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Table 1 The primers and predicted PCR Product for identification of cry genes

Genes Primers Sequence (5% 37 Predicted PCR product/bp References

cryl Unl(d) CATGATTCATGCGGCAGATAAAC 274 or 277 [13]
Unl(r) TTGTGACACTTCTGCTTCCCATT

cry2 Un2(d) GTTATTCTTAATGCAGATGAATGGG 689 or 701 [13]
Un2(r) CGGATAAAATAATCTGGGAAATAGT

cry3 CJI1120 TTAACCGTTTTCGCAGAGA 652-733 [14]
ClI21 TCCGCACTTCTATGTGTCCAAG

cry4 Un4(d) GCATATGATGTAGCGAAACAAGCC 439 [13]
Uné4(r) GCGTGACATACCCATTTCCAGGTCC

crys gral-nem(d) TTACGTAAATTGGTCAATCAAGCAAA 474-489 [15]
gral-nem(r) AAGACCAAATTCAATACCAGGGTT

cry6 S5un6 TAGAGAGTGGAACGACTTTACC 784 [16]
S3un6 CAACAAATCCTAGCAATGGTC

cry7 S5un? GGATATGAAGATAGTAATAGAAC 1377 [16]
S3un7 GCTGTAGCATGACATAATCGATG

cry8 S5un8 CGGCAAACTTAGTAGAATGC 1212 [16]
S3un8 CTGACTGATTTCCACCATCACG

cry9 K5un2 AGGACCAGGATTTACAGGAGG 1553 [11]
S3un9 CCCAATGCGAAAGAACTAAG [16]

cryl0 cryl0AS ATGAATCCATATCAAAATAAG 2040 [17]
cryl0A3 AAGAACTTTGTTTTAATTAAC

cryll gral-cryl1(d) TTAGAAGATACGCCAGATCAAGC 305 [15]
gral-cryl1(r) CATTTGTACTTGAAGTTGTAATCCC

cryl K5un2 AGGACCAGGATTTACAGGAGG 1640 [11]
K3un2 GCTGTGACACGAAGGATATAGCCAC 1640

cry2A S5un2 GGAAGAACTACTATTTGTGATGC 1230 [18]
S3un2 AATAGTTTGAATTACCGCGAGC 1230

crylAa SB-1 TGCATAGAGGCTTTAAT 1500 [19]

crylAal/crylAc U8-15¢ CAGGATTCCATTCAAGG

crylAc RB-19 GGGACTGCAGGAGTGAT 653 [19]

crylAb SB-2 TCGGAAAATGTGCCCAT 858 [19]
U3-18c AATTGCTTTCATAGGCT
Orf-F GTCGACATGGATAACAATCCGAACAT 3530 This study

crylAalcrylAc
Orf-R GGATCCCTATTCCTCCATAAGGAGTA
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Fig. 1 PFGE patterns of DNA from Bt 4.0718. (A) R, chromosomes
DNA from reference strain Saccharomyces cerevisiae; 1, Not  digested DNA
DNA Sal PCR DNA from Bt 4.0718; com., compression zone for DNA. (B) 1, undigested
0.7% DNA from Bt 4.0718; M, DNA Marker (0.2~2.2 Mb, Bio-Rad).
. 0
DNA PCR Bt4.0718 100 kb
Unl(d)/Unl(r) Un2(d)/Un2(r)
CJII20/CJII121 Un4(d)/Un4(r) gral-nem(d)/gral-nem 2-A Bt 4.0718
(r) S5un6/S3un6 S5un7/S3un7 S5un8/S3un8 KS5un2/ 2100 kb

S3un9 cryl0AS/cryl0A3 gral-cryl1(d)/ gral-cryl1(r)

Bt 4.0718 cryl
cry2 cry3 cry4 cry5 cry6 cry7 cry8 cry9
cryl0 cryll 1 K5un2/K3un2

S5un2/S3un2 Bt 4.0718
cryl cry?2 K5un2/K3un2
Pst /Xba cryl RFLP

S5un2/S3un2 Hinc /Msp

cry2 RFLP

Bt 4.0718 cry

GenBank crylAa crylAc
Orf-F/Orf-R
Bt 4.0718 crylAa crylAc

2 Bt4.0718 EHERAIEIEA) RES cryl #R5HRY Southern
£33 (B)

Fig. 2 Plasmid pattern of Bt 4.0718 (A) and Southern blot with
cryl probe (B) M, Apna Marker/ECOR  and Hind

mids from Bt 4.0718.
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Fig. 3 Southern blot of DNA from Bt 4.0718_vxf1th. cryl probe. 40718 DNA crylAa crylAc
R, chromosomes from Saccharomy-ces cerevisiae; 1, Not
digested DNA from Bt 4.0718. cry2Aa cry2Ab
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Fig. 4 PCR detection and identification of cry genes from Bt 4.0718. M: 100bp Marker. (A) PCR amplification of cryl and cry2 genes
on chromosomal DNA from Bt 4.0718 with Unl and Un2 primers. 1: cry2 gene; 2: cryl gene. (B) Identification of cryl- and cry2- type
genes on chromosomal DNA from Bt 4.0718. 1: PCR products of cryl genes; 2: RFLP pattern of cryl genes; 3: PCR products of cry2
genes; 4: RFLP pattern of cry2 genes. (C) Speicific PCR amplification of crylA genes from Bt 4.0718. 1: crylAa; 2: crylAb; 3: crylAc.
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Localization and identification of crystal protein genes in
Bacillus thuringiensis strain 4.0718

Zujiao Fu, Yunjun Sun, Liqiu Xia®, Xuezhi Ding, Shengbiao Hu, Wenping Li, Youming Zhang

(Key Laboratory of Molecular Microbiology of Hunan Province, College of Life Science, Hunan Normal University, Changsha 410081, China)

Abstract: [Objective] To localize and identify the insecticidal crystal protein genes (cry genes) in high-toxic Bacillus
thuringiensis strain 4.0718. [Methods] The genomic DNA of B. thuringiensis strain 4.0718 was isolated by pulse field gel
electrophoresis (PFGE), and the PFGE pattern and plasmid pattern were characterized. The cry genes in the strain were
analyzed by Southern blot and the cry gene types on the chromosome and plasmid were identified by PCR and restriction
fragment length polymorphism patterns of the PCR-amplified fragments (PCR-RFLP). [Results] Southern blots showed
that the cry genes in B. thuringiensis strain 4.0718 are present on both chromosome and plasmid. PCR and RFLP patterns
showed that the chromosome and plasmid contain four cry genes, crylAa, crylAc, cry2Aa, and cry2Ab. However, the cry
genes on the chromosome may be incomplete, while the crylAa and crylAc genes localized on the plasmid were found to
contain the full coding sequence. [Conclusion] The abundant cry genes were first found on chromosome of B. thur-
ingiensis strain 4.0718, and the cry-type genes are the same as the plasmid.

Keywords: Bacillus thuringiensis; cry gene; localization;pulse field gel electrophoresis (PFGE);restriction fragment
length polymorphism (RFLP)
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