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Abstract : The study included the collection of (100) samples were collected from different 
skin sites(Acne, impetigo, cellulitis, folliculitis). Clinical samples were collected from patients 
who were admitted and visit in Al- Imam Al-Sadiq Hospital and Maternity and Children's 
Hospital in Al-Hilla city, at the period from October (2023) to January (2024). Twenty isolates 
were showed positive and identified as Staphylococcus aureus by using selective media, 
biochemical tests and Vitek 2 system. and it was found that, out of the total 100 samples, 
89(89%) samples showed positive bacterial culture. No growth was seen in other 11(11%) 
samples, which indicate the presence of microorganisms that may be cultured with difficulty 
such as virus, fungi and other anaerobic agents or may be due to difference in the size and nature 
of the samples. Among (89) positive culturing selective media, 89/100 positive cultures ,were 
divided into 48/89 (53.93%) Gram-negative bacteria, and 41/89 (46.07%) Gram-positive bacteria 
based on Gram stain and culture medium. Among Gram positive bacteria 20/41 (48.78%), 
isolates of Staphylococcus aureus  were obtained. icaA, and fnbA were detected by PCR 
amplification, fnbA was found in 70% of the isolates while icaA 60%. and 191 bp 689 were 
considered positive for the presence of  fnbA  ,and icaA respectively. 
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Introduction : The fundamental goal of the skin is to keep microbial populations on its 
surface under control and prevent diseases from colonizing the underlying tissue ( 1).  

Staphylococci are Gram positive bacteria that are seen as cocci under the microscope. according 
to its ability to produce coagulase enzyme , these bacteria are classified into coagulase -positive 
bacteria and coagulase -negative bacteria . The more bacteria related to this genus that is positive 
for coagulase is S.aueuse which is considered one of the most important pathogen in some 
clinical cases in the human. However coagulase negative Staphylococci should also be 
considered where there are two important species should be taken into account in some clinical 
cases such as S. epidermidis and S.saprophyticus (2)  

Although most species of staphylococci are considered as normal flora of the skin , but under 
certain circumstances , they will transform into opportunistic pathogens and their ability to 
produce different virulence factors (3) 
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It can cause various disorders, including skin and soft tissue infections (SSTIs), invasive 
infections, and toxin-mediated disorders (4). Since it produces several virulence factors and 
acquires multidrug resistance (MDR) to various antibacterial agents, it is a major infectious agent 
in communities and hospitals (5). 

S. aureus on the other hand possesses many virulence gene that share in its ability to cause 
diseases. These virulence genes may be present as distractive loci or as genetic elements (6) 

Methicillin-resistant S. aureus (MRSA) is a common inhabitant of a large part of the healthy 
population and can cause a wide range of illnesses, from minor skin infections to life-threatening 
diseases (7).  

The MDR is defined as acquired non-susceptibility to at least one agent in three or more 
antimicrobial categories(8). The MDR of S. aureus strains has been linked to longer hospital 
stays, higher mortality rates, and concomitant costs. The presence of many virulence factors, 
such as surface proteins, biofilms, exoenzymes, exotoxins, and exfoliative toxins, is linked to the 
ability of S. aureus to cause different infections. All these factors allow bacteria to attach to 
tissues, causing pathogenesis, and to penetrate the immune system, causing toxicity(9). One of 
the virulence factors of S. aureus is a cytolytic, pore-forming toxin, such as α-hemolysin, which 
is involved in the pathogenesis of S. aureus(10).  

Many S. aureus strains, particularly MRSA, release one or more distinct staphylococcal 
exotoxins, including staphylococcal enterotoxins, the most important pathogenic components 
belonging to the superantigen family. The ability of the microorganism to successfully persist 
within the hospital and community and several cell wall-associated adhesive molecules, such as 
fnb (encoding fbronectin-binding protein) is responsible for the possibility of severe animal and 
human diseases(11).  

The ability of S. aureus to build biofilms is linked to the antimicrobial resistance mechanism. 
Invasion isolates are more likely to form biofilm than healthy individual carriage isolates. The 
polysaccharide intercellular adhesin (PIA) is the most important component of biofilm. The N-
acetylglucosamyl transferase enzyme responsible for PIA synthesis is known to be encoded by 
icaA (12). 

Moreover , S.aureus can produce different types of toxins that participitate in their its 
pathogenicity such as Delta toxin which has heamolysin activity and is the only toxin that cause 
mast cell degradation and is linked to atopic dermatitis and some chronic skin disease. (13) 

 Identification of S. aureus virulence genes is important for evaluation of disease development. 
This study focused on S. aureus virulence genes and to detect their correlation to the skin 
infections.  

