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I-2000
Eicosanoids Influence Insect Cell-viral Interactions. C. L. GOODMAN,
A. McIntosh, D. Stanley, USDA, ARS, BCIRL, 1503 S. Providence Road,
Columbia MO 65203. Email: goodmanc@missouri.edu

Eicosanoids are oxygenated, enzymatic metabolites of arachidonic acid,
including prostaglandins and an array of lipoxygenase products. These
signaling compounds are important in vertebrate and invertebrate biology.
In insect immunity, eicosanoids mediate and coordinate specific cellular
actions responsible for clearing infections (including bacterial, fungal,
protozoan and parasitic) from circulation. The signaling mechanisms re-
sponsible for the widely varying insect resistance to viruses, however,
remain unknown. In this poster we present an overview of eicosanoid
structures and report on experiments designed to test our hypothesis that
eicosanoids also exert important actions in the interactions between insect
cells and viruses. To test our hypothesis, we used two cells lines, one
non-permissive to viral infection (HzAM1, a pupal ovarian line from
Helicoverpa zea) and one permissive (HvAM1, a pupal ovarian line from
Heliothis virescens). Treating the HzAM1 line with inhibitors of eicosa-
noid biosynthesis, then challenging the cultures with the AcMNPV bac-
ulovirus, resulted in significantly increased proportions of cells producing
virus and higher overall extracellular virus concentrations. We infer that
eicosanoids influence one or more cellular mechanism(s) of viral resis-
tance. Similar experiments with the permissive HvAM1 line resulted in
significantly decreased proportions of cells producing virus early in the
infection process although this reduction was overcome later in the in-
fection. Inhibitor-treated cells also produced significantly reduced levels
of extracellular virus. Our data on a permissive and a non-permissive cell
line indicate that eicosanoids influence cellular events required for either
permitting or not permitting viral entry and replication.

I-2001
Stable Transformation of a Tick (Ixodes scapularis) Cell Line with the
Sleeping Beauty Transposon System. T. J. KURTTI, R. F. Felsheim, J. T.
Mattila, G. D. Baldridge, N. Y. Burkhardt, and U. G. Munderloh. De-
partment of Entomology, University of Minnesota, Saint Paul, MN
55108. Email: kurtt001@umn.edu

A continuous Ixodes scapularis cell line (ISE6) was stably transformed
using the Sleeping Beauty (SB) transposon in the presence of a helper
plasmid expressing SB transposase. The transgenesis markers were a red
fluorescent protein (DsRed2) gene driven by a CAGGS promoter and the
neomycin phosphotransferase (NEO) gene driven by an SV40 promoter.
The NEO transposon plasmid was used to counterselect against random
recombinants in medium containing the antibiotic G418. Effective coun-
terselection required 30 to 45 days incubation of transfected cells in me-
dium containing G418. Genomic integration of the DsRed2 gene in stably
transformed cells was confirmed by Southern blots and inverse PCR.
Cloning and sequencing of the integration site demonstrated that inser-
tions of the DsRed2 gene into the genome occurred through the action
of the SB transposase and that a TA nucleotide pair was inserted between
SB inverted/direct repeat sequences and putative tick genomic sequences.
The results demonstrate that the SB transposon system can be used for
transgenesis of tick cells.

I-2002
RNAi-mediated Silencing of a DsRed2-expressing Ixodes scapularis (Ac-
ari: Ixodidae) Cell Line. J. T. MATTILA, G. D. Baldridge, R. F. Felsheim,
N. Y. Burkhardt, U. G. Munderloh, and T. J. Kurtti. Department of En-
tomology, University of Minnesota, St. Paul, MN 55108. Email: mat-
ti014@umn.edu

