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Abstract: Twenty six E. coli strains, 110f them are E. coli 0157:H7 and 15 of them are E. coli strains of different
serotypes were subjected for analysis using pulsed field gel electrophoresis after digestion using restriction enzyme
Xba I. The digested DNA products were electrophoresed in 1% agarose in 0.5X TBE buffer and the power supply
was adjusted under the following conditions (Initial: 2.2 s/ final 54.2 s, voltage 6VV/cm, Run time 19h.). The pulsed
field gel electrophoresis (PFGE) patterns of the 11 E. coli O157:H7 are arranged in two clusters A and B which
show 65% similarity in banding patterns between the two clusters: while PFGE of the 15 E. coli strains of different
serotypes produced seven PFGE types. Pulsed field gel electrophoresis can be used in the determination of genetic
relatedness between different E. coli serotypes so it is important in epidemiological surveillance of E.coli as a
causative agent of diarrhea in human and animals.
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1. Introduction: the strains into three clusters by overall virulence
Six E.coli O157:H7 isolated from (cattle, gene profile (Afset et al., 2008).
sheep and pigs) were differentiated into 3 pulse-field Forty-five STEC O157 isolated from cows,
gel electrophoresis profiles. (Johnsen et al., 2001). buffaloes and goats were examined using pulsed-field
Pulsed-field gel electrophoresis of EPEC strains gel electrophoresis. The profiles showed 37 distinct
showed that EPEC strains harboring cdtB locus are restriction patterns, suggesting a heterogeneous
genetically diverse (Pandey et al., 2003). clonal diversity (Islam et al., 2008).
Pulsed-field gel electrophoresis provided the most VTEC 0103:H2 strains isolated from bovine
discrimination among the techniques, identifying 72 and human sources of North American and European
distinct PFGE profiles for E. coli O157: H7 isolated origins were examined by pulsed-field gel
from cattle, food, and infected humans. Rep-PCR electrophoresis, the profiles showed 66 PFGE
elucidated 14 different profiles, whereas MLST patterns grouped in 6 clusters (Karama et al., 2008).
generated five profiles ( Foley et al., 2004). The objective of this study is to analyze DNA of
Molecular  epidemiology by pulsed-field gel different E. coli strains from different origin digested
electrophoresis (PFGE). Two or more virulence with low cleavage restriction enzyme Xba | using
genes were detected in 109 (90.1%) EAEC isolates pulsed field gel electrophoresis.
(Kahali et al., 2004).
Pulsed-field  gel electrophoresis  for 2. Material and methods
Diarrheagenic Escherichia coli (DEC). isolated from Bacterial strains
children and adults from Tunis indicated a large A total of 26 E coli strains of different origin
number of DEC clones (five major clones) (Al-Gallas were analyzed using PFGE. Eleven of them are E coli
et al., 2007). 0157: H7(6 from children, 3 calves and 2 sheep
Escherichia coli O157:H7 isolated from origin). The other fifteen E coli strains are different
United States and Japan were differentiated using serotypyes isolated from (7 children, 6 calves, 2 calf
pulsed-field gel electrophoresis. The profiles showed camel).
genomic divergence between the isolates (Feng et al.,
2007). They concluded that PFGE is recommended DNA extraction
for the epidemiological studies. The DNA was extracted by lysing the
Pulsed-field gel electrophoresis (PFGE) analysis with bacterial cells using the lysing Buffer, Lysozyme and
Xbal of 15 E.coli 0149:H10 isolated from diarrhoeic proteinase K. DNA was separated from the Lysates
calves distinguished 14 types ( Vu-Khac et al., 2007). using phenol-chloroform mixture by centrifugation.
Atypical enteropathogenetic Escherichia DNA was Precipitated by addition of 80% cold
coli (EPEC) strains were examined using pulsed-field ethanol to the supernatant according to Philipp et al.
gel electrophoresis (PFGE). The profiles separated (1994).
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Restriction enzyme digestion

Xba | was used for digeston of different
DNA samples by incubation at 37°C for at least 2
hours in shaking water bath according to American
Society for Microbiology (1991) .

Pulsed field gel electrophoresis (PFGE):

1% Seakem gold Agarose was prepared in
0.5X TBE. The digested DNA samples were loaded
and electrophoressed using CHEF — DRLL( initial:
2.25, final: 54.25 voltage 6v/icm/ Run time :19h).
according to (Beutin et al., 2005)

Gel visualization:

The gel was stained with ethidium bromide
for 20-30 min in covered container. Then Gel was
washed using 500 ml reagent grade water for 60-90
min; water was changed every 20 min. The image
was captured on Gel Doc 1000.

PFGE data analysis:

The banding pattern generated by PFGE
were compared to determine the genetic relatedness
of Escherichia coli isolates, Dendgrams were created
with molecular analyst (Bio-Rad) by using Dice
coefficient, Un weighted group method with
arithmetic means (UPGMA), and a position tolerance
of 1.3%.

