Turkish Journal of Physiotherapy and Rehabilitation; 32(3)
ISSN 2651-4451 | e-ISSN 2651-446X

ISOLATION AND IDENTIFICATION OF PSEUDOMONAS AERUGINOSA
CAUSING OTITIS MEDIA AND INVESTIGATION OF SOME GENES OF
VIRULENCE FACTORS OF IT IN RAMADI CITY

Jenan Mahmood Saad!, Muthana Badee Farhan?
L2University Of Anbar/Education College for women /Department of Biology.

ABSTRACT:

(125) samples of otitis media were collected from patients attending Al-Ramadi General Hospital and private
medical clinics. 50 isolates belonging to Pseudomonas aeruginosa bacteria (40%) were isolated and diagnosed
from the total samples. Microscopic and phenotypic, biochemical tests were performed, and the diagnosis was
confirmed by Phytek2 2, 20 isolates were selected from among the 50 isolates with the most virulence factors
for phenotypic virulence, for a PCR test. The results of the qualitative investigation of the genes (FIiC, PIcH,
GyrB ) of virulence factors showed the presence of these genes in most of the samples in the bacteria P.
aeruginosa at a percentage of 90%. The results of the sequencing of nitrogenous bases also confirmed the
agreement of the diagnostic results for P. aeruginosa isolates with the isolates registered in NCBI using the
MEGAT7 program and the percentage of congruence was 100% For each of the gene PIcH isolate No. (8) and
the gene GyrB isolate No. (20). As for the FIiC gene for isolate No. (5), it showed a number. There were two
transversion mutations and two nonequivalent transversion mutations, with a similarity ratio of 99%). In
principle, it can be inferred that the plcH, gene and gyrBgenes were found in the same bacterial genus, but in
other strains and species with the same sequence of nitrogenous bases.
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l. INTRODUCTION:

Otitis media (OM), or what is known as middle ear infection, is a group of complex inflammatory conditions
associated with pathogens, whether bacterial or viral, that affect the middle ear cavity (1). Otitis media occurs in
children and adults, but the rate of its incidence in children is more (2) and some studies have indicated that more
than 80 % of children with this infection in the United States (Sun et al.2021). Some studies have also indicated
that there are 31 million new cases of otitis media in the world annually. Otitis media is a common disease in the
city of Ramadi, with a prevalence of 13.65% (3). The most common pathogens of otitis media are gram-negative
bacteria such as Pseudomonas aeruginosa, followed by gram-positive bacteria such as Staphylococcus aureus,
Proteuesspp, Klebsiellaspp and E. Coli (4)

otitis media can be caused by more than one bacterial type(5).Pseudomonas aeruginosa is an opportunistic pathogen
of great importance, especially in cases of otitis media, due to its ability to develop resistance to many antibiotics
(6).Therefore, these bacteria are considered one of the most important pathogens of otitis media, in addition to their
possession of a large number of virulence factors, whether they are cell-related, such as endotoxin, cilia, flagella
that cause infection, colonization of host cells, resistance to immune response, phagocytosis, or the formation of
exocellular factors such as caltoxins. With low molecular weights that are secreted by bacteria outside the cell, the
toxins and enzymes produced by these bacteria lead to significant tissue damage (7). This study aimed to isolate
and diagnose P. aeruginosa bacteria from patients with Otitis media, and to investigate some genes of virulence
factors in them using PCR, and then perform a sequence analysis of the genes using the Gene Seuecing technique.
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1. MATERIALS AND METHODS:
Samples collection:

125 samples were collected from patients suffering from chronic suppurative otitis media for both sexes and for all
age groups after their diagnosis by otolaryngologists in the consulting clinics of Ramadi Teaching Hospital and
private medical clinics in Ramadi for the period from 15/9/2020 to 15/3/2021.

Identification:

Bacterial colonies appeared when grown on Pale agar medium due to their inability to ferment lactose sugar (8).
Then they were grown on differential media and on stermid medium to confirm the morphological and microscopic
diagnosis and incubated aerobically at 37°C for 24 hours. An hour later, biochemical tests were conducted, and the
diagnosis was confirmed with the Phytek?2 2.

DNA genome extraction:

Genomic DNA was extracted from the selected samples (20) of P. aeruginosa isolates using a DNA extraction kit
produced by Promega Genomic Extraction Kit. Specific primers for genes, fliC, PIcH, and GyrB were prepared by
(Alpha DNA Canada).

