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Abstract: Random Amplified Polymorphic DNA (RAPD) 13 a method of producing a biochemical
fingerprint of a particular species. This study involved the isolation of DNA from three Bacillus thuringiensis
(B. thuringiensis) [ B. thuringiensis tenebrionis (tt4) and B. thuringiensis israelensis (1977)] as reference strains
and new isolate B. thuringiensis strain (66) using the DNeasy Mini Kit (Qiagen, Inc. protocol). Two Escherichia
coli (E. coliBL21 and E. coli Cla) DNAs are provided as components of RAPD Analysis Kit. RAPD analysis
was performed using Ready-To-Go™ Analysis Beads and nine primers. Bands were then analyzed using a
binary system and a phylogenetic tree created. The five strains segregated into two major clusters. The
maximum linkage distance between the two major clusters was 103 urits. First cluster consisted of two E. coli
strains and the second cluster consisted of the three B. thuringiensis strains based on genetic similarity m their
RAPD profiles. The B. thuringiensis reference strains were located n subcluster showing high smmilarity.
Genetic sumilarities estimated as band sharing were calculated and all comparisons among bacterial strains have
been done. The results showed that RAPD-PCR 1s powerful method for differentiation between B. thuringiensis

and E. coli.
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INTRODUCTION

Bacillus 1s a large genus of bacteria which are able to
form spores in the presence of oxygen. Bacillus is
comimon in soil, manure and plant material. Escherichia is
most common of the inhabitants of intestinal tract 1s a
facultative anaerobe. E. coli, used as an important tool for
basic research, is one of the most widely studied enteric
bacteria. Tts presence in food or water is used as an
indicator of fecal contamination.

RAPD-PCR is means of creating a biochemical
fingerprint of an organism. This technology is proving to
be quite useful in typing strains of bacteria involved in
nosocomial (hospital acquired) outbreaks of mfectious
disease. Genetic typing of bacteria by PCR amplification
of variable DNA has been described for a large series of
species (Naffa et al., 2006, Seppola et al., 2006; Abdul
Manaf et al., 2006, Tankson et al., 2006; Aymerich et al.,

2006, Catzeddu et al, 2006, Gomes et al, 2005;
Naureen ef al., 2005, Fujii et ad., 2005; Duarte et al., 2005;
Yin et al., 2005; De la Puente-Redondo et ai., 2000,
Gaviria Rivera and Priest, 2003; Van Belkum, 1994,
Bingen et al., 1993; Brousseau ef al., 1993; Czajka et af .,
1993; De Bruyn, 1992; Fekete et al., 1992; Hennessy et al.,
1993, TJayarao et «al, 1992, Mazuier et al, 1992,
Mazurier and Wernars, 1992, Menard et al., 1992,
Meyers et al., 1993, Ralph et al., 1993; Ross and Dwyer,
1993; Struelens et al, 1993, Welsh et al, 1992
Wilson et al., 1992, Woods et al., 1992).

RAPD technology has been particularly used for
genetic and molecular studies as it 13 a simple, powerful
and rapid method. During the last few years, we
used RAPD for awide range of applications in different
organisms (Al et «l., 2002, 2003; 2003a, b; 2004a, by,
Soliman et al., 2003; Ali and Ahmed, 2001 ; Ahmed et ai.,
2004, El-Manhaly et al., 2004; El-Zaeem et al., 2006;
Salem et al., 2005).

Corresponding Author:

Dr. Bahy Ahmed Ali, Associate Professor, Nucleic Acid Research Department, Genetic Enginesring and

Biotechnology Research Institute, Mubarak City for Scientific Research and Technology Applications,
New Borg El-Arab City 21934, Alexandria, Egypt

1540



J. Applied Sci., 6 (7): 1540-1546, 2006

In this study, RAPD-PCR technique was employed to
differentiate between two different genera (Bacillus and
Escherichia) mcluding three B. thuringiensis strains
(two reference stramns and new isolate) and two E. coli
strains.

MATERIALS AND METHODS

Strains: Two B. thuringiensis strains [B. thuringiensis
tenebrionis (tt4) and B. thuringiensis israelensis (1977)]
kindly supplied by Prof. Priest, FG, Heriot
University, England) and used as reference strains. The
new B. thuringiensis 1solate (designated 66) was

were

recovered from dead Biomphalaria alexandrina
snails i Egypt and
on the basis of bioassay of its toxicity against
Biomphalaria alexandrina  snails,
sequence of morphological, biochemical and molecular

tests (Salem, 2004).

selected from several isolates

in  addition to

DNA extraction: Genomic DNA was extracted from the
three B. thuringiensis strains using DNeasy Mini Kit
(Gene Company, Limited, Guangzhow, China). Two E. coli
(BL21 and Cla) DNAs are provided as controls to assay
the ability of Ready-To-Go™ RAPD Analysis Kit
(Guang zhou Amsure Trade Ltd., China).

