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Table 1. Evaluation of 14 as polyethylene catalysts and polymer
properties
Activity* Mp**
Catalyst (kg PE/moleTi/h/bar) (" 10°)  Polydispersity**
1 1600 31 2.1
2 40 2.7 4.5
3 259 0.27 Bimodal
4 11.5 0.33 22.7

*All catalytic runs carried out in toluene (200 ml) at 298 K under 1 bar
ethylene for 1 h with MAO as the cocatalyst (Al : Ti is100: 1).
**Measured by high temperature GPC with polyethylene as standard.

number of average molecular weights of polyethylene ob-
tained with 1 and 2 is approximately one order of magni-
tude higher than those obtained with 3 and 4. There is a
notable reduction in the polydispersity of the polymers
obtained with 1 and 2 as the catalysts, compared to those
obtained by using 3 and 4. As shown in Figure 1b, a broad
and digtinctly bimoda molecular weight distribution function,
a characterigtic feature of many multisite catalysts is obtained
for 3. However with 1, a narrow unimodal molecular weight
distribution function is obtained.

When combined with the cocatalyst, complexes 3 and 4
like the well-established first generation Ziegler—Natta system
are expected to give rise to multisite colloidal catalysts
resulting in the formation of polymers with high polydisper-
sity. On the other hand, majority of the surface catalytic
sites in the supported catalysts have identical structures.
These species are therefore expected to behave more as
single site catalysts giving polymers of comparatively
low polydispersity®’.

Polymerization reactions where MAO is used as the
co-catalyst have been reported to involve the cleavage of
metal alkoxide bonds®. It is very likely that with 1 and 2,
cleavage of some of the dative Ti—O bonds does take place
and as the reaction proceeds some of the anchored titanium
species are leached out of the support. However, the leached
out dissolved species, as well as 2, 3 and 4 probably un-
dergo quick deactivation. In contrast, the diffusion barrier
between the solution and the insoluble support, and the
steric crowding in Cp,TiCl, make the supported catalytic
species of 1 resistant towards deactivation. This would
explain why the molecular weight of polymer obtained
with 1 is notably higher than that of all the others.

In conclusion, we have shown that PES is versatile support
material for polymerization catalysts. Complexes Cp,TiCl,
and TiCl, can be supported on PES through dative O- Ti
bonds. The supported materials in combination with MAO
give polymers of low polydispersity indicating single site
behaviour.
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The 1367 bp VP2 gene of infections bursal disease virus
was synthesized in three phases and cloned in pUC18
vector. All the three clones having the inserts were bi-
directionally sequenced and minor mutations were re-
paired. The three selected clones wer e sequentially cloned
in pUC29 vector. The 1367 bp gene was released from
the pUC29 and recloned in pVAX1 vector. The recom-
binant plasmid was designated as pVAXLlibdvp2. It was
used to transfect chick embryo fibroblast culture and
found to express VP2 protein, as detected by immunop-
eroxidase test. The recombinant plasmid was used as
DNA vaccinein chicken using 50 ng per chick, injected in-
tramuscularly. It was found to give 100% protection,
while vector inoculated or healthy control chicken died/
suffered from the disease. The present work showed
that the recombinant plasmid can be used as DNA
vaccine against infectious bursal diseasein chicken.
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INFECTIOUS bursal disease (IBD) in chicken was first des
cribed by Cosgrove'. It is afatal disease of young chicken
that is responsible for heavy economic losses to the poultry
industry worldwide?. Infectious bursa disease virus (IBDV)
belongs to the genus Avibirnavirus of the family Birna-
viridae®. The genome consists of two segments, A and B of
double stranded RNA, which are localized within a single-
shelled, icosahedral capsid of 60 nm diameter. The large
segment A of 3.3 kb encodes a poly protein of approxi-
mately 100 kDa, which is autocleaved into mature protein®
VP2, VP3 and VP4. The second open reading frame (ORF)
overlapping the first ORF of same segment A, codes for a
21 kDa VP5 protein of unknown function®®. The smaller
segment B of 2.7kb encodes a single 90 kDa protein
considered to be viral protease’. The main structural protein
VP2, bears host-protective conformational and virus
neutralizing epitopes”.

In India, after the first report of virulent viruses in 1993,
the virus caused severe economic losses by spreading
rapidly throughout the country, with high mortality (10—
75%) of even vaccinated flocks of growing layers of 3-16
weeks age”.

The insect cell-expressed recombinant VP2 gene of IBDV
conferred protection against the disease in chicken'®. The
IBDV VP2 gene expressed by a fowlpox virus recombinant
conferred protection against IBD in chicken'®, while the
VP2 gene expressed in a recombinant baculovirus also
conferred protection in chicken*. A recombinant Marek’s
disease virus expressing IBDV VP2 gene protected 55%
of the chickens after challenge with virulent IBDV,
whereas all of the chickens vaccinated with conventional I1BD
vaccine showed no clinical signs and were protected™. In
another experiment, VP2 gene was expressed in baculovirus
system giving rise to large quantity of recombinant VP2
protein, which was 453 amino acids in length with a molecu-
lar weight of about 48 kDa. It produced a high level of anti-
bodies in vaccinated birds and gave full protection against
virulent challenge, with no mortality or weight changes in
the bursa of fabricius in vaccinated birds, whereas in the
negative control, birds, 50% mortality was found™®.

