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Molecular detection of MSRA Erythromycin-Resistant gene 
in Staphylococcus spp
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Abstract:
Background: The resistance to antimicrobial factors is an increasingly global problem worldwide, especially 
among nosocomial bacteria. Staphylococci have become one of the common causes of nosocomialinfections. 
Multi drug-resistant staphylococci pose a growing problem for human health. 
ObjectiveThis study was carried out to evaluate the association between the antibiotic susceptibility patterns 
and the msrA Erythromycin-Resistant gene in staphylococci isolates obtained from various clinical samples 
of patients.
Methods: A total of 25 staphylococci clinical isolates were collected from the central Health Lab. DNA from 
each sample was extracted   and The gene implicated in resistance to erythromycin (msrA) was amplified 
using PCR method.
Results:The PCR of  msr A gene showed positive 16 out of 25 for  isolated staphylococci (gave 163 
sized amplicons), whichresults may be considered as an important criterion to treating Staphylococcal 
infections.
Conclusion: The PCR is a useful  and practical device for the routine diagnosis  of macrolide resistance 
staphylococci use to be microbiology laboratory work flow .the detection of resistance genes by PCR was 
more reliable, accurate  and specific than other  methods  of detection.
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Introduction:

The resistance to antimicrobial factors is an increasingly global 
problem worldwide, especially among nosocomial bacteria. 
Staphylococci have become one of the common causes of 
nosocomial infections. Multi drug-resistant staphylococci 
pose a growing problem for human health. 1,2.Macrolides are 
antibiotics widely used for thetreatment of human and animal 
infections. The use of these antibiotics has been accompanied 
by selection of resistant bacteria, e.g. Staphylococci(3). 
Resistant bacteria, orgenetic determinants of resistance, can be 
transmitted from animals to humans by food stuffs (4)The msrA 
gene encodes macrolide efflux pump which is mostly  present  in 
S. aureus, belongs to the ABC transporter family, and stimulate  
resistance to 14-and 15-membered macrolides (M phenotype) 
and streptogramins B (5).The structural changes in ribosomal 
RNA (rRNA) whichprevent the connection of macrolides are  
the other important resistance mechanism conferring high-
level resistance.(6)The methylation of rRNA leads to cross-
resistance to macrolides,lincosamides and streptogramin B 
(MLSB-resistance),which can be either constitutive (cMLSB)
or inducible (iMLSB) (7).It is very important clinically  to find 
the difference between isolates with iMLSB resistance encoded 
by (erm genes) and isolates with efflux-mediated resistance 
due to the( msrA gene) (8) . These genes, erm(A), erm(C) and 
msr(A) were found frequently in Staphylococcus, alone or in 
combination, more than other genes(9,10). The resistant genes 
detected can be lead to find the best treatment of the infection 
. combination of molecular and blood culture analyzes would 

significantly increase the rate for pathogen detection. This 
molecular method (pcr) which detects pathogens .rapidly 
complements conventionalTimely detection of the active 
pathogens(11).

Materials and methods:
Sample collection, a total of 25  clinical isolates of staphylococci 
were isolated from blood  wounds ,urine and pus samples 
.The samples were sent immediately to the microbiology 
laboratory at genetic engineer institute university of Baghdad. 
The samples were inoculated onto 5% sheep blood agar plates 
and incubated at 37°C for 48 h.the isolates were cultured on 
mannitol salt agar (MSA), which is  considered a selective 
and differential growth medium that is used for encouraging 
the growth of staphylococci. The selection of staphylococci 
was on the basis of colony morphology, Gram staining, 
biochemical tests which are  catalase test, DNASE test and 
coagulase tests. Several biochemical tests were carried out 
to identify the staphylococci.All Gram-positive isolates gave 
positive results in the Catalase tests. In order to support the 
previous biochemical test, DNase tests and tube coagulase tests 
were carried out. The combination of all the biochemical tests 
increased the sensitivity to identify the staphylococci among 
the bacterial isolates. (25) isolates showed a positive coagulase 
test. DNase results were positive in  20 (83.33%) and the rest 
of (5) isolates (16.5%) were  negative for DNase test.DNase 
production was detected by culturing the isolates on DNase 
agar, DNase is an extracellular enzyme that cleaved DNA 
into subunits composed of nucleotides (Oligonucleotides). 
The appearance of clear zone around bacterial growth was 
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considered as the positive activity that indicated the presence 
of Deoxyribonuclease enzyme hydrolyses DNA (12).

