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 Abstract:  

An increasing concern about the role of Staphylococcus aureus as an opportunistic 

pathogen that can affect different parts of human body. The pathogenic role of this 

bacterium is associated with its ability to secrete a highly effective virulence factors. 

Among these, the production of hemolysin a (hla) and enterotoxin A (sea). The aim of 

the current study was to investigate the occurrence and molecular profile of hla and 

sea genes in S. aureus isolated from Otitis media  outpatients in Nassyriah city, Iraq 

during the period from August 2014 to January 2015. A total of 100 S. aureus isolate 

were assayed for the presence of hla and sea genes by  Polymerase chain reaction 

technique. The study results showed that 68/100 and 52/100 isolate were positive for 

the two targeted genes, respectively (P≤0.05). five of S. aureus isolates (two for hla 

assigned IQSH1 and IQSH2 in which they granted the official Genbank accession 

numbers of KY468500 and KY468501, and three for sea assigned ZWS1, ZWS2 and 

ZWS3) were subjected to partial DNA sequencing to reveal their relative to similar 

isolates in Genbank. The phylogenetic tree  that was created in MEGA7 software 

showed that there were different molecular relationships among the local S. aureus 

isolates with similar ones around the world. These findings may be lead to better 

understanding about the importance of S. aureus  epidemiology in Iraq which began 

to increase steadily. 

 

Keywords: Gene sequencing, Staphylococcus aureus, Virulence factors. 

 

 

 



Journal of College of Education for pure sciences(JCEPS) 
Web Site: http://eps.utq.edu.iq/              Email: eps_tqr@yahoo.com 

Volume 7, Number 2, May 2017 

193 
 

 

 

 

 

 

  في المكورات العنقودية الذهبية sea و hlaالتضخيم وحساب التسلسل لجيني 

 المعزولة من المزضى الخارجيين في مذينة الناصزية

 وــــــيٍِ اٌـــــــسهى دــــــسغ

 انؼشاق لبس، رٌ جبيؼخ انؼهىو، كهُخ ،لاد انًشضُخانزحهٍ لسى

 

 :الخلاصة

يب صال انمهك َزضاَذ حىل دوس انًكىساد انؼُمىدَخ انزهجُخ كًًشضبد اَزهبصَخ رسزطُغ أٌ رصُت أجضاء يخزهفخ 

يُهب . انذوس انًشضً نهزِ انجكزشَب يزؼهك ثمبثهُزهب ػهً إفشاص ػىايم انضشاوح ػبنُخ انزأثُش. يٍ جسى الإَسبٌ

 وانطىس انجضَئٍ رىاجذهذفذ انذساسخ انحبنُخ نهكشف ػٍ ال. a      و انسًىو انًؼىَخ َىع aيحهم انذو َىع 

 انًؼضونخ يٍ يشضً انزهبة الأرٌ انىسطً Staphylococcus aureus فٍ ثكزشَب            sea و hlaنجٍُُ 

  .2015 إنً كبَىٌ انثبٍَ 2014جُىة انؼشاق خلال انفزشح يٍ شهش آة , فٍ يذَُخ انُبصشَخ 

 ثبسزخذاو رمُُخ رفبػم انسهسهخ S. aureus ػضنخ رؼىد نـ 100 فٍ sea و hlaرى انكشف ػٍ وجىد جٍُُ 

 ػضنخ كبَذ يىججخ نكلا انجٍُُُ ػهً انزىانٍ 100 /52 و 100 /68أظهشد َزبئج انذساسخ أٌ . انًزجهًشح

(P≤0.05) . رى إخضبع خًسخ ػضلادS. aureus (  ٍُاثُبٌ نجhla رى رسًُزهًب IQSH1 و IQSH2 ٌوانهزب 

 seaوثلاس ػضلاد نجٍُ  , KY468501 و KY468500حصهزب ػهً سلًٍ الاَضًبو انشسًٍ نجُك انجُُبد 

 انجضئٍ نهكشف ػٍ ػلالزهب يغ انؼضلاد DNAنحسبة رسهسم  (ZWS3 و ZWS2 و ZWS1رًذ رسًُزهب 

 .انًشبثهخ فٍ ثُك انجُُبد

 .S وجىد ػلالبد جضَئُخ يخزهفخ نؼضلاد MEGA7أظهشد انشجشح انزطىسَخ انزٍ رى ثُبئهب ثبسزخذاو ثشَبيج 

aureusهزِ انُزبئج لذ رؤدي إنً فهى أفضم ػٍ أهًُخ وثبئُخ ثكزشَب .  انًحهُخ يغ َظُشارهب حىل انؼبنىS. 

