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F* - %tk B11-30a 2§ & 8 B F A F
vip3Aa 3% 78 83 4 IR

2, e

A S

e

B

syl ¥

[l W R B PRt B

(1 12007 =

1

AT HE - SEE

2531

B

BHEM* 2007 BFDHEREK Bl1-30a 2 EBHIRBER

vip3Aa BETHEARIF &][&FIH 49 : 299 — 309

JTBEFTT Iﬁf Fagh
{’?llkaFQpJPCRET*FF

ru/n1ﬁ$ﬁ&@%¢»ﬂvaM§wwﬁyﬁap'a%
JE’:FJ 66%F|‘Jé|ﬁvfé‘§r

FITAITR B11-30a 325 vip34 ﬁ[%%

BN o S RS P BRIV 2,370 bp 19 vip34 ﬁlrﬁﬁl[ﬂ  El g A
YV vip34al5 EMJ 99, 4%[ﬂj?’7 [ > HEPIRL vip3da KT ELEK o JEEE 1 B RLPR A
= Vip3Aals t) 7 [0 B BT A RV S E BRI 0 SR

G2 AR o

SEFEI= vip3Aa FLENE pQES2 i IRVAIIEIE - 5/ IPTG [1U55

RV | %g ) RENRF [Wﬁﬁbﬁﬂﬁl%ﬁi SR B vip3da P ri{%%ﬁj
PAHZ [T fr 2 IPTG ?’Rﬂb%%ﬂ ; Ej;f[ﬂ?%‘ﬁ 88 kDa o 1" fic [l AFLEN ] )y

7 3 ﬁ‘ﬁ“ (inclusion bodies) EF* [ IE’Tj

?’r?%ﬁ?lﬂi?ﬁﬂ‘ AL A 7IJFU

gyt e iFﬁ‘yqé’}F“ﬁJ[/ Vip3Aa i} 1HV #”J » SRS B 6 ( Plutella xylostella ) ~

EHUE ( Trichoplusia ni ) ~

5 TR (Spodoptera litura ) Eﬁ“iﬂ‘ ki (Spodoptera

exigua ) “PEEfY S #’ij[[ﬂ: R F S PREARO AR S -

(Fé;%%?ﬁ] DERTIBA  vip3da ~ FYEE

&

S ‘JJE%'I ( Bacillus thuringiensis) g+
SR KRR A 0 R @%ﬂé&’fﬁ P!
i PR R LR - %
B U - ﬁ#[ ﬁr El (insecticidal crystal
protein > ICP) > By - H 3k - m#[ﬁﬁsl

il

BFLE ~ FLEE

L=

FliZE o 25% " Y o TR S R BTN
(mid-log phase)E'lJF" [IKERI 2R et 1%]*
2L R S F1 ( Vegetative insecticidal
protein » VIP) = Vip = F155 &% Vipl ~ Vip2
Al Vip3 = i o Vipl Al Vip2 $f#ili@ [l
(Coleoptera) & fefi%| (Chrysomelidae )
FLERUIP 1Y = KA Diabrotica virgifera )19

