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BE: [EW) AAMAZ AtkRE (NPV) B p74 ZRE 5 H =& FHATHE (Bt) B crylde XA R4
B cryldc-p74, ¥ BLAT ) R B E R TAE L7 VABL4. 0718 BAk o & cryldc AR R EL AL F cryldct,
WE BT SRR % fAhFiE (AMNPY) H3ul& p74 KA, UL pMD-T fE 4 KGATH T w e Rk, 2Rl ESH
EW R F By T #4K pTlAc. pTp74. pTlAct LAR A #H 4K pTlAct. pTpT4Act, REHFF HEWEEGIHER
cryldc—p74 Hy 33k # 4K pH1AcpT4; % 4 1k # fh w45 1b £ Bt L 4K X L bk XBUOO1, 13 %] Fl # & 41 1 #k XBU-H1Acp74.
[4 2] XBU-HlAcp74 W3k 130 kD B9 CrylAc & ¥ fu 50 kD ¢y P74 & ¢, A M B 7R P74 & & 7 WU E CrylAc 1y
FBBR, VERY RARKAEET cryldc EEE p74 LA H @AW Bt TRE, Wit — FHRAMERAE £ YR
AW TR, FHEER. . LAWRRAER T HNEARRE.
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Study on the Expression of p74 Gene of Nuclear
Polyhedrosis Virus in Bacillus thuringiensis
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Abstract: [Objective] This study was conducted to build a recombinant strain with highly insecticidal activity and a wide
host range by using the crylAc gene and p74 gene. [Method] Firstly, the p74 gene was amplified from the genosome of
Autographa californica multicapsid nucleopolyhedrovirus, the crylAc gene and the terminator gene of crylAc, named crylAct, were
amplified from the plasmid of Bt 4.0718 strain. Three T vectors, named pTp74, pT1Ac and pT1Act which held the aimed gene p74,
crylAc and crylAct, respectively, and two middle vectors, named pTp74Act and pT1Acp74 which held the aimed fusion gene
p74-crylAct and crylAc-p74, respectively, were built by using pMD18-T. Then pT1Acp74 and the shuttle plasmid were digested and
linked, and an expressing-vector pH1Acp74 was built. Finally, pH1Acp74 was transformed into the acrystalliferous strain XBU0O01
and the aimed recombinant strain XBU-H1Acp74 were obtained. [Result] The expression of Bt transformant XBU-H1Acp74 was
analyzed by SDS-PAGE, which showed XBU-H1Acp74 could produce 130 kD CrylAc protein and 50 kD P74 protein. The
insecticidal activity of transformant against Helicoverpa armigera Hubner was evaluated compared with the contrast strains HTX-42
(only crylAc gene was transformed into XBUO0O1) after autolysis. The LCsy of HTX-42 was higher than the XBU-H1Acp74’s, which
implied that P74 could increase the efficacy and range of Bt Cry toxins in insect control. [ Conclusion] This work constructed the
fusion gene of crylAc and p74 successfully, which made a good ground for constructing the fusion genes of Bt cry gene and other
foreign genes.
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COF 5 XY 75 = & 4 fAF B (Bacillus
thuringiensis, Bt) A HUFE HArt A EH&E . 7~
SR B ), R O VEYE T 28 MR it
WP A A U A B (insecticidal crystal proteins,
ICPs) , AN TR A =ML 5-NBiR;
Fo o b U R o g b R an sk S i Cbrush
border membrane vesicle, BBMV) [IFE R 52 k454,
TEMUEE BT AL, I8 o MR . R,
B A LR PRI AET -1 Bt A% BRI B R )
RAEVRFEY . B, NERREFES A, &
DAJ R ORI B AR, HOF R AR (9010
SORIFN 13D, FFR P HBARHE (29040500 7|
1) 1/40) , WIHLETE . o FAR ARk a0 Bk sz )
S EEA: A, Bt A AN EAE— R A )G,
o AR S o HOASCAR R R AR I AR Tk
SR MR R RO . RS T B AU AR BUESE
DRI, TG TREEOR, $gm Bt IR A% 409
IR A Bt W E Sy W) LA ABFICi e ]
Bt (W% O P F gk TR B AR TR 25 ) AP
MR IA S AN )3 S ER 2 R PR [ 3 280
Ad A E A SoE . FEVE AR MR
B T NS, ([ f i A RIA RN, BAEh
TR, R4 R R U PR 2 Bt AR HURIBES ) SR AR
2oy AR R AR Bt BRSO SRR R HCE S
PE, AR EAVEY) B 2 M Rl N o, A
[F)4e £ O FE ) ICPs BRI EAT (RSN, dy it AT T 1%
SRR TREE, BN Bt A& AT Y — 4
WA Bk, K Bt 1 ICPs JE AR IAY)
CAn AR F L BT 99 MR B DA AR 2 A B 56
R ANRAEY L= A P ) S e A 2 Mk
J57 (nuclear polyhedrosis virus, NPV) J&—3JPLy
JEesh e 0 B AR, AR i rE 8 A F
AN H 8 A Ry, JUHOE 5 H R O
MR IAE) , (HXF N & AR Ay, WA A A
BEAC AN T ARG Tk, AR AR
TR R NPV S50 B A% H 78 8 A 6 N 40 8 F 49T

