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1.3 PCR
GenBank eyl ery2  cry3 3
Unl d /Unl r Un2 d /U2 r  Un3 d /Un3 r 3 DNA
eyl ey S5unl/S3unl

cylda crylAb cylAc eaylB aylCa crylCh

S5un2/S3un2 cry2Aa cry2Ab

cry2Ac

eyl ery2 DNA
Unl d 5'-CATGATTCATGCGGCAGATAAAC-3" Unl r 5'-TTGTGACACTTCTGCTTCCCATT-3'
Un2 d 5'-GTTATTCTTAATGCAGATGAGTGGG-3" Un2 r 5'-CGGATAAAATAATCTGGGAAATAGT-3’
Un3 d 5'-CGTTATCGCAGAGAGATGACTTAAC-3" Un3 r 5'-CATCTGTTGTTTCTGGAGGCAAT-3’
1.4 PCR
PCR 30uL 22.2ul. Taq buffer 3pl.
dNTP 10 mmol/L. 0.8puL 1 15pmol/L 1pL 2 15pmol/L. 1pL DNA 30 pg/pl. 1pL. Tag
250 94°C 2s 25 94°C 45s 54°C 1min 72°C
2min 72°C 10min Spl. PCR 1.5%
2
2.1 cry
PCR Bt 4.0718 cry eyl ery2  ary3
cryl PCR 274 ~ 277bp cry2 689 ~ 701bp
cry3 589 ~ 604bp ~ PCR 1 1 A~C PP, P
Un3 d /Un3 r Unl d /Unl r  Un2 d /Un2 r
277 bp  689bp eyl  ary2 1 D P4 3
PCR DNA
4.0718 DNA GC 42% 58°C
54°C PCR HD-1 3
1 PP, P
eyl ey P4 3
PCR
2.2 4.0718 cryl  cry2
PP P cryl cry?2 2 4
1 A cylA a~c B crylB C crylC
a~b D 24 a~c
crylA erylB caylC  cry2A PCR
7 P, A 1 641bp 1 471bp  DNA 1 641bp erylAc
1 471bp cry cryd.5 BC D
1623 1219bp crylCh  ery2Ac p, PCR
1635 1623 1219bp crylAa erylChb  cry2Ac P, 1623 1557 1219bp

crylCh crylAb  cry2Ac
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1 PCR 2 PCR
" M.
NC " A~C PP P
R b . D P, E
1 PCR
a b Ibp
SSunl AGGA-CCAGGATTTACAGGAGG
eryl Aa AGGA-CCAGGATTTACAGGAGG 1994 ~ 2014 1635
eryl Ab AGGA-CCAGGATTTACAGGAGG 1611 ~ 1631 1557
erylAc AGGA-CCAGGATTTACAGIGG 1854 ~ 1871 1 641
eyl B AGGA-CCAGGATTTACICGIGG 1554 ~ 1574 1 686
eryl Ca AGGA-CCAGGATTTACAGGAGG 1504 ~ 1524 1671
ery1Ch AGGA-CGAGGATTTACAGGAGG 1753 ~ 1773 1623
S3unl GCTGTGACACGAAGGATATAGCCAC
eryl Aa GCTGTGACACGAAGGATATAGCCAC 3603 ~ 3627 1635
eryl Ab GCTGTGACACGAAGGATATAGCCAC 3143 ~ 3167 1557
erylAc GCTGTGACACGAAGGATATAGCCAC 3470 ~ 3494 1641
CrylB GCTGTGACACGAAGGATATAGCCAC 3215~ 3239 1 686
eryl Ca GCTGTGACACGAAGGATATAGCCAC 3150 ~ 3174 1671
ery1Ch GCTGTaACACGAAGGATATAGCCAC 3300 ~ 3324 1623
S5un2 GGAAGAACTACTATTTGTGATGC
ery2Aa GGAAGAACaACTATTTGTGATGC 177 ~ 199 1231
ery2Ab GGAAGAAaTACTATTTGTGATGC 22~ 44 1231
ery2Ac GGAAGAACTACTATTTGTGATGC 2146 ~ 2168 1219
S3un AATAGTTTGAATTACCGCGAGC
ery2Aa AATAGTTTGAATTCCGCGAGC 1407 ~ 1386 1231
ery2Ab AATAGTTTGAATTACCGCGAGC 1252 ~ 1231 1231
ery2Ac AAaAGTTcGAATTACCaCGAGC 3364 ~ 3344 1219
PCR
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2 cryl  cry2 4.0718 PCR
PCR
ayldAa  eylAb  caylde  eylB eaylCa  aylCh  ea2Aa ey24b  cy24c  ayd.5 a3
P NP NP 1641 NP NP 1623 NP NP 1219 1471 NP
P, 1635 NP NP NP NP 1623 NP NP 1219 NP NP
Ps NP 1557 NP NP NP 1623 NP NP 1219 NP NP
a. PCR NP. PCR
crylda 2 P1 P2 P3 cry
crylAb
crylde caylCh  ery2Ac
cryd.s P1 PCR
o sene O] erviCh 3 A
cry24c 1 471bp
3 40718 “ 1998  Crickmore ° cry cry
4 3 4.0718 P P,
P, ey crylAda crylAb crylAc cry4.5 75% ~ 95%
eyl Ch  erylA 45% ~T15% cry2Ac caylA eyl Ch
45% 4.0718
cry 4.0718
3
PCR 4.0718
4.0718 cry ’ 3 crylAa crylAb
cryl Ac Cry 6
crylAc
cry4.5 HD-1 4.0718
4.0718
HD-1 cry cryl 4.0718
HD-1 cy4.5  aylC cylC Spodoptera littoralis
cry4.5 4.0718
cry 4.0718
4.0718 DNA  PCR PCR
4.0718 cry
Bt 4.0718
PCR Bt cry PCR
cry4.5 2 crylAe  crylAa
crylAb 4.0718 cry cry4.5
crylAc cryl Ab