3. Results and Discussion:

Figure (1): A dendrgram based on
similarities of Xbal-digested DNA PFGE patterns
among E. coli O157:H7 strains were created with the
Bionumerics software using Dice similarity indices.
PFGE patterns were arranged in two clusters, A to B,

M

which show 65% similarity in their banding patterns.
Cluster (A), included three strains, two strains show
75% similarity one from human origin and the other
was from calves. The third strain was from human
origin with 70% similarity pattern.

Cluster (B), included eight strains either
from human, calves or sheep origin with over than
80% similarity banding pattern, which means that
they are almost the same.

Figure (2): A dendogram based on the
similarity of Xbal-digested DNA PFGE patterns with
the Bionumerics software using Dice similarity
indices. The pulsed-field gel electrophoresis types
(PFTs) were defined by =80% similarity. Isolates
with PFGE patterns with similarity greater than 95%
were considered to belong to the same PFT. Seven
PFGE types (PFTs) revealed; A: (n=2),B: (n=1) C:
(n=3),D:(n=2),E:(n=1),F:(n=4)and G: (n =
2).

PFT (A), includes two strains from calf- camel
origin, shared 0165:H21 serotype with 90%
similarity.

PFT (B), includes one strain from children of
0142: HUT, it shared the same serotype with the
strain from calves of PFT (E)

PFT (C), it includes three strains from calves
shared 0O86a:H10 serotype, two of them with
80%similarity pattern, and the other 70 % similarity.

PFT (D), includes two strains from calves with
similarity pattern 100 %, shared O25:H40 serotype.
PFT (F), includes four strains from children with
95% similarity pattern, they shared O6:H10 serotype.
PFT (G), includes two strains from children with
98 % similarity pattern, shared O55:H10 serotype.

— . — O —— —— . —————

*M: Marker

Photo (1): PFGE profiles of E. coli O157:H7 digested using Xba |
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Fig. (1): Pulsed field gel electrophoresis (PFGE) profiles of O157:H7 from different sources
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Photo (2): PFGE profiles of different E. coli serotypes digested with Xba |
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FIG(2).: Dendogram PFGE patterns calculated with Dice coefficient for E.coli strains of the same serotype
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Pulsed-field gel electrophoresis (PFGE)
currently offers the most expedient means to both
analyze genome sizes and construct low-resolution
physical maps of bacterial chromosomes. To date,
studies of chromosomal variation within E. coli by
PFGE have included in the laboratory and clinical
isolates but have not used in the examination of the
variation within the species (Arbeit et al., 1990;
Béhm and karch 1992; Ott, 1993 and Tschépe et al.
1993).

To examine the diversity in genome size and
the rate of chromosomal evolution in natural
populations of E. coli, PFGE was employed in an
analysis of natural isolates of E. coli of known
genetic relationship. For each strain, genome sizes, as
estimated from digestions with different restriction
enzymes, were very similar, and the total size
variation within the species was estimated to be less
than 1 Mb.

Figure (1) showed a genetic diversity
between 2 strains of O157:H7 of human origin
(similarity 70%) and between one O157:H7 strain of
calf origin (75% similarity). These results agreed
with Harsono et al. (1993) who reported variations in
genome sizes E. coli O157:H7 isolates.

This diversity might be explained as “clonal
turnover” which resulted from mutations and
rearrangements within the genome or the gain or loss
of plasmids, but not because of genetic change in the
plasmid as very little variation has been observed. In
addition, Osawa et al. (2000) and Watabe et al. (2008)
reported that among E. coli O157:H7 strains, there
was considerable variation in the Stx2-converting
phage DNA found by using PFGE analysis on
account of the alteration of phage genomes with those
of host genomes and that PFGE- analysis may have
the potential to reveal minor changes in the bacterial
genome.

Eight strains (O157:H7) either from human,
calves or sheep origin with over than 80% similarity
banding pattern, which means that they are almost the
same. These results revealed the relationships within
epidemiologically unrelated isolates. Arbeit et al.
(1990) illustrated that PFGE could differentiate
epidemiologically independent but evolutionarily
related isolates.

PFGE is a powerful tool to reveal inter- and
intra-serotype specific genetic differences among
pathogenic E. coli (Nagy et al., 1999 and Osek, 2000).

In comparing the similarity between
different serotypes of isolated E.coli Fig.(2), it was
found that most identical serotypes were similar by
using PFGE (90 - 100% similarity) except in PFT (C),
it includes three strains from calves shared O86a:H10
serotype, two of them with 80% similarity pattern,
and the other 70 % similarity. These results were
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nearly agreed with Osek (2000) who reported that,
although isolates of the same serotype and virulence
markers mainly share the same PFGE group, there is
a genetic variation
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