Aim of the Study: This study aimed to investigate some virulence genes among 
Staphylococus aureus isolated from skin infections. 
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Objectives 

1. Isolation of Staphylococcus aureus from different skin infections 

2. Study some virulence genes(fnbA and icaA) among Staphylococcus aureus isolated from 
skin infections 

Materials And Methods 

Study Design: This study were included 100 patients, the specimens were collected from different 
skin  infections (Acne, impetigo, cellulitis, folliculitis) from patients who were admitted and visited 
Al- Imam Al-Sadiq Hospital and Maternity and Children's Hospital in Al-Hilla city, during a period 
of three months from at the period from October (2023) to January (2024). 

Ethical Approval  

All subjects involved in this work are informed and the agreement was obtained verbally from 
each one before the collection of samples.  This study was approved by the committee on 
publication ethics at college of medicine, University of Babylon, Iraq, under the reference No. 
BMS/0231/016.  

Identification of bacteria  

Colonial morphology and microscopic examination: 

 Depending on its morphological properties (colony form, size , color, borders, and texture), a 
single colony from each primary positive culture on blood, MacConkey and nutrient agar and 
classify it and examine it by light microscope after being stained with Gram’s stain.  

Biochemical tests 

 were performed on each isolate after inspection to complete the final identification according to 
( 14) and it used the vitek2 method for S.aurus identification.  

Identification of bacterial isolates with Vitek2 System 

 Vitek 2 clinical microbiology used as an automatic identification (ID) instrument device.  

DNA extraction  

This method was made according to the genomic DNA purification Kit supplemented by the 
manufacturing company Geneaid, (Korea).  

Detection of Some of Virulence Genes                                                                                         
DNA (extract from bacterial cells) was used as a template in specific PCRs for the detection of some 
of S.aureus virulence genes. DNA was purified from bacterial cells by using the Geneaid DNA 
extraction Kit. The primers used for the amplification of a fragment gene were listed in Table (1). 
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Table 1: The primers, sequences, and PCR conditions 

Genes Primer sequence (5ʹ-3ʹ) Size of 
product bp 

PCR condition Reference 

fnbA F:GATACAAACCCA
GGTGGTGG 
R:TGTGCTTGACCA
TGCTCTTC 

191 Step1:denaturation 95c 
for 1 min 
Step2 :denaturation 
94c for 20 sec 
Annealing 65c for 4 
min 
Extension 72c for 2 min 
30 cycles 
Step3 :72c for 10 min    

Tangchaisu
riya.,et 
al.,2014 

icaA F:TCTGGAACCAAC
ATCCAACA 
R;TCTGGAACCAAC
ATCCAACA 

181 Step1:denaturation 95c 
for 1 min 
Step2 :denaturation 
94c for 20 sec 
Annealing 65c for 4 
min 
Extension 72c for 2 min 
30 cycles 
Step3 :72c for 10 min    

Rohde.,et 
al.,2001 

Results and Discussion  

Isolation of pathogenic bacteria 

The study included the collection of (100) samples were collected from different skin sites(Acne, 
impetigo, cellulitis, folliculitis). Clinical samples were collected from patients who were 
admitted and visit in Al- Imam Al-Sadiq Hospital and Maternity and Children's Hospital in Al-
Hilla city, at the period from October (2023) to January (2024). All samples were subjected to 
aerobic cultivation on different culture media, and it was found that, out of the total 100 samples, 
89(89%) samples showed positive bacterial culture. No growth was seen in other 11(11%) 
samples, which indicate the presence of microorganisms that may be cultured with difficulty 
such as virus, fungi and other anaerobic agents or may be due to difference in the size and nature 
of the samples. Among (89) positive culturing selective media, 89/100 positive cultures ,were 
divided into 48/89 (53.93%) Gram-negative bacteria, and 41/89 (46.07%) Gram-positive bacteria 
based on Gram stain and culture medium.  

Among Gram positive bacteria 20/41 (48.78%), isolates of Staphylococcus aureus  were 
obtained as shown in   Table(2). 
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Table (2) Screening for the growth of bacterial isolates from skin infection : 

Isolates NO. % 

Gram Negative Bacteria 48 53.93 

Gram Positive Bacteria 41 46.07 

Negative Growth 15 0 
Total 100 100 

The distribution of S.aureus isolates among clinical samples were shown in the Table (3). 
S.aureus were isolated mainly from Acne samples at rate 11(55%), followed by Folliculitis at 
rate 4(20%), 3(15%) from Impetigo samples, while these bacteria were isolated from Cellulitis at 
rate 2(10%). These results are in agreement with study done by (15) who showed that S.aureus 
were isolated from skin infections at rate (52%). (16)  found that, most of S.auerus isolates 
(34.14 %)  were recovered from skin and wound infections.  

