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A-2000

Novel Usage of the Natural Phytochemical 3,3-
diindolylmethane as an Anticancer Therapeutic and
Preventative Agent for Melanoma. J. BARAL1 and G.
Firestone2. 1Mission San Jose High School, 41717 Palm
Avenue, Fremont, CA 94539 and 2University of California,
Berkeley. Cell and Developmental Biology. 142 Life
Sciences Addition # 3200 Berkeley, CA 94720-3200.
Email: jessika.baral@yahoo.com

Every 57 min, 16 people are diagnosed with melanoma and 1
person dies from it in the US (Skin Cancer). Only 10-15% of
stage IV melanoma patients survive past 10 yr (MELA
Sciences). Current chemotherapy, drug therapy, and immuno-
therapy treatments have severe side effects, including autoim-
mune responses, and cost hundreds of thousands of dollars.
Brassica vegetables represent a promising source of phyto-
chemicals (Sosman). This is the first study on the effects of
3,3-diindolylmethane (DIM), a metabolite found in Brassica
vegetables, on human melanoma cancer cells. Cells of three
melanoma cell lines, representing the most common melano-
ma cases in terms of genetic mutations, were cultured at
37.5°C and 5% CO2. Cells were all treated with 10 microM
DIM, 25 microM DIM, 50 microM DIM, 75 microM DIM,
100microMDIM, and 200microMDIM. CCK-8 assays were
carried out to gauge the effects of different concentrations of
DIM on the cell lines by indicating levels of growth of the
melanoma cells with increasing concentrations of DIM. Flow
cytometry assays indicated whether DIM caused a cell cycle
arrest. Western blots were then carried out to establish the path
DIM may be acting on to inhibit melanoma cell proliferation.
Proteins tested were determined depending on flow cytometry
data regarding the presence of cell cycle arrests. Results prove
that DIM treated caused cell proliferation rates to decrease by
97.44% to 99.45% after just 24 to 48 hours of treatment re-
spectively. Western blots show upregulation of PTEN and its
downstream factors, indicating increased tumor suppression.
Standard dosages of DIM exhibit no major side effects and
DIM ismore than 1000 times cheaper than current drugs.DIM
can also be used as the first preventative agent for melanoma
that is a drug. Clinical trials will be started based on this
research.

A-2001

Synergistic Effects of Topographic and Neurotrophic Cues on
Axonal Growth in an Ex Vivo Peripheral Nerve Regeneration
Model. CHRISTOPHER DIPOLLINA1, Harsh Sharthiya2,
Dar ry l Giamba lvo1 , Joshua Gas io rowsk i 1 , and
Michele Fornaro2. 1Department of Biomedical Sciences,
Midwestern University, 555 31st Street, Downers Grove, IL
and 2Department of Anatomy, Chicago College of
Osteopathic Medicine, Midwestern University, 555
3 1 s t S t r e e t , D o w n e r s G r o v e , I L . E m a i l :
cdipollina33@midwestern.edu

Injury to the peripheral nervous system often results in long-
lasting catastrophic loss of function. Assistive technologies can
compensate for deficits in mobility but little can be done to
repair damage to the peripheral nerve system after a traumatic
injury.We are interested in understanding how biochemical and
biophysical cues enhance axonal regeneration and directional-
ity following an injury. Our research entailed culturing murine
dorsal root ganglion (DRGs) ex vivo on a biomaterial patterned
with groove and ridge topography. We have previously shown
that certain feature sizes of groove topography enhance growth
and confer directionality of axonal processes beyond that of a
flat control surface. Next, we supplemented our media with a
variety of neurotrophic factors including NGF, BDNF, NT3
and GDNF. After culturing for 6 days, the explants are fixed
and stained for peripherin and beta-tubulin. Confocal micros-
copy was used to image the explants and analysis of overall
growth, axonal density and directionality was performed using
ImageJ software. Preliminary results suggest that supplementa-
tion of media with certain neurotrophic factors in the presence
of this patterned surface will further increase the rate of regen-
eration of axons emanating from the DRG.

