Journal of Al-Nahrain University

Vol.17 (2), June, 2014, pp.159-164

Science

PCR Ribotyping for Determining the Diversity of Some Clinical Pseudomonas
Aeruginosa Isolates
Khulod Ibraheem Hassan*, Saman Rafeeq Abdullah** and Khidir Hawrami***
Department of Food Science, Faculty of Agricultural Science, Sulamani University.
**
Department of Biology, Koya Technical Institute.
***
Koya University, University Dean.
E-mail: Dr_Kh2005_iraq@yahoo.com.

*

Abstract
To study the genetic diversity between deferent strains of P. aeruginosa, this study was carried
out between August and December 2010 by collecting 165 clinical samples from wounds, burn, ear
and urinary tract infection taken from general hospitals of Sulaimani, Erbil and Koya governorates.
After identifying P. aeruginos based upon culture methods using the selective media (cetrimide
agar) coupled with biochemical tests, Polymerase chain reaction (PCR) method were used for
identifying P. aeruginosa using primers targeting 16S rRNA. PCR analysis of 16S-23S internal
transcribed spacer primer targeting the interspaced regions between the 16 and 23S rRNA genes
(PCR ribotyping) was evaluated for it s effectiveness to differentiate between the isolates, the
results show that the clinical isolates of P. aeruginosa belongs to three ribotypes, which were
showed in one to three bands in each isolate of P. aeruginosa.
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these isolates, there are some techniques such
as Restriction endonucleases analysis,
Multilocus enzyme electrophoresis, Biotyping,
Pulse field gel electrophoresis, and
Ribotyping. Among them, the PCR-ribotyping
is an efficient technique used during last
10 years and based on the amplification of
spacer regions or intervening sequences
between 16S and 23S rDNA genes. [8].
PCR-ribotyping uses specific primers that
amplifies sequences between the 16S and
23S gene and has been applied for molecular
identification of bacteria at the species level
[9] and to discrimination between bacterial
strains [10]. This method detects both the
number of tRNA genes and the spacer
length within the cluster, using primers
complementary to the 3′ end of the 16S rRNA
gene and the 5′ end of the 23S rRNA gene,
which reveals length heterogeneity even
within the same species, it mean it is used for
studying genetic diversity. The phylogenetic
classification of prokaryotes with rRNA gene
sequences is based on the assumption that the
differences in sequences reflect the evolution
of the organisms from which PCR ribotyping
have extensively been used in the molecular
epidemiology of different outbreaks and
episodes of infections in which that they have

Introduction
Pseudomonas aeruginosa is an aerobic
Gram-negative bacterium which has emerged
as one of the most problematic nosocomial
pathogens .it is found commonly in most
hospitals in the world, including those of
Kurdistan region in Iraq, it is considered an
opportunistic pathogen that causes infection in
immune depressed subjects [1], the leading
cause of wound infections [2], urinary tract,
surgical wound and ear infection [3]. A rapid
and accurate system for the identification of
Pseudomonas is important to isolate patients
and prevent further spreading of the diseases.
Ribotyping is the analysis of rRNA genes
in general, that is used for differentiating
between species or strains of bacteria
including P. aeruginosa [4], it is differ from
PCR-ribotyping which uses specific primers
that amplifies sequences between the 16S and
23S gene and has been applied for molecular
identification of bacteria at the species level
[5]. Presently, genetic techniques supported by
phenotypic tests provide detailed characteristic
of strains isolated from clinical wards[6].16S
rDNA sequence has been used as a taxonomic
“gold
standard” in
determining
the
phylogenies of bacterial species [7]. In order to
determine the genetic relationship between
951
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been extracted [11]. So the aim of the
present study was: To assess the genetic
diversity
between
some
strains,
of
P. aeruginosa collected from three deferent
hospitals using species specific PCR.

precipitated by the addition of cold
isopropanol (one equal volume) after addition
10% of the volume by ammonium acetate and
then incubates in freezer for 30 minutes. And
precipitated DNA was transferred into a fresh
eppendorf tube adding 200 μl of (70%)
ethanol, and washed. Finally, the pellet was
dissolved in TE buffer.

