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Abstract: Pseudomonas aeruginosa is a pathogenic micro organism which infects cystic fibrosis patients. The mode
of infection is by attaching to the host cell using lectin proteins present in cell wall of Pseudomonas aeruginosa. The
genomic DNA has been isolated from Pseudomonas aeruginosa. The Lec A gene coding for lectin protein has been
isolated from genomic DNA of Pseudomonas aeruginosa using specific primers by specific gene amplification using
PCR. The isolated Lec A gene is cloned by T/A cloning. The Lec A gene is inserted into expression vector pET-32a.
The recombinant vector is transformed into E. coli BL-21. The protein is over expressed by adding inducer IPTG. The
expressed protein is purified by using affinity chromatography and confirmed by SDS PAGE.
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INTRODUCTION
Pseudomonas aeruginosa is an opportunistic

pathogen, which is involved in acute infections, as well
as chronic infections, especially in cystic fibrosis
patients (King EO et al.,). The therapeutic options for
these infections remain limited because this pathogen
exhibits increasing resistance to many antibiotics
(D'Argenio DA et al.,). Currently, antibiotic research and
development are at an all-time low, and few new anti
Pseudomonal compounds are in the pipeline.
Therefore, there is a need for therapeutic approaches
other than antibiotics.

For P. aeruginosa, as for other pathogenic
microorganisms, the ability to adhere to host tissues is
essential for initiating infection. Adhesion is often
mediated by host cell surface glycoconjugates, which
are a specific target for bacterial receptors (Williams
HD et al.,). Such oligosaccharide-mediated bacterium-
cell recognition and adhesion have been shown to be
crucial in the early steps of P. aeruginosa pathogenesis.
P. aeruginosa adhesion is mediated by a glycanic
recognition pattern involving several adhesins,
including lectins. Only a limited number of the
carbohydrate-binding proteins of P. aeruginosa have
been studied, and their role in recognition and
adhesion is far from being elucidated. Two soluble
lectins, LecA (PA-IL) and LecB (PA-IIL), specifically
binding galactose and fucose, respectively, were
initially identified and characterized in the cytoplasm of
P. aeruginosa (Vander Wauven C et al.,). However, large
quantities of both of these lectins are present on the
outer membrane of the bacteria, suggesting that
lectins may play a role in adhesion (Hachem RY et al.,).
These two lectins, which are produced by the bacteria,
are also associated with virulence factors and
regulated by both quorum sensing and the alternative

sigma factor RpoS (Forestier C et al.,), suggesting that
they are also parts of the numerous systems involved in
P. aeruginosa virulence.

The P. aeruginosa Lec A gene can be expressed in
E.coli to produce in bulk amount and then it can be
used in the preparation of vaccine to treat P.
aeruginosa infections.

MATERIALS AND METHODS
Isolation of genomic DNA from Pseudomonas
aeruginosa by potassium acetate method:

The genomic DNA from Pseudomonas aeruginosa
has been isolated using the following protocol.
Overnight grown culture of Pseudomonas aeruginosa in
2% LB broth at 37°C is harvested till good pellet is
formed by centrifuging at 5000 rpm for 5 min in a 1.5ml
microfuge tube. The pellet is re suspended in 575μl of
1X TE buffer. 150μl of 10% SDS is added, mixed well and
incubated for 1hour at 37°C. 150μl of 5M potassium
acetate is added, mixed well by inverting and it is
incubated on ice for 15 min. It is centrifuged at 10,000
rpm for 10 min, and the supernatant was transferred in
to a fresh vial. 1μl of RNase A is added to it and
incubated for 30 min at 37°C. 0.6ml of isopropanol is
added to it, mixed gently and allowed it precipitate at -
20°C for 15-30 min. It was centrifuged at 12,000 rpm for
8 min at 4°C and the supernatant is discarded. 400μl of
70% ethanol is added and it was centrifuged at 12,000
rpm for 5 min at 4°C.

The supernatant is discarded; the pellet is dried by
inverting the vial on the tissue paper towel. The pellet
is dissolved in 40μl of TE buffer and stored at 4°C. DNA
is electrophoresed on 0.8% agarose gel to observe the
bands.
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Amplification of Lec A gene by PCR:
The nucleotide sequence of Pseudomonas

aeruginosa Lec A gene was downloaded from NCBI
website. The primers are designed to amplify full
length 369bp of P.aeruginosa Lec A using primer
designing tools.

For PCR experiment, about 1.0 µl of genomic DNA
was added to 25 µl of PCR mixture containing 1 U of
Taq polymerase, 2.5 mM each of dATP, dTTP, dGTP and
dCTP, 10X assay buffer, 10 Pico moles of Forward
Primer with Bam HI site
5’ggatccATGGCTTGGAAAGGTGAG 3’ and Reverse
primer with Eco RI site
5’TATTGGAAAGGATCAGTCCTGATAAgaattc 3’. The
reaction mixture was cycled through the following
temperature profile: 94°C for 2minutes, 93°C for
1minute, 65°C for 1minute, 72°C for 1minute, the PCR
was run for 20 cycles and finally terminated at 72°C for
3minutes and cooled at 4°C. PCR fragment was
analyzed by applying 10 µl of sample to 1.2% agarose gel
and run at 50 V for one hour in 1X TAE buffer and
subsequently gel was documented with gel doc.

T/A cloning:
The PCR amplified DNA fragments are ligated to

pTZ57 R/T cloning vector (2886 bp) as described in
instructions T/A cloneTM PCR product cloning kit (MBI,
Fermentas, USA) and transformed to E. coli DH5α
following standard molecular biology procedures.