DNA Primer

The specific prefixes for thEfliC,PIcH,GyrB gene were provided by Alpha DNA Canadacompany as shown in
Table (1)

Table 1: Primers and size products

No. Conall cpall 5-3% (Primer) sl
paally
i
(bp)
1 Aghamotiaci et | gyrB | F:CCTGACCATCCGTCGCCACAAC
al2015| 222 |R: CGCAGCAGGATGCCGACGCC
fic
2 Sabharwal et | 102 kb | F: GBCAGCTGGTTNGCCTG
al.2014 | (WPe @) | R: GBCCTGCAGATCNCCAA
(type b)
3 Sabharwal et | plcH | F: GAAGCCATGGGCTACTTCAA
al.2014 | 307 | R: AGAGTGACGAGGAGCGGTAG

Table(2) Programs of PCR Thermocycling Conditions of gene.

Steps °C m: s Cycle
Initial Denaturation |95 05:00 1

Denaturation Q5 00:30

Annealing *550R 57 0030 30
Extension 12 00:45

Final extension 12 07:00 I

Hold 10 10:00

Flic, and PlcH 55°C while gyrB57°C

DNA Sequencing :

After conducting a polymerase chain reaction (PCR) to amplify DNA, the results were sent to the Korean company
Macrogen to analyze the genetic sequence of the isolates and compare them with the information available at the
National Center for Bioinformatics (Gene Bank).

www.turkjphysiotherrehabil.org 11098



http://www.turkjphysiotherrehabil.org/

Turkish Journal of Physiotherapy and Rehabilitation; 32(3)
ISSN 2651-4451 | e-ISSN 2651-446X

1. RESULTS AND DISCUSSION:

125 samples were collected from patients with chronic suppurative otitis media, and 110 samples (88%) of the total
samples showed positive growth and 15 samples 12% gave negative growth to P. aeroginosa.

Agricultural characteristics:

It appeared when cultivated on the McCongy agar medium, where it appeared in a pale due to its inability to ferment
the sugar lactose (8).The bacterial isolates under study were grown on sterimide agar 0.03%, which is selective,
and all isolates showed their ability to grow on this medium and gave a positive result and the ability to resist
steramide, one of the components of this medium, which is toxic to the vast majority of bacterial species, except
for P. aeruginosa.All isolates were grown on Muller-Hinton agar medium, and they produced pigments that varied
from yellowish-green to bluish-green, and characterized by a fetid smell similar to the smell of ripe fruits, and this
was agreed with (9).

Microscopic diagnosis:
Bacteria that do not form spores appeared singly or in the form of chains of red to pink color resulting from staining

of bacterial cells with safranin dye (10).

all the DNA bundles appeared clearly and with high accuracy and in all the selected bacterial isolates that were
given the numbers (1-20), and at the same level as in Figure (1), meaning that they belong to the same bacterial
type P aeruginosa, which indicates a high concentration.

1 2 3 1 s 6 7 8 9 01 12 13 415 16 17 18 19 20

Figure (1) shows the migration of genomic DNA for 20 isolates of P. eruginosa.

Gene detection:

To detect the gyrB gene in P. aeruginosa, a specialized primer was used that targets the specific sequence of the
specific gyrB gene of P. aeruginosa with a molecular size (222bp). The program for this gene was installed in the
thermocyclic PCR machine and the reaction was performed and then the product was migrated to Acarose gel at a
concentration of 1.5% and for a period of 90 minutes, it was observed that bands with a molecular size of 222 base
pairs appeared at the same level for most of the isolates and 90%)) of the total selected isolates under study (Fig.
1).This study converged with the findings of the researcher (11), where she indicated in her study the presence of
the gyrB gene in most of the bacterial isolates she obtained, and the current results indicate the great benefit of
sequencing analysis of the gyrB gene as it can be used as a guide Excellent along with 16SrRNA gene analysis in
detecting pathological samples and bacterial species whose type cannot be ascertained using 16SrRNA alone (12).
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Figure (2) Picture No. (2-3) Electrophoresis of the product of the DNA polymerase chain reaction using the initiator of the
gyrB gene on the medium of agarose gel at a concentration of 1.5%