RAPD-PCR primers: A total of nine random sequence
primers that were 9-10 bases long were used m this study
(Table 1). Primer 2 (P2) is a package as a component of
Ready-To-Go™ RAPD Analysis Kit {Guangzhou Amsure
Trade Ltd., China). Other primers were synthesized by
Shanghai DNA Biotechnologies Co., Ltd, Shanghai,
China.

PCR conditions: DNA amplification was performed using
Ready-To-Go™ RAPD Analysis Beads (27-9500-01,
Guangzhou Amsure Trade Ltd., China) according to the
manufacturer’s description. The amplification reactions
were performed in 25 pLL volumes. From 10-15 ng template
DNA and 25 pmol of a single RAPD primer were added to
the tube of RAPD analysis Beads. The mixture was heated
to 95°C for 5 min followed by 45 cycles consisting of
95°C for 1 mim, 36°C for 1 mm and 72°C for 2 min
and finally 72°C for 3 min in a Peltier Thermal Cycler
(PTC-200, MT Research Inc., Watertown, USA). After
amplification, the banding pattern of the randomly
amplified DNA was fractionated by electrophoresis on
1.1% agarose gel and run at 60 V m 1X TBE buffer
containing 0.5 pg ethidium bromide per mL. Gels were

imaged with the gel documentation system (ITVP, TUSA).

Table 1: Nucleatide sequence of RAPD primers

Primers  Nucleotides sequences (5°-3")  GC(%) Reference

P1 GGT GCG GGA A 70.00  Nilsson et ad. (1998)

P2 GTT TCG CTC C 60.00

P3 GTA GACCCGT 60.00

P4 AAGAGCCCGT 60.00  Ready-To-Go

Ps AACGCGCAAC 60.00  RAPD Analysis

P6 CCC GTC AGC A 70.00  Kit (27-9502-01),
Amersharmn Biosciences

P7 CCG AGT CCA 66.70

P8 ACG CGC CCT 77.80

P9 CCG GCG GCG 100.00

RAPD data analysis: The RAPD bands were scored for
their presence (1) or absence (0). The ndex of sinilarity
among strains was calculated using the formula: Bab =
2Nab/(Na+Nb), where Nab is the number of common
fragments observed in individuals a and b and Na and Nb
are the total number of fragments scored in a and b,
respectively (Lynch, 1990). The similarity index was
calculated for each primer separately and the average for
all primers was carried out with each comparison.
Moreover, the scored band data (Presence or absence)
was subjected to cluster analysis using Statistica/W35.0
Software package (StatSoft Inc., Tulsa, OK, USA). The
Dendrogram was constructed by Ward’s method of
clustering using mimmum variance algorithm. The
dissimilarity matrix was developed using Squared
Euclidean Distance (SED).

RESULTS

All nine RAPD primers yielded reproducible DNA
profiles. All amplification preducts were found to be
reproducible when reactions were repeated using the
same reaction conditions. Most of the primers were
successfully amplified polymorphic bands among the five
strains of the two genera (Fig. 1-3).

A phylogenetic tree was generated from RAPD
patterns of the five strains (Fig. 4). The five strains are
grouped into two major clusters A and B. Cluster A
consisted of two E. coli strains and cluster B consisted of
the tlwee B. thuringiensis strams based on genetic
similarity in their RAPD profiles. The maximum linkage
distance between the two major clusters was 103 units.
Cluster A was grouped into two subclusters Al and A2
one for each E. coli stramn (BL21, Cla). The second cluster
(B) was grouped into two subclusters (B1 and B2) and
consisted of three B. thuringiensis strains, which showed
less variation than the first cluster. The maximum linkage
distance between the two subclusters (Bl and B2) was 55
units. Subcluster Bl consisted of only the new 1solate
(66). While, subcluster B2 was grouped mnto two
subclusters (B2.1 and B2.2) and consisted of two
reference strains (ttd and 1977).
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Table 2: Genetic similarity estimated for each primer among the five bacterial strains

Primers
Comparisons P1 P2 P3 P4 P6 P7 P8 Pa Average
BL21 % Cla 66.67 33.33 75.0 100.0 100.0 100.0 00.00 83.33 85.71 71.56
BL21 x 66 40.00 25.00 28.57 46.15 66.67 33.33 25.00 16.66 28.57 31.26
BL21 x tt4 20.00 25.00 28.57 18.81 40.00 16.67 20.00 42.86 22.22 26.01
BL21 = 1977 20.00 33.33 4.44 30.77 33.33 00.00 00.00 16.67 00.00 19.84
Cla x 66 33.33 33.33 57.14 46.15 66.67 33.33 00.00 16.66 36.36 35.88
Cla = tt4 25.00 60.00 28.57 28.57 40.00 16.67 50.00 28.57 00.00 30.82
Cla = i977 25.00 85.71 22.22 28.57 33.33 00.00 33.33 16.67 00.00 27.20
66 * ttd 00.00 60.0 33.33 54.54 5714 83.33 33.33 71.42 66.67 51.08
66 = 1977 00.00 28.57 50.00 54.54 50.00 54.54 00.00 50.00 66.67 3937
tt4 =< 1977 100.0 66.67 75.00 100.0 85.71 72.73 40.00 71.73 80.00 76.87