Expression of Lec A gene in E. coli using prokaryotic
expression vector:

For sub cloning of the gene, prokaryotic
expression vector pET 32-a (Novagen) was used as
expression vector that provide his fusion tags to the
expressed protein and thus facilitate the recombinant
protein purification much easier using nickel based
columns. The vector and PCR amplified DNA fragment
was digested with Bam HI and Eco RI (sites included in
primers) restriction enzyme. The complete restriction
was confirmed by electrophoresis. The ligation reaction
was carried out with molar ratio of 1:3 (ends of vector:
insert). The components of the ligation mixture was
taken in a 25 µl micro centrifuge tube and incubated at
16°C for 12 hrs and transformed to E. coli BL 21 and
plated on Luria agar containing Amp (100 mg/ml) and
incubated at 37°C for 12 hrs and the recombinants were
confirmed by Colony PCR.

Induction and purification of Lectin A protein:
The Lectin A protein is induced by adding inducer

IPTG to the LB broth containing transformed cells.
After induction, the cells are lysed to extract the
intracellular protein using the procedure outlined in
Sambrook and Russell and the recombinant protein
was purified using His-Tag Fusion Protein Purification

Kit, Bangalore Genei Private Ltd., Bangalore. The
purified protein is confirmed by using SDS PAGE.

RESULTS AND DISCUSSION
The genomic DNA from Pseudomonas aeruginosa is

isolated. The forward and reverse primers for
amplification of Lec A gene are designed. The full
length Lec A gene coding for Lectin protein was
successfully amplified by PCR from Pseudomonas
aeruginosa, giving a product of expected size (369bp).
This is confirmed by electrophoresing the PCR
amplified DNA fragments in 1.2% agarose gel. All
samples has shown band at 369bp corresponding to
the size of Lec A gene (fig.1). Which will confirm that
Lec A gene is amplified.

Fig.1: Gel doc of PCR amplified product of Lec A gene
Where M is Marker DNA, P1 to P4 are PCR amplified products

The Lec A gene is successfully cloned in E. coli by
T/A cloning with the help of pTZ57 R/T cloning vector.
This was confirmed by Colony PCR. The Lec A gene is
successfully inserted into pET 32a vector by restriction
digestion and ligation. The recombinant pET 32a vector
containing Lec A gene is successfully transformed into
E. coli BL21. After transformation, the cells are grown in
ampicillin containing LB agar medium to confirm
transformation. The results are obtained as shown in
following table:

Table 1: Result for transformation

Medium Cell type Volume of
inoculums

Rate of
growth

LB agar Competent cell 100μl Growth
LB agar +
Ampicillin

Competent cell 100μl No growth

LB agar +
Ampicillin

Transformed
cell

50μl Growth

LB agar +
Ampicillin

Transformed
cell

100μl Growth
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This was confirmed by subjecting selected colonies to
Colony PCR (fig.2)

Fig.2: Gel doc of Colony PCR product

The Lec A gene is over expressed to produce Lectin
A protein, by adding inducer IPTG. The crude protein
extract from IPTG-induced clones along with E. coli BL21
having pET 32a (+) were isolated. The protein was
purified by using affinity chromatography containing
nickel column. The isolated protein was subjected to
SDS-PAGE. The gels stained with Coomassie brilliant
blue showed differential banding pattern in
comparison with controls and a single band ~13.5 KDa
was observed in nickel column purified protein sample.
The protein band corresponding to approximately ~13.5
KDa indicated the expression of Lec A gene in the
recombinants.

Fig.3: SDS PAGE gel 1

In figure, ‘AI’ represents the cell lysate after induction, ‘BI’ represents
the cell lysate before induction and E1 to E5 represents the eluted
samples.

Fig.4: SDS PAGE gel 2

In figure, ‘PM’ represents protein marker and E1 to E3 represents the
eluted samples.

CONCLUSION
Pseudomonas aeruginosa is an opportunistic

pathogen involved in acute infections, as well as
chronic infections, especially in cystic fibrosis patients.
P. aeruginosa, as for other pathogenic microorganisms,
the ability to adhere to host tissues is essential for
initiating infection. Adhesion is often mediated by
lectins, which are present on the cell wall of
Pseudomonas. The main Lectin which is involved in
adhesion of Pseudomonas aeruginosa is Lectin A
protein.

The present study is aimed at expressing Lectin A
protein from Pseudomonas aeruginosa in E. coli. In the
current project we have isolated the Lec A gene which
is responsible for expression of Lectin A protein. This
Lec A gene has been expressed in E. coli using
expression vector pET-32a. The recombinant E. coli cells
which contain the Lec A gene has been cultured in L.B
media. The production of Lectin A protein can be
induced by adding inducer IPTG. The expressed protein
has been separated and purified by using affinity
chromatography. The expressed Lectin A protein has
been confirmed by using SDS PAGE by matching with
standard marker.

Further, more Lectin A protein can be produced by
adding different concentrations of inducer IPTG. The
concentration of IPTG which gives the maximum
production of Lectin A protein is the standard
concentration of IPTG. After that the rate of RPM, pH,
temperature can be standardized to get maximum
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production of Lectin A protein. Lectin A protein can
further be studied to determine its structure, physical
and biochemical properties. By knowing the structure
of Lectin A, we can design the vaccine using Lectin A
protein, which can be used to design vaccine against
Pseudomonas infections.
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