Available online at www.pelagiaresearchlibrary.com

<

<

g aleg
-R-L_RE_ Pelagia Research Library

<

Ilf
QQ
N
-

’ “ve an
ff).[ﬂ ‘E\\\‘

A —

Library

(/]

European Journal of Experimental Biology, 2013, 3(2452-456

of

= A ;
Pelagia Research

Library
ISSN: 2248 —9215
CODEN (USA): EJEBAU

Isolation and molecular identification of cry genan Bacillusthuringiensis
isolated from soils by semi-conserve PCR

Fatemeh Tohidf, Sadaf Toulamf, Hedyeh Fazel Tolanf, Fahimeh Safarnejad Tameshké|
Anosh Nourani', Seyed Reza SeyedinasgtAli Nazemi* and Mostafa Jafarpour*

!Department of Biology, Faculty of Sciences, Tonekabon Branch, Islamic Azad University, Tonekabon, Iran
Department of Biology, Faculty of Sciences, University of Guilan, Rasht, Iran

ABSTRACT

Bacillus thuringiensis is a gram positive and spore forming bacterium. The most of the natural habitat this
bacterium is soil and it is capable of producing the diversified varieties of crystalline proteins with insecticide
property. The aim of this study has been isolation of strains of Bacillus thuringiensis carrying cry gene from soils of
the west Mazandaran provinces. After screening the soil of 35 regions, 12 strains of Bacillus thuringiensis were
isolated by the selective minimal medium contain sodium acetate and L-serine. After DNA extraction, Bacillus
thuringiensis strains were confirmed using 16srDNA PCR sequencing. Also, relative molecular weight of crystalline
protein of the strain containing the cry gene was evaluated through SDS-PAGE. Out of 12 isolated strains, cry gene
from 1Aa class was identified only in one strain by Semi-conserve PCR. Study of rDNA sequence of the isolated
strain showed a 99% homology with IBL200 strain of the Bacillus thuringiensis. Also approximate weight of
crystalline protein was measured in the range of 90 to 100 KDa. With regard to very much diversity of crystalline
gene and lack of existence of accurate phenotypic methods to identify the presence of the crystalline protein using of
this semi-conserve PCR method can identify the bacilli containing the crystal gene with low cost and fast method.

Keywords: Bacillus thuringiensis, crystalline protein, Semi-conserve PCR.

INTRODUCTION

Since 1901 when Ishiwata, the Japanese bacterblagplated the bacteriuBacillus thuringiensis from the body
of dead larvae of silk worm, it has been approxétyafor one century which the extensive studiespadormed
regarding the effects and manner of performanceeffedt of this bacterium [1Bacillus thuringiensis is a familiar
name in controlling the pests and insects whicHi@pjn production of more than 90% of the microlpesticides
and a large number of the transgenic plants beisigtant to insects as a factor for biologic fifftit his bacterium
is a kind of gram-positive and spore-forming whislable to act against the agricultural pests dikexin and to be
used in the biologic control of pests[2].This baick through production of the protein crystalsspore known as
Gammaendotoxin (Internal Crystal Protein)(ICP)asid¢ for varieties of larvae of insects[3]. The gerexpressing
crystal proteins can be into plasmid or chromosomsecticidal activity ofBacillus thuringiensis relates to its
ability in the synthesis of a great quantity of IGFhen bacterium's spore is ingested by the sustephsects,
these proteins dissolve in the intestine of insud turn into the active toxins by intestine's pases after
proteolytic digestion. These toxins connect to sheface protein receptors of epithelial cells dfeict's intestine
specifically and create the pores in their intestifihen, epithelial cells are torn and feedingvégtiof insect is
destroyed and finally, insect dies of starvatiohef®e are two types of Gamma endotoxin. Type ofwdnich, acts
full specifically and type of cyt which does noguire the specific receptors. These two familiewains have been
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classified on the basis of sequence of their anasicids. Degree of similarity between cry proteinsvésiable
severely and ranges from 45% to 95% differently[4].

Various methods have presented to isolateBhellus thuringiensis which are as following: Polymerase Chain
Reaction (PCR), Southern blotting, serotyping af@hBsay method[5].

