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Molecular detection of Cry genes in the Bacillus thuringiensis native isolates from
the soils of tobacco fields of Mazandaran and Golestan provinces
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Table 1. Characteristics of the specific primers used in this research
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Primer Sequence Positions Gene(s) Product GenBank
size (bp) Accession No.
UNcryl(+) 5'-tracrhtddbdgtattagat-3' 726 .
UNcryl(-) 5'-mdatytctakrtcttgacta-3' 2268 cryl 1500-1600
SPcrylAb(+)  5'- cggatgctcatagaggagaa-3'
UNcryl(-) 5'-mdatytctakrtcttgacta-3' 940 Cry1AD 1,371 M13898
SPcrylAc(+) 5 '- ggaaactttctttttaatgg-3 '
UNcryl(-) 5'-mdatytctakrtcttgacta-3' 1452 crylAc 844 M11068
SPcrylF(+) 5 '- gatttcaggaagtgattcat-3 ' 1302
UNcryl(-) 5'-mdatytctakrtcttgacta-3' crylF 967 M63897
SPcryll(+) 5 '-acaatttacagcttattaag-3 ' 1027
SPcryll(-) 5 '-ctacatgttacgctcaatat-3' 2141 cryll 1000 X62821
. , 726-750 , 1402-1426, 701 M31738
oozl § g, wiiteamas, MO
y 99 gggaaatag 2695-2719, 3359-3383 9 689 X57252
2774-2797, 3104-3127 X58120
UNcry9(+) 5 '- cggtgttactatt agcgagggegg-3' 2272-2295, 2602-2625 All cry9 351-354 X75019
UNcry9(-) 5 '- gtttgagce gcttcacagcaatce-3 ' 4354-4377, 4681-4704 genes 737527
2338-2361, 26682691 D85560
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Fig. 2. Samples of Bt isolates from Mazandaran province containing the Cry 1Ab gene producing the expected
1371bp product band.
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Fig. 3. Samples of Bt isolates from Golestan province, none of which contained the Cry 9 gene with the expected
band size of 350bp.
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Table 2. Isolate numbers, sampling locations, and identified Cry genes in Bt isolates collected from Mazandaran
and Golestan provinces

ol Sampling ailais ol glulis Cry slacy; Sampling aibio oad olulis Cry slacys

ddl;l‘:? Province Location &)lo ptiges Cry genes recognized T\J;b Location 10 piges Cry genes recognized

