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ABSTRACT
Rabies virus virulent strain glycoprotein gene cloned in pAlpha vector was found to
express to high level in BHK21 cell culture when examined by indirect fluorescent antibody
and indirect immunoperoxidase tests. The mock transfected vector alone and healthy
control cell cultures did not show any expression.
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INTRODUCTION
Rabies is caused by a virus, which
is negative stranded RNA virus of
Lyssavirus genus in the family of
Rhabdoviridae. Although conventional
vaccines against rabies are available, these
are not ideal for mass vaccination in
developing countries like India. Out of five
proteins encoded by rabies genome,
glycoprotein is the only protein capable of
inducing and reacting to virus neutralizing
antibodies (VNA) and for conferring
protective immunity against lethal challenge
with rabies virus. This has laid down the
possibility of developing a subunit vaccine

against rabies. DNA vaccines against rabies
have been reported and found to be
successful as pre-exposure and post
exposure vaccines in mice (Perrin et al.,
2000; Lodmell and Gwalt, 2001; Rai et al.
2002, 2006; Lodmell et al., 2002), dogs
(Forg et al., 1998), cats (Akbari et al., 1999)
and non- human primates (Krieg, 2000).
Ever since the discovery of Wolff
et al (1990) that naked DNA injection into
the muscle of mice led to expression of the
encoded protein, many groups have
successfully applied this technique to
develop DNA vaccine against infectious
pathogens in different animal models
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(Ulmer et al., 1993; Lagging et al., 1995;
Lowrie et al., 1994; Major et al., 1995;
Michel et al., 1995; Gupta et al., 2001).
With the help of recombinant DNA
technology, plasmid expression vector
carrying gene of interest is delivered and
expressed in animal muscle. The DNA as a
vaccine assumes great significance since it
can offer protection against dreadful
infectious diseases in developing countries
besides being temperature stable and
affordable for the poor when compared to
recombinant/ cell culture vaccines. In vivo
synthesis of antigen structurally identical to
those produced during active viral infection
and induction of strong cell mediated
immune responses renders DNA vaccine
advantageous over conventional vaccines. In
addition, DNA vaccines are non-infectious,
economical to produce in large amount and
easy to purify using simple and inexpensive
techniques. Further, DNA vaccines do not
require cold chain, which occupies about
80% of the cost of vaccination in developing
countries. Plasmids encoding multiple
antigens of same pathogen or different
pathogens can be constructed. DNA
vaccines can be given at a small age without
the risk of neutralization by maternal
antibodies. Moreover, booster doses can be
given without risk of vector immunity. Out
of five proteins encoded by rabies virus
genome, the glycoprotein (G protein) is the
only viral protein that induces virus
neutralizing antibodies (Cox et al., 1977). G
protein of rabies virus CVS strain was
earlier cloned and shown to protect mice
(Rai et al., 2002).
It is logically acceptable that a
vaccine should be developed which could

function in low dose with simultaneous
induction and maintenance of strong
immunity. The replicase based DNA
vaccines fulfill the stringent criteria for all
DNA vaccine in general (Hariharan et al.,
1998)
and
vaccines
for
breaking
immunological tolerance (Leitner et al.,
2002). Transfection of host cells with
replicase based genetic vaccine can trigger a
series of danger signals (Matzinger, 1998)
leading to apoptosis of infected cells. These
apoptotic cells may be picked up by
dendritic cells for presentation to the
immune system. Transfection with selfreplicating gene vaccine may also cause the
production of heat shock proteins in
transfected cells. The activity of viral
replicase provides a powerful adjuvant
effect because of the requisite production of
double stranded RNA intermediates
(Hariharan et al., 1998).
Considering the significance of
DNA vaccines based on replicase vector, the
present study has been designed with the
aim of construction of recombinant plasmid
which could be utilized as DNA vaccine.
MATERIALS AND METHODS
Recombinant plasmid
The
pAlpha-rvvg
recombinant
plasmid was constructed and available i the
Biotechnology lab of IBIT Bareilly (
Kanojia and Rai, 2016).
Cell Culture
Baby hamster kidney (BHK-21) cell
culture maintained in Biotechnology lab was
used in the study for in vitro expression
analysis of recombinant plasmids and was
maintained in DMEM (Gibco, NY)
supplemented with 50 µg/ml gentamicin
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(Amresco, USA)) and 10% new born calf
serum (Gibco, NY).
Transfection of cell culture with
plasmid DNA
Calcium
phosphate
mediated
transfection of cell culture- BHK21 with
plasmid DNA in microtitre plate was used
(Rai et al., 2014). Harvested exponentially
growing MDCK cells by trypsinization and
prepared cell suspension using growth
medium. Prepared the calcium phosphate
DNA co-precipitate as follows: Combined
100 µl 2.5 M CaCl2 with 20 µl plasmid
DNA in a sterile microfuge tube. Added 80
µl distilled water. Kept at room temperature
for 1 min and immediately transferred the
calcium phosphate DNA suspension using
20 µl suspension for each well of the
microtitre plate. Added 100 µl cell culture
suspensions in each well. Rocked the plate
gently to mix the medium which becomes
yellow orange and turbid (carry out this step
as quickly as possible because the efficiency
of transfection declines rapidly once the
DNA precipitate is formed). Kept the mock
transfected (vector alone) and control
healthy wells without transfection as well.
Incubated at 370C in a humidified incubator
with an atmosphere of 5% CO2 for 72 h.
Preparation of hyperimmune serum
against rabies G
Primary antibody against the rabies
glycoprotein G gene was raised in mouse by
hyper immunization of six mice with
pAlpha-rvvg plasmid DNA, 50 μg per
mouse
injected
intramuscularly
in
quadriceps muscle of thigh of each mouse
and repeated every week for four weeks
consecutively. Mice were bled through inner

