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Abstract

The production of Bacillus thuringiensis (Bt) toxic protein in the genetically engineered Autographa californica nuclear
polyhedrosis virus containing Bt §-endotoxin gene was detected by indirect immunofluorescence. The Bt toxic protein proved to
be aggregated around the cell membrane, revealing that the toxin is a membrane binding protein. More toxic protein was
expressed as post-infection time progressed. The infected cell lysed 72h after infection and toxic protein was released into the
medium. The viability of infected cells was assayed using trypan blue and mitochondrial dehydrogenase; the results reveal that the
infectivity of recombinant virus was higher than wild type in infected cells. The cloning of modified cry IC gene to AcNPV not only
improves the toxicity of recombinant virus to cell but also reduce the time of infection leading to cell death. The recombinant and
wild type viruses were injected into haemocoel of 4th instar larvae of Spodoptera litura to test the insecticidal activity, and results
showed larval mortality increased with time after infection, but there was no significant difference in killing time between wild type
and recombinant virus against Spodoptera litura larvae.
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Fig. 1. Micrographs of SF21AE cells infected with recombinant virus containing Bt toxin gene. Each photograph
represents the distribution and relative amount of expressed Bt toxic protein. A. 18-h post-infection; B. 36-

h post-infection; C. 48-h. post-infection; D. 72-h. post-infection.
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Fig. 2. The cell viability of SF21AE cell infected with wild type and recombinant virus containing Bt toxin gene at
different times post-infection. Cell viability was examined by the trypan blue staining method.
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Table 1. The relative mitochondrial dehydrogenase
activity of SF21AE cells infected by wild

type recombinant virus containing -
endotoxin at different time of post-infec-

tion.
Virus Related enzyme activity (%)"
48 PI 72 P1 96 PI”
AcNPV(wild type)  66° 55" 45
Acendo-1393 46° 28° 18°
Acendo-UW1 51° 36° 23°
Acendo-T7 50° 35° 21°

1). Data were transformed to sin™'

prior to
statistical analysis, and values in a given
column followed by the same letter are not
significantly different at the 5% level by
DMRT.

2). PI: Post-infection (h).
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Fig. 3. The mortality of 4th instar larvae of Spodoptera litura after different days of post-infection by injection with
wild type and recombinant viruses containing Bt toxin gene into haemocoel.
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SIEEH » BEXEYEBHEERTH »
EREE R AR ERANPVERRE » HIZE
HEH EMMIITE 8 (Spodoptera  frugiper-
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The Insecticidal Activity of Genetically Engineered Autographa
californica Nuclear Polyhedrosis Virus Containing the Bacillus
thuringiensis Toxin Gene to SF9 Cell Line and Spodoptera
litura Larvae

Cheng-Jen Shih* and Yao-Chung Hu Department of Plant Pathology and Entomology, National Taiwan University, No.I Roosevelt
Road, Sec. IV, Taipei, Taiwan, R.0.C.

ABSTRACT

The production of Bacillus thuringiensis (Bt) toxic protein in the
genetically engineered Autographa -californica nuclear polyhedrosis virus
containing Bt §-endotoxin gene was detected by indirect immunofluorescence.
The Bt toxic protein proved to be aggregated around the cell membrane,
revealing that the toxin is a membrane binding protein. More toxic protein was
expressed as post-infection time progressed. The infected cell lysed 72h after
infection and toxic protein was released into the medium. The viability of
infected cells was assayed using trypan blue and mitochondrial dehydrogenase;
the results reveal that the infectivity of recombinant virus was higher than wild
type in infected cells. The cloning of modified cry IC gene to AcNPV not only
improves the toxicity of recombinant virus to cell but also reduce the time of
infection leading to cell death. The recombinant and wild type viruses were
injected into haemocoel of 4th instar larvae of Spodoptera litura to test the
insecticidal activity, and results showed larval mortality increased with time
after infection, but there was no significant difference in killing time between
wild type and recombinant virus against Spodoptera litura larvae.

Key words: Recombinant Baculovirus, Bacillus thuringiensis, J-endotoxin,
Cytotoxicity, Spodoptera litura.
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