Fig. 1: RAPD fingerprints profiles of five strains obtained with four primers (P1-P4), Lanes M: DNA marlker (DL 15 Kb),
Lanes 1-5: Strains (BL21, Cla, 66, tt4 and 1977, respectively)

Fig. 2: RAPD fingerprints profiles of five strains obtained with four primers (P5-P8), Lanes M: DNA marker (DL 15 Kb),
Lanes 1-5: Strains (BL21, Cla, 66, tt4 and 1977, respectively)

Data presented i Table 2 showed that the genetic
similarity estimated as band sharing (BS) among different
bacterial strains. Among primers used in this study,
primers (P4, P5 and P6) showed the highest sumilarity
(100%) between F. coli strains (BL21, Cla). While, the
highest similarity (100%) between the B. thuringiensis
straing  (tt4 and 1977) was obtained with primers
(P1 and P4). On the other hand and based on RAPD data
of the mmne primers, the average of genetic similarities
between the new isolate (66) and BL.21; Cla; 1977 and tt4
were 31.26; 35.88; 39.37 and 51.08%, respectively.

DISCUSSION

RAPD-PCR has proved to be an informative method
suitable for the study of a large number of strams in a
short time. RAPD is a well-established easy method used
to classify closely related strains (Williams et al., 1990;
Ghelardi et oI, 2002; Pinchuk et al., 2002). We tested the
ability of this method to differentiate between five
bacterial strains from tow different genera. To ensure that
the amplified DNA bands originated from genomic DNA
and not primer artifacts, negative control was carried out
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Fig. 3: RAPD fingerprints profiles of five strains obtained
with primer 9 ( P9), Lanes M: DNA marker (DL 15
Kb); Lanes 1-5: Stramns (BL21, Cla, 66, tt4 and 1977,
respectively)

BL2 —-A—!—l X
—ao

Cla
66 B4
B
977 22 i
0.0 200 400 600 800 1000 1200

Linkage distance

Fig. 4: Phylogenetic tree built on the bases on RAPD
profiles of five strains using all primers

for each primer/strain combination. No amplification was
detected in control reactions. On other hand, the GC% of
primers used in this study ranged from 60 to 100% and the
results showed that GC content 1s not essential
requirements for generation of polymorphic bands. This
result is in agreement with the findings of other
researchers (Gomes et al., 2005; Alos et al., 1993;
Brikun ef al., 1994, Cave et al., 1994). On the contrary, it
has been observed that random primers with high
GC  content (>60%) resulted in a greater and
better reproducible number of strain specific bands
mn  enterotoxigenic E. coli (Akopyanz et al, 1992,
Makmo et al., 1994; Pacheco et al., 1996). In general,
RAPD patterns provide a convenient and simple method
for bacterial typing with reasonably reproducible results
s0 long as care 1s taken with the concentrations of
template DNA (Davin-Regli et al., 1995) and magnesium

in the reaction (Park and Kohel, 1994). The arbitrary
primers recognize differences in the prevalence and
positions of annealing sites n genome producing sets of
fragments that are considered to reflect the genomic
composition of the strain (Gaviria-Rivera and Priest, 2003).

A phylogenetic tree (Fig. 4) was generated from the
diverse five strains RAPD patterns and different primers
were highly suggestive of a genetically diverse
population. The placement of the two F. coli (BL.21 and
Cla) and three B. thuringiensis strains each in one major
cluster of RAPD-PCR
technique as powerful method to differentiate between
bacterial strains from different genera. Moreover, the
placement of BL.21 and Cla in on subcluster demonstrated
the lighest genetic similarity between them. Also, results
showed that the closer proximity of the new 1solate (66) to
tt4 and 1977 (51.08 and 39.37%, respectively) and the
farthest from BL21 and Cla (31.26 and 30.82%,
respectively). The RAPD study presented here mdicated
that 1t could provide an alternative to Serotyping for
B. thuringiensis. Serotyping has provided a valuable
subspecific  classification of B. thuringiensis for over
four decades but suffers limitations (Gaviria-Rivera and
Priest, 2003). Some stramns cannot be typed because they
lack flagella or autoagglutinate and specialist antisera are

indicated the effectiveness

needed. Moreover, typing based on whole genome
patterns of one kind or another has become the norm for
medically important bacteria (Gurtler and Mayall, 2001).
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