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Abstract
Escherichia coli is a bacterium which is responsible for various diseases not only in human but
also in domestic animals and poultry. The present study is done with the objective of Isolation of
Escherichia coli from postmortem samples of chickens, infants’ faecal samples and calves
diarrhoea samples, characterization of Escherichia coli through biochemical tests, pathogenicity
test using Swiss albino mice, revelation of antibiotic sensitivity of E. coli isolates and
identification of virulence genes by PCR along with in silico study.
Keywords: Escherichia coli, virulence genes, faecal samples
(India). Sterilization of the glasswares was
done as per the standard protocols. All
bacteriological media, chemicals and
reagents used in the study ware purchased
from Hi- media (India) and Difco (USA).
Experimental Swiss albino mice (weaned)
were procured from Mukteshwar, IVRI as
per rules and regulations of Animal Ethical
Committee for testing pathogenicity of
Escherichia coli isolates. In the present
study of molecular typing of pathogenic
isolates of Escherichia coli based on
virulence factors, primers synthesized by
Metabion international AG were used. The
primers for pTJ100 related genes include iss
(increased serum survival) (Binns et al.,
1979; Chuba et al., 1989 and Pfaffl et al.,
2000), cvaC (structural gene for colicin V
operon) (Vidal et al., 2004) and iucD gene
(gene for aerobactin operon encoding

Introduction
Escherichia coli is a bacterium which is
responsible for various diseases not only in
human but also in domestic animals and
poultry. The present study is done with the
objective of Isolation of Escherichia coli
from postmortem samples of chickens,
infants’ faecal samples and calves diarrhoea
samples, characterization of Escherichia coli
through biochemical tests, pathogenicity test
using Swiss albino mice, revelation of
antibiotic sensitivity of E. coli isolates and
identification of virulence genes by PCR
along with in silico study.
Materials and methods
Glassware,
plasticware
and
other
disposables required for the study were
purchased from M/S Axygen Scientific
(USA) and M/S Tarson Product Pvt. Ltd.
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whereas congo red dye reduction test
showed 10 colonies positive. Animal
inoculation test in swiss albino mice caused
death of 13 (37.14%) mice inoculated with
nine different serotype. MTCC443 isolate
was used as positive control for the same.
Study for the presence of seven virulence
genes (iss, irp2, iucD, cvaC, papC, ireA and
eae) in Escherichia coli using PCR revealed
presence of only five as iss, irp2, iucD, cvaC
and papC in isolates acquired from poultry,
human and calves samples. Most of the
isolates contained iss (65.71%) gene
followed by irp2, cvaC, papC gene each
54.28% whereas only 45.71% isolates
exhibited presence of iucD gene. The
sequencings of different genes were
obtained in FASTA format. The BLASTn
analysis of sequence of iss gene (309 bp) for
297 bases, and of irp2 gene (413 bp) for 396
bases showed 99% identity with the
sequences retrieved. The iucD gene (714 bp)
showed identity of 99% with the nine
sequences and 96% with one sequences for
693 bases. The cvaC gene (679 bp) also had
maximum identity of 99% with the nine and
98% with one sequences for 672 baces. The
papC gene (205 bp) showed 100% identity
with nine sequences and 99% with one for
205 bases as observed by Larkin et al.
(2007). Antibiotic sensitivity test was
executed for 35 isolates of Escherichia coli
(21 of poultry, 06 of calves and 08 of
human) and ATCC 25922 reference strains
intended for common antibiotics. The result
showed that Ceftriaxone was most effective
(37.14%) drug among all whereas Nalidixic
acid and Amoxyclave both were resistant
(62.85%). Kanamycin and Streptomycin was
most sensitive drug (42.8%) whereas
Vancomycin and Amoxyclave was resistant
drug (61.9%) against poultry isolates.
Ceftriaxone was most sensitive drug (50%)
whereas Streptomycin, Nalidixic acid and
Kanamycin were resistant (75%) against
isolates of human diarrhea samples.
Vancomycin and Amoxyclave were most
sensitive but Nalidixic acid and Gentamicin
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membrane bound enzyme synthesizing N hydroxylysin) (Marta et al., 1988) were
used. However, primers for iron related
genes include ireA (encodes an iron
responsive element) (Russo et al., 2001) and
irp2 (Iron-repressible gene associated with
yersiniabactin synthesis) (Schubert et al.,
1998). Genes encoding certain adhesions
included papC (encoding parts of P pilus)
(Kylie et al., 2005), intimin (virulence factor
of EPEC adhesin) and stx (Shiga toxic gene)
both (Estelle et al., 2006).
Isolation of bacteria was done according to
the standard protocol and biochemical test
was done using Biochemical test kit
(KB010: HiMVic). Samples were sent to
National Salmonella and Escherichia Centre,
Central
Research
Institute,
Kasauli
(Himachal Pradesh) for serotyping. Congo
red dye test and haemolytic test were
performed as the protocol described by
Catana et al., (2009) and Joon and Kaura
(1993). Animal inoculation test was done by
the protocol described by Coburn et al.
(1954). For isolation of genomic DNA the
procedure followed with slight modification
was in agreement with that of Wilson and
Ochman (1987). PCR reaction was carried
out for observing the presence of iss, irp2,
iucD, cvaC, papC, ireA and eae genes as the
protocol described by Shannon et al. (2009)
and Christa et al. (2005). For sequencing the
PCR products thus obtained were sent to
SciGenom Labs Private Ltd., Kerla. The
sequences thus obtained were subjected for
homology search using Bioinformatic tool
BLAST (Basic Local Allignment Search
Tool) and phylogenetic relationship is
determined using ClustalW software.
Results
Out of 120 samples, 35 samples belonging
to 7 different ‘O’ serogroups (O-2, O-8, O11, O-25, O-55, O-60 and O-90) while four
isolates were found to be untypable and one
was rough isolate were obtained.
Haemolytic activity test showed 8 colonies
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showed 100% resistant for calves’ diarrhea
samples.
Discussion
Prevalence of Escherichia coli was in
agreement with that of Kumar et al. (2009).
However, Hussein and Bollinger (2005)
reported higher prevalence i.e. 28% in case
of poultry isolates 70% in case of calf
diarrhea sample and 55% in human infant
stool sample. Lower prevalence was
reported by Sharma et al. (2004) in well
supervised farms. Serotype O-11 and O-60
were found common in human diarrhoea as
well as calf diarrhea sample whereas O-55
was reported in poultry as well as calf
diarrhorea sample. The finding of
haemolytic test and congo red dye test was
in accordance with that of Boro et al. (1983)
and Catana et al. (2009). Blanco et al.
(2004) and Mansfield et al. (2001) obtained
the similar result as revealed in this study.
Histopathological lesions shown by the mice
died of E. coli infection was in accordance
with that of Thomson and Schiffler (1996).
The result of antimicrobial resistance test
was corroborative with that of Panda and
Panda (1987) and Sutariya (1993). All E.
coli isolates deemed potentially pathogenic
possesed the gene iss, iucD and cvaC.
Similar genes were also reported in the
study of Johnson et al. (2006) on
identification of minimal predictors of avian
pathogenic E. coli virulence for the use of a
rapid diagnostic tool. The effect of cvaC
gene association with iss in enhancing the
virulence of avian pathogenic E. coli was
detected by Delicato et al. (2003). The result
of in silico study obtained was in agreement
with that of Winarsih et al. (2011).
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