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ABSTRACT  
P. aeruginosa is an opportunistic pathogen capable of infecting almost all tissues of the body due to its 

possession of a wide variety of virulence factors that contribute significantly to pathogenicity in the host. In the 

current study, (162) samples are collected from different clinical sources, to detect the spread of P. aeruginosa 

bacteria in these sources and to study some virulence genes possessed by this bacteria. The developing isolates 

are diagnosed after cultivation on Blood agar and MacConkey agar according to phenotypic, microscopic and 

culture properties, and the diagnosis is confirmed using API 20E kit. The results of the diagnosis have shown 

that 33 isolates belong to the type P.aeruginosa from the total clinical samples, distributed by (11 isolates for 

burn injuries, 12 isolates for wounds and 10 isolate samples for urinary tract infections). The sensitivity of the 

bacterial isolates to 15 antibiotics is tested, and the results have shown that all isolates are resistant to 

Ceftriaxone, Colistin, and Amoxicillin by 100%, to Ceftazidime and Nalidixic by 96% and 90% respectively, to 

Gentamicin by 60%, to Tobramycin and Cefepime by 40%, to Pipracillin, Aztreonam, and Meropenem by 

33.3%, to Ciprofloxacin, Levofloxacin and Imipenem by 23.3%, and to Norfloxacin by 16.6%. The prevalence 

of genes encoding the production of the basal protease enzyme aprA and elastase enzyme lasB, is detected using 

the (PCR) technique. The results reveal the presence of the aprA gene and the lasB gene with a rate of (100), 

within the genotype of the P. aeruginosa isolates under study. Due to their high presence in most of the sources 

of the studied isolates, these genes can be considered a successful and rapid alternative for diagnosing P. 

aeruginosa by molecular methods based on the polymerase chain reaction (PCR) technique. 
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Introduction 
Pseudomonas aeruginosa is an opportunistic 

pathogen as it is a gram-negative bacteria that do not 

ferment the sugar lactose. It has a great ability to 

adapt in different and complex environments, where 

it is commonly found as parasites on the mucous 

membranes of human and animal tissues and in large 

environmental areas such as water, soil and plants. It 

is at the forefront of the main pollution factors for 

medical devices and tools, causing what is known as 

acquired infections [1]. P. aeruginosa is also 

characterized by its versatility, as it can use different 

types of raw materials for nutrients, because it has 

multiple and diverse enzymes that enable it to carry 

out different metabolic processes in different organs 

of the body. The clear diversity in metabolism is an 

important factor in giving it wide environmental 

success [2]. Virulence factors express the degree of 

pathogenicity caused by bacteria to the cells of the 

host body, while virulence factors represent the 

ability of the pathogen to diversify in causing 

different infections to the host cells, through 

molecules derived from bacteria that allow entry into 

the host cells and lead to tissue damage and necrosis. 

The special combination of these factors also enables 

P. aeruginosa to display high levels of virulence and 

high resistance to infection control factors in chronic 

and acute cases [3]. Its great ability to grow in human 

cells, invade tissues and produce toxins is due to its 

effective ability to express many diverse virulence 

factors [4]. These bacteria possess a large number of 

genes, maintain a variety of strategies to help it 

survive in different environments, and play a role in 

transport, metabolism, environmental sensitivity, and 

the flow of organic compounds. These genes are 

highly flexible in nature, allowing it to grow and 

reproduce in a variety of environments, having four 

chemo-attractive systems. Moreover, control of the 

antibiotic resistance gene at molecular levels, such as 

the use of treatment factors of appropriate 

concentration, can reduce resistance or release of 

pathogenic bacteria [5]. There are many motives that 

call for focusing research in the world on P. 

auroginosa, the most important of which is the 

seriousness of the disease and the lack of effective 

treatment, which necessitates the need to improve the 

efficiency of diagnosis and reduce time and effort. 
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Although modern technologies are still limited in 

third world countries, they have provided the best 

diagnostic tools, including the polymerase chain 

reaction technique. This technique is characterized by 

specificity and high speed during the investigation of 

bacteria in clinical samples and food samples, and 

obtaining molecular indicators resulting from the 

molecular investigation of the genes encoding 

virulence factors and their adoption in diagnostic 

studies. This is what traditional laboratory diagnostic 

methods cannot do, especially when dealing with 

large numbers of these Models [6]. The current study 

aims at: 

1- Isolating and identifying P. aeruginosa bacteria 

from various infections (wounds, burns and urine). 