* @V =H o E-mail: cctzeng @tactri.gov.tw
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SUERREEIE S 0] Vip3 B2 E LS
& E ﬁj % > YOIRE e ( Agrotis
ipsilon ) FE o= =il #. ( Spodoptera
frugiperda ) ~ F“ & (e i ( Spodoptera
exigua ) jﬁ”}‘fl—?‘ fﬁ‘g‘L(Helzothls virescens ) ~
= K HH#, (Helicoverpa zea) =
1996 % vip3da FLPE AR TITRIF F T3 B
O B 2007 & RHE) 25 7
vip3da E| (vip3Aal~25) [OELR [ 7 b
L
home/Neil Crickmore/Bt/vip.html) ° vip34a
JELSE 2 AR R TETFE‘ VERTIR E{TJI?,IU
@1‘%’5@% %FH ~HE ﬁ[?ﬁﬁ@ﬂj#&ﬂé [Ifhg
15) | =N &qgﬁlrgﬂ En%(;{g[ F[# [/’jIg{hH] )
vip34al F‘Mﬁﬁ} pBluescript ES«?E’ 0 fEY,
%«awr% (DHS) [l + 2 H SR [k
~ RS HOR F“:i Tt 5T SRR 2D,
»'4 ﬁﬁ*ﬁ“&ﬁé& F[[i(g) }H vip3Aa9 %‘ﬁ“fé?—f
pQE30 BV S TR (M15) -
A2l IPTG Fsﬁél » #l Vip3Aa9 Srf o Ef
| B (Plutella xylostella ) & 7| 5 [k 5
(Spodoptera litura) %! "HLi+pud; 3% (LCs
fifl 53 JIEE 36 ¥ 5 ng/em”) - {ESFERE et
fo ) BRI B (LG i 2,165
ng/cm?)' > =2 Vip3Aal Flif&%if%\'(g)ﬁ'
B P B SR
R BRI T 5 vip3dalo
5% pET22b b » 0l = NIRAH B
(BL21) » '] &7 EEIEJ’FPFFI’LJ—J ( promoter ) »
PR 0 (RBS) » BBl s 1FF03A
EVRE M) 45‘“5«73'/3“ Al R LCso fifi » 55 B]]
£5 221 % 45 ng/em® > H G FEF Vip3Aa9 fiy
ISR B HEAYRUP BB EL R SRV T
{fl k’ Eéééx%@ [ﬂ:k’ EE{E[LNJ FIEU?‘ HH(S) ;
vip3Aal4 ﬁéjﬁg pET29a #if » =il =
BL2I + AL Rp 1] % #5023 5 T i3
LCso ffi 53 {55 120 % 12 ng/em® @ o 7 ')
oA ?@?ﬁfﬂﬁ’f} J/Wﬁf » vip3Aal3 %‘ﬁ%
= pHT3101 BV - 20§l = 20 g b )y
BRI ST HIEAE vip3A4 ~ cry3A % cryld 3

(http://www.lifesci.sussex.ac.uk/

= ?SF]EI*J"  HFE A f[lfﬁ%%'ﬂiwﬁé‘ » Hf
ffjiquﬁ » PIORT ery34 ifé*J% =
(F (LCsp ffit% 0.56 pg/ml) - H &I
SYHIRL vip3A TR 93 1% cryld gy
) ,’ﬁ“) tvip3Aa7 fg5E= pHT305A Hif] -
SR 5 1P LI ] B
[RASAIFL I (LCso (£ 0.87 pg/ml) -
B R 10 5] 107 -
BRAL VIp3A i PLigdat m R0 AR
- 0 Vip3A (BR[| FIF&I%[ §ib 87 P VB R
T o ST AC % (susceptible ) P ELEL - U1
*jx;&dﬂbﬂ w@ g@ﬁ = [RE R fit
Vip3A » @355 B e »féﬁ RS T d]
EE R F@'“E‘ﬁﬂiw%ﬁ#* 1;’?‘7 g o YR
ST ZERS 1% (nonsusceptible ) fYELE
YPECYY = K 88 (Ostrinia nubilalis ) 150
B > NI Vip3A Pl i aalal > =0 EL
ﬁgﬁ%lﬂﬁlﬂwﬁjg [ﬂ:“giF F;g(lé) Bk l}l
(HD-1)[*[Yfi1% vip34 ; A3 PR (gene
knockout) %o SR &ﬁbﬁfi [(3:218)
FEFIF] > ST DS WIF SIFkREY 1/4 %
1/16 > A1l [5;15&1 ’ :Er}‘?l?J%xbjf%—[‘[%
( Trichoplusia ni) P[] 7~ oy . ﬂﬂ}{k?%
TRt #+  (brush border membrane vesicles,
BBMV ) il rj’ﬁggl&#ﬁ? (ligand blotting ) Z%
B R Vip3A = CrylA S E - 153 5
MOF AT B SIS 37 = Vip3A
CrylAb % ﬁﬁ@ﬁ LELEE BBMV o 55 ]
SUE PRI O A f'*fg'“o) bYEE
EFF[L > Vip ¥ N Jffu.q SRES e EE{ElLF ]\ﬂfE
Gl Ifh fIE® Vip iy NJFF 39 {faTk BL PR
qi Dy l*%&ﬂéxf TEFR > AR HW’}
'qf’?"ﬁ IE:I#QJJE\‘ qﬁﬁﬂﬁuf%ﬁﬁ i [ESC:MY
14 100 [f, (LC50 it s ng/cm?” 1 = 530
ng/em®) > EFF Chilo partellus (U5HES%] )
I SRYPE ™ 3 PUPHER Vip B FIfVE
G 7 ffl 'J#Q%a’fi’&ﬁrﬂ E R R Y]
i Vip % 1E'ﬁn“§$'@=fﬁ"f3‘t Wzﬂfﬂﬁ”f’ﬁ
RLAEISIY o g ) FJ“”J%’E AR AR PR
Y Vip o H N & b 127 [l Rl PPy JAKER
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PRSP S p VRT3 9l | & PRl B TR
g G s Y- T B P GRS N it
33 ffa Bl PR HS S P FYRVIE TS (signal
peptide ) » 35 [ 55 ko RS T BB AV RE B
e 2 B s B ) o S RS
BRI Sp VRS P AP R R RL A A T
(EEMAY - IR Bl R I po R PR
Vip3A kL DT IAR &F I 2! ?J N ifl%.}"{l
Bl NG (S

