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Özet
Metisilin dirençli Staphylococcus aureus (MRSA), çoklu ilaç direncine sahip, insanlarda ve hayvanlarda şiddetli enfeksiyonlara neden ola-
bilen en önemli patojenik mikroorganizmalardan birisidir. Yoğurt vb kontamine olmuş fazlaca tüketilen fermente süt ürünleri, tüketicilerde 
MRSA enfeksiyonlarının nedenlerinden biridir. Son yıllarda yapılan klonal incelemelerde, insanlardaki enfeksiyonlarda, hayvanlarda saptanan 
klonal kökenlerin bulunması nedeniyle, bu bakterilerin hayvanlarda ve hayvansal gıda ürünlerindeki epidemiyolojisi önem kazanmıştır. Bu 
bilgiler ışığında, Urfa bölgesinde üretilen yoğurtlarda S. aureus varlığı ve epidemiyolojik olarak MRSA’nın real-time PCR’la saptanması 
amaçlanmıştır. MRSA’nın real-time PCR ile tespiti için, yoğurtlardan elde edilen DNA’larda mecA geni real-time PCR sisteminde çalışılmıştır.  
Bu amaçla 9’u ambalajlı, 55 adeti ambalajsız olmak üzere incelenen 64 yoğurt örneğinde sadece ambalajsız olan yoğurt örneklerinin 2 adetinde 
(%3.13) real-time PCR ile MRSA mecA geni saptanmıştır. Bu çalışmada alınan sonuçlar, Şanlıurfa ilinde satışa sunulan yoğurtlardan direkt 
izolasyonla elde edilen DNA’larda, real-time PCR ile MRSA gibi insan ve hayvan sağlığı için önemli bir patojenin epidemiyolojik olarak 
araştırılabileceğini ve bölgede satışa sunulan ürünlerde varolduğunu göstermektedir. Ayrıca hijyen koşullarına dikkat edilmediğinde bu ürünler 
aracılığıyla ciddi hastalıklara neden olabileceğine de işaret etmektedir.
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Identification of Methicillin resistant Staphylococcus aureus in yoghurts from Şanlıurfa 
by real-time PCR

Abstract
Methicillin resistant Staphylococcus aureus (MRSA) is one of the most important pathogenic microorganisms that display multiple drug 
resistance, causing severe infections in animals and humans. Contaminated or raw milk products, such as yoghurt, are one of the root causes 
of such MRSA infections for the consumers. Recent studies on clonal investigation revealed the same clonal isolates of animals in human 
infections. Thus, the epidemiology of these bacteria in food products and animals has gained importance. Therefore, the aim of this study was 
to epidemiologically detect MRSA in yoghurt samples from Urfa via real-time PCR. To detect MRSA via real-time PCR, the mecA gene was 
investigated on the DNA obtained from the yoghurt samples. Among 64 yoghurt samples, of which 55 were unpackaged and 9 were packaged, 
the MRSA mecA gene was only detected in 2 (3.13 %) unpackaged samples via real-time PCR. These results showed that it was possible to 
detect and epidemiologically investigate MRSA, an important pathogen for human and animal health, via real-time PCR from yoghurt samples 
with direct DNA isolation. In addition, this pathogen can be found in the products sold in Şanlıurfa, which indicates that it may lead to severe 
diseases in case of consumption, if not conformed to hygienic conditions.
Keywords: MRSA, contamination, real-time PCR, yoghurt

INTRODUCTION
Methicillin resistant S. aureus (MRSA) is one of the 

most potent pathogenic microorganisms that can cause se-
vere infections in humans, which may also have multidrug 
resistance [1]. Moreover, MRSAs may also lead to critical 
infections in animals for instance mastitis in cows and lame-
ness in chickens [2,3,4]. Since the clonal origins found in 
animals were detected in the infections of humans in the 
recent clonal evaluations, the significance of their epidemi-
ology in animals and animal products have escalated [5]. 
These MRSA strains detected in animals carry potential risk 
to colonize in or infect the consumers [6]. Contaminated or 
unprocessed milk or dairy products are one of the sources of 
infection. The MRSA strains found in contaminated dairy 
products is thought to emerge from the mammary glands of 
the cows [7]. In Turkey, the number of either family busi-
nesses or dairy farm type establishments is quite abundant, 
which affects the microbiological quality of the milk and 