As for the fliC gene, a polymerase chain reaction (PCR) test was conducted for the DNA chain, and for that, the kit
for the reaction and the primer for thefliC gene was used with the reaction mixture to detect the presence of this
gene, which has a molecular weight of 380bp, a pair of bases, according to the program designated for this. Then,
the reaction product was carried out by electrophoresis on an agarose gel at a concentration of 1.5%) and it was
examined by ultraviolet rays. The results of the electrophoresis showed that all selected bacterial isolates amounting
to 20) isolates of P. aeruginosapossess the flagellum genefliC Figure (5). The fliC gene consists of two types: type
A, which has a molecular weight of 1020 base pairs, and type B, which has a molecular weight of 1250 base pairs.
And by type a, b) it means flagellin, which is the main component of the flagellum (13).They can be distinguished
on the basis of molecular size and interaction with a specific type of polyclonal with antibodies (14), and this is
what was obtained in the results of our study, as the bundles at the top were of type b with a molecular weight of
1050bp) and their number was 12 isolates out of the total isolates (20), as for the bundles below, they are of the
type A FIiC gene with a molecular weight of 1020bp, and their number is 8 out of a total of (20) isolates.
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Figure (5) Electrophoresis of the product of the DNA polymerase chain reaction using the initiator of the FIiC gene on the
medium of agarose gel at a concentration of 1.5%.

This study agreed with the findings of the researcher (15) in his study. Where he indicated its presence in all isolates
obtained from different sources. This study also agreed with the findings of the researcher (16), which showed the
presence of this gene in all isolates obtained in his study. In addition, the researcher (17) found in a study he
conducted on P.aeruginosa bacteria isolated from Diabetic foot infections (DFIs) that all isolates contain the fliC
gene and this gene had an important role in the tissue penetration by pathogenic bacterial cells. It survives under
anaerobic conditions. . And as it is known that flagella in the bacteria that contain them are used for movement and
locomotion.Among the types of bacteria that possess flagella is Pseudomonas aeruginosa, which contains a single
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polar flagellum that is one of the factors of virulence and movement and is an initial stage of infection with this
bacteria.

The polymerase chain reaction (PCR) was carried out to detect theplcH gene using the reaction mixture prepared
with the kit for this gene and according to the manufacturer's instructions and the primer for this gene was used.
Isolation and dependence of volume index (100-1500bp), DNA bundles were examined by UV rays, and the results
of the examination indicated the presence of theplcH gene, which has a molecular weight (307bp) in most of the
bacterial isolates under study Picture No. (6).Our study agreed with the study conducted by (18), in which they
indicated that the percentage of the presence of the plcH gene in the isolates they obtained from burn wound
infections was 96%)), and also these results were close to what was reached (19) was found to spread theplcH gene
in 75% of the isolates of Pseudomonas aeruginosa obtained in his study. It also differed with the results of (20),
where they found that the percentage of pseudo isolates in their study that possessed the plcH gene was 66%)), on
the other hand, other researchers found in 2017 that the percentage of isolates that possessed the plcH gene in their
study was 18% (21).

The plcH gene, as it is known, encodes the phospholipase enzyme, which is one of the most important virulence
factors of Pseudomonas aeruginosa because it helps pathogens invade the host's cell. Helping bacteria in the
mechanism of evading host immunity(22), as well as this gene encodes a hemolytic toxin that destroys cell
membranes and degrades phospholipids, especially phosphatidylcholine, and thus leads to the degradation of
erythrocytes and surface al-lipids (23). The proof of its presence in the bacterial isolates under study is evidence of
the high resistance possessed by these isolates, and this is what was reached, as the multi-resistant isolates were
selected, which possessed most of the phenotypic virulence factors in our study.
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Figure (6) Electrophoresis of the product of the DNA polymerase chain reaction using the initiator of theplcH gene on the
medium of agarose gel at a concentration of 1.5%.

50 (microliters) of PCR products of five isolates of P. aeruginosa with the primers of the genes ,(fliC, PlcH, GyrB)
were sent to Macrogen Company in South Korea for the purpose of determining the sequence of nitrogenous bases
as well as And then compare it with the sequences recorded in the National Center for Informatics (NCBI) using
blastn2.6.4 to get the serial number ID that pertains to each of the isolatesPaeruginosa bacteria from the global site
of genes, these isolates were selected based on their high resistance to antibiotics and their possession of most
virulence factors.