The aim of this study was to synthesize and clone the
VP2 gene, which could be used as DNA vaccine against
IBD.

The VP2 gene sequence of IBDV was derived from the
GenBank accession no. D00499. The 1367 bp gene was
synthesized in three phases. In phase I, the first fragment
from bases 1 to 519 was synthesized following standard
recursive PCR protocol and cloned in EcoRI/Ndel site of pUC
18 (clone I). In phase I, the fragment from bases 520 to
1081 was synthesized and cloned in Ndel/BamHI sites of
pUC18. In phase Ill, the fragment from bases 1082 to
1367 was synthesized and cloned in BamHI/Xbal sites of
pUC18 (clone I11). The clones were detected by white se-
lection and confirmed by release of insert following double-
restriction digestion. Selected clones were sequenced bidirec-
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tionally and the best clone having minimum number of muta-
tions was selected for repair following the standard Genei
in vitro site-directed mutagenesis protocol™. Finally the
insert was released from the respective clones and cloned
sequentialy in pUC29 using IM109 strain of Escherichia
coli and ampicillin 100 ng/ml. The final clone pUC29
containing the 1367 bp insert was confirmed by multiple
restriction digestion and release of inserts of expected sizes.
Data obtained from bidirectional sequencing, were blasted
with the original sequence datato confirm the sequence. The
insert was then recloned in pVAXI vector at the EcoRI/Xbal
site using E. coli IM109 and kanamycin, 50 ng/ml. The trans-
formed colonies were checked by restriction enzyme andysis.

E. coli IM109 having recombinant plasmid was grown
in LB broth containing 50 mg/ml kanamycin at 37°C in an
orbital shaking incubator and plasmid DNA was isolated
using HiSpeed Midi kit (QIAGEN) using the kit protocol. The
concentration of DNA was estimated spectrophotometri-
cally and was found to be 200 mg/ml.

The expression of recombinant plasmid was assayed using
the protocol for transient transfection of adherent cells
(QIAGEN) using the effectene transfection reagent (QIAGEN)
for one well of asix-well culture plate. The reagents used per
well were: DNA, 0.4 ng; enhancer, 3.2 ng; final volume of
DNA in DNA-condensation buffer, 100 ng; volume of effec-
tene reagent, 10 ng; volume of medium to add to cells,
1600 ng; volume of medium to add to complexes, 600 ny.
One 25 cm? flask containing a complete monolayer of chick
embryo fibroblast cells was taken, and the cells were dis-
persed using trypsin—versene solution and finally suspended
in 10 ml growth medium. The cell suspension was distributed
into a six-well culture plate, with 1.6 ml in each well. The
plate was kept in a CO, incubator under 5% CO, at 37°C for
24 h. On the day of transfection, 16 mM DNA (1.6 ng) was
diluted with the DNA-condensation buffer to a total volume
of 400 M ina 15 ml tube. Then 12.8 m of enhancer was added
and mixed by vortexing. After incubation at room tempera-
ture (25°C) for 5 min, it was given a short spin. Next 40 i
of effectene transfection reagent was added to the DNA-
enhancer mixture and mixed by pipetting up and down
five times. It was incubated for 10 min at room tempera-
ture to alow transfection-complex formation. The medium
was pipetted out from six-well culture plate without dis-
turbing the cells and washed with growth medium. Next
1.6 ml growth medium was added in control wells and
1280 m growth medium was added in the test wells to be
transfected. Then 2400 m of growth medium containing
FCS and antibiotic was added to the tube having transfection
complexes and mixed by pipetting up and down twice. Next
750 m of transfection complex was added dropwise into each
well in the culture plate, leaving the controls. The plate was
gently swirled to ensure uniform distribution of the transfec-
tion-complexes. The cells were incubated for 48 h in 5% CO,
incubator at 37°C, after which the protein expressed was
detected by immunoperoxidase straining.
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Tablel. Immunological study of IBD DNA vaccine in chicks*
No. of SN antibody ~ No. of chicks  Percentage
Groups Dose () chicks titre** protected protection
pVAX1 ibdvp2 DNA 50 10 256 10 100
pVAX1 ibdvp2 DNA + ISA 50 (10% v/v) 50 10 512 10 100
pVAX1 vector + ISA50 50 10 0 0 0
Healthy control - 30 0 0 0

*DNA was given intramuscularly in 0.25 ml to 3-day-old chicks and all the chicks, including healthy controls
were challenged 21 days post-vaccination with 10,000 IDs, of virulent bursa passaged IBD virus intramuscularly.
**SNT was done in microtitre plates using 100 TCIDs, cell culture-adapted IBD virus.
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Figure 1. Cloning of IBD VP2 genein pUC29. Lane 1, | DNA Hin-
dill/EcoRI cut; lane 2, pUC29 ibdvp2 recombinant plasmid DNA un-
cut; lane 3, pUC29 ibdvp2 digested with EcoRI/Xbal showing 1376 bp
VP2 gene and vector.