TR, LI Ph R R AT T R . KT
RAERERIE DL AR . RGN BN . P
. WERCEER SRR AR, DUk E AL R
FIP A H AR FAR DA RR R R N Bt

R EESEIN Y ory SENE G ILRIAM . TATFITIA S ]
HARIREE T, NPV DL T X AE e, U mkidht
WEEMEEAGIE S, w518 31 P an A A
WA 5E3E N 32 HP b 0 i fi 2 99 5 14 ) 4 K
Ge: P74 HIEEAS RIMIFEBNRELM . e 58Ut
T 1) BBMV A H A« 9 96 #5401 e LUK s #54
T LR A2 R P74 R AL A Th g,
B Bt A U R ER (1 ISR HLA, ek T R AE R
A RAEWAIRTE T A Bt AHEAE AR R
B, AT A A et — P LA % % H AR B 2L B
TR, TRV SCHE R 8] #4E crylAc-p74 il
G B, 4 Bt B AR A B R DA e AR AL A
P A IR, DR R A & )
i HURE () TR PR AR TR RTE 7 B4 it

1 #RIERZE

1.1 #8

L1 REKR.ERBFAE Y SURRAZ 2 A 1k
J B  ( autographa
nucleopolyhedrovirus, AcMNPV) Bk 2= 4 iy Bl
it JR s E AR Bt 4.0718 ERE (CCTCC
No.M200016) A i8] B Uiy K27 A= i B2 2 B il B ) 93
TG4 S S =L s E.coli DHSa HIE TR
SeFEAE TR, PR RS B BRI Y DR R AL

X R A R AU R UK WAk XBU00L (B Bt
TR IRAS KR kR HTX-42 (B crylAc Haid%
XBUOO1) kb m Iivis K 2 A= iy Bl 2 22 B A= 4 o0 1
A R A T SE R S AR, A2 Bt R T

pUC19 1E N KIAAT B 3 [ 2 i pHT304 & 5 IR 4K
W, VERRE LN R AR JLERE S TR AT
FHPRENE (KD

1.1.2 R 5 T HAB TaKaRa Pyrobest Taq. Ex
Taq. PRI VI LA R FORL 2 & pMD18-T 253414
FAY TR CRI%E) AR T, DNA ZEE:RE0 H
MBI A #l; JFoki/ RSO &0 [ AL stk
SoEYIRE AR A B2 ) s DNA B [RIGR ) &l A
g R R A R R AT R A s iR
o8 B P o dr ki

1.1.3 5l#8iit kA&K PCR 5I¥Hdbat A
Y TREAMRSERAF G (K2 .