Materials and Methods
Sampling: Between August and December
2010, 55 samples were taken from each of
three general hospitals of Sulaimani, Erbil and
Koya governorates, as a total of 165 clinical
samples recruited for the study.The swab
samples were taken from patients with burn,
wound and ear infections, and urine samples
were taken from patients suffering from
urinary tract infection (UTI).

Application of PCR
In order to confirm the isolates as
P. aeruginosa, PCR assay that based on
16S rDNA sequence with specific primers as
described by [7] was carried out in 25 μL
reaction volumes (2.5 μl of PCR buffer
(500 mM-KCl, 100 mM Tris-HCl [pH 8.4]),
1μl Taq polymerase, 0.8 μl MgCl2 (15 mM)
and 2.5 μl dNTPs(dGTP, dTTP, dATP, and
dCTP; 2 mM each) and 2 μl of Forward and
Reverse prime in concentration of 10Pmol, the
volume complete up to 25 μl by sterilized
double distilled water , the reaction
mixture was overlaid with 18 μl of mineral
oil in order to avoid evaporation. The
sequence of the primers used are: Pp16S-F
GACGGGTGAGTAATG CCTA and Pp16SR CACTGGTGT TCCT TCC TATA for
P. aeruginosa which expected to amplifies
956 bp. the amplification program was run as
follow: One cycle of 95°C for 2 minutes,
Thirty cycles of( 92°C for 1 minute, 55 C for
1 minute and One cycle of 72°C for
10 minutes, The amplified product was
running by 1.2% agarose gel electrophoresis,
then stained using ethidium bromide and
visualized by U.V. transilluminator at 366 nm
wavelength for detection of the results. PCRribotyping of P. aeruginosa isolates was
carried out as described by [15] and
amplification reaction was performed as the
same above but using the pair of primers
F:
GAAGTCGTAACAAGG
and
the,
R: CAAGGCATCCACCGTand changing the
annealing temperature to 50°C.

Phenotypic tests
According to [12], the swabs were
enriched in brain-heart infusion broth, plated
onto MacConkey agar. A single colony was
selected and inoculated on the selective
medium (cetrimide agar). Then morphological
characteristics of P aeruginosa was described
after Gram staining, including pigments
production after incubation at 37ºC for
1-2 days. The biochemical tests were done
according to [13]which include: Growth at
42ºC in trypticase soya agar, Indole production
test, Methyl red test, Voges-proskauer (VP),
Citrate utilization test, urease activity, Oxidase
test and the catalase test.
DNA Extraction
Genomic DNA was prepared according to
[14] with some modification as follow: Ten ml
overnight cultures were prepared in broth
media from fresh single colony. Cells were
harvested in a centrifuge for 5 min at
6000 rpm. After this, they were suspended in
200 µl 1xTE buffer (pH8), then 3 mg/ml
lysozyme to the cell Suspensions was added
and incubated for 2 hours at 37ºC. After the
incubation, 370 μl, 1x TE (pH 8) containing
Proteinase K (1mg/ml) was added for 1 hour,
and then 30 μl, 10% SDS were added. The
samples were then incubated for 1 h at 37°C.
then phenol Chloroform extraction was
performed twice (if necessary) using one equal
volume of phenol/ chloroform/isoamyl alcohol
(24/24/1) for 30 minutes and then, samples
were centrifuged for 5 min at 6000 rpm, then
the aqueous phase was transferred into a clean
eppendorf tube and the genomic DNA was

Results and Discussion
Isolation of P. aeruginosa
Out of the 165 isolates that were collected
from the three hospitals, of Sulaimani, Erbil
and Koya governorate 43 isolates successfully
diagnosis as P. aeruginosa, representing
26.06% of total isolates, the highest percentage
of P. aeruginosa was obtained from burn
961

Journal of Al-Nahrain University

Vol.17 (2), June, 2014, pp.159-164

samples (10.9) and the lowest percentage were
obtained from Otitis samples (1.81), this is
because P. aeruginosa introduced into areas
only when devoid of normal defenses or when
membranes and skin are disrupted by direct
tissue damage.

