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ABSTRACT

This study was aimed to detect and analysis of mutL gene from Pseudomonas aeruginosa in
UTI patients .Two hundred midstream urine specimens were collected from UTI patients.
Laboratory diagnosis carried out depend on morphological and biochemical tests and
confirmed by using VITEK- 2 Compact system. The results showed twenty isolates of
Pseudomonas aeruginosa from two hundred urine specimens in percentage (10%). Genome
extracted from all twenty isolates by specific kit , then amplification of mutL gene in PCR by
specific primers. Sequencing process of product PCR of all twenty isolates was done. MutL
gene sequencing of all twenty isolates was alignment in NCBI and the phylogenetic tree was
drew by using Geneious 10 software among sequence of locally isolates. The results of analysis
sequence of mutL gene from locally isolates in phylogenetic tree showed seven different
groups. Analysis comparison sequencing of mutL gene between locally and global isolates
showed eight different groups in phylogenetic tree included three groups (A,G,H) identical
with global isolates and five groups (B,C,D,E,F) were not identical with global isolates ,
therefore selected one isolate (SD-9) from these five locally groups and documented as anew
Iraqi isolate in national GenBank and accepted under accession number (LOCUS MF898429)
of nucleotides sequence and protein ID(AU139222.1).
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INTRODUCTION

Urinary tract infecion is very important disease
caused by different types of bacteria like P.
aeruginosa  especially  patients  with
catheterization of the urinary tract is the major
cause of nosocomial acquired-UTI (16). P.
aeruginosa is opportunistic pathogen can
utilize catheters and attach to the surface of
catheter to form biofilm (12,14) . This non
fermentative gram negative bacteria consider
causative agent of about (10%-20%) of
nosocomial infections (septicemia in intensive-
care units, cystic fibrosis, burn and wound
infections) (19) and about 9% of all
healthcare-associated  infections  because
increasing resistance level against antibiotics .
Pseudomonas bacteria included more than 120
species that are all-over in moist environments
such as water and soil ecosystems and
infective to plants, animals and humans (6, 10)
. Mismatch repair protein is encoded by mutL
gene in P.aeruginosa . This protein is one
types of the MMRS (mismatch repair system) .
The function of this protein is an important in
correction of replication errors that escape
from polymerase proofreading activity and for
preventing homeologous recombination events
(4). The correction pathway started by linking
mutL protein with mutS protein and this
complex activate process of correction
(activates  the  strand discriminating
endonuclease MutH, which cleaves the newly
synthesized, unmethylated daughter strand at
the nearest hemimethylated d(GATC) site, and
thereby marks it for a removal and a repair—
synthesis process that involves a variety of
other proteins) (13,17). So, this study aimed to

achieve molecular detection and analysis of
mutL gene from Pseudomonas aeruginosa in
UTI patients through detect sequencing and
comparison between locally isolates and
between locally and globally isolates.
MATERIALS AND METHODS

Collection of Specimens: In this study, two
hundred urine specimens from patients with
UTIl in some hospitals in Baghdad were
teaching lab of Baghdad hospitals, AL-Kindy
teaching hospitals and Imam Ali hospitals
during the period from September to
December 2017.

Laboratory diagnosis: The specimens of
midstream urine were cultured on MacConkey
agar and blood agar media and incubated for
18-24 hrs at 37°C. selected non fermentatative
bacrerial isolates of lactose on MacConkey
agar and used biochemical tests according to
Harly and Prescott. (2002) (8) . VITEK- 2
Compact system was carried out to confirm
diagnosis Pseudomonas isolates to species
level according to manufactures'instructions
(Biomerieux/ France).

Extraction of genetic material

Genetic material was extracted by wizard®
genomic DNA purification kit (Promega ,
USA) was carried out according to
manufactures'instructions.

Amplification and gel electrophoresis of
mutL gene

Amplification process of mutL gene was
carried out by specific primers and program
conditions according to Barry et al.,(2004) (3)
as shown in table (1) and gel electrophoresis
against 100bp DNA ladder (Promega,USA).