RNA interference (RNAi) is a promising tool for studying host-pathogen
interactions at the cellular and organismal levels through targeted disrup-
tion of gene expression. We transformed an Ixodes scapularis cell line
with the gene for DsRed2, a red fluorescent protein, and used a cationic
lipid-based transfection reagent to introduce DsRed2-specific double-
stranded RNA into the cells. Change in fluorescence was monitored by
fluorescence microscopy and quantified by flow cytometry over eight
weeks. Decreased fluorescence was seen by seven days post transfection
(PT), and fluorescence declined through 21 days PT. Recovery of fluo-
rescence was seen on 35 days PT and fluorescence was nearly restored
by 50 days PT. Our study demonstrates RNAi is effective in a tick cell
line and we believe it can be a tool to gain useful insights into basic tick
biology and tick interactions with pathogenic organisms.

I-2003
Electroporation of Crithidia ricardoi with pNUS-GFPH. Moses A.
McDaniel, Gieira Jones, Margaret M. Young, Gary L. Harmon and RON-
ALD H. BLACKMON. Department of Biology, Elizabeth City State Uni-
versity, Elizabeth City, NC 27909. Email: rhblackmon2@mail.ecsu.edu

A series of expression vectors have been constructed by E. Tetaud et. al.
(2002) that allow the expression of biologically active proteins in Cri-
thidia fasciculata and Leishmania sp. These proteins can be expressed as
a fusion protein with a poly-histidine sequence at either the N- or C-
terminus or fused with green fluorescent protein (GFP). Crithidia ricardoi
(a close relative of C. fasciculata) is a monogenetic parasite found in the
digestive tract of mosquito, Culex saltanensis. Here we report the first
successful transformation of this species of Crithidia using the vector
pNUS-GFPcH. In this investigation, optimization of conditions for ex-
pression in C. ricardoi was performed. The results were confirmed
through immunofluorescence microscopy, western blot analysis using
anti-GFP and PCR analysis.
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I-2004
Functional Analysis of Nictaba in Insect Midgut Cells. G. Vandenborre1,2,
T. Soin1, L. Jacobsen3, G. Caputo4, E. J. M. Van Damme2, and G.
SMAGGHE1. 1Lab Agrozoology and 2Lab Biochemistry and Glycobiol-
ogy, Ghent University, BELGIUM; 3Roche Diagnostics, Indianapolis, IN
46250; and 4National Resources Canada, Canadian Forestry Service,
Sault Ste Marie, ON, CANADA. Email: guy.smagghe@ugent.be

Using feeding trials with insects we have shown that plant lectins can
provoke toxic effects or disturb insect development and fecundity, making
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. Recently we have discovered
an inducible lectin from tobacco, Nictaba (Nicotiana tabacum agglutinin)
that consists of 19 kDa subunits that specifically interact with oligomers
of N-acetylglucosamine. In this study, we report the effect of Nictaba on
the growth of midgut insect cells, FPMI-CF-203, from the eastern spruce
budworm, Choristoneura fumiferana (Clemens) (Lepidoptera: Tortrici-
dae). Spruce budworm is the most destructive native insect defoliator of
northern spruce and balsam fir forests in Canada and the eastern United
States. In a dose-response assay, Nictaba caused a 50% inhibition of cell
proliferation at a concentration of approximately 10 mg/l. Similar results
were obtained with a recombinant Nictaba produced using the Rapid
Translation System from Roche Applied Science. This recombinant Nic-
taba contains a six histidine tag at its C-terminal end which allowed
immunocytochemical localization of the lectin in cultured CF-203 cells
using an anti-His-FITC monoclonal antibody. Fluorescence and confocal
microscopy were performed to check lectin binding to membrane recep-
tor(s) and/or cellular internalization. The interaction of Nictaba with re-
ceptor proteins is discussed in relation to possible signal transduction
pathways that can lead to inhibition of the growth of insect midgut cells.

