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Detection of lukf-pv gene in Staphylococcus aureus isolated from pregnant 
women with Urinary tract infection
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Abstract: Staphylococcus aureus is a human pathogen as well as commensal bacteria. S. aureus has colonized around 
30% of the human population. This study aimed to diagnose Staphylococcus aureus by molecular techniques, correlate the 
resistance against selected antimicrobial substances with the presence of the lukf-pv gene, and find the sequence of lukf-
pv gene for the isolates obtained to investigate the mutations of those obtained isolates. This study included 60 patients 
diagnosed by the hospital with a urinary tract infection in Teaching Medical City Hospital, Baghdad, and Al-Yarmouk 
Teaching Hospital, between January 2021 and July 2021. The isolates were cultured on a blood agar overnight; then, 
isolates were diagnosed by VITEK as S. aureus. DNA has been isolated from all the included samples. A specific region 
of the 16SRNA gene has been amplified to diagnose S. aureus by molecular techniques. Then possession of the lukf-pv 
gene was tested by PCR, then amplified products were sequenced to detect the mutations within the lukf-pv gene. The 
finding appeared that blood group O+ has the highest rate of bacterial infection, the lowest is O- (1.7%), and the highest 
rate is shown within people not suffering from complicated diseases (65%). Of the 60 isolates, 60 (100%) were confirmed 
by 16sRNA gene amplification and were positive, among which 37 (61.6%)  were lukf-pv positive. Results of the lukf-pv 
gene sequences showed around 501 bits score and 96% compatibility (ID: CP076105.1). The current study showed that 
antibiotics Cefoxitin, Benzylpenicillin, Oxacillin, Clindamycin, Fusidic acid, Rifampicin, Erythromycin, Vancomycin, and 
Teicoplanin had the highest resistance to antibiotics and as follow;100 %, 100 %, 40.54 %, 27.03 %, 27.03 %, 16.22 %, 
13.51 %, and 10.81 %, respectively.
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Introduction
Staphylococcus aureus (S. aureus) is a common hu-

man pathogen that causes infections ranging from minor 
skin and soft-tissue infections to life-threatening sepsis. 
It has been linked to significant morbidity and mortality in 
community-acquired (CA) and healthcare-associated (HA) 
infections1,2.

Surface colonization is a significant risk factor for in-
fection; S. aureus colonization of the skin and mucus mem-
branes is estimated in 30% of healthy people, with another 
30% being temporary carriers3. Because of the widespread 
use of beta-lactams in infection treatment, S. aureus can 
acquire methicillin resistance, first in hospitals and, more 
recently, in community strains4.

Several cell surface and secreted virulence factors 
contribute to the pathogenesis of S. aureus. For exam-
ple, panton-Valentine leukocidin (pvl encodes lukS-PV/
lukF-PV genes) is a two-component toxin that causes hole 
development in complement receptors on leukocyte cell 
membranes5. pl-associated S. aureus (pvl-sa) infection is 
most typically associated with community-acquired methi-
cillin-resistant S. aureus (CA-MRSA) infection6; however, 
outbreaks due to pvl-positivity's methicillin-susceptible S. 
aureus (MSSA) strains have been observed in close com-
munity settings7. This study aimed to identify Staphylococ-
cus aureus by molecular techniques by the 16sRNA gene, 

then correlate the resistance against selected antimicrobial 
substances with the presence of the luk gene; this gene has 
been further investigated by sequencing to investigate the 
mutations of those obtained isolates.

Materials and methods 

Sample Collection
The current research included 60 swabs isolated from 

pregnant women suffering from UTI attending Teaching Me-
dical City Hospital, Baghdad Teaching Hospital, and Al-Yar-
mouk Teaching Hospital between January 2021 and July 
2021. The bacteria from all 60 nasal swabs were grown on 
blood agar using the streak way and incubated for 24 hours 
at 37°C. Standard sterile saline was introduced to the test 
tube (3.0 mL). An application stick or sterile brush was em-
ployed to transfer enough pure-crop colonies and suspend 
the isolated colonies in normal saline. McFarland's turbidity 
(0.5-0.63) was adjusted, and Densi ChekTM was employed. 
The transmission tube is then inserted into the matching 
suspension tube, while the test tube is placed in the next 
slot. Suspension cards for bacteria before loading are ino-
culated by a process that cuts the transfer tube and seals it 
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to the incubator. There is room for up to 60 cards or up to 30 
cards. Each card was incubated at 35,5+ 1,0°C for 15 mi-
nutes before being removed from the incubator and transfe-
rred to the optical system for reaction measurements.