Table 1. Primers and program conditions for amplification of mutL gene

Primer type (Sequence 5'—3")

Expected

) . Program conditions
amplicon size

Forward : CCAGATCGCCGCCGGTGAGGTG

Reverse : CAGGGTGCCATAGAGGAAGTC

Initial denaturation at 96°C for 1 min
, 30 cycles of denaturation at 96°C for
1 min, primer annealing at 55°C for 1
min , extension at 72°C for 1 min,
final extension step of 72°C for 10
min.

940 bp

Sequencing of mutL gene

Analysis of phylogenetic tree of mutL gene
PCR products of mutL gene of all twenty
isolates were sent for sequencing using
ABI3730XL, automated DNA sequencer, by
macrogen corporation-Korea. Analysis of
phylogenetic tree was performed , which the

results of sequencing of all twenty isolates
were analyzed by using Geneious 10 software.
The sequenced DNA were analyzed by
BLASTnN tool of NCBI GenBanK database .
The highly strain identity was established by
comparing the query sequences with those
available in the GenBanK database. The
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confirmation of species was done when the
closest alignment match has very high identity
to the homologues found in Gene-Bank. DNA
sequences identities were also computed using
the pairwise alignment by Geneious 10
software. Multiple sequence alignments were
performed using  Geneious  alignment.
phylogenetic analyses were inferred by the
maximum likelihood method.

RESULTS AND DISCUSSION

Isolation and identification:The specimens of
midstream urine were cultured on MacConkey
agar and blood agar media incubated for 18-24
hrs at 37°C. Then chose bacterial isolate that
non fermentatative of lactose on MacConkey
agar and used morphological and biochemical
tests. Results showed the isolates were Gram
stain negative, oxidase positive, citrate
positive , urea hydrolysis positive, catalase
positive, bluish green pigmentation positive,
indole production negative, voges proskaeur
negative and methyl red negative . Then
confirmed laboratory diagnosis of
Pseudomonas aeruginosa by using VITEK- 2
Compact system according to manufactures'
instructions (Biomerieux/ France). Results

showed twenty isolates of Pseudomonas
aeruginosa. Locally studies on isolation and
identification of this bacterium from urine and
other clinical sources included study by (23)
who isolated and identified this bacterium
from different clinical sources (four isolate
from midstream urne, bacteremia, eye
infection and otitis media). Other locally study
carried out by Klrissa and Mohammad , 2016
(12) which isolated this bacteria from otitis
media (28 isolates). From the global studies
(11) who conducted that percentage of this
bacteria in midstream urine was 27%
Distribution of infection with Pseudomonas
aeruginosa belong to ability of this bacterium
to produce different virulence factors. These
virulence factors encoding by virulence genes
located in the chromosome of Pseudomonas
aeruginosa that enable it to play a great role in
causes of the urinary tract infection (2, 7, 22).
Molecular detection of mutL gene

Gel electrophoresis was done of all PCR
product against 100bp DNA ladder and the
results showed that all twenty Psudomonas
aeruginosa isolates contain mutL gene as
shown in figure 1.

Figure 1. Gel electrophoresis for amplified mutL gene from Pseudomonas aeruginosa on
agarose gel (1%), 50V for 1 hour.

Sequencing  of  mutL from
Pseudomonas aeruginosa
Results of sequencing mutL gene of all twenty

isolates showed 917 bp as shown in figure 2.

gene
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All these sequence analyzed by Geneious 10
software to analysis of phylogenetic tree in
next steps.
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The results in genetic tree showed there are

genetic relationship between isolates as shown
in figure 3. The results conducted different

seven groups were isolates (SD-8_mutL, SD-
14 mutL, SD-15 mutL)in group A. Second
group B included isolate (SD-10_mutL), Third
group C included isolates (SD-13_mutL, SD-
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Figure 3. Unrooted phylogenetic tree of mutL gene among locally Pseudomonas aeruginosa
isolates. The tree was organized with the maximum eventuality method using Geneious 10
program

Analysis comparison sequence of mutL gene
in Iragi and global Pseudomonas aeruginosa
isolates: Analysis of sequences mutL gene in
locally and global Pseudomonas aeruginosa
performed through drawing phylogenetic tree
by using Geneious 10 program against ten
high identity isolates that documented in gene
bank under accession numbers (LN870292,
KX784363, KX784362, KX784360,
CP022002, CP021380, JQ316665, CP007147,
CP013993, CP012066). The results in
phylogenetic tree were showed eight groups.
First group included locally isolates (SD-1,
SD-18, SD-19) that identity with global
isolates in gene bank under accession number

