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ABSTRACT: Chicken anemia virus (CAV) encodes the protein VP3
also named “apoptin” that specifically induces apoptosis in human
tumor cells. In this study, the VP3 gene cloned in p VAX1 plasmid
vector was transfected in HeLa cells. The expression of CAV VP3
gene was detected using immunoperoxidase test and indirect
fluorescent antibody technique. High level of gene expression was
observed in HeLa cell culture. Successful expression of recombinant
plasmid in mammalian cell lines shows that the plasmid could be
further evaluated in field trials and hence useful tool for study of
antitumor activity.

INTRODUCTION: Chicken anemia virus
possesses three types of protein i.e. chicken anemia
virus VP1, VP2 and VP3. The chicken anemia
virus derived protein Apoptin/vp3 (CAVAPOPTIN) has the important ability to induce
tumor selective apoptosis in a variety of human
cancer cells 1. Apoptin can induce apoptosis in cell
lines derived from great variety of human tumours
e.g. hepatoma, lymphoma, carcinoma, leukemia,
melanoma, breast and lung tumour and colon
carcinoma 2.
Expression of chicken anemia virus VP-2 gene was
demonstrated in E. coli. In this study CAV-VP2
gene was inserted in Pgex-5x-3 vector then
expressed by fusion protein in E.
coli.
The
expression was detected on CAV infected MSBI
cells by indirect immunoflourocent assay (IFA).
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The result showed that the expressed protein
retained some antigenicities of nature CAV-VP2
and could be used for further study on biological
activities of CAV VP2 3.
The expression of chicken anemia virus VP3 gene
and induction of apoptosis in transformed and
tumor cells was studied. The differential activities
of VP3 were investigated by use of immunoflorescence technique. The VP3 protein was
expressed and detected only in the cytoplasm of
normal cells. In contrast, the expression of VP3
protein was localized particularly in the nucleus of
transformed cell lines (Vero and rat embryo fibro
blast cells) and human derived breast cancer cells
(MCF-7 and MDAMB 231). This differential
cellular localization of VP3 protein in normal
verses tumorigenic and transformed cells was the
reason of VP3 specifically inducing apoptosis in
transformed and cancerous cells but not in normal
cells. The conclusion of this study was that the VP3
protein expression alone was able to induce
apoptosis in transformed cells and in human
derived cancer cells but had no effect on normal
cells 4.
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Hence, in this study, the expression of CAV-VP3
gene in HeLa cells using IPT and IFAT was
undertaken.
MATERIALS AND METHODS:
Gene: The recombinant plasmid pVAX1.cav.vp3
was used in the present study.

5

Cells: The HeLa cells used in this study were
grown in DMEM (Gibco, NY) with 50µg/ml
gentamycin (Amresco, USA) and 10% fetal calf
serum (Hyclone, USA) in 25 square cm plastic
flasks.
Hyperimmune serum: Hyperimmune
serum
against VP3 gene was raised in mice using
recombinant plasmid pVAX1.cav.vp3.
Transfection: The calcium phosphate DNAcoprecipitate was prepared by combining CaCl2
with plasmid DNA in sterile microfuge tube and
added 80µl DW in it and kept for 1 minute.
Immediately transferred 20µl calcium phosphateDNA suspension in each well of 96 well microtiter
plate.
Then 100µl of HeLa cells suspension was added
into each well. Keep control well without
transfection. The plate was incubated at 37°c for 72
hours at 5% Co2 tension and humidity 6. After
incubation the cells were assayed for expression of
the transformed gene using IFAT and IPT
technique.
Indirect Immunoflourescent Assay: After 72 hrs
of transfection, the medium in 96 well plates was
poured off and washed with PBS and fixed with
4% paraformaldehyde. The mock transfected HeLa
cells were also fixed as control. To the fixed
monolayer, 1:50 diluted mouse anti VP3-CAV
hyperimmune serum was added and incubated at
37°C for 1 hr.
After incubation the wells were washed with PBS
again incubated with goat-anti mouse FITC
conjugated secondary antibody and incubated
further for 1hr at 37°C. Thereafter, wash the cell
monolayer with PBS, mounted in 5% glycerol in
PBS and examined under fluorescent microscope
(Nikon, Japan) and photographed.

