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A total of 33 local E. coli isolates were
sed in this study. These isolates were
viochemically and serologically identified as
o, 02, 06, O78 and O126. Four sets of
odigonucleotide  primer  sequences  were
designed specifically for 16SrRNA, STX, Sth
and eaed genes. DNA and Plasmids were
extracted and polymerase chain reaction was
optimized for each. 16SrRNA gene primer
successfully amplified with all serotypes giving
fise & product mass of 204 bp, while STX gene
pimer was amplified with O1, 02 and O78
%rolypes in a specific band at 323 bp. At the
same time the specific primers of Sth gene get a
I71'bp molecular wei ght product only with 06
“0pe meanwhile the eaed gene primers
Secessfully amplified only with 0126 serotype
Biving rise molecular weight band at 200 bp.

In ;
“nclusion, PCR assay was able to

307

F.R; *Hassan, W.H.; **Salamga S 8, and **Fatma El-Zahraa Gamal

8Y, Faculty of Vet. Med., Beni-Suef University

differentiate between the different serotypes of
E. coli in the suspected samples saving time,
money and effort.

INTRODUCTION

E. coli infection in poultry is one of the
principal causes of mortality and morbidity in
chickens and turkeys resulting in significant
economical losses in poultry industry due to
retardation of growth, decreased feed
conversion rate, decreased egg production,
decreased fertility, reduced hatchability; which
is one of the major problems in the hatchery

industry (Wooley er al, 2000), downgraded
carcasses and condemnation of whole affected

carcasses or organs after slaughter and finally
the high cost of wide range of antibacterial
agents used to control E. coli infection in many
poultry farms. E. coli has unique complex

antigenic structure; it has seven antigenic

ction for direct detection of
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structures, however only four are dominant and

have important significance which are, somatic

0), capsular antigen (K), flagellar

and fimberial antigen (F).

antigen (

antigen (H)
Accordingly, there are many serotypes based on

this antigenic structure giving rise to many
problems associated with the control and
prevention of E. coli infection. These problems
including; difficulty to prepare common
antigen, difficulty to detect carriers, difficulty
in vaccine production except in special cases
like local vaccines prepared from local
dominant serotypes and difficulty to treat cases
due to great difference in their sensitivity to
Epidemiological,

antibacterial agents.

pathological and microbiological characters of
E. coli also affect the prevention and control of
the infection as E. coli widely spread in nature
(dust, feather, feces, and litter) and lives as a
normal inhabitant in intestinal and respiratory
tracts of poultry. Also E. coli bacteria differ in
its pathogenicity from pathogenic, opportunistic
to non pathogenic. E. coli isolates which are
pathogenic for poultry, commonly belonging to
certain serogroups, particularly serogroups
078, Ol and 02, and to some extent O15
(Gross, 1994 and Chart, et al., 2000).
Serological and bacteriological methods are not
sensitive enough to differentiate all bacterial
isolates. Molecular differentiation of different

E. coli strains may aid in differentiating those
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that are specifically Pathogenic for o

. 0 ¢

host and give guidance for epi démim%m

studies of sources of infection and :glcal
lgease

transmission, Those techniques of il
CCulay

and genetic differentiation involve polym
Crase

chain reaction (PCR) (Whittam and W;
1
1988) and ~

polymorphism
(RFLP) (Maurer, ef al., 1998 b),

Therefore, the present work was Planneq

restriction fragment lengt

to differentiate between the isolated g coli
using genotypic identification by PCR.

MATERIALS AND METHODS

1. E. coli strains:

A total of 33 local isolates were used in
this study. These isolates were identified

biochemically using the API 20E® (Analytical
Profile = Index,  BioMérieux,  France)
identification system and serologically using
polyvalent and monovalent antisera (Hossain éf
al., 2008).

2. Isolation of DNA from E. coli (Sambrook
et al., 1989):

A single bacterial colony was transferred into
2ml of nutrient broth and incubated over night
at 37°C with vigorous shaking then poured in®
a microfuge tube and centrifuged al 10,000 X8
for 5 min at 4°C. The supermnatant wes

; ible.
discarded and the pellet was dricd 8 poss!
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” sacterial pellet was resuspended i 400pl
(TE puffer (ptl 8.0) and 150p1 of Lysuzymu,
ixed b inverting the tubes several times and
incubated on ice for 15 min. 60ul of SDS 10%
nd 40 of proteinase k were added, mixed and
incubated in a shaking water bath at 37°C for
30 min then treated with pheng: chloroform:
isoamyl (25: 24: 1). DNA precipitated by
addition of 0.1 volume of 3M sodium acetate
(pH 5.2) and stored at -20°C for 2 h, then
double volume of absolute ethano] (100%) was
added and centrifuged at 12,000 xg for 30 min.