(LN870292, KX784363, KX784362,
KX784360, CP022002, CP021380,
JQ316665). There are five groups not identity
with global registered isolates, which

contained only locally isolates were group B
(SD-8, SD-14,SD-15), group C (SD-13, SD-

681

17), group D (SD-10), group E (SD-9) and
group F (SD-6, SD-12, SD-11, SD-16).
Seventh group G included (SD-3, SD-5) that
identity with global isolate under accession
number (CP007147), eighth group H included
locally isolates (SD-2, SD-20, SD-7, SD-4)
that identity with global isolates under
accession number (CP013993, CP012066) as
shown in figure 4 and table 2. Locally
Pseudomonas aeruginosa isolates in five
groups (B, C, D, E, F) that not identity with
global isolates because the genetic variation
may be new isolates in UTI patients , So
selected one group of them was group E (SD-
9) to register as a new isolate in global gene
bank and it is accepted under accession
numbers (LOCUS MF898429) of nucleotides
sequence and protein ID(AUI39222.1).
Product of mutL gene (mismatch repair
protein) play important role in correction
process of replication errors that escape from
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polymerase proofreading activity by DNA
polymerase and protect Pseudomonas
aeruginosa from mutation that may lead to
death of bacterial cell (1,4,20). All that’s
established to distribute these pathogenic
bacteria that considered a major healthcare
problem and appearance resistant to many
antibiotic and most challenging pathogen
which It is one of the most important causative
agents of nosocomial infections and difficult to
eradicate due to acquired resistance to many
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antibiotics (5,9). Pseudomonas aerugiosa in
UTI patients associated with high mortality in
hospitalized  patients, which  increases
significantly in those with severe from chronic
renal failure, advanced liver disease and
diabetes mellitus patients as well as infected
other patiants because possess different
virulent gene in pathogenecity island that’s
encoded to the different high virulence factors
(15,18).
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Figure 4. Unrooted phylogenetic tree of mutL gene among Pseudomonas aeruginosa and
Global isolates were LN870292, KX784363, KX784362, KX784360, CP022002, CP021380,
JQ316665 that documented in GeneBank. The tree was structured with the maximum
endurance method using Geneious 10 program
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Table 2. Classification of locally and identical global Pseudomonas aeruginosa isolates in
phylogenetic tree according to nucleotides sequence of mutL gene.

Symbol of arou Symbol of locally Accession number of global isolates in
Y group isolates GeneBank
LN870292
KX784363
SD-1 KX784362
Group A SD-18 KX784360
SD-19 CP022002
CP021380
JQ316665
SD-8 . .
Group B SD-14 Not identical
SD-15
Group C ggﬁ Not identical
Group D SD-10 Not identical
Group E SD-9 Not identical
SD-6
SD-12 Not identical
Group F SD-11
SD-16
Group G o CP007147
SD-2
SD-20 CP013993
croupH SD-7 CP012066
SD-4

Documentation in NCBI

The comparison of sequence mutL gene
between Iraqi and global isolates shown some
of locally isolates (eleven isolates) in
phylogenetic tree were un similarity with
global isolates, therefore one of these locally
isolates (SD-9) was selected and documented
in NCBI as anew Iraqi isolates and accepted
under accession number (LOCUS MF898429)
of nucleotides sequence and protein
ID(AUI139222.1).

Conclusion In analysis sequence of mutL gene
from Iraqi bacterial isolate Pseudomonas
aeruginosa in UTI patients concluded found
genetic variation in sequence of this gene
which the isolates distributed in seven
different groups in phylogenetic tree. After
Analysis comparison sequence of mutL gene in
locally and global Pseudomonas aeruginosa
isolates that documented in NCBI , the
phylogenetic tree showed nine locally isolates
idendity with global isolates and eleven locally
isolates not identical with global isolates, So
selected one isolate (SD-9) from these eleven
locally isolates and registered in global gene
bank under accession number (LOCUS
MF898429) of nucleotides sequence and
protein ID(AUI39222.1) as anew isolate.
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