Identification of crystal genes dacilusthuringiensis based on PCR was carried out for the first timePbyez et
al[6]. They showed that PCR is a fast and accuratthod for identification of the unknown cry gernveish new
insecticidal activity. In the recent decades, P@R heen employed extensively in order to deteritieecontent of
cry gene from th@acillus thuringiensis strains. As yet, more than 100 pairs of specifid different primers have
been designed to identify the cry gene subsetsfi7this study, one pair of semi-universal primem,the basis of
sequence alignment of a few cry genes, includiagscbf 1,2,3 and 4 was designed and it was useadtacular
screening of the bacilli isolated in the selectivedia. The aim of this study has been isolatiostiains ofBacillus
thuringiensis carrying the new cry gene from the soils of diferparts of the west Mazandaran provinces.

MATERIALS AND METHODS

Samples Collecting

65 samples of the mountain, forest, grain farmmusigarden and small garden soils were collecteu fregions of
Ramsar, Tonekabon and Kelardasht located in nartbielran. Sampling was accomplished from deptB®to 40
cm of the soil's surface and, then, samples wexeepll into a clean plastic bag and transferredotorédory.

Culture

At Beginning, of spore-bearing bacteria germinagwesent in the soil samples was prevented byusodicetate
and non-spore bacteria were killed by heat treatn®odium acetate, as an inhibitor, prohibits fremdding of the
bacterial spores[8]. 0.25 g of the soil's sample a@ded into the tubes containing 10 ml of Lurid Bertani liquid
medium containing the 0.25 molar sodium acetate @daded into the shaker incubator with 150 rpm TAC3for
overnight. Then, tubes placed into the hot watectbavere treated heatedly under®@@or 5 minutes. After heat
treatment, 150 pl of the supernatant was cultunéadl the luria and bertani agar and the plates ywéaeed into
incubator under 3T for overnight.

Bacillus thuringiensis isolation using selective ntdum

Considering that L-Serine is able to prevent fréwa growth of bacillus species, except Bacillus thuringinsig9],

M9 minimum Medium containing 0.2 mM per liter of &erine was used as a selective medium. Then, kcter
colonies grown on the Luria and Bertani medium wsoéated and cultured on the selective medium $éine for

2 days. In the next step, white single colony weledded and their morphological characterizatiomsewstudied
after gram staining under the microscope.

Molecular identification

After alignment of the complete nucleotide sequermefew cry genes, including 1,2,3and 4 classed wit
DNAman(LynnonBioSoft, version 5.2.9) software, arpd primer was designed for their conserved ragiafter

of the total DNA extraction of bacterial colony BRTP® Bacteria DNA Mini Kit (Invitek, Germany), Semi
conserve PCR reaction with CU-F and CU-R primeysitfgesis by Metabion Co.) (table 2) was carriediouhe
volume of 25 ul containing 2 units of TagDNA polyrase, enzyme buffer (50 mMof NaCl, 10 mM of Tri$] p
8.3), 2 mMof MgC}, 0.25 mMdNTP, 10 pmol of each one of primers a@@ Bg of DNA. After an initial 5 min
denaturation at 94°, 35 cycles of 95°C for40seCC5r 60 sec, 72°C for 40 sec was carried ougfedd by a 5
min extension at 72°C using a thermalcycler (EppeindGermany).The 200bp amplified product was
electrophoresed on 2% agarose gel and was confitmdCR sequencing (Macrogen, South Korea).Them, th
positive bacteria for cry gene to the Semi-consdP@R, was identified through 16SrDNA PCR[10]and PCR
sequencing.

Table 1. Sequences of the Cry and 16S rRNAgenes iRers used for PCR Amplification

Primers sequence (6 3 Annealing (°C)| Size (bp Referende
CU-F GGA TTG GAATGG GAA ACA .
CUR AAA TAG CCG CAT TGA CAC 52 200 | This study

16S rDNA-F | AAC TGGAGG AAG GTG GGG AT
16S rDNA-R | AGGAGG TGA TCC AAC CGC A

56 380 10
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Purification and SDS- PAGE of crystal protein

