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Characterization of gp64 Gene of Bombyx movi Nucleopolyhedrovirus and Development of a Transient Expres-
sion Vector. Kim, Mi-Hyang, Jae-Young Choi, Soo-Dong Woo, Hae-Kwang Lee, and Yeon-Ho Je*, Craduate School
of Agricultural Biotechnology, College of Agriculture and Life Sciences, Seoul National University. Suwon 447-
744, Korea -/ Expression of the baculovirus major envelope glycoprotein gene (gp64) is regulated by transcription
from both early and late promoters. To develop a transient expression vector under the control of gp64 gene promoter,
the gp64 gene of Bombyx mori nucleopolyhedrovirus-K1 (BmNFPV-K1) was characterized. The gp64 gene was local-
ized at EcoR I-Pst I 7.38-kb fragment of the BmNPV-K1 genome. The EcoR I-Pst I 7.38-kb fragment was cloned
and the nucleotide sequence of 2,277 bases including the coding region of gp64 gene was determined. Based on
these results, transient expression vector using gp64 gene promoter was constructed and named as pBm64. E. coli
lacZ gene was introduced into pBm64 as a reporter gene and expressed transiently in B. mori 5 (BmS5) cells. The
expression vector transfected into the cells was maintained stably for 1 to 5 days. In order to confirm the expression of
the reporter gene by gp64 promoter, recombinant virus was constructed. The recombinant virus has two independent
transcription units in opposite otientations with two promoters; gp64 and polyhedrin gene promoters each initiating
transcription of B-galactosidase and polyhedrin, respectively. Polyhedra formation and expression of B-galactosidase
in Bm5 cells infected with the recombinant virus were observed with phase contrast microscope and in sifi staining.
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Fig. 1. Southern bolt analysis of the gp64 gene of BrNPV-
K1. BmNPV-K1 DNA was completely digested with various
restriction endonuclease and electrophoresed on a 0.8% agarose
gel (A). The DNAs were hybridized with labeled AcNPV gp64 par-
tial 1.0-kb fragment (B). Lane: M, Lambda DNA digested with
Hind I0T; 1, BamH 1; 2, EcoR 1; 3, Pst 1; 4, EcoR I+Pst I; 5, Sal L.
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Fig. 2. Restriction endonuclease map of 7.38-kb fragment con-
taining gp64, and strategy for sequencing of 2.28-kb fragment con-
taining gp64 coding gene. Restriction endonuclease sites: B, Bam
H I; C, Cla I;P, Pst 1; Scll, Sac I; S1, Sal I; Sp, Sph I; Sp, Sph
I; X, Xho 1.
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Fig. 3. Comparison of BmNPV-K1 (BMK1) and BmNPV (BmT3) gp4 gene sequences. Deduced amino acid sequences are for the
BMMPV-K1 gp64 protein. Underlines () indicate residues missing in the corresponding nucleotide sequence and asterisks(*) indi-
cate identical sequence. The first nucleotide of the initiator ATG codon has been designated +1. Late promoter core sequences
(TAAG) are nuderlined, and sequences associated with early transcription are shown in bold.
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Fig. 4. Schematic diagram of the transient expression vector
with BmNPV-K1 gp64 promoter.

Fig. 5. Dot-blot analysis of pBm64-LacZ plasmid DNA in Bm5
cells. Bm5 cells were transfected with 10 ug of pBm64-LacZ plas-
mid DNA. Whole DNAs from cells were extracted and hybrid-
ized with labeled pBm64-LacZ plasmid DNA to determine the
stability of plasmid in cells. C, 10 ug of pBm64-Lac Z (positive
control); M, mock-infected Bm5 cell; 1, 1 day post-transfection;
2, 2 days post-transfection; 3, 3 days post-transfection; 4, 4 days
post-transfection;5, 5 days post-transfection.
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Fig. 6. Schematic diagram for the construction of recombinant
virus BmP64-LacZ. Transfer vector pBmP64-LacZ was cotrans-
fected with genomic DNA of wild-type BmNPV-K1 virus.
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Fig. 7. Phase-contrast micrographs (A) and ir situ B-galactosi-
dase staining (B) of Bm5 cells infected with wild-type BmNPV-K1
and recombinant virus BmP64-LacZ.
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