dairy products. In the Şanlıurfa province, many medium 
or small sized enterprises produce milk and dairy products 
that are available in district bazaars and convenience stores 
daily. There is no epidemiological information on the MRSA 
condition in dairy products accessible in this region or Tur-
key. Therefore, in this study, it was aimed to detect meth-
icillin-resistant S. aureus (MRSA), which is perilous for 
human health, by the real-time PCR method from the DNA 
obtained by direct isolation from the yoghurts available in 
the Şanlıurfa province and to evaluate its epidemiological 
condition in the yoghurts on the market.  

MATERIAL and METHODS 
Material
Within the scope of this study, 64 yoghurt samples, 9 

packaged weighing 1000gr and 55 unpackaged weighing 
500gr, that were produced and put on the market in the 
Şanlıurfa province in March 2016 were used. Sterile sample 
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dishes were used for the samples taken from the unpackaged 
yoghurts, all were brought to the laboratory under cold chain 
and preserved in -20oC until DNA isolation. 

Method
Staphylococcus aureus isolation
From the yoghurt samples, 10 g were transferred to 

sterile pouches, 90 mL sterile buffered peptone containing 
water was added and the samples were homogenized in 
the homogenizer for 3 minutes.Then, dilutions up to 108 
decimals were prepared from the homogenized samples. 
Samples from each dilution were planted onto Baird-Parker 
Agar (Merck 1.0546) supplemented with Egg-yolk Tellurite 
Emulsion (Merck 1.03785) and incubated at 37 ° C for 24-
48 hours under aerobic conditions [8]. Gram staining, cata-
lase, oxidase, urease and coagulase tests were applied to the 
black, bright convex colonies in the petri dishes.

DNA extraction from the yoghurt samples 
From each sample, 10g yoghurt was mixed with 90ml 

sterile ¼ Ringer solution (Sigma, St. Louis, USA) and 200μl 
of each mixture was used for DNA isolation [9].DNA ex-
traction was performed using DNeasy Tissue Kit (Qiagen, 
Hilden, Germany) according to the manufacturer’s instruc-
tions. Concentrations of the obtained DNA were measured 
with NanoDrop ND-1000 (Thermo Fisher Scientific, Wilm-
ington, USA) spectrophotometer. Extracts were preserved at 
-20oC until the real-time PCR application.  

Primer selection specific for the mecA gene for Meth-
icillin resistant S. aureus (MRSA) detection

The primer and probe set, specific for the mecA gene 
that was used, are given in Table 1 [10], which were obtained 
from TIB MOLBIOL (Berlin, Germany). The final concen-
trations of the primers were set as 0.5 µM and the probes as 
0.2  µM. 

Table 1.  Oligonucleotide primers and probe sequences used for the MRSA mecA gene detection by real-time PCR.
Primer Oligonucleotide sequences Ref.
mecA-F 5’-CAAGATATGAAGTGGTAAATGGT-3’

Sherastha et al. (2002)
mecA-R 5’-TTTACGACTTGTTGCATACCATC-3’
mecA-HP-1 5’-CAGGTTACGGACAAGGTGAAATACTGATT-[FAM] 3’
mecA-HP-2 5’[Red 640]-ACCCAGTACAGATCCTTTCAATCTATAGCG-p3

The amplification and detection of the MRSA mecA 
gene by Real-time PCR

Real-time PCR applications were performed on the 
LightCycler 480 II real-time PCR system usingthe Light Cy-
cler Fast Start DNA Master Hybridization Probes Kit (Roche 

Diagnostics, Mannheim, Germany) according to the manu-
facturer’s instructions. The total volume was set as 20 μl for 
the PCR application. To each reaction,5 μl (50 ng) Template 
DNA were added and the PCR protocol given in Table 2 was 
followed. The ATCC 33592 MRSA strain was used as posi-
tive control, and molecular biology grade water (ddH2O) as 