1.2 A%

1.2.1 p74 R E ¥ ACMNPV [FELIR A S
FH TR /KR B BRI, T N BN Tl v (2%

californica  multicapsid
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Table 1  Strains and plasmids

BRI RL A K5

Strains and plasmids Characterization Resource

Wbk Strains
DH5a KA DHSa Hi#E  E.coli DHSo. strain B {RJK Lab store
Bt4.0718 Bt 4.0718 TAEHifk (CCTCC No.200016) Bt strain wild type (CCTCC No.200016) SEK SRR Lab store
XBU001 Bt EAh A5 E Bt acrystalliferous strain SE = {RJK Lab store
HTX-42 HTX-42 Btk Bt HTX-42 strain S0 5 fRE Lab store
T1Ac #7217 pT1Ac ) DHSa H#E  DHSa strain containing pT1Ac AWFFAE This work
Tp74 717 pTp74 1Y) DHSa ¥ 4% DHS5a strain containing pTp74 AHFFE 8 This work
T1Act 77 pT1Act ) DHSa %4k DHS5a strain containing pT1Act AHWFFHAIE This work
Tp74Act A7 pTp74Act ) DHSa 1% 4% DHS5a strain containing pTp74Act AHWFFHAIE This work
T1Acp74 717 pT1Acp74 ) DHSa Ti#%  DH5a strain containing pT1Acp74 AWFFTRE This work
H1Acp74 #5317 pH1Acp74 [¥) DHSo B#k  DHS5a strain containing pH1Acp74 AWFFERIFEE This work

XBU-H1Acp74

JFKEL Plasmid

#E7 pH1Acp74 ITEL XBUOO1 TFEE#E  Transformant XBUOO! stain containing pH1Acp74 AMWF5T#4%#: This work

pMD18-T AAENEER (Amp) HrEMpEdiik  Amp', Cloning vector TaKaRa 227 TaKaRa Co.

pHT304 HAEZTHEER (Amp) HiMEMAESR (Em) Sbkm gk LI PR Lab store
Amp" and Erm’, shuttle vector of E.coli and Bt

pT1Ac E A crylAc FEA LA 3741 5 ORF (3.9kb) 1) T #ifk AHF5EA . This work
pMDI8-T carried 3.9 kb fragment of crylAc promoter and ORF

pTp74 &1 p74 HEK ORF (1.9kb) ) T #fk AHF5EA . This work
pMDI18-T carried 1.9 kb fragment of p74 ORF

pT1Act &4 crylAc JERZ LT erylAct (0.3 kb) ) T #4k AHFSEA . This work
pMD18-T carried 0.3 kb fragment of crylAc terminator, named crylAct

pTp74Act &1 p74 JE[K ORF J crylAct (2.2kb) ) T #fk AHFSER . This work
pMDI18-T carried 2.2 kb fragment containing p74 ORF and crylAct

pT1Acp74 A crylAc 2R BT p74 JEK ORF K crylAct (6.2 kb) [ T #ifAk AHFSEA . This work
pMDI18-T carried 6.2 kb fragment containing crylAc promoter and ORF, p74 ORF and crylAct

pH1Acp74 A crylAc JER B p74 JER ORF K crylAct (6.2 kb) [MZAR 4 AHFSEA . This work

pHT304 carried 6.2 kb fragment containing cryl1Ac promoter and ORF, p74 ORF and crylAct

x2 BHERIIMFY

Table 2 Necleotide sequences of oligonucleotide primers

5|4 Primer %1 Sequence

crylAc-F 5'ACGCGCATTCTTGCAGGTAAATGGTTC 3'
crylAc-R 5'GCGCAGATCTAGATTCCTCCATAAGGAGTAA 3’
p74-F 5'CCTAAGATCTATGGCGGTTTTAACAG 3’

p74-R 5'GCTGAACCATGGTTAAAATAACAAATC 3’
p74-F3 5'CCTAAGATCTATGGCGGTTTTAACAGCCG 3’
crylAct-F 5'ACGCGGATCCCAAAAACACCCTATTAGT 3’
crylAct-R 5'ACGCCCATGGTCTCATGCAAACTCA 3’

WJE N 10° PIBs/g) » Tl 3~4 W HpA8 thal e, B
R REMIAE R Z PBS ¥23. 212K )5, 300 r/min £5.0» 3 min

FLPEANIREF 10 000 r/min 540> 3 min YLIE L MAA,
SRIGE 45%~65% KRR AL B0, U 2 f Ay, O
B 3 U BUEBAL IR 22 #4499 72 B (10° PIB/mD600 pl,
BN NaOH (0.5 mol'L'") 15 pl BfR % fatk, UK
B 15 min; fRRIES)G, I 100 pl SDS (10%)
37°CLRE 1 hs DINGEARFR My S Hhe 4 7K 12000
t/min .0 10 min, /NOWICER, FEUOE: I 1/10
PRFAI) CBRANFI S AAFRIF R U BE, —20°C NJ8CE DNA;
12 000 r/min £5.0 10 min, fREGVIGE, LBR B3 A
800 pl 70% CEEFHEGTE M X, BT 1A 100 pl
TE, 37°CJ§UE 30 min UL L% DNA g, —20°CIR
17

PL AcMNPV R R 41 A 15k, PCR 91 p74 K&
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(GenBank 35 : 122858) .

