 EEFEEAF
P10 R THZ RN E G, RF D INEZEE M
Z fatkE 0 EE [ 818 A £ HaBemid H B3 L F
WAL, B RF HAm]l AMSS, SEENAEBHE
TWERGESMR AR GRE, MR Re
WALk, IERA R L ARAG T, FE IS AT I R AR R T
P A0 O T AT SR R Rk K E R T,
M % fatk & 1 R g 25 R0 B IR AR B B BRI HE D B
EEIHWEEIRIIFIC. BN B TFEFHEAK
FEAEFBGARREERNA, s EARTR
—AARBREEMBEENELAFRE, BEMZEARSE
NMUBETER R AR R B 4y RSB HNEE
B, 3T EERERETEAMERGRFRES
FMEAMBERER RSN RENEARERR
o

MR R R E AR EENEY R R



http://www.cqvip.com

324 h EH R OB ¥

D000 http://iwww.cqvip.com|

w173

FERECKH ML, ERE &R KEREHATH
ERE RMEE S, BUS RIFWIBIAHE, T
H A HaSNPV A 47 4% B 77 A A% BURT a1 4E, % B A
FH 8, AR B FEYE IR EE A
frist ek, LAKS N HaSNPV A= ¥ 4% B 7 9 3 2 i
i, RNTRZEE MR eg ZEHE Bk,
EAGERE | F A Hap6.9 il pPh S 51 F % i
THEEEEREW =MEHARER AN LK
WiINT RHBAEE, FEITE HaSNPV 942 F4

W 77 T A Bk R 45 0 FI T RE (LB B KRR, 4F
B 5% M T HaSNPV £ £ H 4 F 5 4 #0048
HaNPV 15 FAEM ¥ AR BES B — N FH K F,
HaBac to Bac MBI NEEN P RENE
A M RE RS, WAt B TREM R B EE AT
KT PTG 8 1E, N K K48 T ZE4M%
BHHBEIRE., WK ITHE HaBacmid FHRER
B KB EEA RS N HaSNPV B 53 FAEY
EHRBOUAEARLHE,

B 7 RS HeAml 88 72 h SR AREEY A RENE
A, WtHaSNPV; B, HaBacHZ8;C, HaBacmidHZ8Ph.
Fig.7 Electron micrographs of thin sections of HzAm] cells infected with A, wild-type HaSNPV ; B, HaBacmidHZ8 ; C, HaBacmidHZ8Ph ™ .

E b2 W B R U EARFREERE, 6
i Mark S. UVH F 18 B SUR R it BB A MR 2 1
SABAARFREALMEH AcMNPV ZEHHAMA,
£ E.Coli PHEMBEAWE., RERASHRE
B—PEKE FBE, XFRHE AN EREED T HE
ABIREMREREEAC EB mEEHEAD %
thIERFE I HSV - 1R E AR B L KE
BEE A F BN ST R, 18 B2 A E AT 15 1
B MEEAME. XERRASEREW(DIEAF
Sl FHREeARE AR RN —RENAE NEE
S, B4 DNA fSEABEREZ MM, =4 BH &
RYEARER T, 2)BERBIFEF YR E
MFFERRREAITRERR, MBEEHAKRE. Q)BT
F-BURSTRE AR BRI R 2 H AT KT P E
Hl, A B F R FE AR E A EEE R AR EEE
M,

EE M
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