DNA pellets were dried then washed by Iml

ethanol 70% and centrifuged at 12,000 xg for

30 min at 4°C. The supernatant was discarded
and DNA pellets were dried as mentioned

before, The pellets of NNA we
S0ul of TR buffer then
added,

re dissolved in
Jul of RNase were

3. Isolation of plasmids:

The plasmids of different isolated £
coli serotypes were Cxtracted using high pure

plasmid  extraction Kits (SibEnzyme [Ltd,
Russia),

4. Polymerase Chain Reaction (PCR):

(a) Nucleotide primers: £ coli isolates were

screened for the presence of 4 different
virulence genes (/65rRNA. STX, STh and eaeA)
using specific primers and cyclic conditions for
each gene primer. The primers used in the PCR

reactions for E. coli serotypes were summarized
as follow.

Gene Primer Sequence Product Reference
I6SrRNA | sry3 |© | CGGCCAGACTCCTACGGG 204bp | Lee et al. (1996)
R TTACCGCGGCTGCTGGCAC
STX read | F GAGCGAAATAATTTATATGT | 3230 [Resderat. 1992
R CGAAATCCCCTCTGTATTTGCC
ST stk | F ATTTCTGTATTGTCTTT 171bp | Ratchtrachenchar er a.
R ATTACAACACAGTTCACAG (2004)
sk ek |F GTGGCGAATACTGGCGAGACT 200b5 | Pagmatol (199
R CCCCATTCTTTTTCACCGTCG
(b) PCR amplification: The PCR mix was

prepared as: 2pl DNA template, 1l Tag DNA
polymerase (IU/ul), Sul 10X reaction buffer,
Ipl DNTPs, 3ul 25mM MgCl,, 1pl forward
primer (25pmol), 1l reverse primer (25pmol)
and double distilled water up to 50 pl, The

mixture was placed in the thermal cycler which

Vet Med. J, Giza Vol. 59, No. 3 (2011)

was programmed according to Anand el al.
(2006) for the 16SrRNA gene, Read et al.
(1992) for STX gene, Chomvarin et al. (2005)
for STh gene and Ji-Yeon et al. (2005) for eaeA
gene. PCR products were examined through

agarose gel electrophoresis, visualized under
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U.V transilluminator and photographed with a

digital camera,

RESULTS

Results identification of local E. coli isolates:

According to the results of API 20E
identification system and serodiagnosis, the
isolates of E. coli  were identified into 5
serogroups; O1 including 9, 02 including 3, 06
comprising 7, O78 comprising 9 while 0126

comprising 5 out of 33 local isolates.

Results of DNA extraction frop, E. coyy

scrotypes:

The estimated size of the g
Omic DN
A

of the different E. coli serotypes wjq -
e thyy

23 Kb as shown in photo (1).
Results of plasmids extraction:
The number of plasmids recovered .
each isolate varied from three to ght 4,
shown in Photo (2), the molecular weight of .
isolated plasmids varied from 2 to 19 Kb, Fron
the plasmid profile of the isolated g coli, it
clear that, there were large plasmids (> |7 Kb)
were associated with all Serogroups isolateq

from chickens.

Photo (1): The extracted genomic DNA of £ coli serotypes.
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Photo (2): The extracted plasmids of E. coli serotypes.

wcults of polymerase chain reaction:
R

0 Amplification of 165rRNA gene of E .coli
g
isolates:

The genomic DNA of E. coli serotypes
ed using specific primers for the

were 165
J6SrRNA  gene. The I6SrRNA gene was

amplified in the five E. coli serotypes giving
ice to @ PCR product of 204bp as shown £

shoto (3).

(b) Amplification of STX gene of E. coli
scrotypes:

- The genomic DNA of E. coli serotypes
were tested using specific primers for STX
gene. The STX gene was amplified at 323 bp in
serotypes O1, O2 and O78 as shown in photo
(4). On the other hand E. coli 06 and 0126

were negative under the same condition.