Immunoperoxidase test: The initial method upto
transfection was as described under FAT method.
After 72 hrs of transfection medium was removed,
wells washed with PBS and then fixed with chilled
acetone at 4°C for 1 min and air dried. Added few
drops of anti-cav-vp3 hyperimmune serum and
incubated at 37°C for 1 hrs in humid chamber.
Then washed with PBS and put few drops of goat
anti-mouse-HRP and incubated at 37°c for 1 hr
then rinsed the wells with PBS and air dried. Put 23 drops of Nadi reagent and allowed to react for 2-5
mins and then rinsed with PBS .Treated for 1 min
with each 70%, 90%, and 100% alcohol followed
by quick wash with xylene and mounted with DPX
mountant. Observed under microscope and
photographed.
RESULTS: Successful expression of chicken
anemia virus VP3 gene in HeLa cells was shown.
The expression of VP3 gene was done by using
pVAX1 .cav.vp3 recombinant plasmid by
transfecting HeLa cells.
The expression of VP3 gene recombinant plasmid
was confirmed by Indirect immunoflourescent
assay
and
immunoperoxidase
test.
The
immunoflourescent analysis of CAV VP3 gene
transfected HeLa cells revealed intracytoplasmic
flourescence in transfected cells ( fig. 1) while
there was no flouresence in control (fig. 2 &3),
which confirmed the expression of CAV. VP3
gene. Similarly recombinant plasmid transfected
HeLa cells showed intense positive color reaction
on IPT (fig. 4), while control did not show any
color development (fig. 5 & 6). About 90% of the
cell monolayer showed positive color development
indicating high level of gene expression.

FIG. 1: EXPRESSION OF CAV-VP3 IN HeLa CELLS
ANALYSED BY IMMUNOPEROXIDASE TEST
SHOWING POSITIVE COLOR DEVELOPMENT
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FIG. 2: VECTOR ALONE TRANSFECTED HeLa
CELLS SHOWING NO EXPRESSION

Similarly recombinant plasmid transfected HeLa
cells showed intense positive color reaction on IPT
(fig. 3), while control did not show any color
development (fig. 4). About 90% of the cell
monolayer showed positive color development
indicating high level of gene expression.
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FIG. 6: MOCK TRANSFECTED
SHOWING NO EXPRESSION

HeLa

CELLS

DISCUSSION: Many studies have been done that
provided insight into expression of CAV VP gene.
The expression and characterization of highly
antigenic domains of chicken anemia virus viral
VP2 and VP3 subunit proteins in a recombinant
E.coli for sero-diagnostic applications was studied.
The results indicated that VP2 and VP3 show good
immunoreactivity with CAV-positive chicken sera,
whereas VPI was found to be show less
immunoreactivity than VP1 and VP2 7.
The expression of chicken anemia virus was
demonstated by other workers also 8, 3.

FIG. 3: MOCK- TRANSFECTED
SHOWING NO EXPRESSION

HeLa

CELLS

It has been demonstrated that the VP3 protein
expression alone was able to induce apoptosis in
transformed cells and in human derived cancer
cells but had no effect on normal cells 4.
The production of chicken anemia virus (CAV)
VP1 and VP2 protein expressed by recombinant
Escherichia coli were observed 9.
Thus our observations are in full agreement with
the results obtained by other workers.

FIG. 4: EXPRESSION OF CAV-VP3 IN HeLa CELLS
ANALYZED BY IMMUNOFLUORESCENCE TEST
SHOWING POSITIVE REACTION

CONCLUSION: Successful expression of VP3
gene in HeLa cells was done and it is concluded
that the gene shows high level of expression. It
shows that the gene can be used for further studies
in field of antitumor activity.
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FIG. 5: VECTOR ALONE TRANSFECTED HELA
CELLS SHOWING NO EXPRESSION
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