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Animal Contributed Papers

A-1000

Evaluation of Green Synthesis TiO2 Nanoparticles as An-
tibacterial Agents. RAZI AHMAD and Meryam Sardar.
Department of Biosciences, Jamia Millia Islamia, New
Delhi-110025, INDIA. Email: razi110765@st.jmi.ac.in;
msardar@jmi.ac.in

Nanotechnology is gaining momentum due to its diverse ap-
plication in various fields of science. We have synthesized
TiO2 nanoparticles by two approaches by using alpha amylase
enzyme as the sole reducing and capping agent and using
lactobacillus sp. The biosynthesized nanoparticles were char-
acterized by X-ray diffraction (XRD) and transmission elec-
tronmicroscopic (TEM)methods. The XRD data confirms the
monophasic crystalline nature of the nanoparticles formed.
TEM data shows that the particle size synthesized by alpha
amylase is varies in the range of 30-70 nm with an average
size of 50 nm, whereas particle size synthesized by
lactobacillus sp. is in the range of 50-100 nm with an average
size of 75nm. FTIR peaks indicate that the biomolecules is
responsible for the synthesis and stabilization of TiO2 nano-
particles. The nanoparticles were further investigated for their
antibacterial effect on Staphylococcus aureus and Escherichia
coli. The minimum inhibitory concentration value of the bio-
logically synthesized TiO2 nanoparticles were found to be
62.50 μg/ml for both the bacterial strains. The inhibition
was further confirmed using disc diffusion assay. It is evident
from the zone of inhibition that TiO2 nanoparticles possess
potent bactericidal activity. Further, growth curve study of
S. aureus and E. coli in the presence of TiO2 nanoparticles
shows effect of inhibitory concentration of TiO2 nanoparticles
against S. aureus and E. coli. TEM investigation confirmed
that nanoparticles are disrupting the bacterial cell wall. This
study indicates that the biologically synthesized nanoparticles
can be used as effective antibacterial agents.

A-1001

Development of Tools to Understand the Inverse Association
Between Total Plasma Adiponectin and Liver DNMT1. A. J.
CHO1, J. B. Alley2, L. Fitzgerald2, S. Samy2, M. L. Shuler1,

andM.Ariza-Nieto1. 1Department of Biomedical Engineering,
Cornell University and 2Guthrie Clinic, Sayre, PA. Email:
ajc353@cornell.edu

Adiponectin is a highly abundant circulating peptide hormone
secreted by adipocytes with known anti-inflammatory and
insulin-sensitizing roles (Iwabu et al. 2010). Its role in increas-
ing fatty acid oxidation in the liver is mediated through the
activation of AMPK, which in turn regulates DNMT1
deacetylation downstream (Yamauchi et al. 2002). DNMT1
is responsible for maintaining DNA methylation patterns and
normal liver function (Raggi et al. 2014). Our group is cur-
rently working on the development of a human in vitro model
to study epigenetic dysregulations. Consequently, there is a
need to develop tools for the assessment of adiponectin in
secretory fluids. This research is part of the IRB approved
clinical trial GHS #1207-27. We found an inverse association
between levels of total circulating adiponectin and levels of
liver DNMT1 in obese patients (r = -0.7614, p = 0.0002, n =
18). Futhermore, the highest levels of adiponectin in this co-
hort of patients (mean BMI 44) were accompanied by the
lowest liver DNMT1 levels. To the best of our knowledge,
this is the first report of the association between adiponectin
and liver DNMT1 in human subjects. Currently, we work
towards the development of tools for the assessment of
adiponectin in vivo and in vitro.

