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Background: Pseudomonas aeruginosa is amongst the top listed pathogens responsible for health
care related infection and the third most common co-infecting pathogen among COVID-19 patients.
P.aeruginosa can affect immunocompromised patients. A major problem in infections caused by
P.aeruginosa is high and multi-drug resistance to antibiotics commonly used to treat the patients.
P.aeruginosa produces cellular and extracellular virulent factors. The elastase enzyme encoded by
lasB gene is a major virulence factor secreted by P. aeruginosa that contributes in pathogenicity. In
India, few researchers have focussed on virulence lasB gene and its allied virulence factor elastase
B in P. aeruginosa. Therefore, this study was planned to study detection and phenotypic expression
of lasB genes in P. aeruginosa clinical strains.
Methods: This research study included 30 strains of P. aeruginosa obtained from various clinical
samples. Screening of elastase B production was studied on nutrient agar media containing 1%
elastin in 0.1 M tris buffer (pH 8.0), 0.04 M CaCl2, and 0.03 M tris buffer (pH.8.0) and genes lasB
were detected by polymerase chain reactions and gel electrophoresis technique.
Results: Polymerase chain reaction amplification results showed presence of lasB genes in 23
(76.67%) out of 30 P. aeruginosa strains and 18 (60%) of the isolates showed elastase B production.
Conclusion: Gene lasB in P. aeruginosa is one of the major virulent factors and contributes in
causation of disease. It is concluded that lasB gene can be a notable virulent factor shown by presence
of 76.67% and expressed phenotypically by 60% of P. aeruginosa strains. The specified key role of
lasB virulent gene in the development of disease would help in determining idea of the prognosis of
infections caused by P.aeruginosa and understanding successful treatment plan and designing ideal
vaccine against the prevention of P.aeruginosa infection.
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INTRODUCTION_____________________
Pseudomonas aeruginosa is an opportunistic pathogen,
universally connected with hospital acquired infections.1 P.
aeruginosa is noted as the third most common co-infecting
pathogen among COVID-19 patients.2
P.aeruginosa causes acute as well as chronic infections 3. P.
aeruginosa can affect immunocompromised patients,
especially patients under treatment in burn, intensive care
and surgery units.
Most common infections caused by P.aeruginosa involve
skin, soft tissue, respiratory tract system, catheter associated
urinary tract, burns, cystic fibrosis and post- operative wound
infections.4,5
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P.aeruginosa is amongst the top five listed pathogens that
are responsible for health care connected infection. It is most
common nosocomial pathogen which is associated with the
highest prevalence of drug resistance with high mortality
rate.6-8 A major problem in infections caused by P.aeruginosa
is high and multi-drug resistance towards antibiotics which
are commonly used to treat the patients.9-11 High and multidrug resistance acquired by P.aeruginosa is because of
genetic, acquired or intrinsic.12
P.aeruginosa produces cellular virulent factors-like fimbriae,
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cellular virulence factors like exoenzymes- elastase B, type
IV protease, haemolytic phospholipase C which include
haemolytic and non-haemolytic phospholipase C,
neuraminidase, exoenzymes T,U and Y, exotoxin A, and the
pyocyanin pigment that prevent phagocytosis, inactivate
immunoglobulins IgA, IgG and damages macrophages
resulting in development of disease.13-16 These virulent
factors responsible in causation of disease in humans are
regulated by a system called quorum sensing system.17
The elastase B produced by P.aeruginosa can deactivate
particular complement and may the cause for damage of the
arterial lamina in septic condition.18-20
Chronic P.aeruginosa infections are difficult to cure with
antibiotics, hence, determining the prevalence of lasB gene
and encoding elastage B virulence factor as an
epidemiological indicator is of primary concern.
Few researchers in India have thrown light on lasB gene
encoding elastage B virulence factor in P.aeruginosa.
Considering these facts, this research study was designed to
study detection and phenotypic expression of lasB gene in P.
aeruginosa strains isolated from different clinical specimens
received at Tertiary Care Hospital, India.
Aims and objectives: Aims and objectives of this research
study were to study detection and phenotypic expression of
lasB genes in P. aeruginosa strains obtained from different
clinical specimens.

