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I-1000
A New Method for the Rapid and Automated Generation of Baculovirus
Expression Vectors. K. S. RICHARDS1, R. B. Hitchman1, C. P. Nixon1,
C. H. Irving1, S. G. Mann2, L. K. King2, and R. D. Possee3. 1Oxford
Expression Technologies, 2School of Biological and Molecular Sciences
Oxford Brookes University, Headington, Oxford OX3 0BP UK and
3NERC Institute of Virology and Environmental Microbiology, Mansfield
Road, Oxford OX1 3SR UK. E-mail: krichards@brookes.ac.uk

Two methods are widely employed for the production of recombinant
baculoviruses. The first involves the use of linearised baculovirus DNA,
containing a deletion in an essential gene, which is complemented by a
copy in the transfer vector to regenerate infectious virus in insect cells.
The recovery of recombinant virus is .90% efficient, but a plaque assay
is required to isolate a genetically homogenous stock. The second method
utilised involves the insertion of a foreign gene into the baculovirus ge-
nome, whilst maintained in E. coli. The recombinant virus DNA is re-
covered and used to transfect insect cells to generate a recombinant virus
stock. This method has the advantage of not requiring a plaque assay to
isolate virus, but is relatively time-consuming and labour-intensive during
the bacterial stages. We have developed a new method for the rapid and
simple production of recombinant baculoviruses. A baculovirus genome,
which lacks part of an essential gene, was inserted into a Bac replicon
and maintained in E. coli. Virus DNA was recovered, mixed with a bac-
ulovirus transfer vector containing a foreign gene and sequences to restore
the essential gene. Following transfection of insect cells, genetically ho-
mogenous, high titre virus stock was generated after 5 days, which was
amplified to provide working stocks for protein production. In the absence
of a rescuing transfer vector, virus production was not detected, signifying
that a plaque assay was not required to isolate recombinant virus. This
one-step procedure can also be performed using a 96-well plate format,
enabling automated simultaneous production of multiple expression vec-
tors.

I-1001
Response of Midgut Stem Cells of the Caterpillar Spodoptera littoralis
to Insect Peptide Factors, a-Arylphorine and Hormones. G.
SMAGGHE1,2, S. Goto3, D. De Wilde2, W. Vanhassel2, C. Moeremans2,
M. J. Loeb4, M. Blackburn2, and R. S. Hakim2,5. 1Agrozoology Lab, Ghent
University, Ghent, Belgium; 2 Free University of Brussels, Brussels, Bel-
gium; 3Kobe University, Japan; 4Insect Biocontrol Lab, U.S.D.A.-A.R.S.,
Beltsville, MD 20705; and 5Dept. of Anatomy, Howard University, Wash-
ington, DC 20059. E-mail: guy.smagghe@ugent.be

Stem cells derived from midguts of the lepidopteran Spodoptera littoralis
can be induced to multiply and to differentiate in vitro when incubated
with peptide factors and hormones. We report here that four different
midgut differentiation peptide factors (MDF 1-4) specifically induced dif-
ferentiation of larval midgut stem cells. Here, biosynthesis of MDF by
midgut cells was also evaluated. In addition, we tested a protein fraction
isolated from pupal fat body of Manduca sexta (FBX), namely a-aryl-
phorine, that was necessary to maintain stem cell proliferation. The ef-
fects of the insect molting hormones, ecdysone and 20-hydroxyecdysone,
and the juvenile hormone were also evaluated on cell proliferation, dif-
ferentiation and apoptosis with stem cell cultures. We discuss here for
the first time the interaction of a panel of peptide growth factors and
hormones to regulate growth and development of the insect midgut.