1 Tir Tash Cry2-CryF-Cry9 2 Tir Tash sbs  Cry1lAb—Cry 1Ac-Cry 1l

3 Tir Tash Cry2-Cry1Ac-Cry 1l 4 Tir Tash sbs Cry1Ab-Cry 1Ac

5 Tir Tash CryF-Cry1 Ab 6 Tir Tash oib,s  Cry2-CryF-Cryl

7 Tir Tash Cry 1 Ab-Cry 1 Ac 8 Neka s Cry2-Cry1Ab-Cry 1l

9 Neka Cry 1 Ab-Cry 9 10 Neka s Cry2-CrylAb-Cryl

11 Neka ;s Cry2-CryF-Cry1lAb 12 Neka ;s CrylAb-Cry1lAc

13 Neka s CrylAb-Cry9-Cryl 14 Neka s Cry2-Cry1Ab-Cry 1l

15 Neka ;s Cry2-CryF-Cry1Ac 16 Surak S,ew  Cry2-CrylAb

17 Surak S, Cryl Ab-Cry 9 18 Surak S,ew Cry2-CryF

19 Surak Sy Cry2-CrylAc 20 Surak Sy CrylAb-Cry9

21 Surak S,ew  Cry2-Cry1Ab 22 Surak S, CryF-Cry1Ab-Cry 1l

23 oliste Sari sk Cry2-CryF-Cryl 24 Sari ste  Cry1Ab-Cry1lAc

o5~ Mazandaran o ; sl CrylAb-Cryl-Cryll 26 Sari sl Cry2-CrylAb

27 Sari ske  CrylAb-Cry9-Cry 1l 28 Sari sle  Cry2-CryF-Cry 1l

29 Sari st Cry2-CrylAb 30 Sari ste  CryF-CrylAb

31 Sari ske  Cry2-CryF-Cryl 32 Sari s Cryl Ab- Cry 9- Cry 11

33 Sari sle  Cry2-CrylAc 34 Sari sle  Cry2-Cry1Ab

35 Behshahr siqe  CrylAb-Cryl 36 Behshahr i Cry2-Cry9-Cry1Ab

37 Behshahr wige  CryF-Cry1Ab 38 Behshahr i Cry2-Cry9-Cry 1l

39 Behshahr e CryF-Cry9 40 Behshahr i Cry2-CrylAc

41 Behshahr siqe  CrylAb-Cryl 42 Behshahr i Cry2-CrylAc

43 Qaem Shahr ao el Cry2-CrylAc 44 Qaem Shahr whets  Cryl Ab- Cry 11

45 Qaem Shahr aoels  CryF-Cryl

46 Kordkuy s53,s  Cry1Ab-Cry2 47 Kordkuy s,  CrylAc

48 Kordkuy ss5s,s  CrylAb 49 Kordkuy ss5s,s  CrylF-Cryl

50 Kordkuy s, Cry2 51 Kordkuy ssss,s  CrylAb

52 Kordkuy s, CrylF 53 Bandar Gaz Saw  CrylAc

54 Bandar Gaz JgRen 55 Bandar Gaz $ew Cry2

56 Ali Abad Katul Jssobl e Cryl Ab 57 Ali Abad Katul Jesoll e CryF

58 Ali Abad Katul Jgs ol Je CrylAc 59 Ali Abad Katul Jss ol Je CrylAb

60 Ali Abad Katul JesS ol e 61 Ali Abad Katul Jssobl e CrylAb

62 Ali Abad Katul s obl de  Cry2 63 Ali Abad Katul Jgsobl e Cryl Ab

64 Ali Abad Katul Jgs ol Je CryF 65 Ali Abad Katul Jgs ol e Cry2

66 Azadshahr ol Cry 1Ab 67 Azadshahr ool CrylF

68 K= Azadshahr Lsslsi Cry1Ab 69 Azadshahr b

70 Golestan Azadshahr ol Cry 1Ab 71 Minudasht cisges  CrylAc

72 Minudasht casogs  Cry1F 73 Minudasht cisges  Cry1AD-Cryl

74 Minudasht Celdgise 75 Minudasht cisgee  Cry 1LAD

76 Minudasht caisges  CrylAc 77 Minudasht cisges  Cry1F

78 Minudasht cisge  CIy2 79 Minudasht cisgee  Cryl Ab

80 Minudasht casgee  Cry 1F 81 Gorgan o5s CrylAb

82 Gorgan S5 CrylAc-Cryl 83 Gorgan o5 Cryl Ab

84 Gorgan 55 CrylAb-Cry2 85 Gorgan S55  CrylF

86 Gorgan S5 CrylF 87 Gorgan o5 Cryl Ab

88 Kalaleh A CrylAc 89 Kalaleh Js Cry 1F

90 Kalaleh A CrylAb
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Fig. 4. Cry genes frequency (Percentage) in detected Bt isolates from Mazandaran province
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ABSTRACT

In recent years, the continuous use of chemical pesticides has led to the emergence of resistance in pests and
environmental pollution. Hence, the need for the use of environmentally friendly and safe insecticides has become
necessary. One of the most successful microbial agents in this field is Bacillus thuringiensis (Bt). Bt is a gram-positive,
aerobic, soil-dwelling, spore-forming, that, following sporulation, forms crystal proteins encoded by Cry genes. For
this purpose, in this study, 90 native isolates of Bt from soils of tobacco fields of Mazandaran and Golestan provinces
were isolated and molecularly examined based on the Cry gene, a factor producing effective proteins against pests,
based on the PCR method using seven pairs of specific primers for the Cry I, Cry 1Ab, Cry 1Ac, Cry 1F, Cry 11, Cry
2 and Cry 9 genes. The results of bands obtained showed that the frequency of the genes in different isolates was very
different, so that some genes such as Cry 1Ab had the highest frequency in the isolates studied, while the Cry I and
Cry 11 genes had the lowest frequency. In some isolates, the genes were amplified in different sizes than expected.
The results of this study can be useful for tracking native Bt isolates that have Cry genes effective on insects.
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