canthus of eyes with a capillary and serum
was prepared.
Indirect fluorescent antibody test (IFAT)
After 48 h transfection, media from
the wells was poured off and the cells were
washed twice with 1X PBS and fixed with
4% paraformaldehyde. Mouse primary antirabies glycoprotein hyperimmune sera (1:50
dilution) was added in triplicate wells of
rplasmid, vector alone and healthy groups. It
was incubated at 370C for 2 h after which
the wells were washed with 1X PBS and
incubated with 1:40 dilution of FITC
conjugated Secondary antibody goat antimouse for 2 h. After incubation the wells
were washed with 1X PBS, mounted with
50% glycerol in PBS and examined under
fluorescent microscope (Nikon) and
photographed.
Immunoperoxidase test (IPT)
The transfected cells were washed
with PBS and fixed with chilled acetone.
The PBS washed cells were treated with 2%
H2O2 for 10 min and again washed with
PBS. The cells were first incubated with
1:50 dilution of anti-mouse rabies
glycoprotein hyperimmune serum raised in
mouse for 2 h at 370C, washed three times
with PBS and then incubated with rabbit
anti-mouse HRPO conjugate (1:100 diluted)
at 370C for 2 h. The cells were again washed
thrice with PBS and incubated with 3, 3’diaminobenzidine (DAB 1mg/ml in PBS
with 1 µl/ml H2O2) for 5 min at room
temperature to develop colour. Once the
colour developed, the cells were washed
with PBS, dried in air and were observed
under microscope.
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RESULTS AND DISCUSSION
The immunoflourescence analysis of
pAlpha-rvvg transfected BHK-21 cells using
anti-rabies
glycoprotein
hyperimmune
serum and FITC-labeled secondary antibody
revealed granular fluorescence, which
indicated the expression of rabies virus
glycoprotein (Fig.1). There was no
fluorescence when mock transfected (vector
alone) and healthy control cells were probed
using same primary antibody and FITC
labeled secondary antibody (Fig.2, 3). The
results of immunoperoxidase test revealed
granular brown colour deposits in pAlpharvvg plasmid transfected BHK-21 cells
(Fig.4) when observed under microscope,
whereas no such deposits were observed in
mock transfected and vector control BHK21 cells (Fig.5, 6).
In vitro expression of the
recombinant plasmid was confirmed by
indirect fluorescent antibody test, indirect
and immunoperoxidase test. When the
transfected cells were analysed with indirect
fluorescent
antibody
test
granular
fluorescence was observed which indicated
the presence of the glycoprotein in the
endoplasmic reticulum, golgi bodies and the
cell surface and that it was undergoing posttranslation modification. Likewise, the
immunoperoxidase test also revealed
granular deposits in the cytoplasm of
transfected cells, which confirmed the
expression of the glycoprotein.

Fig.1. Indirect immunoflourescence of
BHK21 cells transfected with pAlpha-rvvg
plasmid DNA.

Fig.2. Inirect immunoflourescence of mock
transfected BHK21 cells.

Fig. 3. Indirect immunoflourescence
control BHK21 cells.

of

Fig. 4. Indirect immunoperoxidase test of
BHK21 cells transfected with pAlpha-rvvg
plasmid DNA.

Fig. 5. Indirect immunoperoxidase test
mock transfected BHK21 cells.

of
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Fig. 6. Indirect immunoperoxidase test of
control BHK21 cells
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