A-2002

ANovel Squash Bug Cell Line. CYNTHIA L. GOODMAN1,
Yaofa Li2, Kaile Zhou3, Joseph Ringbauer1, Tamra R.
Lincoln2, and David Stanley1. 1USDA, ARS, BCIRL, 1503
S. Providence Rd., Columbia, MO, 65203; 2Plant Protection
Institute of Hebei Academy of Agricultural and Forestry
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Sciences, IPMCentre of Hebei Province, Baoding, China; and
3University of Missouri, Division of Plant Sciences,
Columbia,MO 65211. Email: Cindy.Goodman@ars.usda.gov

Insect cell lines are central research platforms in academic,
government and industrial programs. Although some hemip-
terans are very serious agricultural pests, there are few hemip-
teran cell lines available. Here, we established a continuously
replicating cell line from the eggs of the squash bug,Anasa
tristis (BCIRL-AtE15A-CLG; Hemiptera: Coreidae). We test-
ed numerous media, of which a 1:1 combination of EX-CELL
420 (Sigma-Aldrich) and Leibovitz's L-15 (Caisson Labs)
(with 10% FBS, 50 U/mL penicillin, 0.05 mg/mL streptomy-
cin) supported best cell performance. These cells attach firmly
to the flask substrate and require trypsin-EDTA for removal.
The approximate cell line doubling time is 71 h and average
cell diameter is 14.5±0.7 μm (±SD). DAF-PCR results dem-
onstrate the presence of species-specific DNA bands,
confirming the identification of the cell line. We are using
the cell line for biological experiments, currently determining
the impact of prostaglandins (PGs) on AtE15A cell replica-
tion; exposing the cells to 50 mM PGA2 led to a marked
decrease in cell replication. We will report on outcomes of
further studies involving the activities and synthesis of pros-
taglandins in the new squash bug cell line. This cell line will
be useful for exploring hemipteran physiology, and as an im-
portant tool in insecticide discovery programs.

A-2003

In-vitro Effect of Electromagnetic Mobile Phones Radiation
on Sea Urchin Fertilization Rates. CATALINA V. PEREZ.
Frank W. Cox High School, 2425 Shorehaven Dr., Virginia
Beach, VA 23454. Email: perezcatalinav@gmail.com

Mobile phones are part of our everyday life, they emit radio-
frequency energy, a form of non-ionizing radiation that can be
absorbed by tissues nearest to where the phone is held and
concerns have mounted regarding its potentially harmful ef-
fects (Baan R, Lancet 2011). According to the World Health
Organization they can possibly cause brain cancer, but the
cellular effect in other tissues, and reproductive cells/
gametes in particular is not understood (Ahlbom A, 2004).
The main objective was to determine and compare the fertil-
ization rates in sea urchin gametes exposed and non-exposed
to mobile phone electromagnetic radiation (EMR). We hy-
pothesize that the exposure to mobile phone electromagnetic
radiation negatively affects fertilization of sea urchin gametes
in vitro. Materials and Methods: The sea urchin gametes
(Spermatozoids & eggs) were obtained after spawning induc-
tionwithKCL injection. The gametes were exposed for 45mi-
nutes into the EMR chamber with the phones in ON mode

and then mixed and incubated for two hours at room temper-
ature to allow for fertilization. The number of embryos (fertil-
ized eggs) was determined by microscopy evaluation. The
same steps were replicated with the control gametes and
placed in the EMR chamber with the phones in OFF mode.
The same procedure was repeated four times. Results: In the
EMR exposed group 10 embryos were found from a total of
77 eggs assessed yielding a 12.9% fertilization rate. In contrast
in the Non-exposed group 29 embryos were found from 79
eggs assessed generating a 37% fertilization rate. Conclusion:
Mobile phone Electromagnetic Radiation exposure negatively
impacts the fertilization rates in sea urchin gametes in vitro.

A-2004

Green Synthesized Metal Nanoparticles: Applications in
Biology and Medicine. MERYAM SARDAR and Razi
Ahmad. Department of Biosciences, Jamia Millia Islamia,
New Delhi-110025, INDIA. Email: msardar@jmi.ac.in

