bp segment, are recommended for
monitoring DNA contamination in en-
zyme and buffer preparations. The
primer sequences are as follows:

515F, GTGCCAGCMGCCGCGG;
1492R, GGTTACCTTGTTACGACTT;
907R, CCGTCAATTCMTTTRAGTTT;
where M=A or C, R=A or G.
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Rapid Identification
of Recombinant
Baculoviruses Using PCR

The baculovirus system is widely
used for large-scale production of
eukaryotic proteins. Foreign genes are
brought under the control of a strong
viral promoter, in general the promoter
of the polyhedrin gene. Insect cells in-
fected with recombinant virus produce
the foreign protein at high levels (3).

Special plasmid vectors for recom-
bination with the wild-type virus have
been designed (1). The gene of interest
is cloned into these vectors and sub-
sequently co-transfected with the wild-
type virus DNA into insect cells. In
some of these transfected cells, the
viral polyhedrin gene will be replaced
by the foreign gene because of homo-
logous recombination, thus rendering
the virus unable to form occlusion
bodies. The supernatants of such cell
cultures are screened for the presence
of recombinant viruses by performing a
plaque assay. By visual screening for
the occlusion-negative phenotype, re-
combinant plaques are identified and
purified by additional rounds of plaque
assay (5). Visual screening for the re-
combinant phenotype is a critical step,
and often a high percentage of the pla-
ques picked in the first round turn out
not to contain the recombinant DNA.

The development of the ACMNPV-
B-gal expression vectors provides a
tool to simplify the screening for
recombinant virus, but it often leads to
a large number of false positives. When
using B-gal-expressing virus instead of
the normal wild-type virus in a co-
transfection experiment, resulting re-
combinants should form white plaques
in contrast to the blue ones. However,
the diffusion of the (3-galactosidase can
obscure other recombinant plaques,
while on the other hand the high muta-
tion frequency of the large -gal gene
may lead to false white plaques. Even
with this simplified screening method,
dot-blot hybridization analyses have
been required so far to exclude false
positives before doing subsequent
cycles of plaque purification.

The PCR technique (4) provides a
very sensitive, nonradioactive tool to
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Figure 1. Schematic drawing of the positions of the three primers (I, II, III) used in our experiment.

check quickly a large number of iso-
lates for the presence of the recom-
binant DNA.

Because the titer of extracellular
virus in a primary plaque is too low to
be used directly in a PCR, the virus has
to be amplified by infection of Sf-9
cells, as for a dot-blot experiment.
Multiple-well culture plates are seeded
with Sf-9 cells to an appropriate den-
sity (9-cm? vessels with 6 X 100 cells
per well in a total volume of 500 pl).
Suspected positive plaques are picked
and directly transferred to the wells.
After incubation for 48 h, 10 pl of the

12 34567

Figure 2. Analysis of the PCR products on a
1.2% agarose gel. Lanes 1 and 7: pUC18/Haelll
marker fragments; lane 2: control with 20-ng in-
sert-containing vector DNA (pAcYM Imrk); lane
3: control with 20-ng wild-type virus DNA
(AcMNPV); lane 4: PCR product after first pla-
que purification showing wild-type and recom-
binant band; lane 5: PCR product after second
plaque purification showing only recombinant
band; lane 6: template-free control reaction.
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infectious supernatant are used for a
PCR. The extracellular viruses are
lysed by adding 90 pl of detergent
buffer A (50 mM KCI, 10 mM Tris-
HCI, pH 8.3, 0.1 mg/ml gelatin, 0.45%
Nonidet P-40® (NP40), 0.45% Tween
20) containing 6 Ug of proteinase K
and incubated at 60°C for 1 h. After
this incubation, the proteinase K is in-
activated at 95°C for 10 min. Twenty-
five microliters of this lysate are used
in a 50-pul PCR. The reaction volume is
scaled up to 50 pl with the nucleotides
(0.2 mM each final), the primers (50
pM each final), the Taq DNA
polymerase (Pharmacia LKB Biotech-
nology, Freiburg, FRG, 2.5 U) and 2.5
pl detergent buffer B (10x detergent
buffer A plus 25 mM MgCl,). Forty
reaction cycles are performed in a PCR
machine with a Peltier Element as a
thermoelectric heat pump (6) (anneal-
ing 58°C; elongation 72°C; denaturing
92°C; 1 min each).

In our experiments two primers with
sequences of the polyhedrin gene (2)
were used: (I) 9;> TATACTATTGTC
TGCGAGCAGTTGy_l’]’/; (€0)) +1185,G
TTCGGCGAAGTGCTTCTTGC? ,93.
The third primer was derived from se-
quences 460 bp downstream of the start
codon of the gene to be expressed
(Figure 1).

By using this set of three primers
amplifying the wild-type virus DNA as
well as the recombinant virus DNA, the
isolates can be checked for the
presence of recombinant virus and for

the purity of the isolate in one step
(Figure 2).
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