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THE SYNERGISM OF VEGETATIVE INSECTICIDAL PROTEIN VIP AND CRY
PROTEIN FROM BACILLUS THURINGIENSIS
CAI Qi-Liang LIV Zi-Duo SUN Ming YU Zi-Niu

{ Key Laboraiory of Agricultuzral Microbiology . Ministry of Education & Agriculture |
Collepe of Life and Science Technology . Hunzhong Agricudtural University, Wuhan 430070)

Abstract: In this puper, vegatative {5p83) and orysial (oylAclC and ayiCa) insecticidal protein genes o Sa-
callus thuringiensis were simultaneousty electrospored into the plasmid-free strain BMBI71. By the mears of the specific
PCR detection, the recombinant strains BME2830-171 contained ary/Actd) and wp83, and BMB2882-171 had aviCa
and #p83, were obtained respectively, Under the control of recombinant strains with ane gene, hicessay of the synegism
between vegetative VipR3 and crystal CrylAclO { or CrylCa ) insecticidal proteires to three irnporiant fepidbpteran pests
wese dome, The results, by anzlysis of stajstic bio-soft, showed that the synergia relation of vegetative Vip83 and crystal
Cryl AclO insecticidal protein taxic 1o Heliothis armigera wascounteracted, while Plutelia sylasella and Spordotern exigua
unobsesvable. There was no syrergistic action berween Vip83 and CrylCa insecticidal profeins with Spodotera exigua as
testen insect. But their cooperation to Heliothis armigers was mims, and the counterpant to Plutella xylostella plus,
whuse ootoxicity factor is 32.6. The experiment of bi-gone genetic stability also suggested that the synergia dlfection had
cexiain molecular genetic stability in the same cell. This performance can be conmbuted to construct high-effect and
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R Horb i & B K 350 2 U [ (Vegetative insecticidal protein, Vip)j&—F A
FAESE 5 M A 1 (Crystal insectidal protein, Cry)BISMERY . XFR BTG HREM
BETHZEFRTEETS REET, I e HE R EA A RREERRRAR
hEE S, R EENA A RRAEAH R REE, UREREEARNER LA T
HMEHAEESE L, B2 B TFdERMEAERPAREORALSEED,
T HAEH MM ERMRME PR TERMAREASARRANREEAMBLL
[, LA B R Rt e S B b e e e M R |, MR R RRRGE

BAREAAMRARA R SEEOZ AN ARRRKERADBRER, FMAAR
SEAZEARMEHDERER, WETHSFEREFE I TEE. B FR—-4RAE
EPAREASAMRAEOZEMBRELE, BRASELRE. BHAEENTHE
F—EEAERAABEASARIARSEEAZEMMERERE, AEBHESHALR
ZEMERVARRESENTIEE, NTERIRITFHENEER.

L R—EskPARIR B BN EERARRENER, NRHMER MR PR
BHEARRNESRPRAMEOER SR SARERRE, DEERARNETEBEN P
i, REEYSEITRESHSER, METERPRAAEN vip83 SAARKEH
CrylAclO Hl CrylCa Z [a) % 3 FpE ERHA A ¥ —— BB R (Heliothis armigera) . /MR
( Plutela xylostella) FIFHEBUR (Spodotera exigua) WFEH MR AR, HXHBEBREH
W TRE

1 BES5AE
1.1 EkS R
A LR R ABEBR AR IL#E 1o
®1 WMHEREN
R R ¥O#® ¥ B
Plasmids
pDG1726 3.9%b Plasmid containing Sp gene Geurout-fleury (1995)
pBMB1205 6.4kb Plasmid containing ori44 origin Wu Lan (2000)
. . . D. Llereclus,

pHT315 6.6kh Shutile vector between E.coli and B.1.; Ap", Em Pasteur Institute

Plasmid with cryl AclQ gene and oril(30 origin; Sun Ming ( unpub-
pBMBBK-304 10.4kb Ap', B lished)