The procedure described by Rai™> was followed. The me-
dium from the wells of culture plate was removed, the mono-
layer washed with PBS, pH 7.2, and the cells were fixed
with chilled acetone at 4°C for 10 min and then air-dried.
Then a few drops of chicken anti-IBD antiserum was
added and incubated at 37°C for 1 h in a humid chamber.
Two wells served as control. Then the wells were washed
with PBS. Few drops of the affinity isolated rabbit anti-
chicken 1gG-peroxidase conjugate (Sigma) were added and
incubated at 37°C for 1 hin ahumid chamber. The wellswere
washed three times with PBS and once with distilled water,
and then air-dried. Three drops of freshly prepared Nadi
reagent were added and allowed to react for 2 min, the
preparation was rinsed briefly with PBS and treated for about
1min with each of the following: 70%, 90% and 100%
alcohol followed by a quick wash with xylene. The mono-
layers were observed under a microscope.
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Figure 2. Subcloning of IBD VP2 gene in pVAX1 vector. Lane 1: |
DNA Hindlll/EcoRI cut; lanes 2 and 3, pVAXL1 ibdvp2 cut with
EcoRI/Xbal showing VP2 gene insert and vector.
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Figure 3. Subcloning of IBD VP2 gene in pVAX1 vector. Lane 1, |
DNA Hindlll cut; lanes 2-6, pVAX1libdvp2 recombinant plasmid
DNA; lane 7, pVAXI plasmid DNA.
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The recombinant plasmid DNA, 50 ng in 0.25 ml with
ISA 50 adjuvant per chick and the other group without any
adjuvant was inoculated intramuscularly in the thigh of three-
day-old chicks. Another group of chicks was inoculated
with vector alone and a group was kept as healthy control.
All the chicks were free from IBD antibody as determined
by serum neutralization (SN) test using sera samples. At 21
days post-vaccination, all the birds were challenged with
10,000 IDsy of virulent IBD virus per bird, intramuscularly.
The birds were observed for 14 days for sign of disease or
death.

VP2 gene was synthesized and cloned successfully in
pUC29 and recloned in pVAXI (Figures 1-3). The recombi-
nant plasmid containing the VP2 gene expressed the VP2
protein in CEF cell culture as detected by immunoperoxi-
dase test. The recombinant plasmid when used as DNA
vaccine in chicken was found to induce protective immunity
(Table 1). It gave 100% protection in the chicken. The SN
antibody titre was found to be 256 and 512 in vaccinated
groups, while no antibody level was detected in vector
alone and healthy control groups. The study corroborated the
observations of previous workers'®, who found protection
against the disease from insect cell-derived VP2 of IBD.
The VP2 gene expressed in baculovirus recombinant plasmid
was also found to protect the chickens from the disease®.
About 55% protection was found by expressing IBD VP2
gene in recombinant Marek’s disease virus and using it as
vaccine®. In our study, 100% protection was observed, which
showed that the DNA vaccine developed in the present
study was highly effective.

It is evident from the present work that recombinant,
plasmid DNA can be used as DNA vaccine against 1BD.
Since DNA vaccine needs no cold chain and it is cheaper
to produce on alarge scale, it can be widely used as an effec-
tive vaccine against IBD under Indian conditions.
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Embryonic stem (ES) cells have proven vital for intro-
duction of pre-defined genetic modifications into mouse
germ line. Here, we describe the isolation of a mouse
ES cell line namely, R1.9 through sub-cloning and
karyotyping. R1.9 ES cells have normal chromosomal
complement and contribute extensively to chimaerism
and germ line. We have been successfully using R1.9
ES cellsin our laboratory for creation of novel strains
of mouse through gene targeting.

THE isolation and genetic manipulation of embryonic stem
(ES) cells has been a magjor achievement in mammalian
developmental biology with far-reaching implications in
almost all areas of mammalian biology. Murine embryonic
stem cells are pluripotent cells harvested from the inner
cell mass of mouse blastocysts and grown in-vitro under
conditions inhibiting their spontaneous differentiation?.
ES cells are now widely used for introduction of genetic
alterations into the mouse germ line. This is achieved in a
number of stages. First, a targeting vector, containing the
genetic modifications to be introduced as well as genes
conferring drug resistance or sensitivity for selection is
constructed. This targeting vector containing the desired
mutation is electroporated into ES cells. In most cells, the
targeting vector inserts randomly into the ES genome.
However, in a few cells, the targeting vector pairs with
the homologous sequences and transfers the mutation to
the corresponding endogenous gene on the chromosome.
Screening procedures are then used to identify the rare ES
cell in which the targeted event has occurred. Next, the tar-
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