A-1002

Generation of Induced Pluripotent Stem Cell-derived Cho-
roidal Endothelial Cells for the Treatment of AMD. A. E.
SONGSTAD, Luke A. Wiley, Cathryn M. Cranston, Miles
J. Flamme-Wiese, Megan J. Riker, Edwin M. Stone,
Robert F. Mullins, and Budd A. Tucker. Stephen A. Wynn
Institute for Vision Research, Carver College of Medi-
cine, University of Iowa, Department of Ophthalmology,
375 Newton Rd., 4156 MERF, Iowa City, IA 52242.
Email: Allison-songstad@uiowa.edu

Age-related macular degeneration (AMD), the most common
cause of incurable blindness in the western world, involves the
dysfunction and eventual death of choroidal endothelial
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(CEC), retinal pigment epithelial (RPE), and photoreceptor
cells. Induced pluripotent stem cell (iPSC)-based strategies
designed to replace both photoreceptor and RPE cells are cur-
rently a major scientific focus. For some patients, success of
these approaches may also require replacement of CECs. The
purpose of this study was to generate CECs from two Tie2
GFP iPSC reporter lines to develop efficient differentiation
and transplantation protocols. Dermal fibroblasts from the
Tie2 GFP mouse (carrying a GFP reporter gene under the
control of the EC-specific Tie2 promoter) were isolated and
reprogrammed into two iPSC lines via viral transduction of
the Yamanaka factors Oct4, Sox2, Klf4, and c-Myc. iPSC
potency was characterized via RT-PCR, immunocytochemis-
try (ICC), and teratoma formation assays. iPSC-CECs were
differentiated using a co-culture method with either the RF6A
CEC line or primary mouse CECs. iPSC-CECs from both
lines were characterized via RT-PCR and ICC for various
EC- and CEC-specific markers. The two iPSC-derived CEC
lines expressed the EC markers CD31, CD34, Tie2, VE-
Cadherin, and VWF, as determined by RT-PCR, expressed
the CEC-specific markers carbonic anhydrase IVand ICAM1,
as determined by RT-PCR and ICC, and were morphological-
ly indistinguishable from native CECs that expressed ZO-1
and VE-Cadherin in cell-cell adhesions. Thus, we successfully
generated murineiPSCs that can be efficiently differentiated
into CECs. This work has paved the way for future studies
focused on investigating AMD pathophysiology and CEC
replacement.

A-1003

Neonicotinoid Effects on Fish and Insect Cell Lines. L. E. J.
LEE, V. Oberoi, K. J. Kobes, K. Moghrabi, F. D. Rojas, M.
Birk, H. Saran, G. S. Rai, and K. Soni. University of the Fraser
Valley, Department of Biology, Abbotsford, BC, CANADA.
Email: lucy.lee@ufv.ca

Neonicotinoid (NN) pesticides are novel neuro-active com-
pounds similar to nicotine that are used to control insect pests.
Selective disruption of nicotinic cholinergic receptors present
in the central nervous system (CNS) of insects has been attrib-
uted as their main mode of action. However, non-target spe-
cies and non-neural cells have also been reported to be affect-
ed possibly via oxidative stress. Several NNs have been de-
veloped that are highly stable and persists in the environment.
Imidacloprid, clothianidin, thiamethoxan, acetamiprid are
among these and have been widely available as active ingre-
dients in household and agricultural pesticides. These NNs
have been detected in water bodies but their effects on fish
species have not been studied in detail. The present research
evaluated these NNs using model systems for acute and
chronic toxicity on fish derived cell lines from immune,

neural, epithelial, connective and muscle tissues, and were
compared against responses reported with insect cell lines.
Effects on cell viability, cell migration, phagocytosis,
genotoxicity and protein synthesis were investigated. The test-
ed NNs proved non-toxic to the various fish cell lines in terms
of cell viability, and doses above the mg/ml range were nec-
essary to obtain EC50 values (Effective Concentrations needed
to observe 50% mortality). However, inhibition of cell migra-
tion and protein synthesis could be observed in the μg/ml to
ng/ml range, while effects on cell phagocytosis appeared to be
stimulatory in professional phagocytes (monocytes/macro-
phages) and inhibitory in non-professional phagocytes (fibro-
blasts and epithelial cells) at the tested non-lethal doses. Addi-
tionally, the effects of antioxidants (ascorbic acid, quercetin,
epicatechin) were evaluated for their ameliorating effects. Im-
plications of these findings and ongoing research, and compar-
isons with reported findings with insects and insect cell lines,
will be discussed in relation to whole fish and ecosystems.