Plasmid with crylCa gene and 0ril030 origin; S Ming ( unpub-
pBMB827-IRS 11.6kb ApF, Ex lished)
pBMBSGOL 7 0kb g?:_nd)\p‘thdl gene vip83 inserted into pUCIS by Cai Qi (2002)

E.coli-Bt shuitle vector with orid4 inserted into X
pBMB2326 6.6kb pDGIT26 by EcoRl; Ap', Sp° This study

Plasmid which gene vip83 inserted into pBMB2326 by .
pBMB2323 11kb Sphl and BamHl sites; Ap', Sp° This study
Strains ( Bacillus thuringiensis}
BMB171 subsp. kurstaki, YBT1463-derived, cry- mutated strain Li Lin (1999}
BMB2330-171 BMB171 strain with plasmids pBMB2326 and pBMBBK-3{4 This study
BMB2382-171 BMBI171 strait with plasmids pBMB2326 and pBMBS27-IRS This study
EMB2831-171 BMB171 strain with gene vip83 and pHT313 This study
BMB2830-171 BMB171 strain with gene vip83 and cryl Acl0 This study

BME2882-171 BMBI171 strain with gene vip33 and crylCa This study
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1.2 EFE

BRI FE R [ BRI, E.coli BABRTE 3TCLE 5, Bt IBkTE 28CIEFE. HILEE
KWHEHR: AXEEER, 10u/nl; L4BER, 2S5p/ml; HWEE, 50ug/ml.
1.3 PCR4HT

VIg&ES RoOCE (5], 2N wps3 87 R 30 83, FFHERE 94T, 1min;
B KB S0C; TAFRE 72°C, 2min; RAERE Imin, FFAAISIYLE 2,

F: AXRARERSIH

35 3197 kb
upstream: 5' -TGTTACAAAAAACAGCTGAA-3'
downstrem: 5' -GATGGATCCCGATCTVACTT-3
upstream: 5 -TCACTICCCATCGACATCTACC-3 ;
ARt downstream: 5° -ATCACTGAGTCGCTECGCATGTITGACTITCTC 3" e
upstream; §° -CCTTATAGGAGGTGGTAACS' ;
downstream: 5° -GGTGTTCCAGATCTTTGAAC3'
1.4 WEARKRBTIERY

SR EL (6] MBI YERRIE SRS LB 353k, B eh W, B 2hHE—
K, HEE AR, BEXRRBRLASH, % EHAE BMB2830-171 # BMB2882-171 43 5/
FHEEPINN TR (AHEEAEMNER). ek (UBZEIHREE) PRALHE
PR, GTHRAF 100 T, MERFEREN. XEH 20, REYHE, £EHAHT
Mt FREBSEERASBERT, DR TREERESEIUBIE, FRDEL
MEREN R FR T thek.
1.5 H¥NE

SER (3. 7], B R, DEGMIHERR 3 LT ADRE, 4R
Bk 10 kG, BORMI T, HER 3K, FBRIERBEYE TR Ongn
AT, FHHTERE AR,
1.6 HEEAESESIA

&8l [R] #47. FHH Mansour S LB HE LK,

HFERR=100x (ERFETR-FYWRTER) MAPEETE

Hp, LA EAFREARSEHIURINKERTE, BRI NE
AREOMERATRZA, BEA T ERESAREANENREFBTELER
SYPRRINEERATE, XERBEXT 20 ANRIER, NTF - 20 HERIER,
NPT -20Z02ZAAMEAXEFRHE, FXABLABRBEENERE AR FBE
HE R LC T HER.