Photo (3): PCR amplification of 165rRNA gene of E. coli serotypes:

Ya -
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Photo (4): PCR amplification of STX gene of £. coli serotypes.

M, marker; lane 1, E. coli serotype O1; lane2, serotype O2; lane
3, serotype OG; laned, serotype O78 and lane 5, serotypes O126.

(¢) Amplification of ST% gene of E. coli
Strains:

The genomic DNA of E coli serotypes
were tested using specific primers for the STh
gene. The S7h gene was amplified only in
serotype O6 giving a PCR product of 171bp as
shown in photo (5). Meanwhile other serotypes
were negative on using S7h gene specific
primers.

(d) Amplification of eaed gene of g coli
strains:

The genomic DNA of E. coli Serotypes
were tested using specific primers for the eaed
gene. The eaed gene was amplified only in
serotype O126 giving a PCR product of 200bp
as shown in photo (6). On the other hand, the
remaining serotypes gave a negative reaction
against eaeA gene specific primers.
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photo (5): PCR amplification of STh gene of E. coli serotypes

Photo (6): PCR amplification of eaeA gene of E. coli serotypes

M, marker; lane 1, E. coli serotype O1; lane2, serotype O2; lane 3,
serotype O6; laned, serotype O78 and lane 5, serotypes O126.

Vo
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Table (1) Results of RCR amplifications of different genes of E. coli serotypes:
apie

PCR results

Serotypes ’%

I165rRNA | Product | STX | Product | S7h | Product | cgex F"F;;,gr“‘

= Ty
01 + i i hi | E\Htc\
02 * ' - e ES
06 + 204bp | - | 323bp | * | 171pp - 200bp [ Erge
078 + i - = %

+

0126 + -+ - - EPRe—
Recovery rate | 33/33 (100%) 21/33 (64%) 7133 (21%) S/33 (15%) e
EHEC: Enterohaemorrhagic E. coli., ETEC: Enterotoxigenic E. coli, & EPEC: Entmpathugé‘m

DISCUSSION

This work was planned for bacteriological

characterization of chicken E. coli isolates

using PCR. In birds £ coli infections cause

many clinical manifestations, the most common
1s being airsaculitis, pericarditis, septicemia and
death (Sojka, 1965 and Vidotto, et al., 1990).

Colibacillosis due to virulent £ .coli in chickens

is characterized by a respiratory disease which

is frequently followed by g generalized
infection (Gross, 1984).

In the present Study, only a restricted number

of serotypes O] » 02, 06, 078,

and 0126 have

been biochemical] y and serologically identified

that represent the most common serotypes in

the Egyptian poultry farms.

The most

predominant S€rotypes were Q1 and O78 where

each represent 9 isolates out
06 (7 isolates), 0]26

02 (3 isolates),
by Salama, ¢y
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of 33 followed by

(5 isolates) and finally
These resylts Were confirmed

al. (2007) who récovered 5

different E, coli Serotypes identifieq
06, 078 and 0126. Pathogenic £, 4, isolateq
for poultry commonly belong 1, certaip
Serogroups, particularly 078, o) and 02, apg4
sometimes Q15 (Gross, 1994 and Chart, et al,
2000). The relation between biochemicyl and
serological identification of E. coli confirmeq

801, 0

that the variation of reactions within the same

source of samples was related to the differences

O2 in their
biochemical reactions, Similar serotypes (01,

02 and 078) were obtained by Ibrahim (1997)
and McPeake ef g7 (2005). In addition
Peighambari ef 4 (1995) recorded that the
most  common serogroupes of E.
“ncountered in avian disease condition Were
078, 02 and 01 which were associated with
Septicemic £. colj infection in poultry.

The bacteriulugical method for detecting

1o the
pathogens, typically involves culturing '

and

coli
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. - li serotypes:
Table (1) Results of RCR amplifications of different genes of £. €0

Serotypes PCR results P-ﬂ-thnh‘t;l‘;p
Product caeA Product
165rRNA | Product | STX | Product | STh

O1 + + ~ = EHEG
02 + + 2 = | EREC—
h-,_.______\‘*

06 + 204bp 323bp i3 171bp - 200bp ETEC
~ ___-_"""--..._,_

078 + + _ — EHEC
0126 n o + | EPEC
(/] e

Recovery rate | 33/33 (100%) 21/33 (64%) 7/33 (21%) 533 (15%)

EHEC: Enterohacmorrhagic E. coli., ETEC: Enterotoxigenic E. coli. & EPEC: Enteropathogenic E, coli,

DISCUSSION

This work was planned for bacteriological
characterization of chicken E. coli isolates
using PCR. In birds E. coli infections cause
many clinical manifestations, the most common
is being airsaculitis, pericarditis, septicemia and
death (Sojka, 1965 and Vidotto, et al., 1990).
Colibacillosis due to virulent E .coli in chickens
Is characterized by a respiratory disease which
is frequently followed by a generalized
infection (Gross, 1984).