FLEF ICP @%&H#{Eﬂ'l g éﬁiﬁ?‘ﬁﬁﬁ} Ei
fel iy l"B‘P’J?«,&ar RIS NIRRT
FER T VIP FUSESL [R5 R R
A 1R A L »JD%EF.J%EEIQ {4
ERERINE AV TR
¥ erppcpud Polt Lk

M ETTA

BRI R

PIR RS 1 s [ AR R
&g ;}Ev’éﬁl%&ﬁy 111 PRPAR BV RR R ST 4 -
BHReZ Z M

I'EI 5] QIAGEN MINI PREPARE KIT
(Qiagen, Germany ) 3/~ ’?”FPE RS

[4=N
I o

BABEEHENE (Polymerase chain
reaction, PCR)

PCR " [ty A40}5 DNA (100 ng)
IX PCR buffer-MgSO, (1 mM)~3[+" (0.3
uM of each primer) ~ ANTP (0.2 mM)
KOD hot start DNA polmerase (2 units)
(Novagen, Germany) k3 E&= - » K k&
?Eﬁ‘}ﬁ (reaction volume) % 50 pl o fF'[' PCR
il ( MWG-Biotech Thermal Cycler
Primus, Germany ) » PCR & gV iEL@E\JJ‘? K|
f%{F 5% 94°C : 2 mins; F|:%~ 94°C 55 sec»
60°C : 30 sec~72C : 2 mins ™/ H 30
f’F‘[EE;LZ 72°C : 10 mins

vip3A E R 1)) &

FILIL R g S A P
L2 T BN OV - S O U B
S vip34 i i B i@zﬁfr??r NEIER
VipF: 5' gCACAAgAgCCTTACCAAgT 3'%
vipR: 5' TTAgCTTAgCCTCATAT 3'> 35K
AT T

ERIERE R KLY (vip3Aa ERFFILE
¥)

I BI1-30a [AED TFEISLEY - 2
vip3Aal (148811) Eff—/ujﬂﬁ%?fa[%'%ié@ g
BamHI % Sphl I vip3da Z RZFO o
VipF30: 5' gggATCCCgATgAACAAZAATAA
TACTAA3' ( FAI BamHI =1 ) % vipR33: 5'
ACATgCATgCATGTTACTTAATAgAgACA
TCgT 3' (FA" Sphl =i ) o

F| ] StrataClone PCR Cloning Kit

( Stratagene, USA ) - }-{?j" vip3da = =ELH
1‘%% pSC-A @FEE} » IHE]] pSC-A-vip3Aa BT
JF‘E‘; » F|I'} primer walking =V > (&5 = <
B (EREWHH AT o TR
7 NCBI ﬁ’rfﬁffﬁ(http://www.ncbi.nlm.nih.gov/
blast /Blast.cgi) &~ ﬁ'»ﬁ[”ﬁji’ﬁ‘[‘%fijéﬁ 0
BEEEE (pQE-vip3Aa EREZIEE

pQE82 * pSC-A-vip3Aa 53 |l BamHI
K Sphl £= 91515 3V 4.7 % 2.4 kb &7 »
7 HII'] DNA gel extraction Kit ( Qiagen,
Germany ) 3% 7 il » [y 7~ Py

Ao T T4 ligase ;=7 AV E B
& pQE-vip3Aa TV (If- )

