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Abstract

Pseudomonas aeruginosa consider one of the opportunistic pathogens is able to infection almost all body
tissue as a result of having it a variety of virulence factors that contribute greatly to pathogenic events in the
host this bacterium has been responsible for 30% of pneumonia, 19% of urinary tract infections and 10%
of bloodstream infections. And leads to nosocomial pathogens causing infections that usually develop late
during hospital stay. Consequently the aim of this research was to classify and characterize P. aeruginosa
isolated from various clinical samples from Iraqi patients by sequencing the /65 rRNA gene.
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Introduction

Pseudomonas aeruginosa is a Gram-negative
bacteria belong to the family Pseudomonaceae , motile
with a polar flagellum, non-spore forming, obligate
aerobes that grows in a wide range of temperatures (10-
44 °C) and the optimum thermal temperature is 35°C,
widespread in nature, this bacterium causing acute
and chronic infections in patients who are in hospital,
especially in patients with burns, its grows well when
cultured on simple media , It has the ability to produce
two kinds of pigment green- blue (pyocyanin) and
yellowish green pigment (pyoverdin) ['-3]
Thisbacteriumisanaturally commonamong humans-
[4]' It has a relatively large genome, which is likely to
promote survival in various environments, with a variety
of gene-regulatory activities to facilitate adaptation to
new environmental conditions [*- Therefore, despite the
development of new and improved antibiotics is still one
of the key causes of death in critically impaired patients
with immune systems [% 765 rRNA sequencing has
been instrumental in the successful detection of bacterial
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isolates and in the discovery of new isolates in diagnostic
laboratories. this gene is especially important for
bacterial detection with unique phenotypic profiles, rare
bacteria, slow growing bacteria, uncultivable bacteria
and culture-negative infections, it isn’t only did it give
information into the etiology of an infectious disease,
it also allows physicians to pick antibiotics and assess
the length of care and infection prevention procedures.
[7] 165 tRNA sequencing has provided important and
valuable knowledge worldwide.

Materials and Methods

One hundred of specimens were collected (46
males and 54 females) from five hospitals in Baghdad,
including: ghazi Al-hareri Hospital, Wound and Burn
Baghdad Medical City Hospital, Child
Teaching Hospital, and Ibn Al-baladi Hospital, from

Hospital,

September to December 2019. Collected from patients
with various infections such as UTI s, burns, wounds,
pus swab from ear infection and sputum . All specimens
were cultured on MacConkey agar (selective and
differential medium). Then used the biochemical tests
for identify and recognize Gram negative bacteria, Also
GN24 Kit had used to detect Pseudomonas species .

DNA Extraction

For 16S tRNA sequencing analysis, genomic
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DNA has been extracted for (38) isolates belong to P.
aeruginosa using ABIOpure Extraction Kit (USA).Then
use Quantus Florometer to measure the concentration of
collected DNA to measure the sampling goodness for
downstream applications. All bacterial DNA has been
used as a template for conventional PCR amplification
bacterial /6STRNA gene were amplified by tow universal
primers 27F (5’AGAGTTTGATCCTGGCTCAG-3")
and 1492R (5'TACGGTTACCTTGTTACGACTT-3")
[8] for forward and reverse primers (Macrogen, South
Korea). Thermal cycling conditions were as follows:
5 min of 95 °C for initial denaturation (30 cycles of
denaturation) annealing (60°C for 30 sec), extension
(72°C for 30 sec): Final extension at 72 for 7min (1 cycle).
PCR was carried out on a (Bio-Rad, USA) Automatic
Cycler Thermal. Duplicate PCR was performed for
replication of each sample [’} After amplification with
PCR, the agarose gel electrophoresis was followed to
validate the amplification existence.

Bacterial 716S rRNA sequences analysis

165 rTRNA gene were amplified by using universal

primers and the PCR product undergo for sequence
analysis in Macrogen Lab.(south Korea) the sequences
were identified by alignment and comparing them with
sequences deposited in genbank through the NCBI site.

Phylogenetic analysis

The sequences of /6s TRNA compared with those
in deposited in genbank database ( https://www.ncbi.
nlm.nih.gov/blast) to find related species and creation

Phylogenetic trees using geneious software version 11.1
[10]

Results and Discussion

One hundred (100) clinical samples were collected
from different infections include (wounds, burns, urine,
ear infections and sputum), 38(38%) isolates belonging
to P. aeruginosa, whereas the remaining 62 (62%)
isolates belonged to other bacteria species as seen in the
table (1).