METHODS__________________________
This research study was conducted at the Department of
Microbiology, Dr. D.Y. Patil Medical College, Hospital and
Research Centre (Dr. D.Y. Patil Vidyapeeth) Pimpri,Pune411018. Specimens like pus, blood, sputum, urine and body
fluids were received in Department of Microbiology from
different clinical wards for routine culture and sensitivity tests.
All clinical specimens were processed and confirmed of
P.aeruginosa strains were further screened for detection of
lasB genes and elastase B production. This study included
30 strains of P.aeruginosa.
Ethical statement: The present research study was
approved by Institutional Ethical Committee of Dr. D.Y. Patil
Medical College, Hospital and Research Centre (Dr. D.Y.
Patil Vidyapeeth), Pimpri, Pune-411018.
Isolation of P.aeruginosa: Various clinical specimens were
inoculated onto MacConkey agar, blood agar and nutrient
agar plates. After incubation 37ºC for overnight, plates were
examined for the presence of growth.12
Identification of P.aeruginosa: P.aeruginosa strains were
confirmed after studying colony characteristics, bluish green
pyocyanin pigment production, grape like odour, tendency to
grow at 42ºC, formation of turbidity with surface pellicle in
broth, motility test, Gram staining, , positive oxidase and
citrate utilisation tests.12
Detection of elastage B production:
P. aeruginosa was inoculated in trypticase soy broth and was
incubated for overnight at 37ºC. Surface growth was
inoculated by punching out wells on nutrient agar media
aseptically containing1% elastin in 0.1 M tris buffer (pH 8.0),
0.04 M CaCl2, and 0.03 M tris buffer (pH.8.0).After
incubation at37ºC for 48 hours, plates were observed for
clearing of the elastin and results were recorded
accordingly.21
Detection of lasB gene in P.aeruginosa isolated from
various clinical samples:
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Extraction of chromosomal DNA: Chromosomal DNA from
the 30 strains of P.aeruginosa under study was extracted
using a commercial available kit (Ganeaid-Presto™ Mini
gDNA bacteria Kit). Purification of extracted DNA was carried
out as per manufacturer’s guidelines(Ganeaid-Presto™ Mini
gDNA bacteria Kit).
Polymerase Chain Reaction: The sequences of the primers
and its molecular weight used in polymerase chain reactions
for detection of lasB gene are shown in Table No.1
Table 1: The primer sequence used for the detection of lasB genes of
Pseudomonas aeruginosa clinical isolates.
Gene
lasB

Primer sequence
Forward 5’-TTCTACCCGAAGGACTGATAC-3’
Reverse 5’-AACACCCATGATCGCAAC-3’

Amplicon
size
21
18

Length(bp)
153

References
[22]

For polymerase chain reactions, the DNAs extracted from
P.aeruginosa strains under this research study were used as
a templates. Polymerase chain reactions were carried out in
25ul mixture containing 7.5ul distilled water, 1.5ul forward
primers, 1.5ul reverse primers, 2.0 ul DNA template and
12.5ul master mix (Geneaid-Presto™Mini gDNA bacteria
Kit). Conditions used for polymerase chain reactions are
shown in table in table number 2.
Table 2: Polymerase Chain Reaction Conditions used for
amplification
of
lasB
genes
of
Pseudomonas aeruginosa clinical isolates
Gene
lasB

Initial
denaturati
on
95ºC, 2
min

No.of
Cycles

Denaturation
in
each cycle

Annealing

Primer
extention

30

95ºC, 30 sec

52ºC,30
sec

72ºC, 30
sec

Final
extention
72ºC,5
min

Gel electrophoresis: Gel electrophoresis was carried out
using polymerase chain reaction products of P.aeruginosa
strains under study. Agarose gel was prepared using 250 ml
agarose quantity. For gel electrophoresis, 2% agarose and
ethidium bromide was used as it gives desired resolution for
small fragments. Images of amplified products by
Polymerase chain reactions were visualised using
transilluminator by Ultra-Violet illumination as shown in
image 1. For the analysis of polymerase chain products,
100bp DNA ladder was used.23

RESULTS___________________________
The present study was conducted using 30 strains of
P.aeruginosa obtained from different clinical specimens in
respect to sites of infections as shown in table number 3.
Image 1: Amplification Products of lasB virulence genes of 30 P.
aeruginos strains understudy.