2- Detecting the spread of genes encoding virulence 

factors aprA, lasB in selected isolates from different 

infection cases by using specialized primers using the 

DNA polymerase chain reaction (PCR) technique and 

the relationship of these genes to the site of infection. 

Material and Methods of Work 
Isolation and identification of P.aeruginosa 

A number of (162) samples are collected from 

patients suffering from different pathological 

conditions, which include wound infections, burns, 

and urinary tract infection. The samples are obtained 

from Tikrit Teaching Hospital, Salah Al-Deen 

General Hospital, during the specified time period 

from 13/10/2021 to 22/03/2022. These samples are 

cultured on a blood agar and a MacConkey agar and 

the dishes are incubated at 37°C for 24 hours. The 

diagnosis is conducted based on the culturological 

and microscopic properties and biochemical tests of 

the bacterial isolates. For the purpose of studying the 

cultural properties of bacterial isolates, a test of their 

ability to cultur is started on a number of culture 

agars, which include MacConkey agar, blood agar, 

Pseudomonas agar which is the selective medium for 

P.aeruginosa, and Cetrimide agar. They are also 

cultured on a Nutrient agar, where the culturing 

properties are diagnosed based on the color and shape 

of the colonies. A microscopic examination of the 

developing bacterial cells is also conducted, and the 

purified colonies are subjected to biochemical tests 

for the diagnosis of bacterial isolates through the 

Catalase Test and the Oxidase Test [7]. Diagnosis is 

confirmed using the API-20E system for final 

confirmation of P.aeruginosa isolates and according 

to the manufacturer's instructions . 
Table 1: Distribution of P. aeruginosa according to the 

source of the isolate 
Percentage 

% 

positive 

samples 

number of 

models 

source of 

isolation 

No 

21.15 11 52 burns 1 

19.67 12 61 wounds 2 

18 .18 10 55 urine 3 

 33 168 total 
 

Genetic Content of Bacterial Isolates 

Genomic DNA Extraction 
Genomic DNA is extracted by a genomic DNA 

extraction and purification kit according to the 

instructions of the manufacturer (Geneaid) for the 

bacterial isolates under study and according to the 

leaflet attached with the extraction kit. A number of 

(17) isolates are selected depending on their ability to 

express the phenotypic characteristics studied in the 

laboratory. These are from the different cases of 

infections, by 5 isolates from burn infections, 6 

isolates from wound injuries, and 6 isolates from 

urinary tract infections, for the purpose of extracting 

genomic DNA by means of a genomic DNA 

extraction and purification kit according to what is 

stated in the manufacturer’s instructions. 

Characterization of DNA: The process of 

characterizing DNA includes the following: 

Estimation of DNA Concentration and Purity 
The DNA concentration and purity are measured, by 

adding 2 microliters of the extracted DNA to the 

Nano spectrophotometer lab instrument. The purity of 

the DNA is estimated by optical density (OD) 

(ng/microliter) at wavelengths of 280/ 260 nm. The 

concentration of the extracted samples under study 

varies between (278-70) ng/microliter, while the 

purity of the extracted samples varies between (1.5 - 

2). 

Electrophoresis of Genomic DNA 

The method of preparing the gel is followed and as 

mentioned in [8] where 2.4 g of agarose is dissolved 

in 120 ml of buffer (SB) in a water bath and at a 

temperature of 100 ° C, left to cool to a temperature 

of 55 ° C, and then 4 μl of Red safe dye is added to 

the gel and then mixed well. An agarose backing 

plate (gel former) is prepared and its attachments are 

firmly fixed. After that, the amount of agarose is 

poured and the specialized comb is dipped to make 

wells at the end of the plate. It is left to solidify in a 

horizontal position, then the drill formation comb is 

lifted from the hardened agarose. The ends of the 

plastic plate and its attachments are also lifted , which 

are temporarily fixed until the agarose is hardened. 