Metal nanoparticles such as gold and silver are a focus of in-
terest because of their huge potential in nanotechnology. Today,
these materials can be synthesized and modified by various
approaches. The biosynthetic approach of metal nanoparticles
synthesis has an edge over the commonly used physical and
chemicals methods as it is considered environmentally safe and
less expensive as compared to these methods. Moreover, in-
creased use of these nanoparticles in biomedicine requires that
they should be free from any toxic chemicals. Biosynthetic
process involves the use of plant / plant extract and microor-
ganisms. The nanoparticles can be synthesized either extracel-
lularly or intracellularly. It has been suggested that the biomol-
ecules present in the plants /microorganisms play important
role in catalyzing the synthesis. Purified biomolecules like-
Proteins, amino acids, sugars, DNA, have been employed for
the synthesis of metal nanoparticles but still the mechanism of
synthesis is not yet fully understood. Recent advancement to
this technique is the use of enzymes as they are commercially
available and have diverse biological functions. Further,
enzymes/proteins consist of a number of amino acids that can
act as reducing as well as stabilizing agent. By using purified
enzymes as reducing agents the interaction of the metal ions
with the enzyme can be clearly understood. Broadly, protein–
nanoparticle interactions can occur either through free amine
group or cysteine residues in proteins and via the electrostatic
attraction of negatively charged carboxylate groups in en-
zymes. So far, only few reports are available on the biosynthe-
sis of nanoparticles using pure enzymes. We have synthesized
and characterized silver and gold nanoparticles using pure en-
zymes viz (alpha amylase and cellulase). The synthesized
nanoparticles were further exploited for their applications in
biology and medicine.
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A-2005

Annexins: A Potential Biomarker for Identifying Tumor
Promoting Activity of Environmental Contaminants. B. L.
UPHAM1, I. Sovadinova2, J. S. Park3, D. A. Whitten4, C. G.
Wilkerson4, and P. Babica2,5. 1Department of Pediatrics &
Human Development and the National Food Safety &
Toxicology Center, Michigan State University, East Lansing
MI; 2Research Centre for Toxic Compounds in the
Environment - RECETOX, Masaryk University, Brno,
CZECH REPUBLIC; 3Laboratory Animal Center, Daegu-
Gyeongbuk Medical Innovation Foundation, Daegu,
KOREA; 4RTSF Proteomic Core, Michigan State University,
East Lansing, MI; and 5Department of Experimental
Phycology and Ecotoxicology, Institute of Botany ASCR,
Brno, CZECH REPUBLIC. Email: upham@msu.edu

Lower molecular weight polycyclic aromatic hydrocarbons
(PAHs) with specific structural features are potent in vitro inhib-
itors of gap junctional intercellular communication (GJIC), and
activators of arachidonic acid (AA) release andmitogen-activated
protein kinases (MAPKs), which are cellular events linked with
tumor promotion and other pathologies. We used advanced pro-
teomics techniques (SILAC – Stable Isotopes Labeling with
Amino Acids in Cell Culture, ZOOM® isoelectric fractionation,
1-DE, 2-DE and mass spectroscopic identification) to identify
early upstream biochemical signaling events in a rat liver oval-
like epithelial cell line (WB-F344) that can serve as potential
biomarkers in tumorigenic activity of environmental contami-
nants. Proteins specifically affected within a 5 min exposure time
to PAHs were annexins A1, A3 and A5, which disappeared from
the plasma membrane, while annexins A2, A4, A6, A7 and A11
were unaffected. Immunostaining experiments on annexin A3
(AnxA3) indicated a translocation from the plasma membrane
within 30 s of exposure followed by reintegration back into the
plasma membrane after 60 min. Translocation of AnxA3 from
the plasmamembrane was effectively prevented by pre-treatment
of the cells with PC-PLC inhibitor, D609. Knock-down of
AnxA3 by siRNA did not prevent 1-MeA induced dysregulation
of GJIC but did stimulate the 1-MeA induced release of AA.We
hypothesize that annexins closely interact with phospholipases in
the plasma membrane until translocated from the plasma mem-
brane in response to a PAH, and the subsequent phospholipase-
induced events then regulate the release of lipid derived second
messengers. We propose that annexins can serve as an early
response biomarker for identifying tumor promoters. Support:
NIEHS grant #R01 ES013268-01A2 to upham.

