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# = A PCRAFHEM ACMNPY EFEH DNA P A EMAEOER HETF BB RE
F|H L 24K pBacPAK, 1. BRI HE B R K pOAc. HIXHH DNA 528 1L #) Bu-BacPAK,
L H DNA HE 0 BN S, BB TREREAFAAER AT M EHARN R hp-
BmNPV., ML ZEERARTHERETN, F M EAEED R RM R M & TR T
AT, R AMNPY I ERERAREFEMARY ARFEHHEEARARNEZREAEZA
WmFBEHAER SRR HEEEY DNABSE S TH KB WA EL THEM T,
HENEANES AMNPV £ABREACEMZEERLZAKRBENZAETR KXY
1.2pm ~2.9pm B/ TEL RFEBRNEAERTNS fENN.
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# R % f 1K 9 T (Nuclear Polyhedrosis Viurs, IffF NPV) EER W E P RBER R R
BWORTEAIM — . NEmEEEBEMEETBRAREBRNEE AEES R
HERRAMENSESS. BHEABRERT2FR, A XKRTFRFEEY . £FRHFE
BEEALE -ITHRARZWEBARENEZAREOEH, MR AR N ER .
MK — 51,1983 SEM B THOR W BRI R G, AT LU S I8 25 Bk UL 80R 38
BREMArMmEAREORN MERERREZNMEEABAEREAENEHNSE.
BHEEARXNRACRA - LIFIHENTEH. AR EARNE AR EES RS
RN FAFRE. MAAEATFREEMFHEATRRERLAN, WREFTZHEN ™
A CHS ORGP ERNKRBEE. BRAMNYN ZAEEAMHFEMAXA F#E—2BARFERET
BEF= 4 AR BRI, [EE A RIABA MK AcMNPY BRAEF TAME R H R BT AL
REE AR, FBEEA L H K ( Bombyx mori nuclear polyhedrosis virus, BmNPV)
T L 5E 15 R iR £ 0 & 5% B ( Autorapha ealifornica nuclear polyhedrosis virus, AcMN-
PV)ERITREBHMEERR., ENERERTNRELB DLW EFEAEEHEM,
HEfMIFENEEDE2AEY,

HAT BmNPV il AcMNPV B3R 75 2 47 78, KK/ 510y 128kb A1 130kb
EES AE R EERE, FAH BT 70% LA L, A ML 98% L £ . BmNPY
1 AcMNPV £ (& 8 (A AR 0 6 245 T E AR B L 1K, BiE = [0 B 1 BT 7 I 35 #
k8% AEMFFIFIEME N 87% 7 . RAJGIERIDH AMNPY By AR I ERETIA

TLAE QAR 4T B (99KIB18000 1) ; M K FEC2 TR TR ENETAE
o ERAEE

EE®E A :E F966- ), F WL BHE, XENERESTFEHEHRE.
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BNPV R AR AR M MEEHRE, — T HES T RN EHRF O AER M, [
A B AHEED SHER AR FEELEN RERTRBER BRI KGR T H
%&O

1 MR F &

1.1 &

1.1.1 RS R pBacPAK, AT IRIFHF—REAREIBEERE R FHNERHIEK,
EREFI A H AcMNPV 2 £ (6 2 [ ZE A F W A 5] 5 5 A IR R 5 | A BRI 2 A
EEAEFIA, HE S EEOEESZ AMNPY ZAGREARXFNEHS FiH, dALTRE
R L d T A 8k KIBFFE TG, .

1.1.2 FEAIM S FEEL)H 5T Bm-BacPAK, ¥ B4 8 BmNPY £ fiA R B ER A
LacZ BREAL, HELMWWE T A— Bsudel YIS, MAEERIIMEREXRRNALKYE
. R EN B RS AIETRA & A B ARERC, P EM %0 LY FEs
S R EIREEME; AcCMNPY IR B R R 47 5 %& BN 401 & 10% FBS 8 TC-
100 357 27 CUE RIS I R B A A LR TR,

1.2 A&

1.2.1 RER AL RZHEERAH DNA HIZH : Bm-BacPAK, #5 3 R 1 B (b 2 5 L3
1 BmN 40 b 3% % B 100 000g # B0 30min B A[ K8 MR R EMEEAEENE R
BREAKEERFERNEESNE ARSI R ALEER.OR 0.5% SDS %
8., ML DNA B4R B S B SCaR™ BT,

1.2.2 ZABEHREARERSG THAEBALE . 2B FRESERFR #17. £H
1% 91 ¥ primerl: 5'-CGGATCCTATAAATATGCCGG-3'; primer2: 5'-GCTGCAGTTITAAT-
ACGCCGG-3'F gAY TR 6] & AL, PCR B 4E 2 4 100pL, # PCR 37 1% R #E4T, I
RE S K 94°CEEYE 2min J5 , BEAE 94 C AL 455,55CiB K 1min, 72°C A 1min, #47 30 4
B, MERKEEE AR AR SEALENERE R B, 2 Kenow BV 5B A
BamHI-Smal 8§ Y] 1% F BY % fE 2 pBacPAK; ) BamHI-Smal fi .