aureusفٍ انؼشاق وانزٍ ثذأد فٍ انضَبدح ثبطشاد . 
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1. Introduction: 

        As a clinical fact, Staphylococcus aureus can be considered as one of the major 

pathogen in both human and animal medicine [1]. It is clearly now that morbidity and 

mortality rates in hospitals is largely due to Staphylococci bacteremia [2]. When S. 

aureus gains its initial foothold into the host, it can cause a wide range of infections 

ranging from mild skin and soft tissue infections to life-threatening ones such as 

endocarditis and brain abscesses [3,4,5]. The main pathogenicity of S. aureus depends 

on a number of virulence factors, especially surface and cellular proteins, proteases 

and toxins [6]. Molecular typing of pathogenic bacteria including, S. aureus can be 

useful for supporting infection control measures, investigating suspected outbreaks, 

and preventing nosocomial transmission [7]. The present study aimed to investigate 

the molecular characterization of hla, and sea genes in  some S. aureus isolates in 

Nassyriah city, Southern Iraq.   

2. Materials and Methods: 

Ethical approval: This research was approved by the Science College Ethics 

Committee, Thi-Qar University, Thi-Qar Province, Iraq.                                                

                                                                         Samples collection, Isolation and 

identification: The present study was carried out on 100 isolated Stapylococcus 

aureus which was collected from patients with Otitis media whom consulted the ENT 

unit in Al-Habobi Teaching Hospital in Nassyriah city, Iraq during the period from 

August 2014 to January 2015. Identification of all S. aureus isolates was done 

depending on Mannitol salt agar (MSA) (LAB, UK) cultural characteristic, 

microscopic, and biochemical tests [8]. Bacterial  diagnosis was confirmed by API 

system (BioMerieux, France). 

 Detection of hla, and sea genes by Polymerase Chain Reaction: Staphylococcus 

aureus isolates were subjected to the detection of alpha-hemolysin (hla), and 
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enterotoxin A (sea)  genes by conventional PCR technique using specific primer pairs 

(Table 1). The amplification was conducted in a thermal cycler ( ESCO, India) with 

the programs described by Safaei et al. [11], and Alfatemi et al. [12] for the selected 

genes, respectively.   DNA sequencing: Five PCR products of S. aureus, distributed 

to two hla and three sea genes, were selected for sequencing and forward and reverse 

primers for each gene were sent outside Iraq to be sequenced (Macrogen, Korea). 

Basic Local Alignment Search Tool  analysis (BLAST) was lead to blast algorithm 

(www.ncbi.nlm.nih.gov/BLAST). The sample sequences designated as (IQSH1, 

IQSH2, ZWS1, ZWS2, and ZWS3)  were edited, aligned, and compared with the 

reference sequences using BioEdit sequence Alignment Editor Software Version 7.1 

(DNASTAR, USA) [13]. A phylogenetic tree for each gene sequences was 

constructed by using MEGA7 software [14].                                   Statistical 

Analysis: The results of the present study were statistically analyzed by using SPSS 

program Version 16. P values below or equal to 0.05 was considered significant.                                                                          

Table 1: Primer sequences of hla, and sea genes of Staphylococcus aureus. 

Gene Primer sequence (5′-3′) 
Product 

size(bp) 
Reference 

 

hla 

F: CTG ATT ACT ATC CAA GAA ATT CGA 

TTG 

R: CTT TCC AGC CTA CTT TTT TAT CAG 

A 

 

209 

 

[9] 

 

sea 

F: TTGGAAACGGTTAAAACGAA 

R: GAACCTTCCCATCAAAAACA 

 

120 

 

[10] 

 

3. Results and Discussion: 

Phenotypic characterization of Staphylococcus aureus isolates: Three hundred and 

fourty ear swabs were brought to the laboratory for diagnosis, 100/340 specimens 

showed a positive culture as S. aureus on MSA which recorded a total percentage of 

S. aureus infection with 29.41%.                                                                                                                         

Detection of hla and sea genes: Each of the 100 of S. aureus isolated from Otitis 

media patients, that were accurately identified according to the previous methods 

were used for DNA extraction, the results were detected by agarose gel 
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electrophoresis. Molecular detection of the two selected genes among all S. aureus 

isolates showed that 68/100 amplified hla gene, with a molecular weight of 

approximately 209 bp (Figure 1 A). The amplification  of sea gene showed that 

52/100 S. aureus isolates gave a positive results for the targeted gene with a molecular 

weight of approximately 120 bp (Figure 1 B). The two genes distribution was 

statistically significant (p≤ 0.05).                             The present study attempted to 

shed light on the prevalence of two of S. aureus virulence factors by molecular 

detection of alpha-hemlysin (hla), and enterotoxin A (sea)  genes isolated from Otitis 

media outpatients in Nassyriah City, Southern Iraq. Despite the ongoing  debate about 

the role of different S. aureus virulence factors, a lot of reports tends to believe that 

alpha-hemolysin, which is a pore toxin encoded by the hla gene, continuo to play a 

major role in S. aureus pathogenesis [15,16]. Locally, only a few hla prevalence in S. 