#MpEEER ( Transformation)

FREEE] SO pl GFRREVES A (R
’Fiﬁ) VEREES ﬂJE'Jﬁ‘J'iEPMﬁE'W
10-20 sec > [ £ 1/3 ?E?‘}ﬁig‘{]ﬁﬁﬁjﬁ » H9 5
BTG AR 1/10 fu TR
DNA » = S[IEF 3 - 1-10 mins » BB P
3(&%__%@;5{\@[ 37°C I FA'I?J 100 pg/ml
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vipR33
vipF30 -—

— —
}—\ vip3Aa “

2.4 kb

vip3Aa amplified
from B11-30a by PCR

5749 % 57419 2007

PCR Product Insertion site
—lacZ'

lac promoter

—bla

loxP f1 ori

-—

}

lac promoter  Sphl

pUC ori ///\
V 4
vip3Aa
pSC-A-vip3Aa
loxP "\ 5.9 kb
fMori \\
A Y

\\./”‘"”H‘
bla

——
-
c
U]
o
=
(@]

bla

Hindll
Pstl
Sall
Smal
Kpnl
Sacl
Sph 1
BamHI

T5 promoter

|
y

pQE-vip3Aa

7.1 kb

vip3Aa (2.4kb)

T5 promoter

B(%‘H* » pQE-vip3Aa [V ’?”T?E}?F%_%:F o

Fig. 1. Construction of plasmid pQE-vip3Aa.
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Ampicillin EJ LB [ﬂ‘”ﬁﬂ*ﬁfﬁﬁﬁ s K 37 CFFE
%f‘F[#; I Gl FF':[

IPTG FEERERHER SDS BERERERE
&k (SDS-PAGE)

S T 5 sﬁgm 50
ml [V LB £ &k > ¥ 37°C ~ 180 rpm *
ﬁiﬁ%%%drfz ODeoo {1 /745 0.6-0.8 > "J 1
mM IPTG j‘f§_|”?:§;3’-fl@*§§§%a ST E ?‘ﬁi
IER4 E%I?E} » F[]¥'] B-PER Bacterial Protein
Extraction Reagent ( Pierce, USA ) 1%~ f’ 7?7
32 IR 1 s BT 53 8% 1] BCA Protein
Assay Kits ( Pierce, USA ) i/~ frp 1HVUE
Bl = F_dr;”sj

A EERE (Western blot)

S VTR 10%f1Y SDS K[ |k B
Vo BB SR TR SR T U O A
i?ﬁffzfll (2.5 mM Tris, 192 mM glycine, 20%
methanol, 0.05% SDS) > 30 mins & ’}[ﬁ’ﬁ?@
Mg e S| A B9 PVDE
(Immobilon-P Transfer Membrane) (Millipore,
USA) F» ™ F,%ﬁ 3 gREERA NS ﬁl{ﬁ FY
?%Iﬁ » PVDF SENF G > 19 Al

BRI - T O = P -
E" 3313?‘3*&& ( Trans-Blots Semi-Dry Transfer
Cell, Bio-Rad, USA ) v ¢ il ’@Fq 22V>
50 mins o FV 7~ 31511??7‘1:4 7y PVDF ﬂ,ﬁﬁﬁ o
I} 50 ml py TBS-milk #% &k (10 mM
Tris-HCI, pH 7.4, 150 mM NaCl, 1.5%
non-fat milk ) $5¥%#51% 30 mins > |1 °
mouse anti histidine tag ( AbD serotec,
UK) - $38 2 hrs - [JFIGHY TBS 3%
e (10 mM Tris-HCL, pH 7.4, 150 mM
NaCl) 5% PVDF I&',Eﬁi’?? ﬁE’{ 10 mins > F|B1#r
fY TBS WAk » & fit 3 %« = WHURIEVRS
Fi7~ i R = ﬁtalJ PVDF {Hyf J5 -
= 50 ml fY TBS-milk % &k » =7
alkaline phosphatase conjugated secondary
antibody ( Chemicon, USA) - ZJE ™ Fﬁ?@

FE 2 hrs o F|I']#009 TBS #8 Ak > &t 3
TRV B TR 10 mins ° }H PVDF 3;51??? st
¥~ FAST BCIP/NBT ( Sigma, USA) 3%/~ |
s ] R Y