1.2.3 HERERAKENIEKG . SEXE[10]13#1T7. #FE Bm-BacPAK, DNA £ Bsu36l
IR E R 1pg, 5 2pg WE A B EEHE T 70LL KEKP, FH 5 30ul Lepofectin iR
H¥5 30min FREMAERKRERE FEEAPHEMERFARFRSESN BoN 4+,
4h FANIMBG R MIF B E 10% ,4d FHRIT S A EARE.

1.2.4 RELZHEBEAEETABRPHREER FAANBAWRETS BT M 100pL
A& 2 x 10°BmN MM ISR, A B FHEF A B BaNPY B YL 5 & 4 AE AT HE, B3 3 ~
4d J5 , B H R A B, 6 000/ min 250> 10min, K ITIESFE PBS R, A &R 0. 1mol/L
Na, CO, F1 0.15mol/L NaCl( pH10.5) ¥ 5oL 3 1 7K 78 30min NE L AE, B5 2 x L ZE
WIR S MK E 3 ~ Smin /51T SDS-PAGE 487 , WESMNEF=H TRk iR .

1.2.5 EHREERMASH -EHBIE BuoN PP G 5 x 107 ph/ B FE F 5
RS BEE AR EOY 50~ 100 3k, [H BT 1R B A BoNPY fE 5T B, 24CHFF 54 5
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REMMBE, MEBCHAEERETRICE FE AGHBKEREKR. B&EH 0.5%
SDS % iR AF F 15min, 3000r/min B (> 10min, HT 38 A J6 B /K 36 PI YK 18 B 4l 0 & M 1K BOR
FAWAMMIERFEREES DNA,Z Xbal UG, TR K.

1.2.6 HHFHSAEFTRMEENE MLME AMNPV EAKEAORERNEEER
FAEFRELABRERSH AR BoNPY S AKMNEZELE KD, RAHAREEE . ®
HMERTEBMBRASGENRE., AE¥EEHRET, ALRITERMEN . HER—HE
FHAEBCRAUREZAEER, 2Fa SR, I F LA KB, LEWEWE

2 #X

2.1 EAEBHE pOAc M E
B AcMNPV /G #5820 DNA 1 M #4% , LA primerl ! primer2 YE5 |87, ¥ H B 4F R
AcMNPV Z BB HEE , i B K/IN2Y 750bp, RIS s B r B8l 2 A X, T 22 kelnow B
# ¥, BamHl B§ U1 J5, 5 & BamHi-
wa - Smal B§ Y] W) pBacPAK, iE # . 5% 1k

AcMNPY Smal
- | "6, MBI A ACMNPY £ A AER
— ERMEAEBRIE pOAc. HBEH
| v BRE I,
Klenow-BamHI fraction BamHI-Sma] fraction 2.2 EAFEEABERE&gHL
| _ | Bm-BacPAK, # B & H 4 DNA £
o NN Bsu36l MU J5 i 2 b, MG 5 E
- E:mj:; HEE A& pOAc — & A Lepofectin &
HIF R BN 48, 75 40 AT
FEH LR FEEH LT H
Fig.1 Construction of the recombinant N A BE 19 2 1 B HEBR . 27°C 85 5% 4d
transfer vector pOAc Ja BRI BE ETT S AT,

MBREEREAREATKENS

BOREAL2~3 K, BABI kM EMLRE hp-BoNPV, 2P WE M AR LER
ENEHRESBR ACRESH.
23 REZAKBEOERTHERFNRE

EAR TR 100pL, BEFHAE 25 10° MERAIEFEP AFENEEZ L AER
R BN 41 M AE 0 IR  BOR A W 6000/ min BE.0 10min, ¥ 40 I IE RS 2 9 1 %
MEAR PBSEE  MB AR S B S HFF A 2 x L H 2 % (100mol/L Tris . HC! pH6.8,
200mmol/L DTT,4% SDS,0.2% R Bk ,20% H 781 )iE-& & 3 ~ Smin J7,8 000r/min &.(> [Omin
J& B 10pL b AT SDS-PAGE B3k 44T, KM R B2 AGRACEREARTBITES
Tk FEYN KD, WX YA RNEEREUZ AEEQSFR N 30kD(E 2),
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2.4 EHERSERESA DNA BRI S

WHEMEHARBTE hp-BoNPV G SBEBLH D AFHRBHE U CRAT Sd, R EREE
Bwio WEBRE MM ELHEE L B U AXEKERK, B 0.5% SDS /£ 30min 5
FEOR EER, UORALTEAK G, MRt EARES AR, R R 4eR
) BmNPV 4EX B8, {RIBUAHEE 4 DNA, B T AcMNPV E AR ELEE FA — Xbal
BUMAMEABEZALAREARRA LT HA A, 8B Xl BYUAH, RMEHREHN
FHHH DNA IWEF AR BuNPV R BRRA L —KHF , ME AKX AT E2ER(E 3),
WHHNEIBRFHE Xl YN S ACMNPY ZARBEOREFTEHIAREEEAS,

5

3 EAKRBEEMA DNA K Xbal YIS
Fig.3 Enzyme analysis of hp-BmNPV DNA by Xbal
1. ADNA/ HindIil; 2. hp-BmNPV DNA;
3. hp-BmNPV DNA/ Xbal;
4.BmNPV DNA/Xbal;5.BmNPV DNA.

