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Abstract Bacillus thuringiensis Bt strain C002 contains crylAa cry2Ab crylCa insecticidal crystal
genes and an unkown gene cryX among which crylCa is located in a6 9 kb EcoR I fragment of the chromo-
somal DNA. The total DNA and the plasmids DNA libraries of C002 were constructed in Bt-E. coli shuttle
plasmid pHT315 by inserting 6 = 9 kb chromosomal and plasmid DNA fragments prepared respectively with
EcoR I complete and Sau3A | partial digestion. On the basis of every 50 transformants pooled together from 5
—10 tubes the pools containing about 2 000 transformants from the plasmids DNA library and 400 transfor-
mants from the total DNA library were rapidly screened by PCR-RFLP. Clones containing crylAa cryX
crylCa and cry2Ab were isolated and named as pHT-1Aa pHT-X pHT-1Ca and pHT-2Ab respectively. Re-
striction analysis indicated that pHT-1Aa pHT-1Ca and pHT-2Ab had the typical physical map of the homolo-
gous cry genes. Furthermore each plasmid was transferred into Bt acrystalliferous strain CryB by eletropora-
tion. SDS-PAGE result showed that transformant of pHT-1Ca expressed 130 ku protein and bioassay result
proved its high toxicity against Spodotera exigua 1st instar larvae with 100% corrected motality.
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Table 1 Strains and plasmids
Strains and plasmids Gene type Origin
Strains
Bacillus thuringiensis
€002 Wild type This lab
Cry B~ Acrystalliferous strain This lab
Cry B7315 Bt Cry B~ with pHT315 This research
Cry B™2Ab Bt Cry B~ with pHT-2Ab This research
Cry B 1Aa Bt Cry B~ with pHT-1Aa This research
Cry B"1Ca Bt Cry B~ with pHT-1Ca This research
Cry B™X Bt Cry B~ with pHT-X This research

Escherichia coli

JM110 dam dem supE44 hsdR17 thi leu rpsL lacY galK galT ara tonA thr ~ This lab
) tsX & lac-proAB  F' traD36 proAB lacl! lacZM & 15

pHTspllgslsmldS Amp' Erm’ E. coli-Bt shuttle plasmid Dr. D. Lereclus

pHT-2Ab pHT315 carried DNA fragment with ery2Ab gene This research

pHT-1Aa pHT315 carried DNA fragment with crylAa gene This research

pHT-1Ca pHT315 carried DNA fragment with crylCa gene This research

pHT-X pHT315 carried DNA fragment with cryX gene This research
1.1.2 Bt
LB 1/2 LB Amp ’ Bt DNA DNA

Erm Sigma 200 pg 10 11
ml~! 50 pg ml™' Bt IPTG  X-gal 1.2.2 DNA PCR-RFLP
5~10 5 ml LB 8~10 h
1.1.3 DNA T,DNA 5~10 50 transfor-
Marker Gibco BRL mants pool 100 pl
dNTPs Taq 200 pl 2 ul
PCR k5un2/k3un2 S5un2/S3un2 cry PCR §

78 PCR

1.1. 4 1.2.3 SDS-PAGE Bt
Spodotera exigua SDS-PAGE 3

1.2 1.2.4 Bt 1/2LB
1.2.1 DNA DNA 30°C 60 h 1:10



400
25 ~26°C
7d
2
2.1 Bt C002 DNA
Bt C002 DNA PCR-RFLP
crylAa crylCa cry2Ab
cryX 4 crylCa
6~9 kb EcoR T DNA Sau3A 1
C002 DNA EcoR 1
DNA 6 ~9 kb pHT315
BamH T EcoR 1
JM110 X-
gal IPTG 37<C
2.2 PCR-RFLP
PCR-RFLP
DNA 40 2 000
5 3 crylAa
cry2Ab  cryX
pHT-1Aa pHT-2Ab  pHT-X DNA
400 1
crylCa pHT-1Ca
2.3

PCR-RFLP 1

1 Apna/EcoR 1301 2 RFLP of PCR production of pHT315-2Ab with
Hincll + Mspl 3 ~7 RFLP of 3'-primers PCR production with Pst
I +Xbal of pHT-1Aa pHT-X pHT-1Ca and plasmids and genomic
DNA from C002 respectively 8 ~12 RFLP of 5'-primers PCR produc-
tion with EcoR L + Xbal of pHT-1Ca pHT-1Aa pHT-X and plas-
mid DNA and genomic DNA from CO02 respectively

1 Bt C002 DNA PCR-RFLP

Fig.1 PCR-RFLP of the genomic DNA plasmid DNA of Bt
C002 and the positive clones
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4
DNA Bt Cry B~
SDS-PAGE crylCa
130 ku 2
pHT-1Aa pHT-2Ab  pHT-1Ca

e gﬁ iB.

1 Marker 2 Bt CryB™ 3 Bt CryB with pHT315
4 Bt CryB with pHHT-2Ab 5 Bt CryB with pHT-1Aa 6 Bt CryB’
with pHT-X 7 Bt CryB with pHT-1Ca

2 Bt SDS-PAGE
Fig.2 SDS-PAGE of Bt CryB strains carrying plasmids from

positive clones

2.4
172
LB crylCa CryB~
7d 100%
2
3
3.1 DNA
DNA cosmid
DNA 20 kb Bt cry 4.0 kb
Bt-E. coli pHT315
Bt
Bt DNA kb 200 kb
DNA 10% Bt C002
DNA 600kb Clarke N=
Inl1-p/lnl-x/y '  6~9kbDNA
99.99%
609 ~ 916
Sau3Al DNA 6 ~9 kb DNA
2 000
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2 CrylCa
Table 2 Insecticidal activity of CrylCa against Spodotera exigua 1 instar larvae
Sample Tested lavae Death Mortality % Corrected M. %
CryB™1CA 60 100 100
CryB~ 60 41.7 -
H,0 60 0 -
DNA 3 cry pHT-1Aa  pHT-
2Ab cry2Ab
crylCa CryB~ 14
DNA 5000 kb 5 000 b
1 crylAa 5 -
EcoR 1 EcoRI 200
PCR-RFLP 6~9 kb EcoR
I 400 1 €002
Southern crylCa pHT-X
3.2 DNA
PCR-RFLP Bt cry 1993
6 Gleave ' Bt cry2 cryV
1996 Kuo cryl PCR-
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