E AR

I} 3 g RS [i’ﬁﬁl"ﬁﬂ REE AL
g Iﬁﬂ"&uljﬁi’lfﬂli e o SRR S
HEST Tl SRS P RENR R 1 BB RS
Ik > 53 HHJFAEJ’ PR R T g ’%ﬁ%ﬂl"pﬁ“ﬁ
’?‘/F'J ’L:’—Jiﬁiﬁ N
AR T - S T - =
VSR o BIREECE 10 E AR 3 E
o fﬁ['ji/‘\ 25C » 75%RH > L:D=12:12 7 3£

VALY > SHUAEIER U 48 ] [ i o el RS
SR BE - P13 24 B + B
ged fble T ETHJ— Rl 72 P
= Sk o

I 3 BRI ey bf‘l?:ﬁzdﬁ«fﬁ
Gl R e Bl
E@J%M%ﬁﬁ»ﬁw%%ﬂwkiﬁ
RIE LG RS 2R T S T
#[Fl’}{—]ﬁ[ J?E‘If“kj (ﬁllﬁ-’ 0.7 meﬁj
1.0 em) fu h 2 gaRLY BlfEl * 30 -l
S 30wl T FNEE I SR R i [ B
B IOERLE o AR [ 3 7 RN
w, ngrgﬁgjﬂz, WA EES B EAT  &
gg@%@l 10 %,ﬁéﬁl 3EIH 25°C ’
75%RH > L:D=12:12 I I #1 > 5L as
a 48 J]EETI* IR S B
5{&[ ) quf 72 J]Hj o W SR R
POEATRLELE i 120 ] VT Haged S e

m R

vip3A X )4 &

FIIRT vip3A R EITES [0 2B 54 4 gR
FAREF I HE © PCR ™ it LR
LI FRFEERD 2 4 Gk H T3 FREE ) vip34
FLERE P > vip34 FLPSV GPEFEL 66% -
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vip3Aa £ R 55l Lb

[H*ITEEFF B11-30a

NCBI VRl =1 VA% et

E[T%J/’E’TF%E\@%W?’ AY295778 (3A4al5) ~ AF500478 (3Aa12)

FJH'] vipF30 ® vipR33 9|~ » $#i€T vip34 #!  AF373030 (34al0) ~ AAY044227 (34a7) ~
rngL[ﬂ R = vip34 5% % pSC-ACH—= Do DQ497637 H:5[1%7» %) 13 il il fL B B
Ay RL P E R A ) R A N R (=D o R 99 4% o T AV
ERE [Fﬁj,[ﬂglﬁlﬂf[jaﬁﬁ (start codon) = 5% gl FA*J 789 [k EL L > cuf N’F[‘. 3 A
1HifE (stop codon) = <13 2,370 bp > = FLPRFRE A U RS (signal peptide ) >