A-1004

Learning 3’ from 5’: Assisting Students with Threshold Con-
cepts in DNA Structure and Directionality. S. R. MON-
AGHAN. Wilfrid Laurier University, 70 George Street,
B r a n t f o r d , ON , N3T 2Y3 CANADA . Ema i l :
rmonaghan@wlu.ca

The ability to discuss the structure, replication and expression
of deoxyribonucleic acid (DNA) in undergraduate biological
sciences is essential to expanding comprehension of funda-
mental cellular processes and laboratory protocols. Admission
criteria for university science programs require high school
prerequisites with defined expectations, which include the
ability to describe DNA’s molecular structure, its nucleotide
subunits, transcription and translation (Ontario Ministry of
Education, 2008). The reality, however, is that students meet-
ing admission criteria for undergraduate biological sciences
have diverse knowledge and comprehension regarding
DNA, and many have no appreciable knowledge in this area.
An effective pedagogical strategy to introduce DNA structure
and directionality is presented and includes the use of imagery,
models, and mnemonics (Bowman, Frame and Kennette,
2013). Using this cognitive strategy, the threshold concepts
of DNA structure and directionality are realized by students
allowing for the further acquisition of new knowledge, and
construction of knowledge networks (Meyer and Land,
2005).Students report comfort with the material after learning
the molecular structure of DNA in this manner. As such, they
are more readily able to meet post-secondary learning expec-
tations, and acquire competencies for their senior-level pro-
gramming in biological sciences and/or preparation for labo-
ratory experience.
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A-1005

Transcriptomic Evidence on the Activation of HIF-1α, TNFS
F10, NOS2 Signalling in Nickel Oxide Nanoparticles Induced
Apoptosis in HepG2 Cells: Oxidative Stress, DNA Damage,
Mitochondrial Dysfunction Are the Key Players. QUAISER
SAQUIB1, P. Xia2, M. A. Siddiqui1, J. A. Siddiqui1, Y. Xie2,
M. Faisal1, J. Zhang2, A. A. Al-Khedhairy1, X. Zhang2, B. A.
Ali1, S. T. Khan1, R. Ahmad1, S. Swivedi3, and J. Musarrat3.
1King Saud University, Department of Zoology, College
of Science, Riyadh, 01 2455 SAUDI ARABIA; 2Nanjing
University; and 3Aligarh Muslim University. Email:
quaiser.saquib0@gmail.com

Background: There has been concern regarding risks
from nanoparticles (NPs) exposure. The large number of
particles requiring testing means that alternative ap-
proaches to animal testing are needed. Objectives: We
set out to determine NiO-NPs induced cell death in HepG2
cells, and investigate its transcriptomic profile to decipher
cross talk between affected vital pathways. Methods:
NiO-NPs characterizations were done by TEM, AFM,
DLS and zeta (ζ)-potential measurements. Cytotoxicity
analysis was done by MTT and NRU assays. Comet assay
was done to quantitate DNA damage in HepG2 cells. Flow
cytometric analysis was done to quantify ROS, NO, ΔΨm,
Ca2+ influx, esterase and cell cycle. PCR array and RNA-
Seq was done to analyze transcriptomic changes. Results:
The average size in TEM and AFM was 23.6 and 25.4 nm.
DLS analysis show 346 and 197 nm size of NiO-NPs in
water and DMEM media, ζ- potential was 25.3 mV. TEM
analysis showed NPs translocation and all concentration of
NiO-NPs showed DNA damage. NRU and MTT assays
showed 20.6% and 18.4% decline of cell viability. NiO-
NPs induced 143%, 122%, 474.6%, 128% and 128%
higher ROS, NO, Ca2+, esterase and mitochondrial fluo-
rescence (ΔΨm). NiO-NPs treatment showed 30.5% apo-
ptotic cells in cell cycle. Immunofluorescence analysis
showed activation of p53, Bax, Bcl2, Cyto c, PARP and
MAPK proteins. PCR array showed over expression of
TNFSF10, NOS2 genes. RNA-Seq data demonstrated the
upregulation of HIF-1α, miR-210 HG, CA9, SLC2A3,
BNIP3, EGLN3, NDRG1 genes. Discussion: Enhanced
ROS and NO generation in HepG2 cells suggest oxidative
stress mediated mitochondrial dysfunction, DNA damage
and apoptosis in cells. The upregulation of TNFRSF10 and
NOS2 strongly advocate apoptosis and inflammatory re-
sponses. In addition, HIF-1α over expression in RNA-Seq
data suggests hypoxia stress in HepG2 cells. Conclusions:
This study, for the first time revealed mechanism of NiO-
NPs mediated apoptosis via oxidative stress and interfer-
ence of NiO-NPs with vital pathways like glycolysis and
ribosome biogenesis.