aureus investigations are available, such as the finding of Hassuny [17] in Hilla city 

(Central Iraq), and Shallal [18] in Basrah city (Southern Iraq), who recorded a 

variable percentages of 22.22% and 9.09%, respectively. These finding seems to be 

lower than the results of the present study. However, the variability of this gene 

distribution among S. aureus, globally, continue to be dissimilar and this is obviously, 

reflected by different reports around the world; such as what were reported in 

Indonesia, Nigeria, and France [19,20,21]. These differences may be due to many 

factors; such as the sources and number of the clinical samples used, geographical 

distribution, and the sensitivity of different techniques used. In the second bank of 

research, the present study targeted the distribution of sea gene in which, 

approximately, half of  S. aureus isolates amplified this gene. In Basrah city, Jassim et 

al. [22], recorded a low sea prevalence with 9.09%. On the other hand, high rates of 

this  gene was recorded in Hilla city with a percentage of 87.5% [23]. The two 

previous local reports seems to be not compatible with the present study results. These 

differences may be due to basically to the differences in size and source of S. aureus 

samples since this bacteria can be isolated from almost all parts the body.          Gene 

sequencing: The two selected phenotypic and molecular alpha hemolysin isolates 

were subjected to partial DNA sequencing for hla gene. A FASTA format files 

containing the local strains sequences were used to assess a molecular relationship 

between Nassyriah City, Southern Iraq, isolates and other universal sequences 

submitted to Genbank to find out the possible genotypic differences. S. aureus 
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IQSH1and IQSH2 (the official Genbank accession numbers of KY468500 and 

KY468501), showed a phylogeny percentages of 97% and 98% when compared by 

BLAST algorithm. As illustrated in Figure 2, the evolutionary analysis with six S. 

aureus hla gene isolates, Both of the local  S. aureus isolates showed that they were 

closely relative. On the other hand, the present study investigate the phylogeny 

analysis of other three S. aureus entertoxin, sea sequences. These sequences showed 

BLAST identity of (100%), so the Genbank submission seems to be not necessary. 

Unlike the distribution of the previous hla isolates, The results showed  a variable 

relation between  S. aureus ZWS1, ZWS2, and  other similar sequences (Figure 3). 

The molecular phylogenetic analysis for hla gene sequences reveals a closely relation 

between IQSH1 and IQSH2 isolates. The only strain relative to the study targeted 

sequences was S. aureus AP017320.1 isolated in Russia. However, the rest of the 

similar strains, in which isolated in Japan, South korea, and Australia seems to 

relatively close to the local isolates. high prevalence of hla gene recorded in the 

present study may be supported by the opinion that propose that about 95% of S. 

aureus isolates could harbored hla and/or hlb genes [24]. The sea gene isolate ZWS2 

appears to closely related to the two strains isolated in India. Nevertheless, ZWS3 was 

not far away from them as the case of ZWS1. Loudly speaking, almost consensus that 

genotying of          S. aureus, especially the expression of their toxins, might be useful 

in assessing epidemiological strains [25].   

 

 

 

                  

   

 

Figure 1: (A) Agarose gel electrophoresis of 209 bp hla gene PCR 

product including (Lane 2,3,4,6,7,8,9,10,11) positive, (Lane 1, 5 and 12) 

negative. (B) Agarose gel electrophoresis of 120 bp sea gene PCR 

product including (Lane 1,2,3,4,5,6,8,9) positive, (Lane 7) negative. M 

Ladder. 
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Conclusions: The present study highlighted the role of Staphylococcus aureus 

virulence factors on its  prevalence. Furthermore, the importance of the molecular 

techniques in epidemiology study researches. 
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Figure 2: Phylogenitic diversity of the locally S. aureus sequences isolates 

(IQSH1 and IQSH2) by Maximum Composite Likelihood approach. 

Figure 3: Phylogenitic diversity of the locally S. aureus sequences isolates 

(ZWS1, ZWS2 and ZWS3) by Maximum Composite Likelihood approach. 
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