1

ATG AAC AAG AAT AAT ACT AAA TTA AGC ACA AGA GCC TTA CCA AGT TTT ATT GAT TAT TiT

¥ N K N N

T K L 8§ T R A L P S§ F I D Y F

61 AAT GGC ATT TAT GGA TTT GCC ACT GGT ATC AAA GAC ATT ATG AAC ATG ATT TTT AAA ACG
Ny ¢ [ Y 6 F A 1T 6 [/ K 0O / M N M I F K T
481 CTT ATT AAC TCT ACA CTT ACT GAA ATT ACA GCT GCG TAT CAA @GG ATT AAA TAT GTG AAC
L I N S T L T E I T P A Y @ R I K Y V N
541 GAA AAA TTT GAG GAA TTA AC@ TTT GCT ACA GAA ACT AGT TCA AAA GTA AAA AAG GAT GGC
E K F E E L T F A T E T S§ S K V K K D G
841 CTG CAA GCA AAA GCT TTT CTT ACT TTA ACA ACA TGC CGA AAA TTA TTA GGG TTA GCA GAT
L @ A K A F L T L T T G R K L L G L A D
1021 AGT GAT GAA GAT GCA AAG ATG ATT GTG GAA GCT AAA CCA GGA CAT GCA TTG |GTT GGG TTT
s b E D A K M I V E A K P G H A L G F
1081 GAA ATT AGT AAT GAT TCA AT|E| ACA GTA TTA AAA GTA TAT GAG GCT AAG CTA AAA CAA AAT
EISNDS@FTVLKVYEAKLKQN
1141 TAT CAA GT GAT AAG GAA TGC TTA TCG GAA GTT ATT TAT GGT GAT ATG GAT AAA TTA TTG
Y @ VvV D K s L §$ E Vv I Y G D M D K L L
1321 AAT TTT TAT GAT TCT TCT ACA GGA GAA ATT GAC TTA AAT AGG AAA AAA GTA GAA TCA AGT
N F Y D S8 S T G E I D L N K K vV E § 8
1381 GAG TAT AGA ACG TTA AGT GCT AAT GAT GAT G(ﬂ GTG TAT ATG CCG TTA GGT GTC
E Y R T L 8§ A N D D G V Y M P L G V
1741 A CAA TTT ATT GGA GAT AAG TTA AAA CCG AAA AGT GAG TAT GTA ATC CAA TAT ACT
e F I ¢ b K L K P K T E Y V | Q@ Y T
1861 A AAT AAT AAT TTA GAA GAT TAT CAA ACT ATT E AAA CGT TTT ACT ACA GGA ACT
NNNLEDYOTIKRFTTGT
2101 GGA CGA GG@ ATT GTA AAA CAA AAC CTT CAA TTA GAT AGT TTT TCA ACT TAT AGA
G R 6 I L K @ N L @ L D S F S T Y R
2161 TT@ TCT GTG TCGC GGA GAT GCT AAT GTA AGG ATT AGA AAT TCT AGG GAA GTG TTA
v Y F 8§ v 8§ 6 D A N V R | N 8§ R E V L
2281 GAG AAA GAT AAC TTT TAT ATA GAG CTT TCT CAA GGG AAT AAT TTA TAT GGT GGT GCT ATT
E K DN F Y I E L 8§ Q@ G N N L Y G G P |
2341 GTA CAT TTT TAGC GAT GTC TCT ATT AAG TAA
V H F Y D V S8 | K =*

[ =~ vip3da = 34als (AY295778) VG| P BL R (I B - RIS I
Fal FUEL I R St W A
Fig. 2. Comparison of nucleotide and amino acid sequence of the vip34a and 34all

(AY295778). The italic and underline sequence indicates the signal peptide sequence.

The sequence differences are blocked.
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TR A= NCBI e rR] il ﬁé_tP'J % [J?JF}
B AAP51131  (34al5) AAM?22456
(34al2) ~ AAN60738 (34al0) ~ AAK95326
(34a7) ~ AAR36859 (34all) ~ ABD84410
(34a21)~ AAL69543 ~ AAL69544 ~ ABF54929
* ABV03359 3157 ¥ 7 [ ELRAE B

(=) il 99. 1% - fery Bl
[ ’EEEPF" vzp3Aa KRV L -

PQE-vip3Aa HEgHEE

f 3% pSC k1 vip3da LY
(pSC-A-vip3Aa) = pQES2 > 5] ||| BamHI
1 ST TS 90> 90 4.7 kb 1 2.4 Kb
EP Ty e Sl B
pQE-vip3Aa T@’?FE‘ o 75 WIFIH] BamHI~ Mlul ~
Pstl % Ncol Y& /= [f3 = PEI?J AN T
HH b f;['ﬁﬂn Il B s g R [ o
?E; o

IPTG 538 Vip3Aa EHE R
i‘ﬁ%ﬁﬂ pQE-vip3Aa TVHLV AR
B (pQE-vip3Aa/BL21)> % Fifk ODgop fifi
0.6-0.8 ft] > i“J’f‘f'J[l 1 mM iV IPTG > %5 5 /|
O MR P R U
»ﬁ’w@wunW&’@Wﬂ%ﬁ@Tﬁ
g1 FIIH e VETFRY (SDS-PAGE) »
yed (Commassive blue) » 55 7 5 1T P2
73 B R AIGE 'T_E,:I‘E\I%T—T? SAELFI]
BEAH P e 1T R !
ﬁﬂF[W%ﬁ‘@li P HERLI S jj’— TEp
TEUFE} (mouse anti histidine tag, AbD serotec,
UK) > &5 71 gtgﬁ (western blotting) 73
P70 i B G X557 88 kDa fi9
”Pfﬁ'“[’,%' Vip3Aa fuyee g THJ (&%‘1'— v
o f{e&bj f[iﬁﬂlﬁfr”ﬁ Fo
ifﬁ[iﬁrﬁw PR (W= = 3) e i
TR e IRIR “cll"“““ (=2