The plate is then fixed on the supports prepared for it 

in the relay unit, the gel is covered with a level of 1-2 

mm of SB buffer, and then 7 μl of DNA is mixed 

with 3 microliter of bromophenol blue dye solution 

(loading buffer) in the case of extracted DNA and 

without the loading dye. The red safe dye is used with 

the gel in order to show the bands of results. After 

that, the process of loading the mixture of DNA and 

dye is carried out in the gel pits, where it traveled 

electrically on a horizontal surface under a voltage 

difference of (80 volts) for a period of (1–2) hour . 

Molecular detection of virulence factors genes 

(aprA, LasB) by the Polymerase Chain Reaction 

(PCR) Technique 

A number of genes responsible for virulence factors 

within the hereditary genetic system of P. aeruginosa 

are detected by PCR technique for the bacterial 

isolates under study, in the presence of basic reaction 

materials (DNA and dNTPs primer template, buffer 

and custom primers) and under optimal conditions for 

the reaction. The time period for implementing the 
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interaction program has taken approximately (2) 

hours, after which the reaction products are placed 

under observation after being tested on agarose gel at 

a concentration of (2%) to detect the genes under 

study. Then, DNA replication reactions are performed 

using specific primers designated to target the 

specific sequence of (aprA, LasB) genes (Table 2), in 

order to detect the important virulence genes 

possessed by P. aeruginosa isolates. Specific primers 

manufactured by (Macrogen) are used. The program 

is approved as described by [9].  

 

Table 2: Nitrogen base sequences for primers used for qualitative endpoint 

Primers Product Size(bp) Sequence(5~- 3~) Target gene No. 
lasB F 
lasB R 

300 -GGAATGAACGAAGCGTTCTC- 

-GGTCCAGTAGTAGCGGTTGG- 
LasB 1 

aprA F 
aprA R 

1017 -TGTCCAGCAATTCTCTTGC- 

-CGTTTTCCACGGTGACC- 
aprA 2 

 

Results and Discussion 
Detecting the aprA gene 

The detection is carried out for this gene that is 

responsible for encoding the base protease enzyme. 

The results of the molecular amplification have 

shown the results of the polymerase chain reaction 

(PCR) for the aprA gene using primers designated for 

this gene on agarose gel packaged within the 

expected size of the gene 1017 (pb for 17/17 isolates 

with a percentage of (%) 100), as shown in Figure 

(1). 
 

 
Fig. 1: Electrophoresis of the product of the polymerase 

chain reaction (PCR) for the DNA of P. aeruginosa 

isolates isolated from different sources of infection using 

a specialized initiator of the AprA gene on an agarose 

gel with a concentration of (2%) and a potential 

difference of 60 volts, for a period of (2 hours). 
 

M path Size guide (100pb DNA ladder) 

The pathways (1,2,3,4,5) are the amplification 

product of the aprA genic in the DNA of burns 

isolates (PsaB1, PsaB2, PsaB3, PsaB4 and PsaB5), 

respectively. 

The pathways (6,7,8,9,10,11) amplify the aprA gene 

in the DNA of wounds isolates (PsaW6, PsaW7, 

PsaW8, PsaW9, PsaW10, PsaW11), respectively. 
 

The pathways (12, 13, 14, 15, 16, 17) are the result of 

amplification of the aprA gene in the DNA of Urine 

isolates (PsaU12, PsaW13, PsaW14, PsaW15, 

PsaW16, and PsaW17), respectively. 

