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INTRODUCTION

Staphylococci include many species
of pathogenic bacteria that cause in-
fection to humans and animals, the
species (8. aureus) is one of the most
important pathogenic type to humans,
and the most common species respon-
sible for a wide range of diseases such
as furuncles, various abscesses, wounds
abscesses resulting from surgical oper-
ations, dermatitis, soft tissue inflam-
mation, arthritis, bones inflammation,
bronchial pneumonia, inflammation
of internal parts of the heart and in-
juries caused by toxins such as toxic
shock syndrome and Staphylococcus
aureus syndrome and food poisoning
(1). Due to a lot of Virulence factors,
this bacterium has pathogenesis and
ability to invade the host’s tissue and
spreading in it such as the production
of Toxins and enzymes that help bac-
teria to cause infection (2). They have
the ability to produce many toxins,
extracellular enzymes such as coag-
ulation enzyme of blood plasma that
has the ability to inhibit phagocytosis,
It also has the ability to produce other
enzymes representing spreading fac-
tors such as Staphylokinase enzyme,
proteinase enzyme and lipase enzyme
which contribute to bacterial invasion
of tissues and the spread of infection
, It also works on the production of
Alpha, Beta, Gama and Delta-type li-
poproteins as well as the production of
gastrointestinal toxins leading to food
poisoning . Besides that, it has ability
to produce exogenous toxins produced
in cases of Toxic shock syndrome and

Staphylococcal scalded skin syndrome

(3). In addition to that, it has a wallet
that helps bacteria to resist phagocyto-
sis (4). This Bacteria also has cell wall,
which is considered as an anti-genet-
ic structure containing anti-genetic
structures (peptidoglycan, teichoic ac-
id and A protein). The cell wall works
to resist the host’s immune system
and forms osmosis protection for the
bacterial cell (5,6). One of the other
Virulence factors is that some S.aureus
strains is having mecA gene which is re-
sponsible for the resistance of the fixed
penicillin group as a result of their en-
cryption of PBPs Penicillin binding
proteins which work to reduce the har-
mony with Meticillin antibiotic, the
Staphylococcus resisting Meticillin are
called MRSA which are characterized
mainly by their institutionalization in
hospitals and called HA(Hospital Ac-
quired)-MRSA and when they take
the community as a residence , they
are called CA(Community acquired)
MRSA. The importance of these an-
tibiotica came through their resistance
to many antibiotics such as resisting
all the species of[3—Lactarn antibiot-
ics and many other antibiotics (7). The
first Meticillin Resistant S.aureuswas
recorded in England in 1961 and made
a massive health disaster that moved to
different parts of the world (8) . Due to
the importance of MRSA in causing
various infections of the body and the
difficulty to find a medication and con-
trolling them besides the lack of stud-
ies about their spread in the hospitals
of Al-Diwaniyah city, Iraq, also we
have lack of molecular studies related
to pathologic factors (Virulence fac-
tors) of this bacteria. The current study
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aimed by finding the genes responsible
for the virulence factors in S.aureus iso-
lates by using the Single and Multiplex
PCR mechanism (technology).

MATERIALS AND METHODS

Isolates collection

60 isolates (urine, wound swabs,
burn swabs) were collected from Al-Di-
waniyah Teaching Hospital, Iraq for
the period from October 2016 to Jan-
uary 2017, the study included difterent
clinical isolates, these isolates were col-
lected from different parts of the dor-
mant patient’s bodies for all ages and
both genders.

Isolation and identification
(Genomic DNA extraction)

DNA was extracted from the S.qu-
reus bacteria by using the Genomic
DNA Mini Kit which is supplied by
the American company (Geneaid) and
due to the instructions of the supplying
company .

Preparation of Agarose gel
Prepared with Sambrook and method
and his group.

Preparation of Single PCR enzyme
master mix

The Single PCR master mix was
prepared by using AccuPower® PCR
PreMix kit supplied by the Korean
company Bioneer and according to the
instructions of supplying company as
follows:

1. 'The PCR master mix was prepared
in tubes equipped with the kit and
container with adding other com-
ponents of the reaction mixture as

in Table (1):
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Table (1) Components and volumes of single
PCR master mix for coa, cifA, spa, luks and
fnbA genes.

CR master mix Volume

DNA template uLs

Primer Forward 1.5uL
primer

Reverse 1.5uL
primer

PCR water pL 12

Total pL 20

2. After completing the preparation
of the PCR master mix Single, the
tubes were carefully sealed with the
vortex carburetor for 5 seconds.