A-2006

Fluorescent Nano Silver: Biosynthesis, Characterization and
Its Fight Against Pathogenic Microbes. NAFEESA

KHATOON, Nikhat Manzoor, and Meryam Sardar.
Department of Biosciences, Jamia Millia Islamia, New
Delhi-110025, INDIA. Email: nafisakhan912@gmail.com;
msardar@jmi.ac.in

With the emergence and increase of microbial organisms re-
sistant to multiple antibiotics, and the continuing emphasis on
health-care costs, many researchers have tried to develop new,
effective antimicrobial reagents free of resistance and cost.
Such problems and needs have led to the resurgence in the
use of silver based antiseptics that may be linked to broad-
spectrum activity and far lower propensity to induce microbial
resistance than antibiotics. In recent years, green synthesis of
silver nanoparticles (AgNPs) has gained much interest from
chemists and researchers. Hence this study investigates an
efficient and sustainable route of AgNP preparation from me-
dicinal PlantArtemisia annualeaf extracts. After exposing the
silver ions to the leaf extract, the rapid reduction of silver ions
led to the formation of fluorescent nano silver. The synthe-
sized fluorescent AgNPs were characterized by UV-VIS,
TEM, EDX, XRD, FTIR, Fluorescent spectroscopy and
Fluorescentmicroscopy. The antibacterial activity of the nano-
particles against gram negative [E. coli andP. aeruginosa] and
gram positive [S. aureaus,S. epidermidis andB. subtilis] bac-
terial strains were studied. The antibacterial effect was studied
by MIC, MBC and Disk diffusion assay. Further the antifun-
gal studies of clinical pathogenic fungus of biosynthesized
AgNPs were study by MIC, Disc Diffusion and Spot assay.
The pathogenic factors of fungus were studied by performing
proteinase and phospholipase. TEM analysis of fluorescent
AgNPs treated bacterial cells reveals that the AgNPs exert
antibacterial activity by disrupting the cell membrane structure
and integrity. The biosynthesized silver nanoparticles were
biocompatible which were confirmed by checking the cyto-
toxicity against human erythrocytes. The AgNPs showed sig-
nificant fluorescence and antimicrobial activity, indicating that
has the potential to be used in the development of value-added
products in the biomedical and nanotechnology-based
industries.

A-2007

Metabolic Signatures of Human Basal Cell Carcinoma Cells
and Fibroblasts in Three-Dimensional Scaffolds. ADDYALT-
HOLLAND1, Janet Cowan2,3, and James D. Baleja2. 1Tufts
University School of Dental Medicine; 2Tufts University
School of Medicine; and 3Tufts Medical Center, Boston,
MA, 02111. E-mail: addy.alt_holland@tufts.edu

One of the many manifestations of patients with basal cell
carcinoma nevoid syndrome (BCCNS) is the development
of hundreds of skin BCCs from a young age and with
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increased frequency through life. An alteration in the sonic
hedgehog (SHh) pathway is the known driver for BCC devel-
opment. Although initially effective, SHh-targeted therapy is
linked to cancer recurrence and emergence of drug-resistant
BCCs. Thus, revealing additional mechanisms that direct the
development of this cancer is critical. One such mechanism
that can promote cancer development is tumor cell metabo-
lism, as changes in energy metabolism allow tumor cells to
create a favorable microenvironment for their growth. We an-
alyzed the metabolism of human BCC cells (ATCC TE354.T)
and fibroblasts when grown as separate cultures or as co-
cultures within collagen scaffolds. While fibroblasts showed
spindle morphology, BCC cells exhibited varied cell shapes
and a tendency to organize in circular forms within the scaf-
folds. NMR analysis of conditioned medium revealed that
fibroblasts markedly secreted lactate and consumed glucose.
In contrast, BCC cells secreted acetate and did not rely on
glucose consumption as a major energy source. In tissues
comprising co-cultures of these two cell types, the patterns
of acetate and lactate secretion or glucose consumption were
similar to those seen in fibroblast-populated scaffolds, indicat-
ing a strong effect of fibroblasts on the metabolic activity of
BCC cells. Collectively, collagen scaffolds provide a support-
ive microenvironment for meaningful interactions between
BCC cells and fibroblasts. We hypothesize that changes in
the secretion and consumption of distinct metabolites affect
BCC tumor microenvironment and thus the growth of BCC
cells. Alterations in the metabolic signatures of BCC cells may
serve as biomarkers for the development of this cancer, and
the corresponding modified metabolic pathways can become
targets for BCC therapy.The study was funded by “Michael J.
Rainen Family Foundation” and supported by the Basal Cell
Carcinoma Nevus Syndrome Life Support Network.