Science

product produced using another bacterial
species (Salmonella typhi and staphylococcus
aureas), this result is in agreement with
[7].Genotypic identification systems are
currently preferred since they have proved
to be more sensitive and specific in
characterizing the different bacterial strains or
clones. Within these, the PCR-based methods
are most important because they could detect
bacteria that were inhibited in their growth by
residual concentrations of antimicrobials in the
sample, or overgrown by other bacteria present
in the sample, or autolyzed during incubation,
or difficult to cultivate in vitro and thus underdiagnosed by bacterial culture. However,
PCR-based tests are probably not appropriate
to determine the number of viable bacteria and
should be considered as complementary
indicative tests in critical care set tings with
culturing.

Phenotypic test
The result showed that P. aeruginosa were
Gram negative rod shaped an aerobic, nonsporulating, produced greenish-yellow or blue
pigment colonies on selective media
(cetrimide agar), this is agreed with [1].
P. aeruginosa reacted positivly to catalase and
oxidase tests, while it was negative for methyl
red, Voges Proskauer and indole. It slowly
hydrolyzed urea, utilized Simmon’s citrate.
The biochemical properties of the bacteria
recorded in this study are the same as obtained
by [16]. In general biochemical methods have,
to a certain extent, facilitated the identification
of P. aeruginosa; however, some of these
methods are time consuming and may not be
very accurate.
Isolation of the DNA
24 samples were chooses for DNA
extraction, The full amount of DNA obtained
using this protocol was very efficient method
for DNA extraction from P. aeruginosa, since
good yields of genomic DNA were obtained
with average yields between (50-95μg/ ml)
using 10ml broth culture media.

1000bp

500 bp

956 bp

Fig.(1) 956 bp PCR products of 16S rRNA
gene which were identified in some isolates of
P. aeruginosa used in this study samples in
1.2% agarose gel electrophoresis. M 1kb
DNA ladder 1- 12 were various samples of
P. aeruginosa isolates.

PCR Analysis
16SRNA gene based PCR
During
PCR
analysis,
specific
amplifications are only observed when PCRspecific primers, are used, which occur only in
P. aeruginosa and not in other bacteria
species. The primers used in this study
targeted species-specific signature sequences
in 16S rDNA variable regions 2 and 8 (V2 and
V8), respectively. PCR assays employing each
primer pair produced DNA products of the
predicted size which was 956bp (Fig.(1)).
16S rRNA gene sequence offered a useful
method for the identification of bacteria. It had
long been used as a taxonomic method in
determining the phylogenies of bacterial
species [17]. The specificity of speciesspecific PCR assays was determined by testing
the 24 culture collection of P. aeruginosa
strains, which were 100%. Beside no amplified

PCR ribotyping
To determine the diversity of these strain
that accurately identified using 16SrRNA gene
based PCR, another kind of PCR called: PCR
ribotyping was used. All the clinical isolates of
P. aeruginosa belongs to three ribotypes
which were showed in one to three bands in
each strain of P. aeruginosa Cluster one
include eight samples including samples 1, 5,
7, 8, 12, (Fig.(2)) which showed one band
while Cluster two include twelve samples
including 2, 3, 6, 9, 11, (Fig.(2)) which
showed two bands and Cluster three showed
969