 

 

Table (3): Distribution of S.aureus isolates among clinical samples 

Sources Of Isolates No. Of S.Aureus Isolates % 

Acne 11 55 

Folliculitis 4 20 

Impetigo 3 15 

Cellulitis 2 10 

Total 20 100 

 

Detection of Some Virulence Genes Related to Skin Infections 

To test the virulence genes of the isolates in this study,  icaA, and fnbA were detected by PCR 
amplifcation. Table (4 ) shows that of the isolates. fnbA was found in 70% of the isolates, 
followed by icaA (60%) of the isolates). Amplicon sizes 689, and 181 bp were considered 
positive for the presence of  fnbA , and icaA respectively(Figuer1and 2). 
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Table (4) distribution of virulence genes  

Gene  % 

Fnba  70 

Icaa  60 

 

The incidence of some major virulence indicators of S. aureus in skin specimens was examined 
in this study. This study concentrated on a small number of genes linked to S. aureus 
pathogenicity. These genes ( icaA, and fnbA) were chosen because they were the most frequent 
in aggressive isolates. These targeted genes spread across the isolates after PCR amplifcation. 
Furthermore, the bulk of the isolates demonstrated a wide range of genes combinations, 
indicating that the study sample has a level of genetic diversity. 

 

Figure (1): Ethidium bromide stained agarose gel showing PCR amplification products 
with fnbA gene 191bp) primers for S.aureus extracted DNA L: ladder, (1, 2, 3,……14) 
samples of  S.aureus positive fnbA gene. 
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Figure (2): Ethidium bromide stained agarose gel showing PCR amplification products 
with icaA gene 689bp) primers for S.aureus extracted DNA L: ladder, (1, 2, 3,……12) 
samples of  S.aureus positive icaA gene. 

 

These results were agreement with results obtained by (17) who found that, molecular detection 
of (fnbA,and icaA) genes by used specific primers for these genes showed that (13.6% ,and 
49.2%  ) of isolates were positive for these genes among S.aureus. 

(18) found that, icaA genes regulate the production of biofilm that facilitate the skin infection, 
whereas results of  showed  positive to icaA gene in rate of (55%). 

The icaA gene in S. aureus, which is involved in synthesis of poly Nacetylglucosamine for 
intercellular adhesion, may play a role in biofilm formation  to initiate skin infections (19).  

the fact that ica A expression is subjected to environmental conditions (20,21). Slime production 
and adhesion are considered to be a crucial virulence factor among the staphylococci presence of 
slime and adhesions genes shown to be exacerbation of keratitis (22), endocarditis in 
hemodialysis patients (23) and Skin infections(24 ). Biofilm formation by both S. aureus 
considered one of the most virulence factors of this bacteria. 

 S. aureus recognized as the most frequent causes of biofilm – associated infection to large 
variety of matrix components to initiate skin colonization, (25).  
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According to Lee et al. , icaA expression in S. aureus increased when the bacteria were exposed 
to NaCl, which has been widely used for food preservation, especially in processed meat 
products (26) 

 (27) and  (28) found that fibronectin binding proteins A and B (fnbA and fnbB) increased biofilm 
accumulation.  

Another study  (29) suggested that the incidence of fnbA in skin swabs was (28.8%), which was 
lower than the present results. 

The incidence of fnbA in S.aureus strains was (52.4%) and, However, the incidence of icaA in 
S.aureus was (84.5% ). The percentages of fnbA were lower than the current study . However, 
the percentage of icaA was much higher than the present study (30). 

PCR investigation revealed that hla was found in (62.5%) of 85 S. aureus isolated from Skin 
infection (31), close to the present findings. 

The collagen – binding protein fibrinectin – binding proteins and fibrinogen – binding pr otein 
belong to this family (32). The specific surface proteins (fnb A) is expensed mainly by S. aureus 
strains (33).  

These specific surface protein provide the specific interaction between bacteria and extracellular 
matrix proteins of the host cells. As a result they contribute to bacterial colorization (34).The 
bacterial adhesion thought to be an important step in the beginning of the infections.  

The fnb A  was the most important staphylococcal adhesion (35). It has been reported that fnb A 
gene was found to express in more than (88% )among S. aureus (36). 
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