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Detection of Escherichia Coli hlyA gene and Staphylococcus aureus Sea
gene in raw milk of buffaloes using RT-PCR technique in AL- Qadisiyah
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Abstract

The aim of this study was to determines the prevalence of virulence gene hemolysin A (hly A) Escherichia coli and
staphylococcal enterotoxins (sea) in Staphylococcus aureus in raw milk buffaloes. In molecular laboratory, real-time
polymerase chain reaction (RT-PCR) technique has been performed for 24 samples which have been taken randomly from
Buffaloes milk, using primers of high specificity for Escherichia coli hlyA gene and Staphylococcus aureus Sea genes. The
results showed different degrees of the studied genes activities. Four out of 24 samples represented S. aureus Sea gene (16.6%)
whereas 16 out of 24 samples represented E. coli hlyA gene (66.6%). this study concluded that buffaloes milk might be a
source of contamination with pathogenic bacteria of virulent genes which may have different levels of activities
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Introduction Staphylococcus aureus’ because the milk composed from
many of nutrient element like protein - sugar -fat - mineral

Raw milk is a good environment for the multiplication and etc (1).
of many of bacteria like ‘Salmonella spp, Campylobacter The virulence genes is a sequence of nucleotide in
spp, Yersinia enterocolitis, Escherichia coli, and DNA or plasmid of virus, fungi, and bacteria, it has specific
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code for creating virulence factor (proteins) that has a great
role in the pathogenesis of the organism (2,3).

S. aureus, Streptococcus spp and E. coli are a most
common pathogen that lives in the milk of cow and
buffaloes because they have one or more of virulence genes
(4) The virulence genes transmitted among the organisms
by two way, vertical way (by plasmid transmission) and
horizontal way (second generation) (5,6).

The gene hlyA and Sea are the most common virulence
genes in E.coli and S.aureus respectively, The gene hlyA
has the ability to produce active extracellular called
cytotoxic hemolysin causing big, clear area of hemolytic
around the colonies that formed on blood agar to absorb the
iron from analytic blood, hemolysin secreted across
membranes of bacteria and create a pore in the cell and
affects erythrocytes (7-10). While sea gene in some of the
strains of Staphylococcus aureus produces a protein called
enterotoxin make the bacteria more virulence, it will
increase significantly and severity of the infection (11).

Real time PCR is modern accurate assay to detection
virulence genes used by several studies (12,13).

The aim of this study was to investigate the prevalence
some virulence genes in E.coli and S. aureus from raw milk
in buffaloes and studying the activity of these genes by
using Real Time PCR technique.

Materials and methods

Sample collection

Sample collection: Twenty-four samples of raw milk
were collected randomly from buffaloes in different areas
of the AL-Qadisiyah governorate transported directly to the
laboratory of microbiology, of Veterinary Medicine faculty,
University of AL- Qadisiyah All the samples were directly
to the molecular assay of Real-Time PCR.

Bacterial genomic DNA extraction

Bacterial gDNA was prepared from E.coli and S. aureus
samples by using PrestoTM Mini gDNA Bacteria Kit.
Geneaid the USA). 1 ml of overnight bacterial growth on
Brian heart broth was put in (1.5) ml microcentrifuge tubes
and then trans to centrifuge at (10000) rpm for 1 minute.
After that, the supernatant was left and pellets of bacterial
cells were used in gDNA, and the extraction was prepared
according to company directions. Extracted gDNA was
submitted to test of the Nanodrop spectrophotometer
apparatus, and then kept at -20C until performing Real-
Time PCR.

Real-Time PCR

Real-Time PCR technique was done for detecting the
genes hlyA in E.coli isolates and Sea in S. aureus isolates.
The primers were designed by using NCBI-GenBank
recorded sequence by using primer 3 plus website
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designing. The primers were applied by company of
Bioneer in Korea) Table (1).

Table 1: Sequence, Amplicon and Genebank code of used
primer

Primer Sequence Amplicon GenBank

GAGTTGGATCTTC
AAGCAAGACG
TTAATCCCCTCTG
AACCTTCCC
ATAAGCATGCTG
GTGAGTGC
TCTCTGCAACGTG

R CTCAAAC

Sea 91-bp KT284332.1

hiyA 88-bp NC_012487.1

The Real-Time PCR amplification reaction was done
by wusing kit called (AccuPower® Green Star
TMgPCRPreMix, from company of Bioneer in Korea) and
the qPCR master mix was prepared for each sample
according to company directions Table (2).

Table 2: Included volume of used solution in master mix
solution

gPCR master mix Volume
Genomic DNA template SuL
Forward primer (10pmol) 1uL
Reverse primer (10pmol) Ins
DEPC water 13uL
Total volume 20pL

Next step these qPCR master mix components that
mentioned in the table above was transferred into Green
star qPCR premix standard plate tubes that contain the
SYBER green dye and other PCR amplification
components, then the plate mixed by Exispin by use vortex
centrifuge for three minutes, then placed in MiniOpticon in
Real-Time PCR system and applied settings of the
thermocycler apparatus Table (3).

Table 3: Show temperature, time and repeat the cycle in all
stage of PCR process

. Repeat
qPCR step Temperature  Time cycle
Initial Denaturation 95 °C 3 minute 1
Denaturation 95°C 10 sec
Anneahng\ Extension 60 °C 30 sec 45
Detection (scan)

Melting 60-95°C 0.5 sec 1
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Results Amplification

The total milk samples have taken from random T

buffaloes are twenty-four. All samples were tested by PCR
by using two primers designed according to website NCBI-
GenBank and recorded sequence by using primer 3 plus
design online for detection two genes, hly A gene in E.coli
and Sea gene in Staphylococcus aureus as a Table (4).

