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WE: EEXEAHELF MY (Bacillus thuringiensis,  #% Bt)Btc001 B 4k cry %
BAeyLa b ME T Be00l HARM 4 DNA Hind Il A B 65 LA, 4 A R A8
AR B - TR MBI R B % &M (PCR-RFLP) 5 i ik h 44 orylCh 2K %
Bt 13.5kb X H B, 8Bn 447 44 8] 1% K B 8 4 2 B %, BamHI #= EcoRI B& ¥ %
AT 6.5kb &4 KARNE LE, ik & 6.5kb A RELE MAF,FFER
R B T 5] # 38 B (GenBank ) %72 (AY007686), 7 &1 Bt % X 4% 9 L B B R
FLEEREWLH crylCh2 KB, RBEFFIRHFT—SA TV HLREARG ]
# S5BICB #= S3BICB, ¥ 3 = 3 A R A 4k pET-21b ¥, 5 S E A KA H
BL21(DE3) P KA &M AL . Kk > 5§ E 3K (Plutella xylostella) % I 32 %
EM,LCspik 2] 7.97pg/ml,

X§i7: PCR-RFLP, crylCh X B, HE=LFRHE, 1EH

AEEFRTER—FI AR ZMELRAEAE. AERFRANFRR, g8~
AT AR BS54 (parasporal crystal) , ST 2R R B R B SR MBEA YW EA SR
PERY AR B & P, X R B K E B (Insecticidal Crystal Proteins, ICPs) X% 6 - A& %
(delta-endotoxin) , Xt A TCH , N5, HT Bt FEFE HA YRR AR TR ZK
M, 1988 4F Honee 2 37 [ T X EH 3277 R ( Spodoptera exigua Hiibner) & 1 B H /Y Bt &
HERH crylCal 2H?,1993 4F Kalman 254588 FHE T 0 EHSEB R FIM SO 8 ( Trichoplusia
ni ) B IEEK cry]Cb1[3]o MBERRIEXREAR cylC EEHTERE, IR FEH, CylC
HHEEH 8, M (Domain I1) Y5 X FH SR A IR M FEF 4, 3813 5 CrylA B H ) Domain III
HHEADNBEERL CylC MFEEERR 2.4 445, N Bt IREFEHNFHR RE
A, 5 CrylC i) Domain I #1784, BB A EE , #— SR FEEREYARE
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B TRE, 2— KL ATHBHA E RIFTRE .

ABR R T RESE A crylCo BB, IFHIR T HA R, HR AR 842 B
FEE UMNEREARREE, MEEREG AR R TRENRRME T
A PR SRR, [l et Sy st — A B S B SRR B ) RS B R4 TARAT HOBE R

1 MBRE5AEZE
1.1 B¥SRE  AHKERAERIELE 1.

&1 SHAEsRS R
Table 1 Test strains and plasmids

[l Y e Frik p3
Strains/plasmids Characterization Source
E. coli IM107 EW ( MarA ) thi' 1 gyrA96 relAl supE44 L {RFF Preserved in this group
E. coli BI21(DE3) F ompT hsdSg(rgmg ) gal dem( DE3) A 4H R 7F Preserved in this group
Btc001 &8 aylCh EH #34t Bt #.0> Hubei Bt center
pBluescript SK ( + ) Amp?(3.0kb) ARLALRTE Preserved in this group
pUCP19 E. coli-Pf Shuttle Vector (4.5kb), Amp" A HRE Preserved in this group
pETB-08CA &7 Bte008 2K aylCa ZEF(9.0kb) AF5T From this study
pYCH58 A4 Bic001 2K eyl Chb EHE K B (18kb) A9 From this study
pYCHS8P1 &8 B0l F2K oyl Ch ZBEMEFF AHFSE From this study
pYCHS8P5 A4 B0l F 4K oylCh ERTREH B ABF5 From this study
pYCHS8PW A4 Bich0l F 2K aylCh EEMEFH P4 From this study
pYCH5855 EH B0l FLK aylCh EETREH R ZBF5 From this study
pYCH5855-8 475 Bic001 8 oyl Ch R W& B ZHFFT From this study
PYCH5855-26 &7 Bie001 F aryICh BB WS B A5 From this study
pET-21b KB AR RERE(5.4kb) HEHAETRIBITIE LB Present by Dr. Guo Shuyuan
pETB-1CB & aylCh2 HEAKFF(9.0kb) ' AHFIE From this study