Khulod Ibraheem

four sample including the samples 4, 10,
which showed three bands (Fig.(2)), which
varies in their molecular size from 300 bp to
600 bp and all strains shared a common band
with 560 bp, these variations reflect the
variation in the ribosomal gene structures
between these strains, the cluster two was
predominate and contained 12 samples which
represent 50% of P. aeruginosa isolates used
in this study. Prokaryotes contain the 16S,
23S, and 5S genes in their rRNA genetic loci.
These genes are separated by spacer regions
which can vary in length and sequence at the
genus and species level. The spacer region
between the 16S and 23S rRNA genes can be
amplified by PCR and the polymorphisms in
the resulting product can be used for
identification of bacteria [18]. Nucleotide base
sequence information has become available for
this region for many bacterial species. [19]
Many bacteria have multiple copies (alleles) of
the rRNA operons per genome and the spacer
region may vary in size within different
operons, this relates to the number and type of
tRNA genes (tRNAglu, tRNAile, tRNAala)
located in some spacer regions, the intergenic
spacer regions (ISRs) are subject to lower
evolutionary pressure and therefore show
wider genetic variation [20]. Collierand
coworkers [21] studied 49 strains of
P. aeruginosa from various origins, concluded
that PCR-ribotyping was

slightly more discriminatory than Arbitrary
primed PCR (AP-PCR), however, Martin and
co workers [22] observed a low degree of
heterogeneity of rRNA operon using
molecular typing of strains of P. aeruginosa.
So Vinuesa and coworkers [23] have found
that PCR ripotyping can be improved by
digestion of the PCR products with restriction
endonuclease, (EcoRl enzyme). However
Wolska and Szweda [8] and Stehling and
coworkers [4] suggest that maximum
discrimination of P. aeruginosa can be
achieved by a combination of ribotyping with
other PCR or traditional Methods.In general
epidemiologic studies on P. aeruginosa in
patients are hindered by problems related to
phenotypic variations of bacterial isolates
throughout the period of infection, because
phenotypic identification systems do not allow
for reliable determination of the number of
P. aeruginosa strains, whether the patient is
infected by different strains over a period of
time, or whether the isolated strains differ
according to the site where the sample was
taken, beside it was time consuming so there is
need for qualitative and quantitative test that
are more rapid than bacterial culture [24].
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الخالصة

لدراسة التنوع الوراثي لعزالت سريرية من بكتريا الـ P.

 aeruginosaاجريت هذه الدراسة وذلك بجمع  561نموذج

شملت :الجروح والحروق والتهابات األذن والمجاري البولية
والتي تم أخذها من المستشفيات العامة في ثالث مناطق من

اإلقليم وهي كويه ،سليمانية و اربيل وذلك للفترة بين شهر آب

الى شهر كانون االول من عام  .0252فبعد تشخيص بكتريا

الـ  P. aeruginosaاعتمادا على الطرق التقليدية المعتمدة
على استخدام األوساط الزرعية ،إذ تم استخدام الوسط

االنتخابي ( )cetrimide agarمقترنا مع االختبارات
الكيماوية .تم تطبيق التفاعل التسلسلي النزيم بلمـرة الدنـا

((PCR

فـي

تشخيـص

عـزالت

الـ

 P. aeruginosaعلى مستوى الـ  DNAوالمعتمدة على
الجينات الخاصة بالرايبوسومات وهي الـ .16S rRNA

إليجاد العالقة الوراثية بين تلك العزالت تم استخدام نوع أخر

من هذه التفاعالت وهي الـ  )PCR ribotypingوالتي
تستخدم فيها بادئات تستهدف جينات الرايبوسامات في

المنطقة المحصورة بين  16S-23Sوذلك لكفائتها في التمييز

بين العزالت البكتيرية ،إذ تم التوصل إلى وجود اختالف بين
تلك العزالت نتيجة وجود اختالف في عدد وحجم الحزم

المتضاعفة والتي تراوحت بين  3-5حزم مما يدل على انتماء
تلك السالالت الى ثالثة انواع من االنماط الرايبوسومية

( )ribotypesممايدل على وجود اختالفات وراثية بين تلك
العزالت وما يعقبه من اخالف في التعامل مع كل عزلة.
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