In this study, purification of crystal protein wasrformed according to the method of Bell et al[After culture of
isolates of Bacillus thuringiensis on the sporolatconditions, two loops of the desired colony weagsferred to
tube containing 1 ml of1% cold NaOH. After dissolyithe bacterium, it was centrifuged in 13000 rpm 5
minutes and was discarded supernatant. The depositis dissolved in 140 pl of 0.01% BetaMercaptmathand
1% SDS solution. Then, it was placed in the hotewatth for 10 minutes. In the next step, it wastrifeiged by
13000 rpm for 10 minutes and the supernatant wesadied and the deposition was mixed with 140 12Q8f
Trichloroacetic acid, and after 10 minutes of iratitin on the ice, it was centrifuged in 10000 rgm¥5 minutes
and the supernatant was discarded accurately. Thth,ul of cold acetone were added to sediment, thad
centrifuge was carried out in 12000 rpm for 5 mésutWe discarded the supernatant and dissolvesettiment in
the 100 pl of the phosphate buffer, and 10 pl ofvére prepared and loaded for electrophoresis c¥ 10
polyacrylamide gel along with marker of protein'sletular weight(Fermentas,USA). After electrophreand
stabilization, gel was stained by Coomassiebrilizne.

RESULT AND DISCUSSION
After screening of 35 samples of soil by the sodiacetate method and, then, growing of the isolatdonies in

M9 medium containing L-Serine, 12 strains of bdatarBacillus thuringiensis were isolated (Figure 1).Among
these 12 strains of Bacillus thuringiensis, onlg positive case was shown by semi-universal PCBuf€ 2)
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Figure (2). Result of amplification of cry gene otthe bacterium sample isolated from the soil of Kelalasht region.Line 1, size Marker
100 to 3000 bp (fermentase.Line 2, Cry gene posiiamplification by semi-conserve PCR.Line 3, negat control.

After sequencing 200 bp PCR product of the Kelartamlate and BLAST alignment was confirmed thas ipart
of cry gene. Result showed a 96% homology withlekga gene of LS- R-21 strian dBacillusthuringiencis. On the
other hand, result of BLAST of a part of rDNA ge(880 bp) the isolate containing cry gene showe®% 9
similarity with the IBL200 strain oBacillus thuringiensis(Accession NO: ACNK01000211.1). Also, result of
extraction of crystal protein and its SDS- PAGEidgated a molecular weight ranged from 90 to 100Hi@{re 3).
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Figure (3). Result of SDS- PAGE of the crystal pratin extracted of the Kelardasht isolate. Line 1, @racted protein, Line 2 Protein Size
Marker(fermentas) and Line 3, negative control.

Bacillus thuringiensis is a gram positive, ubiquitous and spore-formiregtbrium. This organism produced the
crystal proteins which are toxic for insects[11]p to now, more than 300 crystal proteins have hselated and
determined sequentially classified into 53 varigueups on the basis of similarity in their sequesft2].With
regard to possibility of existence of new specied strains, identification of neBacillus thurigiensis indifferent
regions of country through the fast and reliableéhods that were evaluated in this study to an alsliosomething.
As well as identify new bacteria and Cry genesmamiuce highly effective new pesticides and prevesistance to
these insecticides. In this study, 12 isolateshefBacillus thuringiensis were isolated from 35 various soils the
located in northern of Iran.Due to the lack of jgecphenotypic methods for the study of crystallgene, the
genotypic method is very important. As yet, of P@ehnique was used only for detection certain clams the
crystalline protein gene via of designed pair prime

However, in this study, with sequence alignmentseferal Cry genes, including Class 1, 2, 3, 4, &nthe
homology regions in them were detected.

Identification of cry 1Aa crystal gene by meansthis primer suggests the capability of this prinierthe
simultaneous identification of a few classes ofstay gene and it can be used for rapid screeningeBacillus
strains carrying the crystal gene.

In the continuation, it is suggested that, aftedging the manner of toxic affecting of this gemetbe insect pests,
the damages created by these pests can be cathyli¢ransfer of that gene to the soil bacteriaedophyte
microorganism[13]. At the end, it must be remindkdt usage of methods based on biological fighth wests
instead of usage of chemical poisons is of highorgmce both from view point of environment proi@ctand from
view point of economical saving of farmers, in atlrds, it can be optimization in fighting withéwontrolling of
pests.

CONCLUSION

Achievement of this research is to gain access eva primer which, in form of semi-conserve PCRalide to
identify 4 genes simultaneously and we were ablesdtate the crystal gene in bacterilBacillus thuringiensis
isolated in the desired region.
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