1.2 EERMEFE Bk B0l MEFERKES LICHR 6,7,

1.3 Bt EE B SDS-PAGE AM#i 5 WL 3CHEK 8.

1.4 EEEE LIEE pUCP19, ¥E5E crylCb R FF J0H) A A PR i 4% P Y1 8 HindI, ¥4
BT Bc001 BiBkFR: DNA 3O, PCR Mg 8l — PV FLRE , B U] 247 1 PCR =Yg U
IVETERE T —FF orylCh 2N, KA BB 13.5kb, A SR ¥4 7 pYCHS8, £+
EcoRI. HindII BamHI. Pst1 B§ ¥ 2347 pYCHSS, H5E T & H crylCh &K FEE K 13.5kb K
KB, BEEE, BamHI B pYCHSS 7= 4.0kb. 14kb B4~ B, %% 4.0kb /
Btif A pBluescript SK( + ) B BamHI 0] 5, E 41 iR A7 4% 7 pYCHS8P1, 14kb H %R
pYCHS8P5, EcoRIF§t]] pYCHS8PS F=4: 5.8.8.0kb B Bt, ¥ 5. 8kb A Btifi A pBlue-
script SK( + ) EcoRI fif i, E4H kA4 i pYCHS855,8.0kb B %153 pYCHS8PW, PR
PN YIES Pse] 11k pYCHS855 742 2.6.2.1.4.1kb I =R B, X =AM B EEH R
crylCh 3, 2. 6kb 7 Bt 3 A pBluescript SK(+) Pl pi 5, BRI EHRK @A
pYCH585526,3%7 2.1 Fil 4.1kb K BX A E 4 ki w45 4 pYCH58558.

1.5 B19igit  ARE oyich2 HEMBHEMFS, BT HELEK oyl b2 ERK—X5]
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), F7E 595 | 0 BamHI Y155, 3’ SR 31 90t Sall Y15, FFII0TF -
BamHI
S5B1CB:5’-CGCGGATCCGATGGAGAATAATATTCAA-3/

Sall
S3B1CB:5'-ACGCGTCGACGGTTCCTCCATAAGGAGTAATTCC-3’

1.6 cryICh2 BEFRIE UL pYCHS8 HA4R , A SSB1CB/S3B1CB § #4158 5| crylCh2 &K
A ,BA pET-21b B ik BamHI M Sall {7 &, B M pETB-1CB Fik# ik, # 1k pETB-
1CB F3% /&5 BL21(DE3) 9, 32°C, 120r/min, 0. 7mmol/L F R EHN - B~ D - LI eH
(IPTG) 5% 6ho

1.7 FHREEUE AH0WHE T X EHER R LR T R K &.0 BN
AR RYEME . WHR 2 ~ 3 /N, KRB H M 5 FE KRG BT, s
W— A H B M P ER/IMEE B EOR , ZERR RS ORI AR & R B 10min, BET, A
AR, B 2 ~3 48 20 3L, BMEEER 3K, 25CAMEREPRE, ER
96h J5 PAZE S TE REL,

2 BREHGH

2.1 cylCh BEEMEERSTREE %5F B0l BHRFH oy R, KBEH aylda.
eryl Cb\eryl Fb  cry2Ac cryllb 2 FFHE, F pUCP19 ZBARMWE T Bic001 B HRFik. DNA
{1 HindII 3CHE i@t PCR Jrikffise Bl— AR, B 1 RS BEREEA L BN
B, ZA BT RES A 1.4,

HindIIl BamH1 Psil Pstl EcoRI HindIl

crylCh

1 13.5kb /B RV AT
Fig.1 Physical map of 13.5kb fragmemt

2.2 crylCh BEMFETSH  pYCHS8558.pYCHS85526 F1 pYCH58P1 3 ABY carylCh 2A
ABRIEASSEAR T FINE , % FF 2 7F GenBank &1, %185 (Accession num-
ber) 3 AY007686, L FFI4HT, 1% erylChb R HBAIE A K B 1176 MEERAR, 2
FE 133kDa, FH MAH pH4.32, HH BB REGRBRERNERMTEZEZRASERTEN
erylCh2 ,