A-2008

Bioavailability of the Antimalarial Drug Artemisinin
Delivered Orally as Dried Leaves ofArtemisia annua: the
Role of Solubility and Protein. M. DESROSIERS and P. J.
Weathers. Dept. of Biology and Biotechnology, 100 Institute
Road, Worcester Polytechnic Institute, Worcester, MA 01609.
Email: mrdesrosiers@wpi.edu

Malaria treatment using orally consumed dried leaves of the
artemisinin producing plantArtemisia annua has recently
shown promise. Previously we showed, oral consumption
ofA. annua dried leaves (DLA) yielded >40 times more
artemisinin in the blood of mice than treatment with pure
artemisinin. Using the Caco-2 cell culture model of the human
intestinal epithelium, we also showed that compared to pure
artemisinin, digested DLA doubled the permeability (Papp).
Here, using simulated human digestion, we show that

artemisinin solubility is about seven times higher in digestates
of DLA than in digestates of pure artemisinin, likely contrib-
uting to its enhanced bioavailability. Digestion with pure
artemisinin combined with levels of essential oils comparable
to that in DLA increased the solubility of artemisinin 2.5 times
indicating essential oils play a role in increasing artemisinin
solubility. Interestingly, increasing the starting concentration
of artemisinin in Caco-2 transport studies did not alter Papp.
Considering malaria affects mostly young children and about
60% of the population experiences DLA as unpleasant tasting,
we also tested several protein rich foods as potential flavor-
masking agents for their effects on bioavailability. We showed
that while taste was masked, peanuts and a peanut-based paste
used to treat malnutrition, PlumpyNut, reduced artemisinin
and flavonoid levels in simulated digestates, respectively, like-
ly decreasing their bioavailability. Experiments to further in-
vestigate the role of several compounds such as camphor, a
principle component of the essential oil fraction, and flavo-
noids on artemisinin solubility and bioavailability are ongo-
ing. The results of these experiments are helping to explain the
increased bioavailability afforded by DLA seen in mice.

A-2009

Developing In Vitro Assays for Identifying Feed Additives to
Promote Fish Intestinal Health. P. G. PUMPUTIS1, V. R.
Dayeh1, L. E. J. Lee2, and N. C. Bols1. 1University of
Waterloo, Department of Biology, Waterloo, ON N2L 3G1,
CANADA and 2University of the Fraser Valley, Department
of Biology, Abbotsford, V2S 7M8, CANADA. Email:
pgpumput@uwaterloo.ca

Identifying feed additives that will enhance the health of fish
under stress would aid the salmon aquaculture industry. Heat is
one stress of concern because global warming and rising ocean
temperatures cause fish to be subjected to more frequent and
intense episodes of transitory heat stress. Identifying feed addi-
tives that might be incorporated into diets to overcome these
incidents is difficult and expensive to do in vivo but searching
for promising ones can be possibly done in vitro if assay con-
ditions can be identified. For this purpose, the survival of the
rainbow trout gut cell line, RTgutGC, after heat stresses of
varying duration was investigated in media that ranged from
complete medium to a simple salt solution. In media with either
only galactose and pyruvate or with only salts, cells were sen-
sitized to the distortion of morphology at 32°C and to subse-
quent survival at 18°C. In these simple media and with this heat
challenge, the addition of single compounds could be made to
screen additives for their ability to protect against heat stress.
Although screening has only just begun, glutamine was shown
to be protective, and with continued screening, hopefully more
novel potential feed additives will be identified.
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A-2010

Lower Temperatures Enhance the Survival of Fish and
Human Cells During Starvation. PHUC H. PHAM, John J.
Kim, Jun-Wen Li, Kaitlyn Hayes, and Niels C. Bols.
Department of Biology, University of Waterloo, Waterloo,
ON, N2L 3Gl, CANADA. Email: j2pham@uwaterloo.ca,
ncbols@uwaterloo.ca