AU
L=1

0E &

Table (4): Show results (percentage and number) of the

genes that diagnostic by RT-PCR i

Samples Positive ~ Percent (%)

Figure 1: Real-Time PCR amplification plots for hemolysin
S.aureus (Enterotoxin gene) 4/24 16.6% gene in E. coli positive isolates (Red plot) and Enterotoxin
gene in S. aurous positive isolates (Blue plot).

E.coli (Hemolysin gene) 16/24 66.6%

Well ) Fuor O Sample o g2 o ca A
ADd SYBR Escherichia col 1.93 | (=) Positive |
A0S SYBR Escherichia col 0.962 {+4) Positive
B0 SYBR Escherichia col 2.04 (+) Positive
BS STYBR Escherichia caol 1.07 (+) Positive
Co SYBR Escherichia col 1.82 ({+) Positive
a5 SYBR Escherichia col 0.811 {4) Positive
DO3 SYBR Staphviococous 1.11 {+) Positive
Do SYBR Escherichia col 1.60 {+) Positive
DO5 SYBR Escherichia col 1.45 {+) Positive
Ed< SYBR Escherichia col 1.62 {+) Positive
EOS SYBR Escherchia cal 1.04 {+) Positive
FO SYEBER Staphylococcus 0773 (=) Positive
FO3 SYBR Staphylococcus 1.30 {+) Positive
Fo< SYBR Escherichia col 1.75 {+) Positive
FO5S SYBR Escherichia col 1.51 {+) Positive
S0Z2 SYBR Staphviococous 0.973 {+4) Positive
S0 SYBR Escherichia col 1.75 ({+) Positive
S05 SYBR Escherichia col 1.54 {+) Positive
HO=% SYBR Escherichia col 1.21 {+) Positive
HO5 SYBR Escherichia col 1.66 {+) Positive
a0l SYBR Staphviococous 0.00555
a0Z2 SYBR Staphviococous 0.310
A03 SYBR Staphviococous 0.213
ads 5YEBER Escherichia col 0.00593

Figure 2: Real-Time PCR endpoint data analysis of £.coli hemolysin gene and S. aurous Enterotoxin gene-positive isolates.
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Figure 3: Real-Time PCR melt curve of E.coli hemolysin
gene and S. aurous Enterotoxin gene-positive isolates.

Melt Peak

-d{RFU)idT

t t t t t t t
85 70 75 80 85 80 95
Temperature, Celsius

Figure 4: Real-Time PCR melt peak of E.coli hemolysin
gene and S. aurous Enterotoxin gene samples that show
primers specificity at approximately 84C melt peak.

Discussion

Many of the researchers studied virulence genes like sea
and hlyA gene in Staphylococcus aureus and E.coli
respectively by using RT-PCR technique and they found
contrast degrees of activity of the genes (11-15).

Our results found the prevalence of 4ly 4 gene in E.coli
that isolated from raw milk samples have taken from female
buffalos was (66.6%). In USA, the prevalence of hly A
gene in E.coli was 63% (12), and in Spain was 56% (15)
that considered very close to our results and support our
study. While in Iran (16) In Spain (17) and in Egypt (18)
found the prevalence of 4ly A gene that isolated from E.coli
from raw milk of buffaloes were (23%), (35%), and
(50.2%) respectively; all above represent less than the value
of our results. Many of studies recorded the prevalence of
hly A gene in E.coli more than our rates like (19) where
record (71.3%) in Canada.
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Many of studies recorded the prevalence of #ly 4 gene
in E.coli more than our rates like (19) where record (71.3%)
in Canada.

The prevalence of virulence genes of E.coli recorded in
summer more than winter and other seasons, that means the
season has strong relationship with the prevalence, there are
significant differences in rate distributions of virulence
genes in E.coli were observed milk samples taken in
different seasons also from different areas, it has different
values of hlyA gene; however, significantly higher rates
were found in cow and buffalo, also depend on the type and
virulence of the strain (13).

Our results found the prevalence of Sea gene in
Staphylococcus aureus that isolated from raw milk samples
has taken from buffalos was (16.6%), that agreement with
results of (20) in Germany where it was (15.9%).
Furthermore, results of (21) also agree with our results in
Germany was the most frequent (17.4%) of Enterotoxin
gene. While (22) recorded rate more than our results where
he found the percentage of sed gene in Staphylococcus
aureus was (46%) in Iran - Tehran. also, Sea gene was
(69.6 %) by (23) in France that isolated the gene from
Staphylococcus aureus has taken from food poisoning, (24)
confirm prevalence less than our results were record
(15.4%).

Causes of different the rates among the studies depend
on several factors; sed gene was significantly related with
the severity of the disease, SE4 protein will increased -
expression of inflammation mediators (25). Mohammad
and coworkers (2009) Found the percentage of S. aureus
carrying sea gene depends on the type and degree of the
infection.

This is due to many differences in the prevalence rate
of sea gene and differant degree of activities in different
studies. However, we should consider that detection of se4
genes is not always concurrent with the toxin production,
this may be due to a lower level of toxin productions or
mutations in regulatory regions even in one strain (26).

At the end, the virulence genes distributed at different
in the values and the activation and related with the
organism and the environment around.
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