Table (1) bacterial isolates which obtain from different infection sources

Escherichia coli 39 39%
Pseudomonas aeruginosa 38 38%
Klebseilla spp. 12 12%
Proteus spp. 7 7%
Enterobacter spp. 4 4%
total 100 100%

Thirty eight (38) isolates from the total clinical isolate were classified by traditional methods (characteristics,

morphology) as P. aeruginosa. In addition to use Identification system for Gram negative bacteria (GN24 Kit) the

results are shown in figure (1,2) :
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Figure (1): GN24 colorimetric identification card

diagn®&stics
GN 24 (Ref. 1001)

l Farebnd fkila f Colour scheme / Barevna stupnice f Srinskila v.1.01

Figure (2): Color Scheme of GN24
Kit GN 24 consists of 24 wells Microtitration plate strip in the classic 96 well format containing dehydrated
substrates Reconstitution of substrates is performed by bacterial suspension inoculation. During incubation, color
changes occur in wells due to microorganisms ‘ metabolic activity. Test results may be measured either by automated
readers or visually depending on the color scheme, or by the color definition displayed in the flyer. The results of
recognition can be collected from the evaluation table or by using evaluation tools located at ( www.diagnostics.sk/
idmicro).

Conventional polymerase chain reaction PCR

The results of Conventional polymerase chain reaction followed electrophoresis to detect of P. aeruginosa using
16S rRNA that previously identification by GN24 Kit showed all isolates were P. aeruginosa and gave a good
confirmative identification as shown in the figure (3). That gives the band size (1500 bp) which was the product size
of primers used for identification
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Figure (3) Results of the amplification of 16S rRNA gene of Pseudomonas aeruginosa samples fractionated
on 1% agaros gel electrophoresis stained by Eth.Br. Lanel:100bp DNA marker.



2196

168 tTRNA gene sequences contain hyper variable
regions with high conservation which have potential to
identify species -specific signature sequences that are
helpful to the classification of bacteria ['':!?]. Analysis
sequencing of this gene consider as an important method
to assess the phylogenetic relationship between strains.
The properties of this molecular target make it important
and beneficial for the detection and diagnosis of bacteria
in the clinical laboratory.

Bioinformatics analysis

The 16S rRNA nucleotide sequences scanned for
similarity sequences using online BLASTn. And use

o
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geneious software version 11.1 .To create phylogenetic
tree for 12 isolates selected randomly, the result tend
to have a strong identical between them and identical
with those strains deposited in genbank under accession
numbers China KF894970; Iran MGO016493; China
MK825339; Bangladesh MN256396; India KM675975;
India KX268504; China KT759043 .The phylogenetic
tree for this gene appears all of the isolates have a
common ancestor. (Figure 4)
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Figure 4: Construction of phylogeny tree for twelve isolates of P. aeruginosa using geneious
software, appear all of the isolates has a common ancestor.

16S rRNA sequence has long been used as a “gold
standard” taxonomy inthe determination ofthe phylogeny
of bacterial species. In the last decade, the Pseudomonas
classification has gained further attention and has been
reclassified by Brosch et al 1996, Kersters et al 1996,
Palleroni 1992. ['3- 15} Identification of Pseudomonas
is causing a lot of difficulties [ 7' Morphologically
related organisms have a like biochemical properties.
Sequence of highly conserved gene area /65 rRNA data

allows us to predict accurate taxonomy. Our present
research was performed on the /65 rRNA sequence
based on PCR amplification for recognition and genetic
level identification of Pseudomonas aeruginosa.

Conclusion

In conclusion, PCR assay based on /6S rRNA
sequencing is highly precise, responsive and useful in
the detection of bacteria.. And use for recognition of
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those closely connected ones genotypical species of
Pseudomonas. DNA sequencing of the /6S rRNA gene
was used as an important method for studying Bacterial
phylogeny and taxonomy relationships between strains.

Acknowledgment

We gratefully thank for University of Babylon
,Science College for Women for their kind supporting
and agree to performed this work in its Laboratories and
hospitals in Baghdad medical city for supporting and
supplying the clinical samples for this study.

Ethical The Research Ethical
Committee at scientific research by ethical approval of
both MOH and MOHSER in Iraq

Clearance:

Conflict of Interest: None

Funding: Self-funding

References

1- Al-Daraghi, W. A. H., & Al-Badrwi, M. S. A.
Molecular Detection for Nosocomial Pseudomonas
aeruginosa and its Relationship with multidrug
Resistance, Isolated from Hospitals Environment.
Medico Legal Update 2020; 20(1), 631-636]

2- Bayat E.; Kamali M.; Zare’ei Mahmoodabdi
A.; et al. Isolation, determination and cloning
of translocation domain of exotoxin A from

Pseudomonas aeruginosa, Kowser Med J. 2010;
3:149-154.