Additionally, a single algorithm is used to remove bo-
gus measures from tiny bubbles. Raw data calculations are 
performed and compared for each test to evaluate reac-
tions. The test reaction results are displayed on the VITEK 
2 Compact as "+," "(-)," or "(+)." Test results of an unknown 
organism were compared to the associated database to ge-
nerate a quantitative nearness value for each database ta-
xonomy. Antimicrobial resistance patterns were determined 
using the VITEK-2 AST.

Detection of 16sRNA and lukf-pv gene by Polymerase 
Chain Reaction (PCR)

The 16s rRNA and lukf-pv gene were detected using 
PCR on all S. aureus isolates. For the amplification of 
16sRNA gene, a specific primer has been used; the se-
quence of sense primer, 5′-AACTCTGTTATTAGGGAA-
GAACA-3′ and the antisense; 5′-CCACCTTCCTCCGG 
TTTGTCACC-3′ (8). The reaction mixture has been set to 
25 µl and contains; Taq PCR PreMix 5µl, Forward primer 10 
picomols/µl (1µl), Reverse primer 10 picomols/µl (1µl) DNA 
1.5µl (2ng/µl), and Nuclease – Free Water 16.5 µl. The cy-
cling conditions of amplification were as follows; Initial De-
naturation at 94ᵒC for 5 min, then 30 cycles of Denaturation 
-2 at 94ᵒC for 1min, annealing at 55ᵒC for 1min, and exten-
sion at 72ᵒC for 2min. Then one cycle of extension at 72ᵒC 
for 10min. Amplification of lukf-pv gene was done by using 
the sense primer; 5′- ATCATTAGGTAAAATGTCTGGACAT-
GATCCA-3′, and the antisense primer, 5′-GCATCAAGT-
GTATTGGATAGCAAAAGC-3′ 8. The reaction mixture is 
composed of the same components of 16sRNA except for 
primers. The cycling condition was as follows; Initial Dena-
turation at 94ᵒC for 3 min. Then 35 cycles of Denaturation 
at 94ᵒC for 30 seconds, followed by annealing at 55ᵒC for 
30 seconds, then extension at 72ᵒC for 30sec. Then one 
step of extension at 72ᵒC for 7 min. The Macrogen company 
then sequenced the amplified products.

Results and discussion
The results appeared 60 samples isolated from preg-

nant were diagnosed as S. aureus. It examined the resistan-
ce of 37 isolates against antibiotics studies; according to the 
effects of Viteck, these isolates were resistant to Oxacillin; 
therefore, S. aureus was considered methicillin-resistant. 
The percentage of infection with S. aureus has been classi-
fied according to the patient's job, and the results are shown 
(Table 1). The housewife had the highest rate of bacterial 
illness, 31 (51.7%), followed by 26 Employees (43.3%) and 
3 Students (5%), respectively. The difference between the 
percentage of infection is significant (p<0.0001).

Antigen expression differences between blood groups 
can increase or decrease a host's susceptibility to various 
illnesses. Blood groups can play a direct role in infection by 
acting as receptors or co-receptors for bacteria, parasites, 
and viruses. This study showed that blood group O+ has the 
highest bacterial infection rate, and the lowest is O- (1.7%), 
as shown in table (Table 2).
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Table 1. The percentage of samples distribution according 
to jobs.

Table 2. Distribution of samples according to Blood groups.
The infection rate differed among the different disea-

ses, as shown in table (3); the highest rate is shown among 
people that are not suffering from any complicated disea-
ses (65%), followed by people with blood pressure (13.3%), 
diabetes (11.7) and the lower rate with the Joints infection 
(10%).

Table 3. Distribution of samples according to diseases.
The electrophoresis results of the amplified product 

of the 16sRNA region are shown in figure (1). The results 
showed a clear, sharp band at 756bp for the positive sam-
ples, and the results showed the 37 (61.6%) S. aureus iso-
lates under study have the gene lukf-pv from all 60 isolates. 
In contrast, the results of electrophoresis of the amplified 
lukf-pv gene showed 433bp in Figure 2.