,*ng

TR
CO

<+ 88kDa

q%.ﬂ} Tl—fjﬁLg’!‘NﬁVIp?)Aa kAR A BL21 frf TETRUASE o 87— 5 ERVfye S 1855

— Erfﬁ%’gj

LA NS VT 5T R R I S T ST

= EL A S 1 VP BT S F&ﬁﬁfjﬂfﬁ'z}ﬁﬁ?fl ) ﬁJ\HFJEI fﬁ?@*%”v‘ 88 kDa iU Vip3Aa

rp VTP
Fig. 3.

Western blot analysis of Vip3Aa proteins expressed in E. coli BL21.

Lane 1,

prestained marker; 2, soluble fraction; 3, insoluble fraction; 4. total protein extracted;
5, no IPTG induction. The arrowhead indicates the expressed Vip3Aa protein.



306 Fﬁ?ﬂﬁk’%’?’ﬁﬁﬂj 5T 49 % 5V 4130 2007

#— ~ Vip3A S/ B i R JJ@‘::MF‘S«%D% A SRS A L A i%”iip 53
Table 1. Bioactivity of the Vip3A against larvae" of 4 lepidopteran insects (Plutella xylostella,
Trichoplusia ni, Spodoptera exigua, and S. litura)

Insect mortality (%)

Concentration of

. 120 hours after treatment
total protein (ppm)

72 hours after treatment

P. xylostella T ni S. exigua S. litura
3,000 nd” nd 0 0
1,500 60 nd 0 0
600 0 3.3 0 0
60 0 0 0 0
Control 0 0 0 0

" Third instar larvae were tested. There were 10 larvae/replicate and 3 replicates/trial.

2) nd, not detected.

S E MR

F PR (F ) o BT
7 HRE 55 1,500 ppm [ - tﬂf 3 gkl
TSR 0 T 60%[VFk > P9 T

F R ES 600 ppm Eﬁ ’ 3;})5{‘ 3 gk L
fijfglig'ﬂéj 3.3% EILjﬁdﬁfﬁ“—‘ s GP[EEW’%@ 'Ji
3,000 ppm EST S 3 B UR G Ry k’ﬂ £
5 S T pUBgEsp

¥ G

A AR A ST TR A
%.fﬁt—'é%ﬁﬂ%r‘gmjgbflﬁj s SRR 4 %‘F;'
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ABSTRACT

Shi, C. Y., Kou, S., Kao, S. S., and Tzeng, C. C." 2007. Cloning and expression of the
vegetative insecticidal crystal protein gene, vip3A4a, from Bacillus thuringiensis
Taiwan isolate B11-30a. Plant Prot. Bull. 49: 299-309. (Biopesticide Division, Taiwan
Agricultural Chemicals and Toxic Substances Research Institute, Wufeng, Taichung 413,
Taiwan (ROC))

Using vip3A-specific primers to detect vip34 gene from 111 isolates of the Bacillus
thuringiensis obtained in Taiwan by PCR, 73 isolates were positive for the vip34
product. A full-length gene encoding vegetative insecticidal protein (Vip) was amplified
from B11-30a isolate and cloned into pSC-A vector. Nucleotide sequence analysis
revealed that 99.4% of the vip gene was identical to the published vip34al5 gene. There
were seven amino acid residues in the Vip protein sequence which was different from
the Vip3Aal5 protein. Results showed that vip34 gene has the local distinctive
characterization and eliminated the possibility that it was imported from abroad. The
vip3Aa gene we identified was subcloned into pQE82 expression vector for protein
expression in Escherichia coli. Western blot analysis showed that Vip3Aa protein was
expressed as expected with a size of 88 kDa. The bioassay data showed that the
expressed Vip3Aa protein did not have significant activity against the larvae of Plutella
xylostella, Trichoplusia ni, Spodoptera exigua, and S. litura, probably because of the
protein misfolding in the inclusion body.

(Key words: Bacillus thuringiensis, vip3Aa, vegetative insecticidal protein (VIP),
cloning, expression)
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