DNA Sequencing:

The results of this study indicated that isolate No. (5) belonging to theFliC gene showed the results of comparison
with the first sequence that carries the symbol (CP032569.2) due to P. aeruginosa bacteria and the presence of
changes in the sequence of nitrogenous bases, where four substitution, two mutations were found. There are two
transition mutations in which T>C is transformed at position 4277166 and C>T is transformed at position 4277313,
in addition to two non-equivalent transvrsion mutations, one in which G>C is transformed at position 4277199 and
the other transforms G>C at position 4277550. The concordance rate was 98%)), Figure No. (1)according to the
study(24) .There were also no variations in isolate No. (8) of the gene (PlcH), and the homology was 100%) as in
Figure (4) according to the study (25), as for isolate No. (20) of thegyrB gene )) No variations appeared, and the
percentage of congruence was 100%)), according to(26).
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Table (3) Type of substitution:

. Type of . N . Range of
No. Of sample substitution Location | Nucleotide nucleotide Sequence ID
Transition 4277166 T=C
Transversion | 2277199 G=C o
4276336
S_flic-F 0 CP032569.2
— . 4277827
Transition 4277313 C=T
Transversion | 2277550 G=C
8 plCH—F ---------------- 266 t0 529 | MN066138.1
20 gsiB-F | 24 to 266 | pK625175.1

V. CONCLUSIONS:

P.aeruginosa bacteria is one of the most importantcauses of Otitis media because it has manyvirulence factors,
including phospholipase, protease andenzymes, which increase its pathogenicity, and this iswhat was shown by the
investigation of the genes ofthe aforementioned bacterium virulence factors that itpossesses these genes in high
proportions as well as thecomparison of the(fliC,PIcH,GyrB )gene sequence. Isa suitable method for inferring the
genetic relationshipsof P. aeruginosaisolates on a molecular basis and in thefuture. By studying the genetic map, it
is possible tolearn more about P. aeurginosa.

REFERENCES:

1.

2.

10.
11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

Shuaibu, A., &Machido, D. A. Microbiology of Otitis Media among Children Attending Clinics within Sokoto Metropolis. SOKOTO JOURNAL OF
MEDICAL LABORATORY SCIENCE (SJMLS), 6.

Rijk, M. H., Hullegie, S., Schilder, A. G., Kortekaas, M. F., Damoiseaux, R. A., Verheij, T. J., &Venekamp, R. P. (2021). Incidence and management
of acute otitis media in adults: a primary care-based cohort study. Family Practice

Al-Ani, R. M., Al-Zubaidi, M. 1., &Lafi, S. A. (2021). Profile of aerobic bacteria and their antibiotic sensitivity in chronic suppurative otitis media in
Al-Ramadi Teaching Hospital, Ramadi City, Iragq. Qatar Medical Journal, 2021(1), 3.

Molla, R., Tiruneh, M., Abebe, W., &Moges, F. (2019). Bacterial profile and antimicrobial susceptibility patterns in chronic suppurative otitis media
at the University of Gondar Comprehensive Specialized Hospital, Northwest Ethiopia. BMC research notes, 12(1), 6

Yoo, M. H., Cho, Y. S., Choi, J., Choung, Y. H., Chung,. H., Chung, J. W., ... & Yeo, S. G. (2018). Microbiological results from middle ear effusion
in pediatric patients receiving ventilation tube insertion: Multicenter registry study on the effectiveness of ventilation tube insertion in pediatric
patients with chronic otitis media with effusion: Part I. Clinical and expe

Karpinski, T. M. (2019). Efficacy of octenidine against Pseudomonas aeruginosa strains. European Journal of Biological Research, 9(3), 140

Zubair, M.; Malik, A.; Ahmad, J.; Rizvi, M.; Farooqui, K.; Rizvi, M. (2011). A study of biofilm production by gram-negative organisms isolated
from diabetic foot ulcer patients. J. Bio. Med.; 3(2): 157.

Baron, E. J. ; Finegold, S. M. and Peterson, I. L. R. (2007) .Bailey and Scotts

Diagnostic Microbiology. 9th ed. Mosby Company. Missouri.

Akoglu, G., Atakan, N., Cakir, B., Kalayci, O., &Hayran, M. (2012). Effects of low pseudoallergen diet on urticarial activity and leukotriene levels in
chronic urticaria. Archives of dermatological research, 304(4), 262

Forbes,B.A.; Sahm,D.F. and Weissfeld,A.S. (2007). Diagnostic Microbiology. 12" ed. Baileyand Scotts'. Mosby Elsevier. China., pp: 247.
AL-Shimmary, S. M., Mohamed, N. S., Al-Qaysi, S. A., &Almohaidi, A. M. S.(2019). Phylogeny analysis of gyrB gene and 16S rRNA genes of
Pseudomonas aeruginosa isolated from Iragi Patients.