1=negative control (distilled water), “2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 13, 14,
15, 16, 17”=lasB gene of Pseudomonas aeruginosa. (153 bp), “10, 18,
19”= no lasB gene detected, 20 is ladder of 100 bp.
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Table 3: Distribution of lasB genes detected in 30 strains of
P.aeruginosa under study in respect to site of infections.
S.N

Source

case

lasB

S.N

sample

Case

lasB

1

Pus

Maxilla

+

16

Urine

UTI

+

2

Pus

CSOM

+

17

pus

CSOM

-

3

Pus

NHTU

+

18

pus

CSOM

-

4

Pus

Hydrocele

+

19

urine

UTI

+

5

Urine

CUTI

+

20

blood

Fever

+
-

Urine

UTI

+

21

pus

Leg
abscesses

7

Pus

Leg
Cellulitis

+

22

pus

NF

+

8

Pus

DFU

+

23

pus

NF

-

9

Fluid

COPD

-

24

sputum

RTI

+

10

Pus

NF

+

25

pus

TA

+

11

Pus

DFU

+

26

pus

DFU

+

12

Pus

CSOM

+

27

pus

DFU

-

13

Urine

UTI

+

28

sputum

RTI

+

14

Sputum

RTI

+

29

blood

Pneumonia

+

15

Sputum

RTI

+

30

pus

DFU

-

6

CSOM = chronic suppurative otitis media, CAUTI =Catheter Associated
Urinary Tract Infection, COPD=Chronic Obstructive Pulmonary Disease,
DFU=Diabetes Foot Ulcer, NF=Necrotizing fascitis, NHTU=Non Healing
Tropic Ulcer, RTI=Respiratory Tract infection, TA=Traumatic Amputation,
UTI=Urinary Tract Infection.

Twenty three (23/30, 76.67%)) out of 30 strains of
P.aeruginosa under study isolated from various clinical
specimens showed amplification of lasB gene, and seven
(7/30, 23.33%) strains were negative for lasB gene.
Table No.4 Showing proportion and distribution of lasB gene and its
phenotypic expression elastase B of Pseudomonas aeruginosa
clinical isolates. (N=30).
(Pus, n=18, urine ,n=5, Sputum, n=4, blood, n=2, Fluid, n=1)
S.N

Source

lasB gene (%)

Elastase (%)

1

Pus

12(66.67)

7(38.88)

2

Urine

5 (100)

5(100)

3

Sputum

4(100)

4(100)

4

Blood

2(100)

2(100)

5

Fluids

0(0)

0(0)

6

Total

23(76.67)

18(60)

Out 0f 30 strains of P.aeruginosa under study, lasB gene was
detected in 76.67 % and elastase production was shown by
60 %.