Bacterial Genotyping: The phenol/chloroform extraction 
method was used for nucleic acid extraction and DNA 
was precipitated in 1 ml 70 per cent ethanol. The DNA 
precipitate was dissolved in 50 μl of TE buffer (10 mM Tris 
chloride-1 mM EDTA(13). PCR cycles consisted of an initial 
denaturation step (94°C for5 min) followed by 30 amplification 
cycles (denaturation at 94°C for 60 seconds, annealing at 
55°Cfor 60 seconds,and extension at 72°C for 60 seconds) 
with a final extensionat 72°C for 5 min. The sequences of 
the primers(forward5’-TCCAATCATTGCACAAAATC-
3,reverse5’-AATTCCCTCTATTTGGTGGT-3’) . PCR product 
was resolved on a 2% agarose gel and stained with ethidium 
bromide and visualized under UV transillumination.

Results:
The presence of the msrAgene responsible for erythromycin 
resistance was confirmed by PCR analysis using primersmsrA 
gene.
This study have been revealed the Prevalence of msr A gene 
(56%) in 14 out of 25 staphylococci   isolates. Positive strains 
for msrA gene showed a band with 163bp in 2% agarose gel 
(Figure 1).

Figure1:Agarose gel electrophoresis (2% agarose, for 
60 min5V/cm,) for msrA gene (amplified size 163 bp) 
compared with (100 bp) DNA ladder, line 1 DNA Ladder; 
lines,3,4,5,6,7 and8 positive results of bands; lines 2 
negative results.

Discussion
Staphylococcal strains resistant to macrolides and frequently 
harbour msrA gene, which encodes an ATP-dependent efflux 
pump (14).In this study, 56% of staphylococci isolates were 
msrA gene positive. It was found that msrA was detected 
among the resistant isolates, which further supported the 

evidence that efflux mechanism exist in the resistant Isolates. 
These findings are in contrast with the study by zmantar et 
al. (2013) conducted on staphylococci in Tunisia  in which an 
incidence of(msrA)36% positive(15). This finding was also 
shown byDing, Z.F et al( 2012). It was found that neither 
mefA nor msrA was detected amongthe resistant isolates(16).
Franz-Josef et al ( 2000) also found that  Macrolide resistance 
by efflux due to the msrA gene was only13% in staphylococc 
isolates(17) . On the otherhand,our results are in agreement   
with Almer et al. (2002)(18) and Duran et al. (2012)(19).they 
found resistanceto erythromycin in staphylococci was 55.4 
percent due to msrA gene that detected by PCR method. none 
of 44% our staphylococci isolates harboring with msrA gene.
The resistance of these isolates presented due to the role of 
other resistance genes . in S. aureus isolates can resistant to 
macrolides by two mechanism, ATP-dependent efflux pump 
which encoded by mrs A gene as mentioned previously,  and 
also effected by the role of membrane protein that coded by 
mef gene (20). other mechanism of resistance  done by erm 
genes family that have about forty types of erm genes,only 
one type of erm genesexpression can lead to resistance against 
antibiotics (21).In conclusion,Utilization of the conventional 
PCR technology in the clinical laboratory enable physicians 
to prescribe suitable antibiotic therapy.The PCR is a useful 
and practical device for the routine diagnosis  ofmacrolide 
resistance staphylococci use to the microbiology laboratory 
work flow.The detection of resistance genes in PCR was 
more reliable, accurate  and specific than other  method  of 
detection.
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