3. 'The tubes were transferred to the
thermocycler of PCR master mix
Single to conduct DNA amplifica-
tion depending on the optimal con-
ditions of the thermal cycles repre-
sented by the DNA Denaturation
and primersannealing with the sep-
arate string (Annealing) with the
extension of the DNA chain.

Preparation of Multiplex PCR
enzyme master mix

The MultiplexPCR master mix
was prepared by using KAPA2G Fast
Multiplex PCR kit supplied by KAPA
(South Africa) and according to the
instructions of supplying company as
shown in Table 2:

Table (2): Products and components of mul-
tiplex PCR mastermix for coa, clfA, spa, luks
and fnbA genes.

CR master mix Volume
DNA template 2.50L
KAPA2G Fast Multiplex 12.50L
Primer Forward 0.5uL
primer
Reverse 0.5pL
primer
PCR water up to 25pL
Total pL25
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DNA Primers

The genes used in the current study,
which are responsible for the Viru-
lence factors, were supplied by the
Korean company (Bioneer) as shown

in Table (3).

Table (3): DNA primers.

Thermal Cycles Program for the
amplification of DNA

'The PCR reaction was made by us-
ing the thermal amplifier of PCR ther-
mo cycler. The device was processed for
genes under study according to interac-

tion, as shown in Table (4) and Table (5).

Genes Sequences Amplifies products References
mecA F TAGAAATGACTGACGTCCG 154 bp 26
R TTGCGATCAATGTTACCGTAG
Luks F CAGGAGGTAATGGTTCATTT 151 bp 27
R ATGTCCAGACATTTTACCTAA
Spa F ATCTGGTGGCGTAACACCTG 1150-1500 bp 27
R C GCTGCACCTAACGCTAATG
FnbA F GAG CAG CATTAT TCT TAG 270 bp 28
R TTITGTGGCG CTTGTACT
clfA F GGCAACAACTCAATCAAGCA 378 bp Designed in study
R GCTTGGTGCGGATAAACTGT
Coa F AGCAGTTAAAGAAGCAGACG 593 bp Designed in study
R CGTTGTATTCACGGATACCT
Table (4): Thermocycler program for single PCR.
Temperature (°C)/Time
Gene Final Cycling condition Initial
extension extension annealing denaturation denaturation
mecA 72/5 min 72/10 sec 55/30 sec 95/30 sec 95/2 min
spa 72/5 min 72/2 min 59/30 sec 95/30 sec 95/2 min
clfA 72/5 min 72/40 sec 56/30 sec 95/30 sec 95/2 min
coa 72/5 min 72/1 min 55/30 sec 95/30 sec 95/2 min
fnbA 72/5 min 72/10 sec 50/30 sec 95/30 sec 95/2 min
luks 72/5 min 72/20 sec 52/30 sec 95/30 sec 95/2 min
mecA 72/5 min 72/10 sec 55/30 sec 95/30 sec 95/2 min
Table (5): Thermocycler program for Multiplex PCR.
Temperature ("C)/Time Cycle
Genes No.
Initial Cycling condition Final
denaturation extension
Denaturatio annealing extension 30
fnbA 95/2 min 95/30 sec 52/30 sec 72/20 sec 72/5 min
luks
mecA 30
:;;; 95/3 min 95/15 sec 55/30 sec 72/30 sec 72/5 min
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Electrophoresis in Agarose Gel

Electrophoresis was made to the
prepared Agarose gel with a proportion
of 1.5% under 100 volts and 80 amperes
within an hour, for the purpose of de-
tecting the extracted DNA bands and
amplified DNA which represents the
amplifications products or PCR prod-
ucts in comparison with the DNA Lad-
der (100-1500bp)

Primers Design

'The c¢/fA and coa primers were de-
signed in the present study by obtain-
ing the gene serial for each primer
from the genes bank, the gene serial
was entered in Primer.3Plus program
which is found on the website www.
Primer3Plus.com. The appropriate set-
tings were set for each primer such as
the annealing temperature in a propor-
tion G+C with product size as needed,
finally the primer, who is believed to be
appropriate, had been chosen.

RESULTS

Confirmative Diagnosis to detect
MRSA isolates by using method of
PCR reaction

All S.aureus isolates were tested
to make sure they have mecd gene
(Meticillin resistant) by using meth-
od of PCR reaction , the (60 isolates)
showed (according to the previous
methods) that it included this gene ,
therefore , these isolates were consid-
ered as Meticillin resistant , as shown
in figure (1) .