Caloric restriction can lead to reduction in core body temper-
ature which to a certain extent, can increase life span in both
invertebrate and vertebrates. The mechanism for this effect is
unclear and comparative effects of caloric restriction and tem-
perature on the response of fish and mammalian cells have not
been well studied. Therefore, this study compares the effect of
both starvation and temperature on cell survival and death,
metabolic activity and replication of the fish cell line, EPC
and human HeLa cells as models. Four medium conditions
served to model a gradient of nutrient restriction, ranging from
most nutritious to most severe: L15 medium supplemented
with FBS; L15 alone; L15 Ex, which contained only basal
L15 salts and energy sources galactose and pyruvate but no
amino acids or vitamins; and L15 salts only. Under routine
growth temperature, EPC at 22°C and Hela at 37°C, EPC
persisted in all medium, including the extreme starvation me-
dium for at least 9 d. At which time, surviving cells could be
transferred to formmonolayers in new vessels under complete
medium, L15/FBS. By contrast, HeLa monolayers deteriorat-
ed in L15 salts by day 9 with few surviving cells but remained
healthy in the less restricted mediums. Reduction in cellular
metabolic activity and DNA replication in L15 salts was ob-
served by day 1 for EPC and day 6 for HeLa. At 14°C, both
EPC and HeLa survived significantly longer than at routine
growth temperature, lasting at least 14 d; increased HeLa sur-
vival was also observed at 22°C and 32°C. However, for EPC,
higher temperature of 32°C and 37°C in L15 salts led to sig-
nificantly faster monolayer destruction. These results showed
that fish and mammalian cells increased their survival under
nutrient restriction at lower temperature.

A-2011

Blueberry Extracts and Antioxidants Ameliorate the Effects of
Neonicotinoids in Fish Cell Lines. G. S. RAI1, K. Moghrabi1,
V. Oberoi1, G. Mahil1, H. Sidhu1, N. C. Bols2, and L. E. J.
Lee1.1Department of Biology, University of the Fraser Valley,
Abbotsford, BC, CANADA and 2Department of Biology,
University of Waterloo, Waterloo, ON, CANADA. Email:
Gagandeep.Rai@student.ufv.ca

Blueberries (Vaccinium spp.) are well known as a rich source
of antioxidants. These include compounds such as

anthocyanins (delphinidin, malvidin), flavanols (epicatechin),
flavonols (quercetin), ascorbic acid, among many other com-
pounds desirable in the food and nutraceutical industries. The
aquaculture industry is looking for nutraceuticals to maintain
healthy stocks and supplement the dietary needs of cultured
fish inexpensively. Antioxidants are added to feed not only to
prevent oxidation and rancidity of feedstuff but also to assist
the feeding organism with added antioxidants that could ren-
der inactive, dangerous oxidant compounds that may damage
cells. Current agricultural practices release pesticides into the
environment that may damage non-target species through ox-
idative stress. For instance, neonicotinoids (NN), a relatively
new class of agricultural and household pesticides that have
been shown to exert their effects on insects by binding to
specific nicotinic acetylcholine receptors (nAChR’s) abundant
in insects’ nervous system, are being reported to affect non-
target cells and other organisms through oxidative stress
mechanisms. NNs are relatively stable compounds that have
been shown to last for prolonged periods within soil and water
samples. The goal of the present research is to evaluate sub‐
lethal effects of NNs on continuous fish cell lines (cell migra-
tion, phagocytosis) and assess effectiveness of blueberry ex-
tracts and constituent antioxidants in reversing observed ef-
fects, with the ultimate goal of incorporating blueberries or
particular extracts as an inexpensive source of antioxidants
as additives in fish diets for the aquaculture industry.

A-2012

Neutralization of Benzalkonium Chloride Toxicity on Human
Corneal Epithelial Cells Using UVC Radiation. JACOB G.
SIVAK1, Manlong Xu1, and David J McCanna2. 1Optometry
and Vision Science, University of Waterloo, Waterloo, N2L 3G1
CANADA and 2Centre For Contact Lens Research, Optometry
and Vision Science, University of Waterloo, Waterloo, ON, N2L
3G1 CANADA. Email: jsivak@uwaterloo.ca

This study investigated the detoxification of benzalkonium
chloride (BAK) by ultraviolet (UV)C radiation. BAK solu-
tions were irradiated with a germicidal UVC lamp at various
doses. Human corneal epithelial cells (HCEC) were then ex-
posed to the UVC-irradiated BAK solutions for 5 minutes.
After exposure, the cultures were assessed for metabolic ac-
tivity using the PrestoBlue assay; for cell viability using con-
focal microscopy with live/dead/apoptotic dyes; and for mem-
brane integrity using immunofluorescence staining for zonula
occludens (ZO)-1. The antimicrobial efficacy of UVC-
irradiated BAK against Pseudomonas aeruginosa (P.
aeruginosa)was also assessed. Phosphate buffered saline
(PBS) was used as a negative control. BAK toxicity on cell
metabolic activity was reduced by UVC radiation in a dose-
dependent manner. When the solution depth of BAK was 1.7
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millimeter, the UVC doses needed to completely neutralize
the toxicity of BAK 0.005% and 0.01% were 2.093
J/cm2 and 8.374 J/cm2, respectively. Cell viability of the cul-
tures treated with UVC-neutralized BAK was similar to the
cultures treated with PBS. After exposure to PBS and UVC-
neutralized BAK, the tight junction proteins ZO-1 were well
maintained. In contrast, the expression of ZO-1 was greatly
disturbed by untreated BAK. The antimicrobial effect of BAK
againstP. aeruginosawas reduced after UVC irradiation.
Thus, cell toxicity of BAK can be neutralized by appropriate
dose of UVC irradiation. This finding provides a unique way
of detoxifying BAK, and may be of great value in utilizing the
antimicrobial efficacy of BAK while minimizing potential
hazards to human health and the environment.

