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I-2000
The Assessment of Roles for Arylphorin In Vivo and In Vitro. R. S.
HAKIM1,2, M. Blackburn2, P. Corti2,3, D. Gelman2, C. Goodman4, K. El-
sen5, M. Loeb2, D. Lynn2, and G. Smagghe5,6. 1Howard University, Dept.
Anatomy, Washington, DC 20059; 2Insect Biocontrol Lab, USDA-ARS,
Beltsville, MD 20705; 3University of Milan, Dept. Biology, 20133 Milan,
ITALY; 4USDA-ARS, BCIRL, Columbia, MO 65203; 5Lab Cell Genetics,
Vrije Universiteit Brussel, Brussels, BELGIUM; and 6Lab Agrozoology,
Ghent University, Ghent, BELGIUM. Email: rhakim@
mac.com

In insects, developmental responses are organ and tissue specific. As part
of studying insect midgut cells in primary tissue cultures, both growth
and differentiation factors have been identified from the growth media
and its additions. Recently, arylphorin, a component of the fat body ex-
tract added to our cultures, was analyzed and determined to have a mi-
togenic effect on the stem cells of the tobacco budworm Heliothis vires-
cens (Blackburn et al., Arch. Insect Biochem. Physiol, 55, 26-32, 2004).
To get a broader understanding of the role of this protein, arylphorin and
chymotrypsinized arylphorin was added to culture media for both primary
and continuous cell cultures, and was evaluated for in vivo effects by
addition to the diets of several insect species. The results demonstrate a
mitogenic role in midgut primary stem cell cultures of several species,
and with the enzymatically-treated material, on a fat body cell line. In
vivo, arylphorin provided in the diet increases insect growth in almost
all species tested.

I-2001
Effect of Plant Lectins on Growth of Insect Midgut Cells. G.
SMAGGHE1, J. Ryckaert1,2, T. Soin1, G. Caputo3, and E. J. M. Van Dam-
me2. 1Lab Agrozoology, 2Lab Biochemistry and Glycobiology, Ghent Uni-
versity, Ghent, BELGIUM, and 3National Resources Canada, Canadian
Forestry Service, Sault Ste Marie, Ontario, CANADA. Email:
guy.smagghe@ugent.be

Feeding trials with insects have shown that some plant lectins provoke
toxic effects or affect insect development and fecundity, which makes
them putative candidates as insecticidal proteins. At present, the mode of
action of lectins on insects is still poorly understood. However there is
good evidence that plant lectins can interact with the insect midgut, and
by doing so interfere with insect growth. In this study, we studied the
effect of a series plant of lectins with different carbohydrate binding
specificities on the growth of midgut insect cells, FPMI-CF-203, from
the eastern spruce budworm, Choristoneura fumiferana (Clemens) (Lep-
idoptera: Tortricidae). Spruce budworm is the most destructive native
insect defoliator in northern spruce and balsam fir forests in Canada and
the eastern United States. The activity of the plant lectins is discussed in
relation to their carbohydrate binding properties. We also elaborate on
the possible mode of action for the lectins in the insect midgut cells.

I-2002
Distribution of Elongation Factor-1a in Larval Tissues of the Fall Ar-
myworm, Spodoptera frugiperda. J. Habibi1, C. L. GOODMAN2, and M.
K. Stuart3. 1University of Missouri, Columbia, MO 65201-5297; 2USDA,
ARS, Biological Control of Insects Research Laboratory, Columbia, MO
65203-3535 (CLG); and 3Still University of Health Sciences, Kirksville,
MO 63501. Email: goodmanc@missouri.edu

Elongation factor-1alpha (EF-1a) promotes the delivery of aminoacyl-
tRNA to the acceptor site of the ribosome during protein synthesis. It
also plays a pivotal role in regulating apoptosis: cultured insect cells that
accumulate EF-1a become apoptotic, possibly by enhancing translation
of ‘‘killer factors’’ such as caspase enzymes. Mab 7D6, a monoclonal
antibody generated to EF-1a from the fall armyworm, inhibits in vitro
translation when added to lysates of Sf21 cells. Our long-term goal is to
clone a single-chain antibody (scFv) gene encoding Mab 7D6 into the
baculovirus to enhance the virus’s potential as a biological control agent.
We anticipate that fall armyworm larvae infected by the recombinant
viruses will die more quickly than those infected by wild-type viruses.
As Mab 7D6 binds to cytoplasmic EF-1a, the antibody may prevent the
synthesis of proteins vital to the host cell, or enhance virion production
by delaying apoptosis. Because immunologically distinct, tissue-specific
forms of EF-1a commonly occur in eukaryotes, tissues of fall armyworm
larvae were probed with Mab 7D6 to determine whether the tissues most
important for establishing viral infection were recognized. Using western
blotting, ELISA, and microscopy techniques, we found that all tissues
examined contained measurable amounts of EF-1a reactive with Mab
7D6, although concentrations varied among different cell types within a
given tissue. The intensity of the signals was much stronger on the apical
part of the columnar epithelial cells, especially on brush-border micro-
villi, than the basal parts of these cells. No signal was observed on goblet
cells and basement membrane.