Molecular studies indicate that the aprA gene is 

responsible for encoding the production of the special 

protease enzyme for P. areuginosa bacteria. It has 

also found that the bacteria producing the protease 

enzyme are more virulent than the strains that do not 

produce this enzyme [10]. The molecular detection 

results in the current study show the possession of all 

P. aeruginosa isolates 17/17 (100%) of the aprA 

gene. The isolates are divided by 5/5 (100%) for burn 

infections, 6/6 (100%) for wound infections, and 6/6 

(100%) for urinary tract infections. The results show 

the equal prevalence of aprA gene in burns, wounds 

and urinary tract infections. 
The results of the current study are in agreement with 

the findings of the study [11], which shows that the 

rate of its bacterial isolates of different sources is 

96%.m. These results are in agreement with the 

studies [12] and [13] which show that all P. 

aeruginosa isolates are producers of the aprA gene. It 

differs from what is stated in the study [14] which has 

found that there is no aprA gene in the  of P. 

aeruginosa bacteria isolates. Moreover, it states that 

the variation in gene expression is due to several 

reasons, including the participation of other enzymes 

of the basal protease enzyme in the process of 

proteolysis, as the abundance or lack of nutrients in 

the medium in which bacteria grow can be an 

important factor in the gene expression variation of 

these isolates [15]. 

Detecting the las B gene 
This gene responsible for the production of the 

elastase enzyme is detected within the genotype of 

P.aeruginosa isolates obtained from different clinical 

locations. The results of the molecular amplification 

of the polymerase chain reaction (PCR) products of 

the las B gene, which are obtained after completing 

the agarose gel electrophoresis, are shown within the 

expected region of this gene (300bp). All isolates 

(100%) 17/17 possess this gene despite the different 

sources of isolates obtained as shown in Figure (2). 

 

 
Fig. 2: Electrophoresis of the DNA polymerase chain 

reaction (PCR) product of P. aeruginosa isolates that 

are isolated from different sources of infection using a 

specialized initiator of the LasB gene on agarose gel at a 

concentration of (2%) and a potential difference of 60 

volts, for a period of (2 hours). 

M path Size guide (100pb DNA ladder) 
 

The pathways (1,2,3,4,5) amplification product of 

LasB gene in the DNA of burns isolates (PsaB1, 

PsaB2, PsaB3, PsaB4 and PsaB5), respectively. 
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The pathways (6,7,8,9,10,11) amplification product 

of LasB gene in the DNA of wounds isolates (PsaW1, 

PsaW2, PsaW3, and PsaW4), respectively. 

Pathways (12, 13, 14, 15, 16, 17) are the result of 

amplification of LasB gene in the DNA of Urine 

isolates (PsaU12, PsaW13, PsaW14, PsaW15, 

PsaW16, PsaW17), respectively. 
 

It is distributed according to the cases of infection to 

represent 5/5 (100%) of burn infections, 6/6 (100%) 

of isolates in wound infections, and 6/6 (100%) of 

urinary tract infections. This result shows the 

dominance of the LasB gene in all bacterial isolates 

selected from burns, wounds and urinary tracts. The 

results of the current study agree with the findings of 

the study by [16], which has found that all isolates 

obtained from clinical sources possess the Las B gene 

with a rate of (100%). The results of the current study 

also coincide with the findings of the study by [17], 

which has shown that the rate of isolates owning it is 

100% in burns, wounds and urine infections. The 

results of our current study also agree with what is 

stated in the study of [18] which has recorded 

positive results for the presence of lasB with a rate of 

(95.6%) in burn injuries and (87%) in wound injuries. 

While the result of this study does not agree with 

what is stated in the study by [19], which indicates 

that the rate of isolates that have given a positive 

result for testing the presence of the las B gene within 

the genetic structure of those isolates is (30%). The 

results of our current study also differ with what is 

indicated by the study of [20] that the absence of the 

las B gene from the genetic structure of most of the 

studied isolates may be a rare event, as the enzyme 

Elastase plays a major role in determining the 

virulence of P. Elastin, which is one of the main 

components of lung tissue and blood vessels and 

responsible for its elasticity as well as its activity 

towards structural proteins of cells. The spread of the 

las B gene in all clinical and environmental isolates 

implies the importance of the factor associated with 

this gene in the survival and spread of P. aeruginosa 

bacteria in various environments. The phenotypic 

variation in the effectiveness of bacterial isolates, 

which is demonstrated by the genetic amplification 

process, is due to the type of isolate, clinical history 

and exposure to a large number of antibiotics, as well 

as to the environmental conditions that stimulate each 

isolate for production [21].  
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 مصادر من الطعزولة Pseudomonas aeruginosa في بكتريا الضراوة جيظات بعض عن الكشف
 مختلفة سريرية