1.2.2 cryldc 3 F0 cryldc L H# L F cryldct Wy
S F Bt4.0718 BifkSE T LB A 30°CiG{L 8 h,
JEEFT 30 ml LB £537 555, 30°C 200 r/min #EIRKT
7% M OD fHN 0.7 B, BOWCER4; A7 G
BUmRL, —20°C{RAF .

DAFEEX TR A AR 2353l PCR 34 &1 i g
BN crylAc JE N A1 A 40k A2k T
crylAct,

1.2.3 @BEeXARF BN TA LE TA wkERNAAR
4: pMDI18-T Vector 0.5 ul, Insert DNA 4.5 ul, Ligation
Mix 5 pl; 16°C & N3 ; SR =PI 22 100 pl DHS5a.
A, VK EBCE 30 ming AN 42°C K
B 90~150 s; PRIHEIKIS 5 min; 1 800 pl LB H5 774k
B, 37°C/KH 1hs 6000 r/min 250 3.5 min 4 B
P W B, N 100 pl LB 7R AR d i, iR
37°CHFE 16~18 ho BEAHLPRIL AT, DU ARAI ;
FR A PR R ) 25 2R, B I M Ak T A T RV PCR
R, $RAF5r 5455 p74 FEDH. crylAc JERIAT crylAct
FEDI TA Bl pT1Ac. pTp74 Ml pT1Act, XJ MV (K
PR M T1Ac. Tp74 A1 T1Act.

1.2.4 w|a|#4K pTpT4Act Fo pTlAcp74 WAz
Sma [ F1 Nco I XUl pTp74 Al pT1Act, [RIEEY) H
BORUMTES:, &R Y\ DHSo 25401, 5
FRIEAC s PR 2R A 1 1B I 1 4 Ak T AT 1R V% PCR
Frous BHYERAR 20 B T LB K5 756 37° C R 7Rt
B, $EF0RL; AT JFUR R #58 PCR 473 p74-crylAct
Rl SRR B, RIS A T RIEUA pTp74Act M
Pk Tp74Act; FH Sal T A1 Bgl 1T XU pT1Ac Al [A]
Ak pTp7dAct, FAFHEMAT H AIZR AR pT1Acp74 K14
Pk T1Acp74, #&50kL, DLFTHETUR N H PCR 474
crylAc-p74 mli & 3E R B

1.2.5 FRIAHAK pHlAcpT4 Myt Fow b4k mhnjgk
& pT1Acp74 MZFREAE pHT304 437 H Sal T Al
Xma [ XUV, FRAFH5 A A 3 crylAc-p74 13
IKEAR pHI1Acp74, 32 LA T A RA R .

HURIL AR pHI1ACp74 100 ng FLEEAL 210 A 58
AFRK XBUOOT, #4b451 0 2.0 kV. 25 uF. 200 Q,
Hih 5 AN 1 ml BHI 7952, 30°CHR3% 1557 2 h, 6 000
r/min ELOWCERE AR, WA TS 4% N BHI AR L,
30°CHIE R IR 12~16 he $REUELAL T, THIEIFRAES
AR BN ) A B bR XBU-H1Acp74.

1.2.6 @425 6 SDS-PAGE AR I E4H 1Ak XBU-

H1Acp74 #:0T Bt KEEEFEHT, 28°C. 200 t/min
BE9R 72 h, WAOSUREE 2 B A i, BRati At
17 SDS-PAGE %3 #7 .