Pascual, J., Macian, M. C., Arahal, D. R., Garay, E., &Pujalte, M. J. (2010). Multilocus sequence analysis of the central clade of the genus Vibrio by
using the 16S rRNA, recA, pyrH, rpoD, gyrB, rctB and toxR genes. International Journal of Systematic and Evolutionary Microbiology, 60(1), 165.
Faezi, S., Bahrmand, A. R., Sardari, S., Nikokar, I., Khanaki, K., Siadat, S. D., ... &Mahdavi, M. (2019). Epitope-based immunoinformatics study of a
novel PilQ380- PilA fusion protein from Pseudomonas aeruginosa. Gene Reports, 15, 100385

Spangenberg, C., Heuer, T., Birger, C., &Timmler, B. (1996). Genetic diversity of flagellins of Pseudomonas aeruginosa. FEBS letters, 396( 3), 217.
Hasan, K. A., Hussein, A. S., & Mohammed, T. K. (2021). Detection of Lasb and Plch Genes in Pseudomonas Aeruginosa Isolated From Urinary
Tract Infections by PCR Technique. Annals of the Romanian Society for Cell Biology, 25(6), 134.

Alwan, A. H. (2020). DETECTION OF CASP-5 GENE AS INFLAMMATORY FACTOR IN IRAQI PATIENTS WITH PSEUDOMONAS
AERUGINOSA INFECTIONS. Pakistan Journal of Biotechnology, 17(1), 40.

Haghi, F., Zeighami, H., Monazami, A., Toutouchi, F., Nazaralian, S., &Naderi, G. (2018). Diversity of virulence genes in multidrug resistant
Pseudomonas aeruginosa isolated from burn wound infections. Microbial pathogenesis, 115, 256.

Sabharwal, N., Dhall, S., Chhibber, S., &Harjai, K. (2014). Molecular detection of virulence genes as markers in Pseudomonas aeruginosa isolated
from urinary tract infections. International journal of molecular epidemiology and genetics, 5(3), 125.

Rauf, Muhammed's promise. Tawfig, Shamiran Muhammad. (2014). Screening for some

virulence genes plcH, plcN, exoS in Pseudomonas aeruginosa isolated from the urinary

tract. Tikrit University Journal of Pure Sciences, 19 (6) 2014. Pages 72. (in Arabic).

Ullah, W., Qasim, M., Rahman, H., Jie, Y., & Muhammad, N. (2017). Beta-lactamase-producing Pseudomonas aeruginosa: phenotypic characteristics
and molecular identification of virulence genes. Journal of the Chinese Medical Association, 80(3),

Al-Wrafy, F., Brzozowska, E., Gdrska, S., &Gamian, A. (2017). Pathogenic factors of Pseudomonas aeruginosa-the role of biofilm in pathogenicity
and as a target for phage therapy. Advances in Hygiene & Experimental Medicine/PostepyHigieny i MedycynyDoswiadczalnej, 71.

www.turkjphysiotherrehabil.org 11102



http://www.turkjphysiotherrehabil.org/

Turkish Journal of Physiotherapy and Rehabilitation; 32(3)
ISSN 2651-4451 | e-ISSN 2651-446X

22. Huang, D., Cui, L., Ahmed, S., Zainab, F., Wu, Q., Wang, X., & Yuan, Z. (2019). An overview of epigenetic agents and natural nutrition products
targeting DNA methyltransferase, histone deacetylases and microRNAs. Food and Chemical Toxicology, 123, 594

23. Liu, Z.,, Han, J., Liu, Z., Zhang, X., Chen, J., Dong, A., & Liu, X. (2019). First report of Pseudomonas aeruginosa causing tumor disease of
Populuskoreana in China. Journal of Plant Diseases and Protection, 126(5), 488.

24. Hosu, M. C., Vasaikar, S. D., Okuthe, G. E., &Apalata, T. (2021). Detection of extended spectrum beta-lactamase genes in Pseudomonas aeruginosa
isolated from patients in rural Eastern Cape Province, South Africa. Scientific reports, 11(1), 8

www.turkjphysiotherrehabil.org 11103



http://www.turkjphysiotherrehabil.org/