 هاله عبدالخالق عوض ، اسطاء حاضر فاضل
 الطلخص

الزنجاريةة   ةةد مسةةا  اةةراا  ان ةةزاة الناداةيةة  الاةةاجري  أةةج  اةةام  قريةةا مناةةج  الجاةةػ مازيامةةا نعةةزما ل ا  دةةا  جرؽ ةة   ا ؽ ةة   ةةؼ  ؽا ةة   الزائفةة 
(  ا ةة   ةؼ  رةةاجر مريةة    اأفة    لأ كةة   ةةؼ 162الفؽ ة  الاةةد ماةا ػ مكةةر  يراةةز ضةد اي زامةةي  ضةد الراةةيال ضةةد الاراجة  ال اليةة    مةةػ قرةا  

الاةةد مراأ دةةا  ةةلم الاراازيةةال مةةػ مكةة يا ال ةةزل  ال ا يةة  م ةةا  الاةةزا يضةةد  ةةلم الررةةاجر  جراجةة  م ةة  قا ةةا   P. aeruginosaمراازيةةا اناكةةار 
ل مظدةةز  ناةةةائ  API 20E   يةةةاػ مد اةةا الاكةة يا ماجةةةا اا   جرؽ ةة    الزرعيةة  الرجدزيةة  الرةةةفا   اأفةة  ساةة   ةرعيةةة  ا جةةا ةرا ادةةا  أةةج 
 ةةؼ  زلةة   12اةةاما  ال ةةز      ةةؼ ا زلةة   11 ةةؼ  جرةةؽ  ال ا ةةا  الاةةزيزي   ؽة ةة   أةةج   P.aeruginosaم ارةةد ل ةةؽ   زلةة   33الاكةة يا م  

 اةاج ساةؽ،    مظدةز  ال اةائ  م  قريةا ال ةزل   15لادامةا  الراةالغ الرؽلية (ل مةػ ارااةار سااجةي  ال ةزل  الاراازية  لةة ا  ؼ ا ا   10لجز ح   ا
 ٪  أةةج الاةةؽالد  90 ٪ 96ب اةةا   Ceftazidime    Nalidixic ٪  100ب اةةا   Ceftriaxone Colistin   Amoxicillin اا  ةة  لةةة 

Gentamicin   ل 60ب اا٪ Tobramycin   Cefepime   04ب اا٪     Piperacilli   Aztreonam   Meropenem   33.3ب اةا  ٪ 

Ciprofloxacin  Levofloxacin   Imipenem   23.3ب اةةا  ٪ Norfloxacin   ل مةةػ ال كةة   ةةؼ اناكةةار الجا ةةا  الركةةفزي 16.6ب اةةا٪
 ب اةةا  lasB قةةاؼ  aprA(ل مظدةةز  ال اةةائ   قةةؽج قةةاؼ PCR  ماجةةا اا  ما يةة    lasB إنةةزيػ ايس جةةااة  aprAيناةةاإ  نةةزيػ الرز ميةةاة الاا ةةا، 

قاةا الاراجة ل نعةزما لؽقؽج ةا ال ةالد ضةد   عةػ  رةاجر ال ةزل  الرار جة    سررةؼ ا ااةار  P. aeruginosa( مرؼ الازيا  الؽراثد ل زل  100% 
ا لاك يا  ا  جزي م  (لPCRمالطز  الجزيئي  الر اراي  أج ما ي  مفا   الرأرزي الرااأا    P. aeruginosa لم الجا ا  باس م ناق م

 


