


their host cells can be cultured continuously in relatively cheap medium, but in general such systems
do not perform co-translational and post-transiational modifications which are essential when
immunogenic material suitable for production of antibodies is required, or if structure-function
relationships are to be studied (King and Possee, 1992). Eukaryotic expression systems are capable
of performing a number of post-translational modifications (e.g. glycosylation; fatty acid acylation
{palmitylation and myristylation); nuclear transport; phosphorylation; C-terminus amidation; disulphide
bond formation; proteolytic processing (including signal peptide cleavage, cellular targeting and
secretion) and the formation of tertiary and quaternary structures), which would be found if the

proteins were synthesized in the normal eukaryotic cellular environment (King and Possee, 1992).

The expression system of choice was the baculovirus expression system, an eukaryotic system, for
which the techniques for cloning and expressing genes is well established in our laboratory. This
expression system utilizes the baculovirus Autographa californica nuclear polyhedrosis virus
(AcMNPV) and insect cells. It has been used to express a wide range of proteins from many sources,
including virus structural and non-structural proteins. The proteins are expressed to high levels and
are accurately processed and biologically active, and in most cases the proteins have also proved to
be antigenic (King and Possee, 1992).

Other advantages of the baculovirus expression system also include the fact that the foreign genes
are under control of a strong late promoter, and are expressed after maturation of infectious virus
particles (King and Possee, 1992). Consequently, a cytotoxic protein will not adversely affect virus
replication. Baculovirus genomes can also accommodate large amounts of foreign DNA without
affecting normal replication and DNA packaging, and can be propagated in a variety of insect cell
lines (King and Possee, 1992). Baculoviruses are safe to work with as they have a restricted host
range, and insect celis are amenable to large scale volume production in fermenter systems which
allows the scale up off protein production (King and Possee, 1992}

3.2.  MATERIALS AND METHODS

3.2.1. Cells and viruses

The origin of the EEV Bryanston serotype (EEV-1) (a laboratory reference strain) (S1REF™), the EEV Bryanston
(EEV-1) (S1REF) reference strain and the EEV Bryanston (EEV-1) (81FLD3) field isolate was described in
section 2.2.1. All the available information for the laboratory strain, reference strain and field isolate was shown
inTables 2.1., 2.2. and 2.3.

Double-stranded RNA isolated from EEV Bryanston (EEV-1) (S1REF*) was used to synthesize a cDNA copy of
genome segment 10 used for cloning into pFASTBACT (pFB.EEVB.S10).
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collected by centrifugation (2 860 x g for 5 min) at 4°C. The cells were resuspended in 1/10" of the culture
volume TSB (10% (wiv) PEG, 5% (viv) DMSO, 10 mM MgCl,, 10 mM MgSQ,, in LB-broth) and incubated for 10

- 20 min on ice. Cells were used directly or were frozen away at -70°C in 400 ul aliquots containing 15%
glycerol.

3.25.3. Transformation of competent DH10BAC cells with pFASTBAC donor plasmid

Competent DH10BAC cells (200 ul) were mixed with up to 100 ng of recombinant pFASTBAC1 donor plasmid
DNA and incubated on ice for 30 min. The cells were then heat shocked at 42°C for 45 sec and chilied on ice for
2 min. This was followed by the addition of 0.9 mi TSBG (TSB plus 20mM glucose) and incubation with agitation
at 37°C for 4 h before plating out 200 pl per LB-agar plate. The LB-agar plates contained 50 ng/m! kanamycin
sulphate, 10 ug/ml tetracycline and 7 pg/mi gentamycin, as well as 50 pl 2% X-gal substrate and 10 ul 100 mM

IPTG inducer which were added to each plate before plating. The plates were incubated at 37°C for two days.
3.2.5.4. |solation of recombinant bacmid DNA

The following protocol, as provided by GIBCO BRL Life technologies, was adapted for the isolation of high
molecular weight bacmid DNA {Luckow ef al, 1993), and it involved the following. Tweo to five mi LB-medium
(containing 50 ug/ml kanamycin, 7 pg/ml gentamycin, 10 pg/ml tetracycline) was inoculated with each of the
selected colonies and incubated for 16 h with shaking at 37°C. When well grown, 1.5 mi culture was transferred
to an eppendorf tube and centrifuged at maximum speed (14 000 x g) in a microfuge for 1 min. The supernatant
was removed, centrifugation repeated and the remaining supernatant removed. The cells were resuspended in
0.3 mi of a solution containing 15 mM Tris-HCI, pH 8 and 10 mM EDTA, after which .0.3 ml of a solution
containing 0.2 N NaOH and 1% SDS was added and the sample mixed. The sample was incubated at room
temperature for 5 min, after which 0.3 ml 2.5 M KAc, pH 5.5 was added, the sample mixed and lefton ice for 5 -
10 min. The sample was centrifuged for 10 min at 14 000 x g. A new microfuge tube was labelled and 0.8 mi
isopropanol added to it. The supernatant was transferred to the tube containing isopropanol, mixed and placed
on ice for 5 - 10 min. The sample was stored overnight at -20°C or carried on directly and centrifuged for 15 min
at 14 000 x g. The supernatant was removed, 0.5 mi 70% ethanol added and the sampie centrifuged for 5 min
at 14 000 x g. If desired, this wash step was repeated. The supernatant was rembved, the pellet briefly air-dried
for § - 10 min at room temperature and resuspended in 30 pl ddH,O. The DNA was stored at -20°C until use.

3.2.55. PCR analysis of bacmid DNA to confirm the presence of the gene of interest

A standard PCR reaction was performed and the reaction contained 1.5 pl bacmid DNA, 5 ul thermophilic DNA
polymerase 10 x buffer (10 mM Tris-HCl pH 9.0, 50 mM KCl and 0.1% Triton® X-100) (Promega), 3 pl 2.5 mM
dNTP mix (TaKaRa Biomedicals), 2.5 ul of each primer (POLH and M13-RP, each 100pmol/pl) (refer to Table
2.5, 3 ul 25 mM MgCl,, 0.5 ul Taq polymerase (5U/ul) (Promega), and ddH,O to a final volume of 50 pl. The
PCR program used consisted of one cycle of 2 min at 94°C, 30 cycles of 45 sec at 94°C, 45 sec at 55°C and
5 min at 72°C, followed by one cycle of 7 min at 72°C. PCR was performed using a GeneAmp PCR System

9600 (Perkin Elmer). A small volume of each reaction was analysed by 1% agarose gel electrophoresis {section
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