1 Hofte H Whiteley H R. Insecticidal crystal proteins of Baci!:

Te thiris cic  Misrn Ron 1080 &2
© WREREE R I BT B S SRR ER

7 947 988
http://journals. im. ac. cn



3 4.0718 417

2 Schnepf E. Crickmore N Lereclus D et al. Bacillus thuringiensis and its pesticidal crystal proteins. Microbiol Mol Biol
Rev 1998 62 3 775~ 806.

3 Crickmore N Zeigler D R Feitelson J et al. Revision of the nomenclature for the Bacillus thuringiensis pesticidal crystal
proteins. Microbiol Mol Biol Rev 1998 62 4 807 ~813.

4 Ballester V. Granero F' Bosch D et al. Role of Bacillus thuringiensis toxin domains in toxicity and receptor binding in the

diamondback moth. Appl Environ Microbiol 1999 65 5 1900 ~ 1903.

2002 22 1 73~76.

6 . 4.0718 . 2001 17 4 163 ~ 166.
Ceron J Ortiz A Quintero R et al. Specific PCR primers directed to identify cryl and crylll genes within a Bacillus
thuringiensis strain collection. Appl Environ Microbiol 1995 61 11 3826 ~ 3831.

8 . cry PCR-RFLP . 1998 31 3
13~18.

9 . 4.0718 PCR . 2002
2 35~37.

Characterization of Insecticidal Crystal Proteins Genes
from Bacillus thuringiensis 4.0718 Strain

Ding Xuezhi' > Liu Quanlan' Mo Xiangtao' Gao Bida® Xia Liqiu'"
! Department of Microbiology College of Life Sciences Human Normal University ~Changsha 410081  China
2 Department of Plant Protection  Hunan Agriculture University ~Changsha 410128  China

Abstract In this study we rapidly identified Bacillus thuringiensis 4.0718 strain that harbored the
known cryl and cry2 type genes by a PCR strategy. Three pairs of universal oligonucleotide primers
were designed to detect all known cryl ery2 and cry3 type gene sequences. Then the DNA of the
positive strain 4.0718 was probed with a set of specific primers. One feacture of this screening
method was that each gene was expected to produce a PCR product having a precise molecular
weight. PCR products having different sizes probably represented the gene was a potentially novel
gene. Differentiations among these genes was determined on the basis of the electrophoresis patterns
of PCR products. Finally five cryl type genes crylAa crylAb crylAc  crylCb  a novel
cry4 .5 type genes and one cry2Ac type gene had been detected from Bacillus thuringiensis 4.0718
strain.

Key words Bacillus thuringiensis Insecticidal crystal protein gene PCR
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