DISCUSSION________________________
This research study was undertaken to detect lasB genes
and its phenotypic expression. in 30 strains of P.aeruginosa
obtained from various clinical specimens.
P.aeruginosa exhibit number of virulent genes which encode
for several exoenzymes and exotoxins. These exoenzymes
and exotoxins are virulence factors and play important role in
pathogenicity of P.aeruginosa infection. So far 23 bacterial
International Archives of BioMedical And Clinical Research
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virulence genes are identified such as lasB, lasA, lasR, rhlR,
rhIl, rhlAB, fliC, aprA, plcH, plcN, toxA, ExoS, ExoT, ExoU,
ExoY, phzI, phzll, phzS, phzM, pilA, pilB and pvdA.24
The present research study included lasB gene encoding
elastase B protease produced by P.aeruginosa. LasB
protease of P.aeruginosa instantly adhere IL-1b which
activates its activity separately from the inflammasome
resulting into pathological inflammation25 LasB may
compromise the immune response, thereby encouraging the
persistence of P. aeruginosa in the lung and one of the cause
of adaptation of P. aeruginosa to a permanent situation or
lifestyle.26 Elastase B contributes in pathogenicity of
P.aeruginosa. Elastase B can deactivate complement factors
and inhibit local innate immunity. Elastase B may be cause
for damage of the arterial lamina in septic condition.19,20
Elastase B protease activate interleukin and induce
accumulation of neutrophils at the site of infection of
epithelial layer.25-27 Therefore, elastase B play important role
in both local and spreading type of infections caused by
P.aeruginosa. Elastase B activity also prevent phagocytosis
by breaking down IgG receptors present on neutrophils and
discourage process of innate immune response at the initial
step of infection.
Elastase B disrupts the epithelial cell junctions there by
increasing permeability.25,27
Therefore, detection of the lasB gene encoding elastase B
protease determines the degree of pathogenicity of
P.aeruginosa.
Bringing to the light prevalence of lasB virulence genes and
its phenotypic expression is important as an epidemiological
indicator in pathogenic P.aeruginosa strains.
In this study, 23 out of 30 (76.67%) P.aeruginosa strains
were positive for lasB gene (Table no.4). This finding is in
agreement with the other similar research study where the
prevalence of lasB is recorded as 75%.14 In other similar
studies, some researchers have documented 100%
prevalence of lasB gene in P.aeruginosa.28,29 In pus samples,
66.67% isolates were positive for lasB gene and all
P.aeruginosa strains isolated from urine, sputum and blood
samples showed presence of lasB gene. Thus, detection of
lasB gene can be efficiently utilised as one of the crucial
indicator of degree of pathogenicity in epidemiological study.
Detection of lasB gene and its encoded product elastase B
production decides the prognosis of P.aeruginosa infections
and also forecasts the chances of expansion of
disseminating type of infections. In this study, 60% (18/30) of
P.aeruginosa clinical strains showed elastase B production
in vitro (Table no.4). This finding is in agreement with the
other similar study, where 56.4% elastase production is
documented.30 P.aeruginosa strains from pus samples
showed 38.33% elastase production, and P.aeruginosa
strains isolated from urine, sputum and blood samples
showed 100% expression of lasB gene suggesting that the
elastase B virulence factor is highest in spreading type of
infections caused by P.aeruginosa.
This shows that P.aeruginosa uses the product of lasB gene
to establish and cause pathological changes in various local
and spreading type of infections in agreement with other
research studies.31-33
Statistical analysis:
By using a hypothesis test of the “significance of the
correlation coefficient” to decide the linear relationship
between lasB gene and elastase production in the sample
Vol 7 | Issue 4 | October – December 2021
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data. The P-value is <0.00001. The result is significant at
P<0.05.Therefore, there is a significant linear relationship
between lasB gene and elastase production. Hence, either
the detection of lasB gene or its phenotypic expression
elastage B can be used to decide the development and
prognosis of P.aeruginosa infections.

10.
11.

12.
13.

CONCLUSION_______________________
In this research study, most of the P.aeruginosa strains
obtained from patients having local and spreading type of
infections showed presence of lasB gene and its related
phenotypes. We also established that as there is strong
linear correlation between the presence of lasB gene and its
allied phenotypic expression (P˂0.05); either detection of the
lasB gene or its phenotypic expression in vitro can be
considered significant to decide the gravity and prediction of
infections in patients caused by P.aeruginosa.
Finding the lasB gene by polymerase chain reaction is time
saving method as compared to detection of its phenotypic
expression. Therefore, detection of lasB gene by polymerase
chain reaction method is convenient in epidemiological study
and determining the line of treatment for the P.aeruginosa
infections.
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