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ABSTRACT

Out of 100 samples of panipuri collected 74 were positive for E. coli. Isolates pel6, pe68, pe74, pe88 and pe93 were selected based on their
protein production and multi drug resistance properties. All the five isolates were subjected for subjected to cytotoxic effe ct and PCR analysis. B-haemolysis
were shown by all the five isolates on micro-titre plates. PCR analysis of the isolates showed that all five are negative for Stx-1 whereas for Stx-2 only pel6 is

positive and the rest four are negative.
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INTRODUCTION

E. coli is a consistent inhabitant of the human intestinal tract
and it is the predominant facultative organism in the human
gastrointestinal tract. E. coli is frequently contaminating organism and is
a reliable indicator of fecal pollution, generally in insanitary conditions
of water, food, milk and other dairy products. But some strains when
they enter through digestive system they can cause illness, due to toxins
they secrete. The toxins produced by E. coli strains include heat-labile or
heat-stable enterotoxins and Shiga-like toxin. Shiga-like toxin, also
known as verotoxin, is a toxin generated by some strains of Escherichia
coli. It is named for its similarity to the AB-5 type Shiga toxin produced
by the bacteria Shigella dysenteriae. There are two types, known as stx-1
and stx-2. Shiga toxin-producing E. coli is a type of enterohemorrhagic E.
coli (EHEC) bacteria that cause illness ranging from mild intestinal
disease to severe kidney complication. Shiga toxin producing E. coli
causes a condition known as hemorrhagic colitis. Shiga toxin is also
responsible for hemolytic uremic syndrome, a life threatening
complication that causes kidney failure.

E. coli 0157:H7 is a partof the enterohemorrhagic group of E.
coli. This pathogen produces verotoxins that can cause thrombotic
thromobocytopenic purpura, hemorrhagic colitis and hemolytic ureamic
syndrome. Six genes of E. coli 0157:H7 are generally targeted for PCR
confirmation, namely rfbE (0157 antigen), eae (intimin), stxI (Shiga
toxin 1), stx2 (Shiga toxin 2), hlyA (hemolysin) and fliCh7 (flagellar
antigen) 1.

Study on toxins and genes involved in toxin production by E.
coli have been carried out by few investigators. Honda et al. showed the
use of Biken test in which a precipitin line will be formed in the agar
between E. coli colony producing heat-labile (LT) enterotoxin and anti-
cholera-toxin or anti-LT sera placed in an adjacent wall [ Shigella
dysenteriae-1 like toxin produced by E. coli has been purified and
characterized by O’Brien and Laveck.]®] Jeshveen et al. has worked on
optimization of multiplex PCR conditions for rapid detection of E. coli
0157:H7 virulence genes [4].

MATERIALS AND METHODS

Media and antibiotics:
Dehydrated media and other chemicals used for the present

study were procured from Hi-media Pvt. Ltd., Bombay, India.
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Isolation of E. coli:

A total of 100 samples were collected from street vendors in
and around Bangalore using sterile containers. Isolation of E. coli was
carried out using Eosin Methylene Blue agar media. One ml of each
samples were used for isolation purpose. Nucleated colonies with or
without metallic sheen were selected for further studies. The five isolates
pel6, pe68, pe74, pe88 and pe93 which showed multi drug resistance
and more of protein production were selected for further studies (data
presented elsewhere).

Cytotoxic effect of isolates:

Cultures were inoculated into nutrient broth and incubated
for 24 hrs. After incubation cell extracts of the cultures were subjected to
ammonium sulphate precipitation and dialysis using 1% sucrose
solution Bl Partially purified samples were subjected to micro-
haemagglutination test to check cytotoxic effect of toxins. 1% suspension
of sheep red blood cells in sterile physiological solution was added to
each supernatant diluted by a factor of 2. This mixture was then
incubated in 96 well micro-titre plates for 1 hour at 372C to determine o-
haemolysis activity. The micro-titre plates were later incubated at 42C
over night (hot-cold shock) to reveal B-haemolysis activity 61,

Genomic DNA extraction:

The genomic DNAs from five E. coli cultures were isolated
using genomic DNA extraction Kit (Bhat Biotech). The pellet from 1.5 ml
of overnight culture was resuspended in 500 pl of lysis buffer and
incubated at 372C for 1 hour to lyse the cells. Genomic DNA was then
extracted by Phenol/Chloroform. DNA from the aqueous phase was
precipitated with isopropanol, washed with 70% Ethanol and air dried.
The DNA pellet was dissolved in 50 pl of nuclease free water. 1 ul of the
genomic DNA was used to analyze on 0.5% Agarose gel electrophoresis
7]

Polymerase Chain Reaction (PCR):
Amplification of the Stx-1 and Stx-2 gene was performed
using following primer pairs (8.
Stx-1 Forward primer: 5’- ATGTCAGAGGGATAGATCCA -3’
Stx-1 Reverse Primer: 5’- TATAGCTACTGTCACCAGACAAT -3’
Stx-2 Forward primer: 5’- AGTTCTGCGTTTTGTCACTGT C -3’
Stx-2 Reverse Primer: 5’- CGGAAGCACATTGCTGATT -3’
PCR was performed as follows in a total volume of 50 pin a 0.2 ml thin
walled PCR tube.