Table 2. MRSA mecA gene detection real-time PCR protocol
Step Cycle Temperture, Duration and reading
Denaturation 1 cycle 95°C – 600s - none
Amplification 45 cycles 95°C – 10s – none

50°C – 15s – single reading
72°C – 20s – none

Melting 1 cycle 95°C - 60 s – none
45°C – 60s – none
75°C – continuous reading

Cooling 1 cycle 40°C –30s – none

negative control.
RESULTS

Among the 64 yoghurt samples evaluated in this study, 
S. aureus was isolated from 3 and MRSA was detected in 2 
of them. Results are given in Table 3. The S. aureus counts 
of the samples were noted between 4.60-6.10 log10 kob/g. 

There was no mecA positivity detected in the packaged 
products with real-time PCR, yet 2 (3.63%) of the unpack-
aged products showed mecA positivity. Thus, 62 (96.87%) 
of the samples were found mecA negative. 

The mecA gene amplification curve is shown in Figure I, 
where the red curves indicate the mecA positive samples and 
green the mecA negative.  

Table 3. The genetic distribution of MRSA-positivity detected by real-time PCR (n (%))
Culture(+) Culture(-) mecA (+) mecA (-)

Packaged (9) 0 (0) 9 (100) 0 (0) 9 (100)
Unpackaged (55) 3 (5.4) 52 (94.5) 2 (3.6) 53 (96.3)
Total  (64) 3 (4.6) 61 (95.3)      2 (3.1) 62 (96.8)

DISCUSSION 
Many recent studies indicate that real-time PCR meth-

od can be used to detect methicillin-resistant S. aureus 
(MRSA), an important pathogen for humans and animals, in 

a more rapid and accurate manner, compared to the classi-
cal culture and latex agglutination methods currently in use 
[11,12,13,14,15]. Al-Ashmawy et al.[16], reported MRSA in 
35% of yoghurt samples in their mecA gene study in Egypt. 
Moreover, in their study in Egypt, Fadel and İsmail [17], 
found that 80% of their yoghurt samples were S. aureus 
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positive, and 50% were MRSA positive. In another study 
from Egypt, Kamal et al.[18], detected S. aureus with a very 
high rate as 94.3% (33 samples) inraw daily dairy products 
and in 5 the mecA gene was found using molecular methods. 
Rahimi[19] reported S. aureus in 20 (5.8%) of 347 pack-
aged and unpackaged dairy products from Iran and under-
lined that there is a significant biological threat for public 
health in traditional (unpackaged) dairy products. Further-
more, in Colombia, Herrera et al.,[20]  isolated MRSA from 
8 cheese samples produced from raw cow milks and demon-
strated the importance of this pathogen in dairy products. In 
a study in China, MRSA was found in 11 of 200 raw milk 
samples that were investigated and its implication for both 
humans and animals was pointed out by the researchers[21]. 
In France,Laurent et al.[22]compared the mecA positive 
S.aureus isolates detected in infected people and animals, 
and reported that they were similar. In Turkey, Gezgen and 
Şeker[23] in their study conducted on raw cow milk samples 
from Izmir, found S.aureus in 32.97% of 972 samples that 
4 (2.2%) were mecA positive. Moreover, in this presented 
study 64 yoghurt samples were evaluated and among un-
packaged products, MRSA strains were found in 2 (3.63%). 
Unpackaged yoghurt samples were collected from the local 
bazaars and markets in the Şanlıurfa province. The situation 
can be better examined and the impact of MRSA on public 
health can be assessed with more extensive further studies 
covering various regions of Turkey.

CONCLUSION 
Finally, the obtained data revealed the presence of MRSA 

in unpackaged yoghurts available in local bazaars and mar-
kets and showed the necessity of hygienic regulations and 
control for human health in food of animal origin. It also 
suggested that more extensive studies on the epidemiology 
of MRSA should be undertaken to determine its prevalence.
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