1.2.7 % s BHuk i & & fote

1.2.7.1 RyumFe s & Haitdm P74 Eal
TECUARTRN) PBS SR A, NN, RS S
i W IN R TR R 5 J e e X Bk 4 IR, A5 4 IR s
J& 3~5d WKL AR5 R R I HTIGE e 2 K B
] Ep &, 10 000 r/min 2L 10 min, WH i,
—80°C 73 RAT

1.2.7.2 RIMIFH SN BUE =R 2 4
FL, BY3 4%, BN 1w Atk 5 P74 B,
WREARIR A 12 14 12 10 AT 1 = 1005 FF5F 5620 9
BT : 1004 1: 2004 1 : 400 [R5 SEPLME, SR
454 2h, TBST YR 5 WK, 4% 15 min; RGN
BEbR SR Pk, =i 454 1.5 h, TBST ¥ 5 X,
FEK 15 min; JIANJEY B DAB %, BEEMEE,
A ILEC RIS 1l SN, B 28R K e J T U2
PEACH TRRAT o

1.2.8 BA&E G Western blot &M K4k i
fil & AT SDS-PAGE, LUK i FRIBEI N 1 75 2%
M 30 min, M AZEKEDE 1~2 min, K
JERCEE NSRRI, IMNEE—hifk, WA 1~2 hs
FHEE T IEECHY, 0 TBST 9% 3 ¥k, 44K 15 min;
FMNEEARSE —Puik, S E 1 h, YRR Ky %
s b RN, BEHZERAKMTE, THRORAT
1.2.9 EABEKRGEEF AN AR50
XBU-H1Acp74 H#kCHI p74 5 crylAc B4 XBUOOL
TREWRD RS AL AR HTX-42 Bk (R
crylAc Hifri XBUOOL, SZ86=={f47) KBELiLIT
CrylAc dibE, b BN VAR ERL, FEFE AR
FANRIFR B, 55— M EHE S35, R 24 FLEs
FEAFONS PR A P IR A T A A T o 58
KJHEE L (Helicoverpa armigera) , MK JERY)
4L 48 4%, RAMGEREE 3 Ik, HIHTE 28°C. 60%
TR (6 S FRA R B5 2%, A4 PE R AL S 80%,
WEQIENC, Ja: BN 16 : 8, 48 h A1 72 h 4
LR . KA DPS5.0 MG F8A0 M TR
H LCso{H

2 HRSNN

2.1 p74EE. crylAc ERF cryldct BITE[E
2.1.1 p74 | Beth TA & fo pTp74 Mz MR
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W 2L, veut 519 p74 LA p74 RS A AT Bgl 1T
1 Nco I BEUIA i, PCR Y HGLE LI 1, P74 JEA
HERAE N 1 937 bp, HIKSE R EEIRETT&. wkE
JE I p74A JERUBOIN A B, 3T TA wlE. JRikiE Y
My, SRR, DLITERSUR A B 3 p74 LA,

45 S BRI (R TR R R 485417 p74 JE AR T 844 pTp74-

bp
3000

2000
1500
1200

M: Grfibsif; 1. p74 B PCR ™ #4 7 BL (1937 bp)
M: Molecular weight marker; 1: p74 PCR amplification product (1 937 bp)

1 LLAcNPV E[E4H 5 #54R PCR 71 p74
Fig. 1 PCR amplification of p74 gene as template of the
genosome from AcNPV

2.1.2 crylAcEF Wy TA %% F0 pTlAc hAg & B
Bk GenBank 73k crylAc HERFFIFY, L ZH
crylAc SEPRFAI 5 FEG s P40 R 3% TAG 7
SRR BV 514, B & RifE3)
FEHIIR crylAc I IE [m) 5 | )R s 1) 519153 50l 3 A Sal 1
1 Bol I (K EE VA Ao crylAc JEKI K K/NA 3.9 kb, H
WA R SHISEAAES (B2) o swlEan crylAc JEA
REBOIN A R, HHT TA 7ifE. fikid a5, $2
B, VAT URE A SRR 1 crylAc JEDH, 45 55 B
T BRI A #5305 crylAc FEPR I T #8044 pT1Ac.
2.1.3 cryldct Wy TA 5 Fn pTlAct A ZE  RIE L
B 2L, BEE 514 erylAct B IR R 23 B33 Neo |
M Xma I BEUIA7 5, PCR 41445 LI 3, crylAct
FEFEAE N 0.3 kb, HLIKE R SHISHEA A .
FEJG 10 crylAct SER R BOIN A J8, 3T TA wifE. i
M TE A T B TORE s LA IT R TR D AR A 1
crylAct, 255 BHIE B RERT N #54T crylAct 19 T
AR pT1Act,
2.2 HEEK pTp74Act 1 pT1Acp74 HIKIEE

