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Characterization of Cell Lines Established from Specific
Tissues of Larval Spodoptera eridania. TAMRA REALL1,
Yaofa Li2, Hongwei Zhang3, Yiyun Xu3, Cynthia
Goodman1, Joseph Ringbauer Jr.1, Stephen Saathoff1, and
David Stanley1. 1USDA, ARS, BCIRL, 1503 S. Providence
RD, Columbia, MO 65203; 2Plant Protection Institute, Hebei
Academy of Agricultural and Forestry Sciences/IPM Center
of Hebei Province/Key Laboratory of Integrated Pest
Management on Crops in Northern Region of North China,
Ministry of Agriculture, Baoding 07100, CHINA; and
3Division of Plant Sciences, University of Missouri,
Columbia, MO 65211. Email: Tamra.Reall@ars.usda.gov

Spodoptera eridania (southern armyworm) is a polyphagous
pest of many plants, including field crops, vegetables, fruits
and ornamentals. Larvae are leaf feeders, defoliating many
crops in the tropics and subtropics of the western hemisphere.
In this study, cell lines from S. eridania were established to
support the research of developing advanced pest manage-
ment technologies. We generated seven cell lines from larval
tissues, specifically, two from nervous tissues, two from testes
and three from fat bodies. These cell lines have been passaged
13-57 times, indicating they are established lines. They are
maintained in EX-CELL 420 or a combination of L15 +
EX-CELL 420 media. The identities of the cell lines were
confirmed byDAF-PCR and their doubling times ranged from
42-110 h. Flow cytometry indicated the presence of no more
than two cell populations in each cell line. Insect cell lines are
valuable platforms for research into gene expression. We be-
gan exploring genes in these cell lines by detecting transcripts
encoding an elongation factor 1-alpha (EF1-A) and a catalase.
These results indicate the cell lines are useful for analysis of
gene functions. We will report more details on these genes,
which are now under study. This is the first report of cell lines
established from S. eridania, and these cell lines are now
available to researchers world-wide on request.

A-2001

Evaluation of cAMP Signaling Pathways on Regulation of Gap
Junctional Intercellular Communication in Breast Cancer Cells.
SHEERI HANJRA, Jennifer C. Jones, Amanda M. Miceli,
Mallika A. Jai, and Thomas M. Bodenstine. Midwestern
University, Downers Grove IL. Email: shanjra61@midwestern.edu

Gap junctions are regulated channels composed of connexin
proteins that provide cells with the ability to communicate
through direct intercellular mechanisms. Low gap junctional
intercellular communication (GJIC) between cancer cells is
commonly observed in neoplasms including breast cancer.
Mechanisms regarding dysregulation of connexins during
neoplastic progression have proven complex and involve
changes at both the gene and protein levels. Our research is
focused on understanding differences in cAMP signaling
pathways responsible for the regulation of connexin 43
(Cx43) in cancer cells. Activity of the Protein Kinase A
(PKA) and Exchange Protein Activated by cAMP (EPAC)
pathways increase GJIC by promoting Cx43 trafficking to
the plasma membrane. We hypothesize that differences in
the baseline activity of these cAMP-stimulated pathways in
breast cancer cells contribute to rates of GJIC. Fluorescent
calcein dye transfer was used to evaluate gap junctional activ-
ity in MCF-7 and T47D estrogen receptor positive breast can-
cer cell lines as well as the triple-negative breast cancer cell
lines MDA-MB-231 and Hs578T. These cells demonstrated a
range of gap junctional activity and exhibited differences in
expression and localization of Cx43 that correlated to their
rates of baseline GJIC. Phosphorylation of CREB at serine
133 was used as a readout of PKA activity and GTP-bound
RAP1 protein was used as a marker of EPAC activity. Cell
lines exhibited varying activity levels of both PKA and EPAC.
To more specifically evaluate the individual contributions of
these signaling pathways, the specific activators N6-
benzoyladenosine-3’,5’-cyclic monophosphate and 8-(4-
chlorophenylthio)-2’-O-methyladenosine-3’,5’-cyclic
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monophosphate were used to stimulate PKA and EPAC re-
spectively. Preliminary results demonstrated that in the GJIC-
lowMDA-MB-231, increased EPAC activity was sufficient to
improve rates of GJIC. Continued delineation of these mech-
anisms will be important to our understanding of connexin
dysregulation in breast cancer.
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Evaluating the Toxicity of the Mycotoxin Beauvericin to
Rainbow Trout Intestinal Epithelial Cells at Different
Temperatures. VIVIAN R. DAYEH1, Laura Linton1, Mark
Hamilton1, Phuc H. Pham1, Lucy E. J. Lee2, and Niels C.
Bols1. 1Department of Biology, University of Waterloo,
Waterloo, ON, N2L 3G1, CANADA and 2Faculty of
Science, University of the Fraser Valley, Abbotsford, BC,
V2S 7M8, CANADA. Email: vrdayeh@uwaterloo.ca