A-2013

The Role of 3-o-sulfated Heparan Sulfate inMediating the Entry
of Herpes SimplexVirus Type 1 andMurine Cytomegalovirus in
MouseNervous System. C. SENG1,H. Sharthiya2, L. Bhushan3,
V. Tiwari3, and M. Fornaro2. 1Department of Biomedical
Sciences, College of Health Sciences, Midwestern University,
Downers Grove, IL; 2Department of Anatomy, Chicago
College of Osteopathic Medicine, Midwestern University,
Downers Grove, IL; and 3Department of Microbiology and
Immunology, Chicago College of Osteopathic Medicine,
Midwestern University, Downers Grove, IL. Email:
cseng93@midwestern.edu

Heparan sulfate (HS) has been found to be a possible entry
mediator for many viruses. However, its role in mediating the
entry of viruses in the nervous system is poorly understood.
Herpes Simplex Virus type 1 (HSV-1) and Cytomegalovirus
(CMV) are two herpes viruses that can affect the nervous
system. HSV-1 affects mainly the peripheral nervous system,
while CMV affects mainly the central nervous system. The
aim of this research was to investigate the role of 3-o-
sulfated heparan sulfate (3OSHS) in mediating the entry of
HSV-1 and murine CMV (MCMV) in mouse dorsal root gan-
glia (DRG) and hippocampal neuronal cells, respectively.
Mouse-derived DRG explants and DRG explants-derived
neuronal cell culture was used to study the HSV-1 interaction
with the host cell HS and 3OSHS during its multistep infec-
tion. On another hand, differentiated immortalized hippocam-
pal neuronal cell (HT22) was used to study MCMV infection
and its interaction with the host cell HS and 3OSHS. To study
the effect of HS on the viral entry, we treated both models with
heparinase (I & II) prior to infecting the cells with HSV-1
(MOI of 1) and MCMV (MOI of 0.02). Furthermore, we used
immunofluorescence (IF) to visualize the interaction between
HS, 3OSHS and viral glycoproteins. HSV-1 entry was signif-
icantly reduced in the cells treated with heparinase as

compared to the ones not treated. Additionally, IF data sug-
gested that HS and 3OSHS play a role in mediating the entry
of the HSV-1 by interacting with its glycoproteins, gB and gD
during its multistep infection. Similar results were found for
CMV infection of hippocampal neurons. Finally, our prelim-
inary data suggest the possibility to devise a treatment for
preventing or reducing the HSV-1 and CMV-associated neu-
rological disorders by targeting its entry, 3OSHS.

A-2014

Examining the Role of Chemokine Receptor CCR1 in Breast
Cancer. MINH-AN CAO, Annette Gilchrist, and Mark Badria.
Department of Pharmaceutical Sciences,Midwestern University,
Downers Grove, IL. Email: mcao14@midwestern.edu

The death rate from breast cancer is second only to lung can-
cer in U.S. women who have a lifetime risk of one in eight for
being diagnosed with invasive breast cancer. In many cases,
death is a result of breast cancer metastasis, with the primary
preferred site being the bone. Several investigators have found
that the chemokine receptor CCR1 is upregulated inmetastatic
breast cancer. Using MCF7 and MDA-MB-231 breast cancer
cell lines we have assessed the ability of CCR1 antagonists to
block CCL3 binding, as well as cell proliferation using the
metabolic indicator AlamarBlue. MCF7 is a HR+ breast can-
cer cell line while MDA-MB-231, is a triple negative breast
cancer cell line (ER-, PR-, HER2-). We found that CCR1 was
present at equivalent levels in both breast cancer cell lines. So
it came as a suprise that there were distinct differences for
some of the compounds in their ability to block binding of
125I-CCL3 and inhibit proliferation between the two cell
lines. Going forward we will examine the compounds for their
effect on migration and invasion, in an effort to move the best
compounds into in vivo studies.