HIa) AR pTp74Act #5717 p74-crylAt il &k 3 A

bp
3000

M: Z-fhbfE: 1 crylAc 17 BE (3.9 kb)
M: Molecular weight marker; 1: PCR fragment of crylAc gene (3.9 kb)

2 LLBt4.0718 EHKPIRERAYFTRI A ARAR PCR 12 H
LiREFETIN crylAc EE

Fig. 2 PCR amplification of crylAc gene with the upstream

promoter region as template of the plasmid from

Bt4.0718

bp
300
100

M: 4 FHERE; 1. 2: crylAct (0.3 kb)
M: Molecular weight marker; 1, 2: crylAct gene (0.3 kb)

3 kL Bt4.0718 HEHRFIZENAIFURL R4 PCR #7145
crylAc & 1EF crylAct

Fig. 3 PCR amplification of the terminator of crylAc gene,

named crylAct, as template of the plasmid from Bt4.0718

B, KANZ1h 2.2 kbs W3R pT1Acp74 #5417 p74-
crylAc &L, K/ANZAK 6.1 kb, VK& R 5HIS
A, BRI ETER (K4 .
2.3 FTIKEIK pH1Acp74 BIKE . NFES B

A 24K pT1Acp74 £ Sal T Al Xma [ XU§), [0]
W Rl A BRI R B, R v PR 2 R A pHT304 1,
20U A B IE , SRAF RIS AR pH1 Acp74; X pH1Acp74
W, HEAT Blast 2047, 45K wFER crylAc 1)
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M 1 2 3 4 M 5 6

bp
6000

3000
2500
2000

1500

M: > 7HkrdE; 1. 2: Ll pTp74Act. pT1Acp74 JFoki AHL PCR 71
p74 LA ; 3.4: LL pTp74Act.pT1Acp74 Tk At PCR 714 p74-crylAct
AT FEIN; 5. 6: LA pTp74Act. pT1Acp74 ki AR PCR 373 crylAc-
p74 Filif 3

M: Molecular weight marker; 1, 2: PCR amplification of p74 gene as
template of pTp74Act. pT1Acp74; 4, 5: PCR amplification of p74 -crylAct
fusing gene as template of pTp74Act, pT1Acp74; 6, 7: PCR amplification of
crylAc- p74 fusing gene as template of pTp74Act. pT1Acp74

4 HEF{K pTp74Act. pT1Acp74 K PCR 44N
Fig. 4 Examination of the middle-vectors pTp74Act and
pT1Acp74 by PCR

ORF /741|155 GenBank H1{F /5 M73248 [1)7%1] 100%
[FYf, p74 KK (GenBank % 3¢'5: L22858) il AP
FIRNBIRAR TR, I HLAE Se B I R v e I A
LIERE S

pH1Acp74 HLUFAL 2 TG AL A A FE XBUOOT H,
G EH B XBU-HlAcp74. it 40 8 Z Pt T
ik, X TCRE T TR YA PCR %, Aed Y thal & 2%
DR B, IR B il B DR e 800 U N TG B AR SR R
XBUO001 1,
2.4 BAEEMER SDS-PAGE &l

FEHFE XBU-HIAcp74 7 5IFIET 130 kD [
CrylAc A1 50 kD (1) P74 F[H; 1iifExt Rk,
HTX-42 347 P74 H A1) 50 kD 4, XBU0O1 N #/4~ H
PR T . EA AR BRI Rk e B
180 kD ZeAifflG B, (HIH R Rk 5] 5 Y
s DG R REAE BRI AR T A A
7% SDS-PAGE Ffinl & 2L T e, MImIER 130 kD
f) CrylAc % 150 kD [f] P74 £& 11 LUK # T A (1) il
aEANTTRE (B 5 .
2.5 BEREZEBM Western blot #&3