I-1002
Use of Gal4-Mos1 Chimeric Mariner Transposase for Germ-line Transfor-
mation in Drosophila melanogaster and Aedes aegypti. K. J. MARAGATHA
VALLY. Texas A&M University, Department of Entomology, 110, Heep Cen-
ter, College Station, TX 77843-2475. E-mail: vally@tamu.edu

Increasing the efficiency of genetic transformation technology for insects of
medical and agricultural importance is a central unsolved problem in ento-
mology. An efficient gene transfer system is essential to introduce desired
genes into a number of insect pests. Even with the enormous success of gene
transfer technology through transposable elements, a consistent set of prob-
lems such as low transformation efficiency and low transgene expression lev-
els are affecting most transformation systems. We have attempted to address
these issues through the creation of chimeric transposase that is fusion of
DNA binding domain (DBD) from the Gal4 transactivating system with the
open reading frame of the Mos1 transposase. The combination of DBDs in a
helper plasmid and DNA recognition sites in a target plasmid were assessed
for their ability to result in site-selective integration. These experiments are
an attempt to induce the site-specific integration of Mos1 donor element at,
or near to, Gal4 DBD nucleotide sequence targets. The plasmid-based trans-
position assays in Aedes aegypti embryos revealed 8.4 fold increase in the
transformation efficiency. In the presence of Gal4DBD and UAS, all insertions
took place at 1061 bp of the pGDV1-UAS target plasmid, indicating the site-
selective integration of Mos1 donor element. Experiments were carried out to
verify Gal4-chimeric transposase efficiency for germ-line transformation in
C155 line of D. melanogaster carrying a P-element with UAS binding site.
Gal4-Mos1 transposase can bind to the UAS binding site and can transform
flies by inserting the EGFP transposon along with 3xP3 promoter from the
Mos1 donor plasmid. Southern blot analysis revealed additional hybridization
bands compared with controls. The integration of the transgene in Drosophila
chromosome is verified by inverse-PCR.

I-1003
Changing the Fate of Stem Cells from the Midgut of the Insect, Heliothis
virescens: Changing Calcium Ion Concentration. MARCIA J. LOEB. In-
sect Biocontrol Laboratory, U.S. Department of Agriculture, Beltsville,
MD 20705. E-mail: geo.mar2@verizon.net

Cultured stem cells from larval midgut tissue of the lepidopteran, He-
liothis virescens, respond to alterations in calcium ion (Ca21) concentra-
tion by differentiating to different phenotypes. Increase in the external
calcium ion concentration (Ca21

out ) and increased Ca21 transport into the
cell via Ca channels by use of the Ca21 ionophore, A23187, or by block-
ing Ca21 transport into the cells via the Ca21 channel blocker, verapamil,
induced dose-dependent differentiation of non-midgut type cells such as
squamous and scale-like cells but did not induce stem cell proliferation
or differentiation to normal larval midgut epithelium. On the other hand,
decreasing Ca21

out by adding the Ca21 chelating agent, EGTA, to the
medium, doubled the proliferation of stem cells in culture and doubled
the number of cells differentiating to larval types of midgut epithelial
cells. The mechanism of these actions is not known.
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I-1004
Screening Invertebrate Cell Lines for Gap Junction Channel Activity and
Functional Innexin Genes. S. J. Siddiqi2, J. Chen2, G. F. CAPUTO1, and
J. Phipps2. 1Canadian Forest Service, 1219 Queen St. E., Sault Ste. Marie,
ONT P6A 2E5, CANADA and 2Pharmagap Inc., 100-Sussex Drive, Ot-
tawa, Ontario K1A 0R6, CANADA. E-mail: gcaputo@NRCan.gc.ca

Gap junctions are channels allowing for intercellular communication be-
tween closely apposed vertebrate cells. They are composed of membrane
proteins termed connexins that form a channel permeable to ions and
small molecules and which connect the cytoplasm of adjacent cells. Gap
junctions are unique among cell channels because they permit two way
exchanges among cells. Albeit similar channels have been identified in
invertebrates, no homologs of connexins have been found in these or-
ganisms. Another protein-forming channel (innexin) was initially identi-
fied by genetic screening of both Drosophila melanogaster and C. elegans.
Although they bear no sequence homology with connexins, these genes
encode proteins with the same topology and are analogous in function.
It is known that these innexin proteins are involved in the differential
developmental control of various invertebrates. Results concerning the
cell-coupling of insect cell lines are presented. Insect cell lines were de-
rived from forest insect pests. Ten of these were subjected to RT-PCR in
order to search for the presence of innexin-2, Ogre and shake B, three
validated functional innexin genes. All the cell lines were also screened
for gap junction channel proficiency and function by scrape loading or
double layer staining and showed varying degrees of communication.
These data were confirmed by Flow cytometery analysis (FACS).