Mechanism of Single & Multiplex
PCR enzyme reaction

Some virulence factors of (30 only)
S.aureus were detected isolates by using
the mechanism of Single & Multiplex
PCR enzyme reaction as shown in fig-
ures below , present study found that
all the isolates (100%) were having the
genes (Coa, ACIf, Spa and fnbA), while
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(13) isolates (43.3%) had (/uks) gene as
shown in table (6):

DISCUSSION

'The method of Single & Multiplex
PCR reaction were used to detect some
genes responsible for virulence factors
in Methicillin resistant Staphylococcus
aureus (MRSA), through the use of
DNA fragments with a limited number
of oligonucleotide, which work as spe-
cialized primers for virulence genes in
the MRSA strain that included coa gene
which is responsible for producing Co-
agulase enzyme, c/f4 gene, responsible
for clumping factor, spa gene, responsi-
ble for A protein, fnbA gene, responsi-
ble for fibronectin Binding Protein, /uks
gene, responsible for the production of
killer toxin of white blood cells (Pan-
ton Valentine Leukocidin), the results
of the study of virulence factors genes
using PCR method showed that all the
30 isolates (100%) were having coa, c/f4,
spa and fnbA genes, as shown in table
11, while the rate of MRSA isolates
possession of fnbA and c/fA genes in the
current study was consistent with the
rate of Hassnawi (23) study which was
(100%) in all MRSA 24 isolates in her
study distributed between 9:9 (100%)
in MRSA isolates acquired from the
hospital (HA-MRSA), 15:15 (100%)
in MRSA isolates acquired from the
community (CA-MRSA). The ratio of
clifA and fnbA was also consistent with
the Atshanet al (24) ratio which reached
100% in Baba-Moussaet al (25) study
that showed that 17% of MRSA isolates
contained. /7264 gene and isolated from
patients infected with urinary tract
infection (UTI) in Nigeria. In anoth-
er study, isolates from isolated MRSA
showed that patients with diarrhea had
100% fnbAgene , bna-Moussaet al (26).
In the current study, c/£4 and fnbA ra-
tio were higher than in et alEiichi (27)
in Japan which reached (77.1%) and
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Figure (1): Products of mecA gene amplification for S.aureus bacteria (Agarose 1.5%, 100 Volt
and 1 hour) by using PCR technique
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Figure (2): Products of Spa gene amplification for MRSA bacteria by using Single PCR

technique
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Figure (3): Products of Coa gene amplification for MRSA bacteria by using Single PCR

technique
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Figure (4): Products of Fnb gene amplification for MRSA bacteria by using Single PCR
technique
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Figure (5): Products of ( Luks+Fnb) gene amplification for MRSA bacteria by using multiplex
PCR technique
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Figure (6): Products of (CifA+Spa+mecA) gene amplification for MRSA bacteria by using
multiplex PCR technique
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(72.5%) respectively. While the ratio of 42 isolates of MRSA were having this
coa gene in the current study was high-  gene in his study. While in the current
er than that of Mlynarczyket al (28), study the prevalence of spa gene was
which was (92.8%), 39 isolates of the (100%) higher than in the Fatemeh ez
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SUMMARY

Staphylococcus aureus is one of the
most important pathogenic type to humans,
and the most common species responsible for
a wide range of diseases such as furuncles,
various abscesses, wounds abscesses result-
ing from surgical operations, dermatitis,
soft tissue inflammation, arthritis, bones
inflammation, bronchial pneumonia, in-
Sflammation of internal parts of the heart
and injuries caused by toxins such as tox-
ic shock syndrome and staphylococcus
aureus syndrome and food poisoning. The
current study aimed by finding the genes

responsible for the virulence factors in
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S.aureus isolates by using the Single and
Multiplex PCR mechanism (technology).
A total of 60 specimens (urine, burn swabs,
wound swabs) from different clinical cases
were collected from patients (in different
age groups) who admitted to several health
centers in Al-Diwaniyah Teaching Hospi-
tal, Iraq, during a period extending from
October 2016 to January 2017. Some viru-
lence factors were investigated for 30 isolate
only of MRSA using Single and Multiplex
PCR for detection virulence factor genes
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which both coa gene encoding production
of coagulase, cItA gene encoding for clump-
ing factor, spa gene encoding for protein A,
tnbA gene encoding for fibronectin binding
proteins, luks gene encoding production of
Panton Valentine Leukocidin(PVL). Re-
sults of current study showed that all iso-
lates 30 (100%) were possess coa,clfA,spa
and fnbA genes, 13 (43.3%) were possess
luks gene.

Keyword: Virulence Factors; Staphy-
lococcus Aureus; spa gene; cIfA gene
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