Cell cultures are potentially a convenient and cost-effective
approach for studying how mycotoxins in aquaculture feeds
and global warming might interact to impact the fish gut. This
was explored with RTgutGC, which is a rainbow trout intes-
tinal epithelial cell line, and beauvercin (BEA), which is the
test mycotoxin. BEA was added to RTgutGC cultures in six
different media: L-15 medium, the minimal medium L-15/ex
(contains the salts, galactose and sodium pyruvate of L-15),
and L-15/ex without Ca2+. These three media formulations
were tested with and without a fetal bovine serum supplement.
The influence on exposure temperatures on BEA cytotoxicity
was measured at hypothermic (4 °C), normothermic (18 °C),
and hyperthermic (26 °C) levels. The influence of exposure
medium and exposure temperature on BEA cytotoxicity was
measured using three fluorometric assays. These were alamar
Blue for metabolic activity, CFDA-AM for membrane integ-
rity and neutral red for lysosomal activity. A dose-dependent
decline in cell viability was observed and the toxicity of BEA
was affected by exposure medium and exposure temperature.
Serum supplementation offered protection from the cytotoxic
effects of BEA at all temperature ranges. In vitro assays, such
as those using RTgutGC, can quickly and inexpensively lead
to a better understanding of the impact of contaminants in fish
feed, which can further help improve aquaculture yields.

A-2003

Absorption Distribution Metabolism and Excretion of the
Antimalarial Drug Artemisinin Delivered Orally as Dried
Leaves of Artemisia annua. M. DESROSIERS and P. J.
Weathers. Dept. of Biology and Biotechnology, 100 Institute
Road, Worcester Polytechnic Institute, Worcester, MA 01609.
Email: mrdesrosiers@wpi.edu

The medicinal plant Artemisia annua is a promising option for
the treatment of malaria worldwide. A. annua produces the
antimalarial drug artemisinin (AN) whose derivatives make
up the major component of artemisinin combination therapies,
the frontline global treatment for malaria. Previously we
showed that AN delivered as powdered dried leaves of
A. annua (DLA) is about 40 fold more bioavailable in mice
when compared to pure AN. AN delivered as DLA is also
about 4 times more soluble in intestinal fluid and 37% more
permeable to the intestinal membrane than pure AN. Here,
using an in vivo rat system I performed absorption, distribu-
tion, metabolism, and excretion (ADME) studies. Groups of
rats were orally dosed with either pure AN or a slurry of DLA
and one hour after dosing, rats were euthanized, tissues har-
vested, and analyzed for AN content. A second group of rats
were given AN or DLA and had blood, urine, and excrement
samples taken over 8 hours before euthanasia and organ har-
vesting. Blood, urine, excrement, and organs were then ana-
lyzed for AN content. AN delivered as DLAwas distributed in
significantly higher quantities, up to 6 fold greater than from
pure AN in the serum, heart, muscle, and spleen. Here, I also
investigated the ability of DLA extracts and pure phytochem-
icals found in DLA for their ability to inhibit the cytochrome
P450 isoforms responsible for AN metabolism in the liver.
These experiments are still underway however there is strong
evidence in the literature to suggest several phytochemicals
produced in DLA will inhibit the activity of these enzymes
(CYP2B6 and CYP3A4) thus partially explaining why AN
delivered as DLA reaches systemic circulation so much more
readily. Together these studies are helping to explain the com-
plex bioavailability differences observed when AN is deliv-
ered via DLA as opposed to pure drug.
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Evaluation of Enrichment Methods for Medaka Ovarian
Germline Stem Cells Based on Vasa and Nanos2
Expression. JUN HYUNG RYU1 and Seung Pyo Gong1,2.
1Department of Fisheries Biology, Pukyong National
University, Busan, KOREA and 2Department of Marine
Biomaterials and Aquaculture, Pukyong National University,
Bu s an , KOREA . Ema i l : r j h 3599@gma i l . c om ,
gongsp@pknu.ac.kr