2 REXRUAEAEREARTORE

Fig.2 Expression of heterog

polyhedrin protein in BmN cells
1. 10kD Marker; 2. Wild-type BmNPV in cells; -
3. Extracellular fluid of hp-BmNPV-infected cells.

2.5 BARESAGUERNEENE

KON EAREZAKATEKEER, AR LK BuNPV £ f 44 B3R, W E
280nm Fli 260nm KISEWRHE , L) 0D, 1E R bnME, AR E KB YR BHEFME AR BHEAB
0D {8, RIMEHF 0D, MR THRANEZAKBEAHENEZR BTE N 3.32x
10°PIB/mL, i Xt BB #9285 2.53 x 10°PIB/mL. FIBIFEY%: BB T & BLAT & Bk 58 40/,
FERBNEXARYS, AREWERIE AcMNPY ZHEE S %02 A EEN XN
1.2pm ~2.9pm( & 4 ) , T ¥4 B A9 BmNPV £ AR BB K/N K 2.0pm ~ 4.0pm( B 4 42),

3 it
EERAZAKKFE(BmNPY) I E 48 R A £ A 15753 (AcMNPV) 2 X 4 # 2 W
HIHRDNA KA T, EBERNEN R EIBRFSEARARMORER T, X ERE

(BV) M Z MK ERE(PDV) , P MFERBEEN ZBRRR, £/ —MEA s &
AP ARBERZRNEE, ML HERERERESREZABORE O 8 %KEHN
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B4 RESAEEDSRXN hp-BmNPV 5% 5 055 i 6B 51 % 5% { X3000)
Fig.4 Observation of polyhedra packaged by heterogoneous polyhedrin

protein by electron microscopy
Left : Polyhedra of virus packaged by heterogoneous polyhedrin protein;
Right : Polyhedra of wild-type virus.

ZHEEORMAERRE AT EBER T SHANREN, BB FE b
FSIRNMEZRNBEESE. SARHNEETNRE—RINERTHRE DNA FAREIELHE
HEEREREENER IRENTFHENHASERAPER,.BERBE TEFEPRGR
E.UHMTREERAMEZASBAZAEET &. AMENILBSIARKERNZMH
REHNNETRERTESMFEMTE  BR T RMNIASAXFEOIENAR. 2
fkEEER AN EARE, K2 DR EZT K 1000 ~ 10000 5", 3X A —
HORE T 2AEBEOSHRENHRBREAENXR, IMNEFATRAERERNTR
BET T EXEENGR EE4RERA ANV NEAZAREOREE, . ZAKEQRRK
BEUBRTLEFER.

F&\ BmNPV ZAGEOREH 245 M A EMRAR, ESH K GEEER. RR B
B, 505 50%5 23% , XAKEN —RENHARC . RERTFRINERELTERFIIF
. BE—BENEAREHEAKERNTRTRSAEREARSES RN HEX, 1
~88 ABH-EMEEK,89~ 118 YEH-EHT/EK,119~ 186 A EO-BMEFK,187 ~
245 ARB-BEHEFK, RITHES - ERBEHL AMNPY HEZAREREETIAGRK
HEZARBEAREMNEXBEZEZAKREERGAY, RATRESAKEARIAG
BmNPV B FIFRE RS H NS A&, KFB KX/DA 1.2pm~ 2.9um, it TEH A
&l AcMNPV{( K/PA 0.8pm ~ 1.8um) Al BmNPV{ K /DA 2.0pm ~4.5um) Z 8], XUEHE A
EHXDRESBRTZAREON —REW,. ZAKREONARAT RN THEE
. KARNMEERTZAEEONMAGCSHELNBRENHFEETENXRET,
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Package of Bombyx mori Nuclear Polyhedrosis Virus with
Heterogoneous Polyhedring Protein

Ji Ping Zha Xinmin Zhang Guoying Yu Jibin Gu Wei Shen Weide
( College of Life Sciences , Suzhou University , Suzhou 215151)

Abstract : Cloning the segment of polyhedrin gene which was separated from AcMNPV genome DNA
by PCR method into transfer vector pBacPAK, , we got recombinant transfer vector pOAc, then cont-
ransfecting BmN cells with the vector and linear virus Bm-BacPAK$ , harvested recombinant virus hp-
BmNPV which can produce polyhedrin but no blue plaques. Analysing of recombinant virus from
polyhedrin , recombinant viral DNA and polyhedra, we confirmed that polyhedring of AcMNPV can be
not only high-level expressed in BmN cells, But can recognize recombinant BmNPY DNA and assem-
ble them te polyhedra. We observed that the pa.ttefn of restriction enzyme changed due to DNA
recombination, the size of recombinant viral pelyhedron (1.2—2.9um) was obviously smaller than
those of wild-type BmNPV by eletron microscopy .

Key words: Autographa californica nuclear polyhedrousis virus, Polyhedring, Bombyx mori nuclear

polyhedrosis virus, Heterogeneous package