To demonstrate the resistance of bacterial strains 
against the antibiotic, the antibacterial sensitivity of S. au-
reus isolates for 19 antibiotics was tested using the Vitek- 
AST methods, and the results of the current investigation 
revealed that some S. aureus isolates had a clear differen-
ce in the antibiotic resistance utilized in this study (Table 
4). It was observed from the results of the present study 
that the highest resistance to antibiotics was to the anti-
biotics Cefoxitin, Benzylpenicillin, Oxacillin, Clindamycin, 
Fusidic acid, Rifampicin, Erythromycin, Vancomycin and 
Teicoplanin; 100%,100%, 100%, 40.54%, 27.03%, 27.03%, 
16.22%,13.51%, 10.81% respectively.

luk-pvl gene sequences around 501 bits sore showed 
96% compatibility (ID: CP076105.1), as seen in figure (3), 
while varied in 1%. And this percentage of difference inclu-
des 14 variations; two Transition A>G, the first one is 81bp , 
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and the second transition is 105bp.Two Transversion share 
the same changing code, which is T>A and located in (49, 
76 nucleotide), and Three Transversions T>G in locations 
(51, 77,110 nucleotide) , as well as one Transversion G>C 
in location (45 nucleotide), also three deletion C\-,A\-, C\- ​
in locations (24,40,44nucleotide), and one Insertion -\G in 
location (9nucleotide).

In the present study, the results showed for S. aureus 
carriers, 61.6% of the isolates were identified as MRSA that 
carried the Luk-pv-1 gene, disagreeing with Hussein et al.9  
the results showed 22.5% in Iraq's Kurdistan Region; this 
agreement with findings of a prior study conducted in Duhok 
in 201610.

In Iran, the prevalence of MRSA was 16 - 35% (6,7). 
The MRSA rate was 10.1% in Jordan11, and 73% in Saudi 
Arabia12; in another study in Iraq that was conducted in rural 
and urban schools, the rates of nasal infection by isolates 
of S. aureus and MRSA  were 17.75% and 10%, respecti-
vely13.

MRSA strains obtained from hospitals in the Nether-
lands had a pvl positive 8% of the isolates carrying the pvl 
gene. In Iran, MRSA, the pvl gene, and MRSA-pvl isolates 
were found in 19-32, and10 %, of the population, respecti-
vely14. In this study pvl prevalence (61.6%) was extremely 
high, but similar to that reported in Ghana (75 %)15, and 
higher than that recorded in Senegal (47 %), elsewhere 
in Africa, and around the world1,3. According to research 
by Akanbi et al.16 Antibiotic resistance in S. aureus varied 
greatly, with the highest rates of resistance to rifampicin and 
clindamycin (80 %), and erythromycin (70 percent) disagree 
with our findings, whereas Oxacillin (73.3%) and cefoxitin 
(76.7%) this agree with our study. Multiple antibiotic-resis-
tant patterns were found in all 37 S. aureus isolates (resis-
tant to three or more antibiotics). In a survey conducted by 
Velasco et al.8, a nasal infections rate of 7.6% for S. aureus 
was detected, which is significantly lower than the prevalen-
ce reported, contradicting our findings agree with those of 
other studies17,18 S. aureus bacteria are resistant to three or 
more antibiotics.

Detection of lukf-pv gene in Staphylococcus aureus isolated from pregnant women with Urinary tract infection

Figure 1. The PCR 
product (756bp) 
of 16sRNA gene 
was electrophore-
sis on 2% agarose 
at 5 volt/cm2. 1x 
TBE buffer for 1:30 
hours. N: DNA lad-
der (1000bp).

Figure 2. The PCR 
product (433bp) of 
lukf-pv gene was 
electrophoresis on 
2% agarose at 5 
volt/cm2. 1x TBE 
buffer for 1:30 
hours. N: DNA lad-
der (1000bp).
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Table 4. The percentages of antibiotic resistance of S. au-
reus isolates

Figure 3. Alignment 
analysis luk-pv-1 gene 
of S. aureus. Query 
symbolizes the gene se-
quence of the sample; 
Subject represents the 
gene sequence by the 
database of NCBI.

Conclusions
It was concluded that Staphylococcus aureus isolated 

from pregnant with urinary infections were resistant to anti-
biotics studied. Thirty-seven isolates were resistant against 
antibiotics studies and resistant to Oxacillin; therefore, S. 
aureus was considered methicillin-resistant. Moreover, S. 
aureus isolates have the gene lukf-pv.
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