A-1006

A Human In Vitro Model to Study Epigenetic Dysregulations
in Non-Communicable Diseases. MAGNOLIA ARIZA-
NIETO1, Joshua B Alley2, Laura Fitzgerald2, Sanjay Samy2,
Peggy Stock3, Thomas J. VanderMeer2, and Michael L.
Shuler1. 1Department of Biomedical Engineering, Cornell Uni-
versity, Ithaca NY; 2Guthrie Clinic, Sayre, PA; and 3University
of Leipzig. Leipzig, GERMANY. Email: ma293@cornell.edu

Obesity is a chronic disease with complex origins. The out-
comes of weight loss interventions are highly variable despite
diet and physical activity. Furthermore the link between obe-
sity and cancer is not fully understood and the state of the
epigenome appears to be a common complication. Our group
is working in the development of a human in vitro model to
study epigenetic dysregulatory states in a personalized matter
by isolating, expanding and differentiating mesenchymal stem
cells (MSCs) from each patient donors. The aim of this re-
search was to identify secretory biomarkers in human plasma
that would indicate dysregulatory states of the epigenome
(episensors) and that could be used both in clinical studies as
well as with the human in vitro model. This research is part of
the IRB approved clinical trial GHS # 1207-27. The person-
alized human in vitro model uses cells from patient donors,
those cells carry the individual’s complete genome including
polymorphisms and epigenetic signatures. MSCs from 3 dif-
ferent sources (circulating in blood, from bone marrow and
from visceral adipose tissue) were isolated, expanded and dif-
ferentiated into hepatocyte-like cells. The model will serve as
a tool to test the influence of dietary and pharmacological
compounds in the inhibition or activation of target genes in
regulatory signaling pathways. In fasting plasma we identified
a series of episensors (adiponectin, irisin, CD14 and mature
microRNAs), they are still to be assayed in MSCs. We also
developed a qPCR based eleven target regulatory signaling
panel (ETRSP) that includes the expression of liver DNMT1
known to preserved the patterns of DNA methylation and its
function is controlled via SIRT1/PGC1/FNDC5, insulin/
PI3K/PTEN/AKT, MAT1/MAT2, the activation of the TLR/
CD14 superfamily and the bioavailability of methyl donors.
Preliminary results using the episensors together with the
ETRSP profiles suggest changes in signaling pathways can
be detected and could be used both in vivo and in vitro, as a
tool to understand the personalized etiology of non-
communicable diseases.