FHEEA ) P74 B A 05U I ) 2% 1R S B v
IR, 1. 24 3 SHHIREF4E = b P74 B AR AL

3

1: XBUOOI BKKAEIBEM; 2: HTX-42 WA 3: XBU-HIAcp74
B R R

1: Bt acrystalliferous strain XBUO0OI; 2: HTX-42; 3: Transformant
XBU-H1Acp74

—no

il

Ell‘.11~

™

i&

Bl 5 %5{LF XBU-H1Acp74 A SDS-PAGE £34f
Fig. 5 SDS-PAGE analysis of transformants XBU-H1Acp74

WRA 110 1104 1 : 100, 23 5 55 AS 5] B B
(1:100+ 1:200. 1:400) fIRPINTESS, 4R
WoR, HRPUILE R 1 : 400 I, {ifel P74
HORAHEL S, R RGPS B L
Al LA Tl 4 58 1 ) Western blot #2301 (] 6)

1:100 Rt i 1: 200 b 1: 400 RbLILi
1:100 Rablnl anti-serum I: 2{}0 Rabbit :mll scrum 1:400 R.ahbn anti-serum
- S

E 6 P74

BRI ER SR
Fig. 6 Dot-blot analysis of P74 antibody

T E K XBU-HIAcp74 1] 48 h KB (55
FEAE R S R i-P74 MLE BT Western blot £,
g5 B W oR A WM R AL P WA P B A A
Wi, 2 TEY) 50 kD F 40 kD, RWEISE A CLA
HEA R RIE, HOLRERM (-7 .

2.6 ELABERE XBU-H1Acp74 BYAE43E N E
TCEn AR R XBUOOT 3 v A A2, X HIGE A
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40— . -
—
15—

M: 3Fiibaifk; 1: HTX-42 WK A S [ 2: AL XBU-H1Acp74
MR L E A
M: Marker; 1: Proteins of HTX-42 strain; 2: Proteins of XBU-H1Acp74

& 7 Western blot #MEHEHKIZENR

Fig. 7 Western blot analysis of recombinant proteins

By LA R AT HTX-42 SRR A% i fE 48 h
B4 LCso 42 116.4880 pgrml™, 72 h (40 LCso 42
90.7526 pug'ml”; XBU-H1Acp74 X HJWEARAL HiE 48 h
HIAM) LCso 42 47.6240 pg'ml™, 72 h 4EY) LCs 12
29.0782 pg'ml'. XBU-HIAcp74 Lt HTX-42 %R
FIADN#5 J)BEAE 48 h 5y 2.4 %, 7E 72 h Fiw 3.1 1%
FKUIBEE I TR K, P74 X CrylAc % JU8CR K Hh ]
TERbBEZE (R3) .

%3 T2 XBU-H1Acp74 XM #IIEHa$ HEE S

Table 3 Bioassay of XBU-H1Acp74 against first instar
Spodoptera exigua Hubner larvae

A URE 48 h A LCso 72 h (AN LCso
Sample 48 h of LCso (pgml™) 72 h of LCsp (ug-ml™)
HTX-42 116.4880 90.7526
XBU-H1Acp74 47.6241 29.0782

3 1Tt
3.1 EMFRFFABEMREAS
A SR S SR B TR AN T DR 2+

(1) AR A B 9 3 (0085, B/ E PR A 1)
MR T, Remim AT SRR, — bk, &
WA, RO RE R R, AT, HR o bEAY
WA, 8 S 5 S Ra %, HArwhk o E
S Bt A AR5 Sl DNA AR, A5

AMEFE R R i Bt 35 7, Ak 23558 Bt A& Rk
R G REBUERE . BOEYZFERET X2
MHTEY] Bt A A EEHRE. () Ak
FUARGAERI T 1%, ROZEAE R R B AH R A RT3 T
REAT S G F R R FEAN I RP SR B e AR IR 3k
AR S B IO B R I N AEBUSRPEA G, B A I )
pH PREE . H M S PR IR R DL R R 2 AR 2R £
A, HpFENHHRZARIEE., BEAK. Bt
MHE 1206 134 MW, eNZ i —HE 0 2%
SR Bl g B A2 AR S SRS Be I 22
SR SR S U AR 1 )RR Ry e P TR A
K#. FEATITH, T4k XBU-H1Acp74 5% I
PPk HTX-42 LU, dRrE PR kA, R
tH CrylAc @RS FYUE 1) (H 0B AR 42 t )
BEA A R ZE 5, JRIMBIY P74 2R (11K Rl Th g
A%, P74 | BARBA NI EL MKRINEE ), (HE)
B35 T CrylAc 2% 5 B AU AH N A2 AR AR 45 4
MM CrylAc HITEARBCRMS RN, Bk, Wil
A g g 5 S AR ) 45 G Ty S R R SR S A Bt
UGB R EE R —.
3.2 RHEMPBHZAERS “HEZHK”