Components Quantity
Nuclease free water 37.0
Genomic DNA (0.2pg/pl) 2.0 ul
Forward Primer (10uM) 2.0 ul
Reverse Primer (10puM) 20u
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10X Reaction Buffer 5.0 ul
dNTP Mix (10mM) 1.5l
Taq DNA polymerase (5 U/ul) 0.5
Total volume 50 ul

The amplification was carried out in a Master cycler®
Thermocycler (Eppendorf, Germany) using initial denaturation of 952C
for 2 minutes, followed by 40 cycles of denaturation at 94°C for 45
seconds, annealing at 56°C for 1 minute and extension at 72°C for 1
minute. Final extension was carried out at 722C for 10 min. 10 pl of PCR
product was analyzed on 1.5% Agarose gel electrophoresis.

RESULTS AND DISCUSSION

Out of 100 samples collected 74 samples showed the
presence of E. coli. All the 74 isolates showed nucleated colonies with or
without metallic sheen on EMB agar (Fig. 1). Among 74 isolates, isolates
pel6, pe68, pe74, peB8 and pe93 showed comparatively more growth
and more protein production.

When micro-titre plates with blood and partially purified
proteins were incubated at 37°C for 1 hr all five samples had changed
their colour due to cytotoxicity. On ‘hot-cold shock’ treatment with
overnightincubation at42C all the five samples retained their colour and
did not revert back to normal. This indicates that proteins from all the
five isolates are capable of showing B-haemolysis blood cells (Fig. 2).

On genomic DNA isolation all the five isolates, pel6, pe68,
pe74,pe88 and pe93, showed prominent bands on agarose gel (Fig. 3).
On PCRanalysis of the isolates there was no amplified productof 185 bp
expected for Stx-1 in any of the samples (Fig. 4). Only primer dimmers
were observed in all samples. But there was an amplified product of 160
bp, corresponding to Stx-2 in pel6 but not in other samples (Fig. 5).
Band of ~520 bp was observed in samples 4 and 5, but that is not
expected for Stx-2. This says that among the 5 E. coli isolates one isolate
(pel6) is negative for Stx-1 and positive for Stx-2, whereas the other four
isolates (pe68, pe74, pe88 and pe93) are negative for both Stx-1 and Stx-
2.

The Biken test used by Honda et al. was 98% sensitive and
99% specific for the detection of E. coli isolates capable of producing
heat-labile enterotoxin [2l. A toxin from an enterotopathogenic strain of
E. coli H30 was purified and characterized by O’Brien and Laverk Bl The
E. coli H30 toxin and Shiga toxin showed similar bands on SDS-PAGE,
identical isoelectric points, comparable biological activities, i.e.,
cytotoxicity, lethality for mice and enterotoxicity and the same relative
heat stabilities. Nevertheless, the two toxins had apparently different
molecular weights as determined by sucrose gradient analysis, by gel
filtration and by cross-linking experiments with dimethyl suberimidate.
Jeshveen et al. established a protocol for the detection of the pathogen E.
coli 0157:H7 and E. coli virulence genes (eaeA, rfbE, hly, stx1 and stx2) in
a multiplex PCR protocol using six specific primer pairs . The target
genes produced species-specific amplicons at 625 bp, 397 bp, 296 bp,
166 bp, 210 bp and 484 bp for E. coli 0157:H7 (fliCh7 gene) and
virulence genes (eae4, rfbE, hly, stxI and stx2) respectively.

Fig. 1: Growth of E. coli on Eosin Methylene Blue agar medium

Fig. 2: Haemolytic effect of partially purified proteins from E. coli on
blood cells in microtitre plate on ‘hot-cold shock’ treatment
Sample 1:pel6, Sample 2: pe68, Sample 3: pe74, Sample 4:

pe88, Sample 5: pe93, Sample C: control
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Fig. 3: Agarose gel electrophoresis of genomic DNA isolated from 5
different E. coli isolates. Lane 1: pel16, Lane 2: pe68, Lane 3: pe74, Lane
4:peB8, Lane 5: pe93
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Fig. 4: Agarose gel electrophoresis of PCR products of Stx-1.
Lane M: DNA molecular weight marker; Lane 1: pel6, Lane 2: pe68, Lane
3:pe74,Lane 4:pe88,Lane5: pe93
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Fig. 5: Agarose gel electrophoresis of PCR products of Stx-2.
Lane M: DNA molecular weight marker; Lane 1: pel6, Lane 2: pe68, Lane
3: pe74, Lane 4: pe88, Lane 5: pe93
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CONCLUSION

E. coliis prevalent in panipuri samples sold in Bangalore city.

PCR analysis of the five isolates showed positive result for only stx2
toxin by only one isolate, whereas negative results were obtained for the
other isolates. All the five isolates were negative for stx1 toxin. But
cytotoxic effect of partially purified samples of all the five isolates
showed f-haemolysis on blood agar. Though haemolysis may not be due
to stx1 or stx2 toxins, it could be due to other toxins produced by the
isolates. Productions of other types of toxins by the isolates need to be
confirmed.
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