In the present study, only a restricted number
of serotypes O1, 02, 06, 078, and 0126 have
been biochemically and serologically identified
that represent the most common serotypes in
the Egyptian poultry farms. The most
predominant serotypes were O1 and 078 where
each represent 9 isolates out of 33 followed by
06 (7 isolates), O126 (5 isolates) and finally
02 (3 1solates). These results were confirmed

by Salama, er al. (2007) who recovered 5
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different E. coli serotypes identified as O], 02,
06, 078 and O126. Pathugénic E. coli isolates
for poultry commonly belong to certain
serogroups, particularly O78, O1 and 02, ang
sometimes O15 (Gross, 1994 and Chart, ¢ al,,
2000). The relation between biochemical and
serological identification of E. coli confirmed
that the variation of reactions within the same
source of samples was related to the differences
in serotypes and also revealed the similarity
between serotypes O1 and 02
biochemical reactions. Similar serotypes (Ol,
O2 and O78) were obtained by Ibrahim (1997)
and McPeake et gql. (2005). In addition
Peighambari er al. (1995) recorded that the
most cummq.::n of E. coli
cncountered in avian disease condition were
078, 02 and O1 which were associated with
septicemic E. coli infection in poultry.

The bacteriological method for detecting
pathogens,

in their

serogroupes

typically involves culturing the
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amplification of heat stable enterotoxin (sth)
encoding gene using specific primers. The gene
was detected only in serotype O6 which was
enterotoxigenic E. coli with a product of 171bp
as shown in photo (5). This result isn't in
conformity with that of Chomvarin ef al. (2005)
Who examined 11 E coli isolates for the
presence of enterotoxin encoding gene and non
of them were positive for this gene,

As regards to the eaed amplification
using its specific primers, a PCR product of
200bp was obtained only in serotype 0126
which was enteropathogenic E. coli as shown in
photo (6). Ji-Yeon et al. (2005) obtained a PCR
product of 890bp on studying the same gene
using PCR while Kilic et al. (2009) stated that
eaed gene was correctly amplified in 48% of
the samples as E. coli with a product of 384bp,
and reported that these results were confirmed
by the results of biochemical tests.

From Table (1) it was clear that STY
Efne was present in 21 out of 33 isolates (64%)
followed by S7# gene (21%) which was present
in 7 isolates then eaed gene (15%) present in 5
isolates and all 33 isolates carried 16SrRNA
gene. Similar results were obtained by Debroy
and Maddox (2001) who claimed that the most
commonly observed virulence factor in bovine
isolates was the presence of ege genes, which
occurred in about 30% of the isolates. The same
researchers reported a 13.2% isolation rate for
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eaeA from chickens. The isolation rates UFEQM
from different E. coli strains have been feg
in epidemiological studies from Varioy

locations worldwide. Meanwhile Bi, ¢ o

(1999) detected the the eaed gene in 60% of the

strains. Also Kariuki, ef al. (2002) anqg Kilic, ¢

al. (2009) detected the eaed gene in 60.99 of
E. coli strains in chickens in Kenya ang i, 48y,

of E. coli strains in chickens in Elazig. Turkey,

respectively. According to PCR results, by
using STX, STh, eaeA and 16SrRNA genes, one
can differentiate between the differen
serotypes of E. coli isolated from chickep or
other animal species. :

Overall, this study demunstfated the importance
and advantages of PCR in comparison with the
identification
procedures in the rapid identification and

traditional  isolation  and
differentiation of E coli serotypes as it is more
clearly that the use of PCR assay is able to
differentiate Serotypes of E. coli in the
suspected samples saving time, money and
effort. Also multiplex PCR can be optimized
using different primers used in this work to

discriminate the S€rotypes of E. coli in samples
in one step,
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