AREBIRP 2R E AR M. gk &L
REAE AL T W50, A 2 A Bt iR EH MK
VEAFAE RIS I BT BE N . 22k 15 Bt #5:(1)
VERI R E A, BAR Bt R 52 EARwE &
AR R B PEI 7 A2 g P ) %, {H Bt 8 3%8
B ANRENS 15 52 AR B VAT 45 5 WS e AN e AR Bt
Hh I 52 AR I IOAEAE S Bt 35 2R ZEAE T Tk .
I B T BT 1 AR Ak 55 1 et 5 52 AR B 30 H
S5 T DL SRR R O AP AR R VIR R, XM
Ty AN R s e 2 AR IR

W2, BB 2 R B AEAS R Fh 28 B e
S HAAIENE 2 IO AR 3 3 8 R R I
ZREMNE? RO R EORERI PR T4
G Z AR 48 235 e AT 2/ HIWE 2 i 73X 44
AR — PR (AT LS E AL, FEAR IR
B2 o 2 mT DAR BIAH W B AR S22 AR B 1 i, BRIt
EATT AT A2 [ — R kR —28 Bt # R A INAEA
[ 28 1 2 e v mT Bt A7 350 2 A TR BRI ABA I 52 44 B
F, AW EERR Iy “ LS8 Bz A A 3L
AEE”, EATHE ny DUEZ [F]— ek ] —38 Bt #3511
ER, REERRPIBRSE AR Bk, Wia—
FHPIT, e RERE FIIX A “ JL[R 2 AR BUZ AR A«
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doOE kW R %

2%

AWE” BATE S, WA ERAE E RN 5 S AR 2K
T O AR T — B TR, ek n [
WHT R “TIReL” , RIS S SMA RS
EHAEHIERTT, X R “ILESZAR7 1R S 85T
REAEA K Bt W FTH —ANEH LT 1] .

3.3 NPVHIP74 EBHSHEHEENMERFME

AN GG T, P74 B U AE W
BBMV KA HRIRRE e bE 24, JF Halifu i 4
P74 FR L RET BRI T p74 S 2000 wE 0 i A M 6]
U E ES ) DRI G R )), KW P74 A ST E
1l BBMV KR8 525 TR i IR gy, 2
PR E FTRIE 25 (1)1 2 Y 1 R B N 5%

AR B HPIR BEAS 5 104 £ L — PR, R
WA, HHE EEIFEA SR, wR
AcMNPV I BmNPV ( Bombyx mori
polyhedrosis virus, ZKAIZM L AN RE) i YR Vr
PEEL A0 M, v LASRAS K T 18 W EAATIRE B,
DAL, #5328 Bt J5URAN ek g sl R 99 B 4L 1) B
H¥ NPV, FIH P74 8 A 8L & Dy REAI LR 11152 44
gt Uite, WHRBEGED, WA ERE I SR R R R
Rh-GHLE, TEdE WA RAESCERTR T, 7K Bt
S H AR AR ER ) R UG, AT AT DARS Y — T LA
TR AR Bt TR RAR s i de 7 P RhEL
2 ZMOANETE VO NPV 1) P74 SR adL e Dhhg
AR, KIS Bt s AR RS 5L, Wi
Bt TR eI T2 M Eufe )y, Hag 3
JO B — K.

4 ZEig

nuclear

AT NPV [ p74 2 [K 5 Bt (1) crylAc K1)
ARG AR, R0 AR KR XBUOOL, filiG Ak
I Cry 825 P74 SR ARG 2 TRE. BT AE
HAE S B HONCIEIREL pH ANF, Bla sh ik E A
TENFEHACE RIS P AN S, MO TR
XBU-H1Acp74 HARIFMAEY w2, A &5
RIAEENR A fa T, ART IR AR 2 4
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