Ovarian germline stem cells (OGSCs) in fish are a good cell
type for delivering exogenous genes to offspring in transgenic
fish production due to its ability to produce functional gam-
etes. In order to utilize OGSCs, a proper way to enrich these
cells should be developed first. Unfortunately, however, there
has been no report about effective enrichment of fish OGSCs
so far due to a lack of its specific surface markers and available
transgenic strains expressing OGSC-specific fluorescent
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proteins. Here, to develop an effective method to enrich
OGSCs without using specific surface markers and transgenic
strains, we evaluated several methods to enrich OGSCs in
adult female medaka (Oryzias latipes) based on vasa and
nanos2 expression. We first harvested ovary-dissociated cells
by an enzymatic treatment and separated them by percoll den-
sity gradient centrifugation (PC) or differential plating method
(DP) that uses the dishes coated with several adhesion mole-
cules. After that, the expression level of germline stem cell
marker genes, vasa and nanos2, was compared between each
separated cell populations by quantitative RT-PCR. After PC,
ovary-dissociated cells were separated into six density frac-
tions and significantly high expression of vasa and nanos2
was observed in the density fractions of 20-35% and 30-
35%, respectively, compared to those of non-separated ova-
ry-dissociated cells. For DP, ovary-dissociated cells were sep-
arated into non-attached and attached cells to the dishes and
more cells were attached when the dishes were coated with
gelatin, fibronectin, laminin or Matrigel than when did not
coated or coated with poly-L-lysine. The expression of vasa
and nanos2was significantly higher in non-attached cells than
in attached cells regardless of adhesion molecules used and
non-attached cells fromMatrigel-coated dishes showed signif-
icantly higher vasa and nanos2 expression than those from the
others. Collectively, we found that medaka OGSCs can be
enriched by harvesting the cells from 20-35% density frac-
tions in PC or the cells not to be attached in Matrigel-coated
dish.
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17-base Antisense Oligonucleotide of Leptinotarsa
decemlineata CYP6B Gene to Reduce the Load of
Thiomethoxam for Colorado Potato Beetle Control. M. N.
SHUMSKYKH1, V. V. Oberemok1, K. V. Laikova2, N. V.
Gal'chinsky1, I. M. Kenyo3, E. Seidosmanova1, A.
Krasnodubets1, V. Bekirova1, K. Deri2, I. Kasich2, A. S.
Zaitsev1, and M. N. Zhizhina1. 1V. I. Vernadsky Crimean
Federal University, Taurida Academy, Faculty of Biology
and Chemistry, Department of Biochemistry, 295007, 4
Vernadskogo Prospekt, Simferopol, REPUBLIC OF
CRIMEA; 2V. I. Vernadsky Crimean Federal University,

Medical Academy named after S.I . Georgievsky,
Department of Biochemistry, 295051, 5/7 Lenin Avenue,
Simferopol, REPUBLIC OF CRIMEA; and 3V. I. Vernadsky
Crimean Federal University, Academy of Bioresources and
Environmental Management , 295492, Agrarnoe,
REPUBLIC OF CRIMEA. Email: genepcr@mail.ru,
hinon@list.ru

Minimization of use of non-selective neonicotinoid insecti-
cides, such as thiomethoxam, is an actual vector of develop-
ment of potato cultivation (Goulson, 2013; Huseth and
Groves, 2014). As an alternative, the use of short unmodified
antisense oligonucleotides as insecticides looks very promis-
ing, since they can work selectively, are subject to fast biodeg-
radation in ecosystems (in contrast to the majority of conven-
tional insecticides), and the commercial synthesis of nucleic
acids in vitro is becoming more affordable (Oberemok, 2008;
Oberemok et al., 2016; Oberemok et al., 2017). We show the
prospect of DNA insecticide based on antisense fragment of
L. decemlineata CYP6B gene which leads to intoxication
(swelling, turbidity and granularity of the cytoplasm), dystro-
phy and subsequent death of the insect pest in agrocenoses. A
water solution with a single-stranded oligoDNA fragment (ei-
ther oligoCYP6B, 5'-TGA GAA TAC TAA CGA GA-3' or
control oligoNorm sequence, 5'-ACGTACGTACGTACGT
A-3') was applied to larvae (found on potato plants) topically
using a hand-held sprayer (0.5 mg of a DNA fragment per
m2). Scheme of the experiment: at start and after 2 weeks –
treatment with thiamethoxam, after 1 week and 3 weeks –
water (control) or oligoNorm or oligoCYP6B, after 4 weeks
– pause, after 5 weeks – harvesting. Significant reduction of
viability of the insect pest larvae by 36.9% resulted in increase
of aboveground biomass (stems, branches and leaves) by
15.7%, which subsequently, after 3 weeks, led to significantly
higher yield in oligoCYP6B group by 24.4% compared to
control. Of note, in this experiment for each of thiomethoxam
treatments we used 0.5 mg/m2 which is lower than the foliar
standard of 8.4 ± 7.2 mg/m2 (means ± SD) for neonicotinoids
(Huseth et al., 2014), including thiomethoxam, thus, reducing
the environmental load of the substance and increasing the
yield with the help of oligoCYP6B insecticide. Use of control
oligoNorm sequence did not lead to a significant decrease or
increase of any investigated parameter compared to control.
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