2.3 crylCh2 BEMRIE DL pYCHS8 Ak, i SSBICB/S3BICB 4 #4188 crylCh2 £
KHERA, A pET-21b K BamHI 1 Sall £ 51, B . pETB-1CB KB R K, RiAB K
pETB-1CB /Y cryICh ZEHZFFIME ,ER S crylCh2 582AER. B 2 A erylCh2 2H
FIkFYIH) SDS-PAGE HLIKES , 8T R crylCh2 BEF X =Y, BHHEREAETRE
BMRARE LSRR, IEAERE T EEERER, MAE LR,

2.4 crylC BEEMREFWEMNE £ CylCh2 EH, SDS-PAGE Bk HEEAS
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135 KDa —>»

B2 crylCh2 BEEFREF=HHH
Fig.2 Expression product analysis of crylCb2 gene
H:M. B H}FRIFIT Protein marker (212,116,97,66,40kDa) ; 1. 8P BEFE IS T IE
precipitate; 2. #8 P B J5 A M supematant; 3. 3% {5 BL21(pET-21b),

2 CrylCh ERMFRAFEM
Table 2 The activity of CrylCb toxin against insect larvae

R WHE (pg/ml)  BIEFET-HR(%) LCso(pg/ml) BiEM(95%)
Sample Concentration ~ Corrected mortality ~ 50% Lethal concentration Confidence
Plutella xylostella — — 7.97 2.28 ~575.69
Helicoverpa armigera 100 8.30 — —
Spodoptera exigua 100 10.67 — —
Ostrinia furnacalis 100 1.50 — —
Leguminivora glycinivorella 200 18.20 — —

B0 e Xt TR L B AR 0T o Cry 1 Ch2X /NEIR B R T 38 E A9 A T, LCso N 7. 97
pg/ml (F2). WXL R EHRBRIRFKER]O RATEERM, X T ERETHE .
3 g

FH pET-21b BAKME T cryl Cb2 FEP KRB BUA , 7E R IHHT B BL21(DE3) H13R15 =3
ik, 7E 32°C, 120r/min, 0. Tmmol/L IPTG R T, A MR AF=WIE M E L ERP, T
RN Cy AW ARKMZ M, XF Tt E O/ F T4

M Bt Bk Btc001 H1 43 BIAY CrylCh2 FEH 5 CrylCbl B 100% 9 R W, CrylCb1 X
THIE AR AR BB LA AR TG, LCso 2 34 34000 F0 8000ng/ml'™ o R JLiZ% e K % /)N
FRAWEEN B, EE R E T HX/ DR R BE, 1 eylCh2 R EX
P BRI, FTRE R B TAMI R REW CylCh2 EAR—MAEH,
T OB ST AR T P A, (B SRR /N i R U

H# CrylCa 5 CrylCb SERTETEXH) 5 MRSF X, RBE 5 R XA E LHFREZER,
CrylCa7 7£ 605 ~ 614 EIEFRZ [A] , CrylCb 7E 592 ~ 601 H R 0], XM EFEREFX 5
LR LA 4 DNEERARENZER, WA X ALTF Domain I XIHH, CrylC & Do-
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main I JR5E T X FSEBIRE R E S, HILRABI X FR T XA B B A R XS5 5
e R, A T ERAEEE
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Cloning and expression of cry/C gene from Bt strain
active to Lepidoptera pests

Song Fuping! Zhang Jie' Han Lanlan' Gao Jiguo> Huang Dafang’®
(1. State Key Laboratory for Biology of Plant Diseases and Insect Pests, Institute of Plant Protection, CAAS,
Beijing 100094, China; 2.Department of Life Sciences, Northeast Agricultural University, Harbin
150030, China; 3. Institute of Biotechnology Research, CAAS, Beijing 100081, China)

Abstract: Based on the identification of cry genotypes in strain Btc0O1 of Bacillus thuringiensis
(Bt), the library for plasmid DNA fragment of this strain restricted with restriction enzyme HindIIl
was constructed. A 13.5kb fragment containing full length of cryICb gene was screened by applying
CAPS, and its physical map was determined with different restriction enzymes. After further restrict-
ed with BamHI and EcoRI, a 6.5kb fragment containing full length of crylCh gene was subcloned
and sequenced. This DNA sequence was registered in GenBank with accession number AY007686
and the crylCh gene was designated as ¢rylCh2 by Bt cry gene nomenclature committee. A pair of
primers S5B1CB/S3B1CB was designed to amplify full length of ¢rylCb2 gene, and it was inserted
into vector pET-21b and highly expressed in E. coli strain BI21(DE3). The expressed products
were highly toxic to Plutella xylostella larvae, the LCsy was 7.97ug/ml.
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