A-2015

The Therapeutic Effects of per osArtemisinin Delivered as
Dried LeafArtemisia annuavs. Artesunate in Non-small Cell
Lung Cancer. D. RASSIAS1 and P. Weathers2. 1Dept. of
Biomedical Engineering and 2Dept. of Biology and
Biotechnology, Worcester Polytechnic Institute, 100 Institute
Road, Worcester, MA 01609. Email: drassias@wpi.edu

Artemisinin, the active component ofArtemisia annuaL. used
to treat malaria, also has therapeutic efficacy against many
types of cancer. Solubility issues led to development of more
soluble semi-synthetic derivatives. Artesunate (ART), in par-
ticular, is a more soluble derivative of artemisinin and has
profound cytotoxicity toward many types of tumor cells, but
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healthy cells are less sensitive. Artemisinin deliveredper os as
dried leaves, referred to as dried leaf artemisinin (DLA), was
shown in rodent studies to improve bioavailability by more
than 40-fold. ART has been widely studied for its anti-cancer
properties, but it has yet to be shown if DLA also improves
therapeutic efficacy. AsA. annua produces a wide array of
phytochemicals with anti-cancer activity other than
artemisinin, it is reasonable to expect DLA may provide a
more potent therapeutic. Using two non-small cell lung cancer
cell lines, PC-9 and H1299, artemisinin delivered as DLA
effectively reduced viability with 24h IC50 values of 56.3
and 77.5 μM for PC-9 and H1299, respectively, as determined
by MTT assay. For PC-9 cells, this was a 2.5-fold improve-
ment in the 24h IC50value for ARTat 142.9 μM.However, for
the H1299 cells, ART at 60.6 μM was better than DLA by
about 25%. Ongoing studies are comparing the mechanism of
action of DLA and ART on these two cell lines and will ana-
lyze markers for apoptosis, proliferation and metastatic migra-
tion and invasion. Xenograft models also will be used to com-
pare in vivo efficacy of DLA and ART on tumor reduction.
These studies will help us further understand the anti-cancer
effects of artemisinin when delivered per os as dried plant
leaves.
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Comparing our approach, DNA insecticides, which signifi-
cantly works on both LdMNPV-infected and LdMNPV-free
gypsy moth caterpillars with RNAi approach we see a number
of advantages. First, the advantage in use of short (around 18
nucleotides long) insect-specific DNA insecticides compared
to used relatively long double-stranded RNA fragments be-
cause dsRNA is cleaved in cells into numerous, unpredictable
and short (21–23 nucleotides) siRNAs that have abundant
direct sequence matches throughout the genomes of most
non-target organisms (Lundgren & Duan, 2013). Our recent
experiments show that DNA insecticides may be selective in
action for non-target insects (Oberemok et al., 2015) and
plants (Oberemok et al., 2013; Zaitsev et al., 2015). Second,
gene silencing by feeding or injection of double-stranded
RNA requires high concentrations for success (Terenius
et al., 2011). This issue could be resolved with topical appli-
cation of DNA insecticides based on short antisense single-
strandedDNA fragments acting in substantially lower concen-
trations. In most studies “standard” amounts of double-
stranded RNA is injected to achieve RNAi in lepidopterans
varies between 1 and 100 μg (Terenius et al., 2011).For com-
parison, in experiments with DNA insecticides we use topi-
cally 3-30 pmol of viral 18 nucleotides long DNA fragments
perLymantria disparcaterpillar what corresponds to approxi-
mately 3-30 ng of DNA (per 0.7-12 mg tissue of a caterpillar).
Third, presence of the 2′-OH group, makes the hydrolysis
of RNA much more facile than hydrolysis of DNA
(Thorp, 2000) and thus, DNA insecticides will be more
stable than RNA preparations in nature and act before
they are degraded. Though it might be impossible to use
DNA insecticides against cryptic feeding insects and adult
beetles because elytra could provide some protection from
a contact insecticide, DNA insecticides look very suitable
for pest insect control of lepidopteran pests at caterpillar
stage, especially during early larval instars, when exoskel-
eton of the insects is thin.
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