2 #R5SHW

2.1 BERAYNEHH Bt TEE BMB2330-171. BMB2382-171 1 BMB2831-171 i ge
HER AR R EFNARES SAMREESHDRER. AXHBT RS
HCEFRTEE K pHT RFRIEP 0nl030 EHlFIHIFHOE S F oried™ R F &
PRI NE Rt N B E 5 T oride 8 BISIK pBMB2326(LE 1,2), FI
BamHI 1 Sph] SRSV, A FHANRO A wps3 W EH{E ;BMB2326, FEEA
FER: pBMB2328( LB 1,3), BRI A pBMB2328 &5 3% h i (R 7R |5 5 Dl Rk pHT315.,

Y 24U0bga

aylta 333bps
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pBMB1205 pDG1726 )
AYEL! kb

£ | Bookr

¥ 1 2 3 465

oo &3
=L T - T

2 JER pBMB2326 N§ LI %
M ADNA/HindHI(top to bottom,23.
1,9.4,6.6,4.4,2.2
2.0, ad 0. 56kb, respectively ), 1
pDGIT26/ EcoRE,2  pBMB2326/Kpal
+ Hindlll,3  pBMB2326/ Hindlll, 4
pBMB2326/ EcoRI, 5 pBMBI20S/
EcoRI.

b N D A

B3 4R pBMB2328 B A il 4 PCR ¥ ME%
M ADNA/Hindil { op to bottom,23.1,9.4,6.6, M ADNA/Hindlll(top o bottom, 23.1,9.4, 6.6,
) 4.4,2.2, 2.0, ad 0.56kb, respectively ), 1
4.4,2.2,2.0, and 0.56kb, respectively}, 1  pB- 1171/ sipSIPCR, 2 711oph3
MB2326/Spht,2  pBMB2IZ8/Sphl,3  pBMBEZ328/ + aylAclOPCR,3  BMB331-171/ crylAcIOPCR, 4
Sphl + BamHi,4 Sphl+ BamHI. 100bp ladder.

& crylAcl0 3[R iR pBMBBK-304 F1 crylCa B8 R pBMB827-IRS 5 # 4k UKL pB-
MB2326 o B EE 4L T FOR 27458k BMB171, /53K E AR ETURN Bt THE BMB2831-
171. BMB2330-171 #i BMB2382-171 (. 4, 5),
2.2 SERMFREFANEARSAEANEARANNAE

Y E4UFOR pBMB2328 S R MR EEI %A aylAclo FR pBMBBK-304 HI & R
H B AR aylCa FR pBMBS27-IRS AR #54L 32 4K BMBI71, 45115 8IEE
41 B BMB2830-171 F BMB2882-171. ¢ RSI¥W PCR MR KRN T, EHANW
BMB2882-171 1 BMB2830-171 4+ SR8t & 4 vip83/erylCa (L 5) 0 vip83/crylAclO B
H (WE4).
2.3 S£WiEtENE

EEXR K] BMBI7T fER EAA M BHER T, 4514 L& K BMB2830-171.
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BMB2330-171, BMB2882-171. BMB2382-171 #l
BMB2831-171 3% 48h ZBES, HABBRE—&
B8, DSSERS. ME AN ER LR &
HTEYEENE, RESHEHENEBIEK
B LCofH, 45118 Mansour % (1966) AR
HESDRHEEH Vips3 M CrylAcl0, Vip83
CrylCa Z AL RIME (&3, 4), HHREH
THABER Vips3 il CrylAcl0 Z A X ML RFLE

HRAER, MRSRARAUNERODREITS » owmo o b fe o ea,

B: TAREE Vi M GyiCa ZFX M 56,4023 20, w0 . i,

HEGEA, HHERRCRDAEARTR, w0 « olakr, 3 MBS
ER/NERMA MR, HAERYON 2.6, TOFE 4 (O lodder

23 XXM RAREA vipEB SRARKEA CrylActo HMBERANHEXR

LCofH LCo PR HE
153471 ERTEM BHFR HERK (Wel)  FLE (%) HERY

BME2E30-171 Yp=3.00+1.9%; 0.9  10.10 0.0

Pluselo BME2R31-171 Y, =315+ 1.23X, 097 3152 16.2 17.1
? BME2330-171 Y, =2.8442.18% 0.9 9.7 2%.5
BME2830-171 Y =2.00+ 1.98X;; 0.97 32.76 50.0