A-1007

Regulation of TFIIIB Activity in Estrogen Receptor Positive
Breast Cancer Cells by Daidzein. JANA KOO, Nicole Nole,
and Laura Schramm. St. John’s University, Department of
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Biological Sciences, 8000 Utopia Parkway, Queens NY
11439. Email: jana.koo05@stjohns.edu

RNA polymerase III (RNA pol III) synthesizes small RNAs
involved in metabolic processes such as translation (tRNA, 5S
rRNA) and mRNA splicing (U6 snRNA), which help to reg-
ulate cell growth. Deregulation of RNA pol III activity has
been directly linked to cancer cell transformation. Brf2, a sub-
unit of TFIIIB, a requirement for proper initiation by RNA pol
III, behaves as an oncogene in certain cancers. Polyphenols,
such as EGCG and daidzein have been shown to possess a
number of beneficial properties, including various chemopre-
ventive effects such as regulation of cell growth. Our lab has
previously demonstrated that EGCG negatively regulates
RNA pol III transcription through changes in TFIIIB activity
in vitro. We hypothesize that daidzein may regulate RNA pol
III transcription in breast cancer cells. Here we present data
that demonstrate daidzein positively regulates gene internal
and external RNA pol III transcription in estrogen receptor
(ER) positive MCF-7 but not in ER negative MDA-MB-231
breast cancer cells. Daidzein treatment also increases mRNA
expression of TFIIIB subunits Brf2 and Brf1 in MCF-7 cells,
which suggest that Brf2 and Brf1 could be the targets for
regulation of RNA pol III transcription by daidzein. Subse-
quently, we investigated possible mechanisms by which daid-
zein regulates the expression of the Brf2 and Brf1. Using
methylation sensitive restriction enzymes assay we demon-
strate that daidzein alters the Brf2 promoter methylation pro-
file in both breast cancer cell lines tested, however the demeth-
ylation is more significant in MCF-7 cells. Moreover, by
inhibiting transcription using Actinomycin D, we also deter-
mine that daidzein treatment increases Brf2 and Brf1 mRNA
stability in MCF-7 cells. Our data indicate that daidzein regu-
lates RNA pol III transcription by regulating the expression of
TFIIIB subunits. Mechanistically, changes in Brf2 and Brf1
expression levels may involve epigenetic regulation of the
Brf2 promoter and increase in Brf2 and Brf1 mRNA stability.

A-1008

Detection and Therapeutic Screening of Clostridial Neuro-
toxins Using Networked Cultures of Stem Cell-derived
Neurons: Good Neurons Make Good Science. P. M.
MCNUTT, P. H. Beske, A. B. Bradford, K. S. Hubbard,
and M. E. Lyman. The U. S. Army Medical Research Insti-
tute of Chemical Defense, 3100 Ricketts Point Road, Ab-
erdeen Proving Ground-Edgewood Area, MD 21010.
Email: patrick.m.mcnutt2.civ@mail.mil

The in vitro production of neurons from neurogenic stem
cell populations has the potential to revolutionize
neurotoxicology. However, cell-based studies have been

limited by the fact that most neurogenic models fail to produce
functioning synapses and emergent networks. Since synaptic
neurotransmission is the fundamental defining property of a
neuron, it is therefore whether these models have functional
relevance. We have previously described a method to repro-
ducibly generate and maintain large quantities of highly
enriched midbrain/hindbrain neurons (ESNs) of defined line-
ages from mouse ES cells. Expression profiling and immuno-
cytochemistry indicates that ESNs exclusively express
markers of glutamatergic and GABAergic identity. Whole-
cell electrophysiological analysis of three week-old neurons
demonstrated strong TTX- and TEA-sensitive voltage-gated
responses; functional expression of NMDAR, AMPAR,
GABARA and GABARB; excitatory and inhibitory miniature
post-synaptic currents; and network behavior characterized by
an excitatory/inhibitory balance. Addition of 3,4-
diaminopyridine or bicuculline increased network activity
and evoked biochemical and transcriptional changes associat-
ed with synaptic plasticity. To evaluate the suitability of
networked ESNs for neurotoxicology studies, we tested their
responses to the neuron-specific clostridial neurotoxins
(CNTs), which cause paralysis by specifically cleaving
SNARE proteins in the nerve terminal, blocking neurotrans-
mitter release. Exposure of ESNs to ultra-low doses of tetanus
neurotoxin or botulinum neurotoxin (BoNT) serotypes /A-/G
rapidly caused synaptic blockade and silenced network activ-
ity. These data demonstrate that ESNs are the first in vitro-
derived, cell-based model to manifest the pathophysiology
responsible for clinical botulism. Moreover, we found that
ESNs offer greater specificity, in a shorter time and with great-
er sensitivity than the mouse lethality assay, and thus can be
expected to reduce or replace the use of animals in CNT
testing.

