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Abstract Original Article

BACKGROUND: Staphylococcal protein A (spa) typing is a typing method based on the DNA sequence analysis of
staphylococcal protein A gene. The purpose of this study was to do molecular typing of Staphylococcus aureus
isolated from patients in Toohid and Besat hospitals, Sanandaj, Iran, in 2014.

METHODS: Clinical specimens were collected from hospitalized patients over a period of 1 year. Staphylococcus
aureus isolates were identified using culture and biochemical standard methods based on the Clinical and
Laboratory Standards Institute (CLSI) guideline. spa gene patterns in Staphylococcus aureus isolates were
identified using spa-typing techniques.

RESULTS: In total, 20 different patterns of spa gene were obtained in staphylococcus aureus isolates in this study,
which included type t030 (6 cases), types 1230, t459, and t701 (3 cases of each one), types 111332 and t304
(2 cases of each one), and types t325, t012, 11149, t1810, t197, t325, t7789, t808, t871, 1937, t14896,
114913, 114928, and t14929 (1 case of each one). The highest prevalence belonged to types t030 (30.0%), and
then, types t230, 1459, and 1701 (15.0% for each one). New types of t14896, 114913, t14928, and 114929 were
identified during this study.

CONCLUSION: There were some well-known patterns of spa types, and also we identified new types that should be
studied more to qualify. Analysis of these patterns can improve insight to design nosocomial infection control programs.
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Introduction
Staphylococcus aureus (S. aureus) is a
commensal organism, and is responsible for a
wide range of human diseases including
serious nosocomial infections.* S. aureus is
thought to be transmitted predominantly via
direct contact, or via hands or droplet
spreading, and indirectly through the fomites,
and through the air in hospitals.*

S. aureus have several virulence factors

Corresponding Author:
Rashid Ramazanzadeh
Email: rashid®@muk.ac.ir

such as surface immunoglobulin (Ig)-binding
protein A (staphylococcal protein A or spa),
that binds to IgG molecules, and therefore
prevents phagocytosis of the bacterial cells by
the host immune system.5

Different methods have been used to detect S.
aureus strains such as spa typing, staphylococcal
cassette chromosome mec (SCCmec) typing,
pulsed-field gel electrophoresis (PFGE), and
multilocus sequence typing (MLST).6” It is
shown that the spa type, in contrast to PFGE, can
be used to study and determine both the
molecular evolution as well as hospital
outbreaks of S. aureus.’
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Typing the highly variable X region of the
S. aureus surface protein A gene is one of the
most common methods for genotyping.%10
This is due to the sequence data and ease of
exchanging results via database available on
the internet
(http:/ /www.spaserver.ridom.de).!! spa
typing is the method that has become
increasingly popular during recent years.12
spa typing has major advantages with the
high discriminatory power, typing accuracy,
speed, reproducibility, and ease of
interpretation.’>1> spa typing allows data
comparison between clinical laboratories in
the international and national levels.1617

In the present study, the occurrence and
characteristics of S. aureus isolates from the
patients in different unit of hospitals was assessed
using sequencing and spa typing method.

Materials and Methods

Bacterial isolates: In this cross-sectional study,
clinical specimens were collected from
hospitalized patients in Toohid and Beasat
hospitals affiliated to Kurdistan University of
Medical Sciences, Sanandaj, Iran, over a period
of 1 year (in 2014).

Totally, 97 clinical specimens including
urine, wound, abscess, blood, and
cerebrospinal fluid (CSF) were gathered, and
40 S. aureus strains were analyzed in this
study. Bacterial samples were cultured on
sheep blood agar (Oxoid, UK), and were
assessed using laboratory standard methods
such as colony morphology and a positive
plasma coagulase reaction, as well as standard
biochemical methods.’8 Thermonuclease (nuc)
gene was used as a gold standard for
confirmation of S. aureus isolates.* For further
analyses, the isolates were sub-cultured on
tryptic soy broth (Oxoid, UK), and stored with
glycerol at -20 °C and -70 °C.

Antibiotic susceptibility tests were used
according to the Clinical and Laboratory
Standards Institute (CLSI) guidelines with
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Kirby-Bauer disk diffusion method.5 Antibiotic
disks including erythromycin, clindamycin,
gentamycin, ciprofloxacin, trimethoprim/
sulfamethoxazole, teicoplanin, mupirocin, and
oxacillin (Rosco Diagnostica, Denmark) were
used based on laboratory standards.
Polymerase chain reaction (PCR) for mecA
gene was used as a conformational test with
using specific primers.

Genomic DNA was isolated from overnight
culture with Cinna pure DNA protocol (kit for
the isolation of DNA from Gram positive
Bacteria) (Sinaclon, Iran). DNA template was
prepared, purified, and stored at -20 °C
until needed.