Spodoters BME2831-171 Y, =2.92+ 1.2, 0.98  50.23 2.5 16.3
e BMB2330-171 Y, =1.86+1.75% 09  61.95 15.5
N BMB2830-171 Yo=3.51+1.8X; 096  28.12 50.0

Holiothis BME2E31-171 Y, =3.01 + 1.24%, 0.95  40.12 2.6 »a4
e BMB2330-171 Y, =3.42+1.06% 0.9 0.5 35.8

H: 1 FAR Vi3, 2 & CylAcl0, 12 FR Vips3 #l Cryl AclO.
X4 BREPRHUED VipB SERBEER CylCa REHERHEXE

LCxfH [T T3
B R ERTHEM BHEFER HERN (L) B (%) RERM
BMB2882-171 Yo-2.96+2.18x; 095  $.60 50.0
Phusda BMB2831-171 Y, =3.15+ 1.23%, 097 3152 14.2 2.6
? BME2382-171 Y, =3.12+ 1.83% 097  10.65 B.s
BMB2882-171 Y =3.09+1.28%, 097 1047 50.0
Spodoters BMB2831-171 Y, =2.92+1.2%, 0.98  50.23 1.4 14.7
e BMB2382-171 Y; =3.18+1.89%; 0.97 9.14 32.2
o BMB2882-171 Yy =3.36 + 1.09%e 0.97 B2 50.0
— BMB2831-171 Y, =3.01 + 1.24%, 0.95  40.12 31.1 ~25.6
e BMB23IR2-171 L,=3.04+1.33%2 © 092 297 3.1

H: 1 FR Viptd, 2 R GylCa, 12 ER Vip&3 H CrylCa.

2.4 TNEAERAHNEREREERN

V¥ 1 B H 2 f4 OUBE R T 41 B BMB2830-171 #1 BMB2882-171 FEFA B EARR
5ARGREAERELHEREGT, REGEKHABERE, UETERHFLE
PR, AXRATE1LAHER, BMTER 400G, BEEAEPHIURBERE, &
BRI 0h )5, T41E BMB2830-171 1 BMB2882-171 AU TR 7 R 01197 65%
k6 (LE6), XUHRMHEARE T NERDEERATREERE HEST, MHER
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100 ¢ kafE R, TES AN,
f'% 80 b %& 3 Wit

gm- AN T RE &R E AR EE

= BEALHR, FRTEAPALEAS

29 AR d SR E G KRR, MK

" 2 - —— m BouERRmE, HRMARED Vipss

o 5RMBEES CylCa ZAEREHE

IMVER, 5 CylAcl0 ZEIMRIER

M6 NEEELW BMBBIO-171 5 AR, XRATAARARAEAS

BMB2882-171 RSB0 2 RN HEMFBEANDEEERR. R

-o- BME2830 - 171, - BMB2BE2 -171

MEH Vip83 5 CrylCa Z [E % /N 3R

RARNARRR I HERENEARMBFAXE, BRATARRHNEFNALE
A5 RREELZ BB EERERR . JFRET RTXARKRTREIENZH
5, BHRARHENEMEAKRAR , L, AREFRPRALEAZRSRARKE

HEETHEEN, NREREREMY, UAIRE THRENRRES.

T EEYAAEAEATERFRZ TS, FRANEHERTHY, #
HTERAPARBHSARARBEREAZMKEHEENERBFRXER, ATRETIHU
BRI ARRBET, FHAREHNE, TAKILFERARN? Bk, RAGREE
FRAREASARAANGUREAZEAMENEEXR, LAREFRHAREAER
Rk, FERBTREMNEENNRE, RS LRROETSEE, B

HHEYEERLEFHREL

it ARSTREXFEEAFETEPHRRARLGRE, HATAM,

$ & X W
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