3- Ochoa, S.A.; Loépez-Montiel, F.; Escalona, G.;
Cruz-Cordova, A.; Davila, L.B.; Lopez-Martinez,
B.; JiménezTapia, Y.; Giono, S.; Eslava, C;
Hernandez-Castro, R. and Xicohtencatl-Cortes,
J. Pathogenic characteristics of Pseudomonas
aeruginosa strains resistant to Carbapenems
associated with biofilm formation. Bol Med Hosp
Infant Mex. 2013; 70(2):133-144

4- Wargo, M. J. ; Gross, M. J.; Rajamani, S.;
Allard, J. L. and Lundblad, L. K. A. Hemolytic
Phospholipase C Inhibition Protects Lung Function
during Pseudomonas aeruginosa Infection. Respir
Crit Care Med. 2011; 184: 345-354.

5- Stover, C., Pham, X., Erwin, A. et al
Complete genome sequence of Pseudomonas

aeruginosa PAOI1, an opportunistic pathogen.
Nature.2000;406,959-964.

6-

10-

11-

12-

13-

14-

15-

2197

Woo, P. C. Y.; Lau, S. K. P.; Teng, J. L. L.; Tse,
H. and Yuen, K.Y .Then and now: use of /65 rDNA
gene sequencing for bacterial identification and
discovery of novel bacteria in clinical microbiology
laboratories. Clin Microbiol Infect. 2008;14: 908—
934.

Henrichfreise, B.; Wiegand, 1.; Pfister, W. and
Wiedemann, B. Resistance mechanisms of
multiresistant Pseudomonas aeruginosa strains
from Germany and correlation with hyper mutation.
Antimicrob. Agents Chemother.2007; 51(11):
4062-4070.

Mukherjee, S., Kumar, D., Nanda, A. K., &
Chakraborty, R. 16S rRNA gene sequence analyses
of the metagenome derived from waters of river
Mahananda at Siliguri: An approach to understand
bacterial diversity2013

Lorenz, T. C. Polymerase chain reaction: basic

protocol plus troubleshooting and optimization
strategies. JoVE  (Journal of  Visualized
Experiments). 2012; (63), €3998.

Kearse, M., Moir, R., Wilson, A., Stones-Havas,
S., Cheung, M., Sturrock, S., ... & Thierer, T.
Geneious Basic: an integrated and extendable
desktop software platform for the organization and
analysis of sequence data. Bioinformatics. 2012;
28(12), 1647-1649]

Adékambi T, Colson P, Drancourt M: rpoB-based
identification of nonpigmented and late-pigmenting
rapidly growing mycobacteria. J. Clin Microbiol.
2003; 41(12): 5699-5708. PubMed Abstract |
Publisher Full Text | Free Full Text

Guasp C, Moore ER, Lalucat J, et al. Utility of
internally transcribed 16S-23S rDNA spacer
regions for the definition of Pseudomonas stutzeri
genomovars and other Pseudomonas species. Int J
Syst Evol Microbiol. 2000; 50(4): 1629— 1639.

R. Brosch, M. Lefevre, F. Grimont and
P.A.D.Grimont, “ Taxonomic diversity of
Pseudomonads revealed by computer-interpretation
of ribotyping Data Systematic and Applied
Microbiology. 1996;19:541-555.

K. Kersters, W. Ludwig, M.Vancanneyt, P. De
Vos, M.Gillis and K.H. Schleifer. “Recent changes
in classification of Pseudomonads: an overview.
Systematic and Applied Microbiologyl. 1996 ;
9:465-477.

Palleroni, N. J. Present situation of the taxonomy of



2198

Indian Journal of Forensic Medicine & Toxicology, January-March 2021, Vol. 15, No. 1

aerobic pseudomonads. In: FEMS SYMPOSIUM.
PLENUM PRESS, 1992. p. 105-105]

J.L. Burns, J. Emerson, J.R. Stapp, D.L.Yim, J.
Krzewinski, L. Lowden, B.W. Ransey, and C.R.
Clausen. “Microbiology of sputum from patients at
cystic fibrosis centres in the united states.” Clinical
Infectious Disease. 1998 ; 27:158-163.

17- A. Ferroni, I. Sermet-Gaudelus, E. Abachin, G.

Querne, G. Lenoir, P. Berche, and J.L. Gaillard.
Use of /65 TRNA gene sequencing for identification
of nonfermenting gram-negative bacilli recovered
from patients attending a single cystic fibrosis
Centre. Journal of Clinical Microbiology. 2002; 40:
3793-3797.



