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2.3. Carozzi (1991)
2 crylAa cry

1Ab cry 1Ac cry 3A cry 3B cry 4A cry 4B
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2.3.1. 0.01g 1 ml
1/1000 1000
NA nutrient agar 20
5miLB Luria-Bertani

Medium: bacto—-tryptone 1%, bacto -yeast extract 0.5%,

NaCl 1%, pH 7.0 8 , 250 rpm)
Oo.1ml 5mi 4
Sambrook (1989)
(EasyPrepTM System with Plasmid Prep Kit, Pharmacia
Biotech) DNA
20pu 1
2.3.2. fig Carozzi (1991) McPherson
(1991) Bruce (1992) Kalman (1993) Kalman
(1995)
2.3.2.1. Lep-1 Lep -2 Dip-1 Dip -2 Col-1
Col -2 6 Lep+Col+Dip ( 1)
(Carozzi et al., 1991) crylAa
crylAb crylAc crylB crylC crylD crylE crylF
cryl-type 8 C 2.) (Kalman et
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1. PCR

Primer Sequence Gene Position
LeplA 5'CCGGTGCTGGATTTGTGTTA3’ cryl 310-330
LeplB 5‘AATCCCGTATTGTACCAGCG3’ cryl 780-800
Lep2A 5‘CCGAGAAAGTCAAACATGCG3’ cryl 2158-2178
Lep2B 5*TACATGCCCTTTCACGTTCC3’ cryl 3046-3066
DiplA 5‘CAAGCCGCAAATCTTGTGGA3’ cryd 2551-2571
DiplB 5'ATGGCTTGTTTCGCTACATC3’ cry4 3328-3348
Dip2A 5'GGTGCTTCCTATTCTTTGGC3’ cry4 740-760
Dip2B 5‘TGACCAGGTCCCTTGATTAC3’ cry4 2010-2030
Col1A 5‘GTCCGCTGTATATTCAGGTG3’ cry3 1801-1821
Col1B 5‘CACTTAATCCTGTGACGCCT3’ cry3 2430-2450
Col2A 5‘AGGTGCCAACTAACCATGT T3’ cry3 621-641
Col2B 5'GATCCTATGCTTGGTCTAGT3’ cry3 1611-1681
(Carozzi et al ., 1991)
2. PCR cryl
Primer Sequence Gene Position
TYIUNI2 ATCACTGAGTCGCTTCGCATGTTTGACTTTCTC cryl 2528-2560
TY6 GGTCGTGGCTATATCCTTCGTGTCACAGC cryl 3599-3626
TY1AA GAGCCAAGCTGGAGCAGTTTACACC crylAa 1837-1864
TY14 GAATTGCTTTCATAGGCTCCGTC crylAb  3352-3376
TY1AC TCACTTCCCATCGACATCTACC crylAc  1941-1962
TY1B GTCAACCTTATGAGTCACCTGGGGCTTC crylB 1292-1318
TYlC CAACCTCTATTTGGTGCAGGTTC crylC 1820-1842
TY1D GGTACATTTAGATATTCACAGCCAC crylD 1839-1863
TY1E CTTAGGGATAAATGTAGTACAG crylE 1263-1284
TY1F CCGGTGACCCATTAACATTCCAATC crylF 2126-2150

(Kalman et al., 1993)



2.3.2.2. ANTP"smix (250 N foreachdNTP),

primers mix (1.0 MV for each primer), template DNA

(15 ng/assay), SuperTag DNA polymerase (Protech
Technology) ((1-25 units/assay), total wvolume

50Mm (negative control) DNA
DNA (Thermal cycler, Perkin E Imer Cetus)
o4 1 45
45 72 45 35 94
1 52 2 72 3 25
2.3.2_3. 2_0%agarosegel TAEbuffer E=4_17
v/cm 2.5 ethidium bromide
(EtBr) 360 nm UV
2.3.2_4. 3. 1_Carozzi (1991)
2
PCR PCR
cryl cry3 cry4
2 _Kalman (1993)
cryl PCR
PCR crylAa

crylAb crylAc crylB crylC crylD crylE crylF

3. PCR

PCR products (bp) from following genes™

PCR primers crylAa crylAb crylAc cry3A cry3B Ccry4A cry4B
LeplA+LeplB 490 490 490

Lep2A+Lep2B 986 908 986

Col1A+Col1B 649 No product™>*

Col2A+Col2B 1,060 1,060

DiplA+DiplB 797 797

Dip2A+Dip2B 1,290 No product

*: crylAa, crylAb, and crylAc are genes coding for crystal proteins active against
lepidopterans; cry3A and cry3B code for crystal proteins active against
coleopterans, and cry4A and cry4B code for crystal proteins active against
dipterans.

**: Expected product on the basis of sequence information.

(Carozzi et al., 1991)
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Strategy for detection of cryl, cry3, and cry4 genes.
Positions of six pairs of PCR oligonucleotide primers
relative to those of the corresponding cry genes for
amplifiction of specific cryl, cry3, and cry4 genes
fragments are shown. Arrows pointing to the right indicate
the locations of forward ol igonucleotide primers, whereas
arrows pointing to the left indicate locatio ns of reverse
oligouncleotide primers. Sizes of specific amplified PCR
fragments are indicated. The sequences of all

oligoprimers used in this work were previously described.

(From Carozzi et al_, 1991)
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Fig. 2. Strategy for detection of cryl —-type genes. Positions of
sixpairs ofPCRoligonucleotide primers relative to those
of the corresponding cry genes Tfor amplification of

specific cryl-type genes fragments are shown. Arrows

pointing to the right indicate the locations of forward
oligonucleotide primers, whereas arrows pointing to the

locations ofF reverse oligonucleotide

left iIndicate

primers. Sizes of specific amplified PCR fragments are
indicated. The sequences of all oligopr imers used in this

work were previously described.

(From Kalman et al_, 1993)
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