I-2005
Validation Analysis of an Ecdysteroid Receptor Agonist Assay Using
Intact Cultured Lepidoptera Cells. G. SMAGGHE1, H. Mosallanejad1, L.
Decombel1,2, C. Goodman2, T. Soin1. 1Lab Agrozoology, Ghent Univer-
sity, Ghent, BELGIUM; 2Presently: Hogeschool Gent, BELGIUM; and
3USDA-ARS-BCIRL, Columbia, MO. Email: guy.smagghe@ugent.be

In this study we report on the ecdysteroid-responsiveness of the insect
cell line Se4 (BCIRL/AMCY-SeE-CLG4) from embryos of the beet ar-
myworm, Spodoptera exigua (Lepidoptera: Noctuidae). The cells express
an ecdysteroid receptor (EcR) activity as indicated by their response to
the insect molting hormone 20-hydroxyecdysone (20E). The effect of this
hormone includes a 50% inhibition of cell proliferation with the addition
of ;1 mM, and morphological changes characteristic of this hormone
(i.e., cell aggregation and process formation). With bisacylhydrazine teb-
ufenozide, these typical effects were also induced, leading to the conclu-
sion that this non-ecdysteroid compound displayed a true EcR agonist
activity. Moreover, a competition binding experiment with [3H]-ponaster-
one A demonstrated that tebufenozide showed a similar affinity as 20E,
with 50% competition for EcR binding at ;1 mM. The presence of the
EcR in the Se4 cells was also confirmed using the monoclonal antibody
9B9; with the molecular weight of the EcR being around 57 kDa. In
another series of experiments, three analogues of tebufenozide were tested
against Se4 cells and also against beet armyworm last instar (5th) larvae.
These results demonstrated a good correlation between in vitro cellular
proliferation inhibition and in vivo larvicidal toxicity. As determined in
the last decade, N-tert-N-dibenzoylhydrazine and its derivatives are
known to be non-steroidal EcR agonists that possess insecticidal activity;
the method that we describe here with insect cell cultures allows for the
screening of novel insecticidal compounds based on the interaction be-
tween the 20E hormone and its receptor EcR.

I-2006
Biologically Potent Broad Spectrum Antibiotics Obtained from the Tetro-
dotoxin Rich Organs of Puffer Fishes. JOEY D. MANGADLAO. College
of Engineering, University of the Philippines, Diliman, Quezon City,
PHILIPPINES. Email: jodacks16@yahoo.com

In the Philippines, puffer fish locally known as ‘‘butete’’ is abundant and
caught wild by fishermen; it is usually considered ‘‘trash’’ when spotted
in fishing nets. Tetrodotoxin is a well studied toxin present in puffer fishes
and being explored as a pain killer at present. This study investigates the
antimicrobial potential of extracts derived from the liver, gonads, intes-
tines and skin of three identified species (Arathron hispidus, Arathron
manillensis and Chelenodon patoca) of puffer fish. Crude acidified meth-
anol extracts through RotaVap were treated to eight selected microorgan-
isms namely Staphylococcus aureus, Bacillus cereus, Klebsiella pneu-
moniae, Escherichia coli, Trycophyton mentagrophytes, Aspergillus ni-
ger, Candida albicans and Saccharomyces cerevisiae using filter paper
disc assay. Zones of inhibition (mm) were measured and computed in
terms of microbial index and compared with the standard antibacterial
drugs Chloramphenicol, Erythromycin and antifungal drug Nystatin.
DPPH assay was also conducted to test the antioxidant or free radical
scavenging activity of the extracted Puffer fish organs. Data analysis re-
vealed that there were no significant differences between the antimicro-
bial effects of the crude extracts of the three identified species of puffer
fish and Chloramphenicol, Erythromycin as well as Nystatin. Therefore,
the antibacterial and antifungal activities of the organ extracts were sig-
nificantly comparable to commercially available antibiotics. DPPH assay
result showed only 24% inhibition. Findings concluded that tetrodotoxin-
rich organ extracts from puffer fish possess potent antimicrobial activities
that can be used as an alternative means of curing pathogenic infections
thus, can be an abundant natural source in the production of commercial
antibiotics.