PCR and DNA sequence analysis (spa typing):
Molecular spa typing is a PCR- and DNA
sequence-based method has been used for
epidemiological investigations.’820  This
technique allows inter-laboratory exchange of
information by means of a standard software
analysis package and central internet
depository (www.spaserver.ridom.de).?! spa
type is a repeated sequences which compose
24 repeated nucleotides (eight codons). In
order to do typing of the polymorphic region
of protein A, the X region of the spa gene
was amplified using spa gene F primer
(5'-TAAAGACGATCCTTCGGTGAGC-3") and
spa gene R primer
(5'-CAGCAGTAGTGCCGTTTGCTT-3").22

PCR reactions were performed in 25 pl final
volumes containing 3pl of purified DNA, 1 pl
of each primer, 12 pl of Master Mix
(Sinaclon, Iran), and 8 pl of distilled water. The
PCR amplification conditions for SPA primer
were as: the initial denaturation at 95 °C, 5
minutes, and next 35 cycles consisting of a
denaturation step at 94 °C, 30 seconds,
annealing at 60 °C, 1 minute, extension at 72 °C,
1 minute, as well as a final extension step at
72 °C for 10 minutes, and storage at 4 °C at the
end. Amplified products were sequenced by
Macrogen (South Korea). Analysis of DNA
sequences was done using Choromas Lite
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software (Technelysium Pty Ltd, Australia).
For this study, PCR amplification and
sequence analysis of 40 spa products were
performed with a software, and considered in
‘very good’ or “excellent’ grades.

Results

Antibiotic resistance: From 97 S. aureus
strains, 52 (54.2%) were resistance to
erythromycin, 49 (51.1%) to clindamycin, 39
(40.1%) to ciprofloxacin, 12 (12.5%) to
teicoplanin, 35 (36.4%) to gentamycin, 18
(18.8%) to trimethoprim/ sulfamethoxazole, 58
(60%) oxacillin, and 17 (17.7%) to mupirocin.

Diversity of spa types: The genomic
diversity analysis of 40 strains of S. aureus was
carried out using spa typing method. Samples
were sequenced with the same primers as used
in PCR. Overall, we identified 20 different spa
types among the 40 S. aureus isolates (Table 1).
These isolates constituted 44.3% of all
methicillin-resistant S. aureus (MRSA) isolates,
but 55.7% of MRSA isolates in this study.

Table 1. Specification of 97 Staphylococcus
aureus strains with spa typing method

spa type repeat succession Number
(n =40) of repeats

114896 04-21-12-17-486-17-12-12-17

[EEN

114913 11-10-21-17-34-24-34-22-676 1
114928" 04-21-12-41-486-17-12-17 1
114929 08-34-17-17 1
030 15-12-16-02-24-24 6
1325 07-12-21-17-34-13-34-34-33-34 2
t7789 08-16-34-24-17 1
t701 11-10-21-17-34-24-34-22-25-25 3
871 15-12-16-17-24-24 1
t304 11-10-21-17-34-24-34-22-25 2
11149 08-16-34-24-34-17-17 1
808 08-16-02 1
1810 04-21-12-41-20 1
t012 15-12-16-02-16-02-25-17-24-24 1
230 08-16-02-16-34 3
459 04-34-17-66-66-32-17-23-24 3
111332 04-21-12-41-486-17-12-12-17 2
t197 11-10-34-24-34-22-25 1
t937 08-16-34-24-34-34-17-17 1

" New types identified in this study, and registered in the spa
server (www.spaserver.ridom.de).

Discussion

S. aureus, specially MRSA strains, is one of
wide spread infections in hospital and
community.11920 Typing and analysis of
S. aureus strains responsible for serious
infections is now routine in many parts of the
world.? To establish communication survey of
pathogen strains together, molecular methods
such as spa typing, MLST, and PFGE can be
used.'” Typing methods are being used as a
tool to identify strains on the genetic
characteristics basis. These techniques can
show the relationship between strains and
clones.” Among these techniques, spa typing
with high discriminatory power (99.5%), is
fast, easy, and inexpensive, and is able to
determine the lineage of strains, and classify
them. 11,2426

Moodle et al. studied 320 S. aureus isolates
collected from South Africa. They found that
the five most common spa types were t012
(n = 68), t037 (n = 77), t045 (n = 25), t064
(n = 68), and t1257 (n = 31), which made up
84% of the isolates.l6 According to previous
studies, the most prevalent spa types were
recorded different such as t008 (31.9%) and
t002 (27.6%),2 t7685 (11.5%), t230 (8%), and
t1149 (8%),” t003 (22%), t151 (16%), and t008
(12%),% and t030 (43 %)and t037 (43%).1> In this
study, four novel spa type (t14896, t14913,
t14928, and 114929) were detected and
registered on spa server. The highest
prevalence was related to t030 (30%) and t459,
t701, and t230 (15% for each one). According to
reports, most of S. aureus were colonized in
hospital personnel and fomites.?”28 Spreading
occur via direct contact or handling of
contaminated  materials. Therefore, in
nosocomial infection, clonal transmission is the
prominent factor.

Conclusion

There are similar patterns of spa gene which
represents a common source of infection in
hospitals, and analysis of these patterns can
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help to break the chain of infection
transmission in hospitals.
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