A-1009

Understanding Rainbow Trout Epithelial Cell Communica-
tion. STEPHANIE DEWITTE-ORR, Sarah Poynter, Jeremy
Weleff, Ryan Axtmann, and Adam Soares. Wilfrid Laurier
University, Department of Health Sciences, 75 University
Ave W, Waterloo, ON N2L3C5 CANADA. Email:
sdewitteorr@wlu.ca

From an immunological perspective epithelial cells present
a formidable barrier between the environment and host. We
are investigating how these cells communicate within
themselves and with their extracellular milieu. To this end
we are investigating the function of intercellular channels,
gap junctions, and cell surface receptors, Class A scavenger
receptors (SR-As) in rainbow trout epithelial cell lines de-
rived from the gill (RTgill-W1) and intestine (RTgutGC).
In particular we are interested in how epithelial cells take
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up and respond to double-stranded RNA, a replicative by-
product of virus replication and potent immune-modulator.
We have found that RTgill-W1 and RTgutGC are both able
to bind and respond to extracellular dsRNA. In RTgutGC
this binding is mediated by SR-As but dsRNA binding in
RTgill-W1 in SR-A independent. The SR-A-dependent
mechanism of entry appears to induce a stronger antiviral
response. We are currently identifying novel SR-A se-
quences to better understand the differences in the SR-A
expression profile between these two cell lines. We have
also found evidence for gap junction function in these cell
lines using Lucifer yellow as a fluorescence indicator dye.
We are currently investigating whether gap junctions can
facilitate dsRNA movement between cells. Understanding
communication among epithelial cells and between epithe-
lial cells and their environment will contribute to a better
understanding of the role of this cell type in the antiviral
immune response.

A-1010

Identifying Vulnerabilities of Human Basal Cell Carcinoma
Cells as Novel Targets for Therapy. ADDY ALT-HOL-
LAND1, Janet Cowan2,3, and James Baleja2. 1Tufts University
School of Dental Medicine, 2Tufts University School of Med-
icine, and 3Tufts Medical Center, Boston, MA, 02111. Email:
addy.alt_holland@tufts.edu

Unlike cases of sporadic skin basal cell carcinoma (BCC),
patients with inherited basal cell carcinoma nevoid syndrome
develop dozens to hundreds of BCCs. Aberrations in

components of the sonic hedgehog (SHh) pathway are major
contributors of BCC development. However, although effec-
tive, current SHh-targeted BCC therapies result in substantial
morbidity and cancer recurrence. Thus, novel strategies to
block BCC neoplastic development are needed and critically
rely on revealing the mechanisms that regulate human tumor
cell behavior, growth and metabolism. To date, the metabolic
characteristics of human BCC cells and their relevance to
disease progression have not been addressed. We established
individual cultures of human BCC cells (ATCC TE 354.T)
and primary dermal fibroblasts, as well as co-cultures of these
cells that enriched the growth environment of BCC cells and
allowed for epithelial-stromal cell interactions. Immunostain-
ing and genetic analyses distinguished BCC cells from fibro-
blasts in co-cultures and showed that they grew intertwined.
Preliminary nuclear magnetic resonance (NMR) analysis of
conditioned medium of separate cultures revealed that BCC
cells secrete significant amounts of acetate in addition to lac-
tate, whereas fibroblasts secrete only lactate. There were also
modest differences in consumption or secretion of metabo-
lites, such as glucose, glutamine, glutamate and pyruvate, be-
tween these cultures. Conversely, acetate decreased and lac-
tate increased in conditioned media from co-cultures. We hy-
pothesize that this change alters the culture microenvironment
and affects BCC cell growth and behavior. This work is the
first step to illuminate the biological significance of altered
cellular metabolism of BCC cells and supporting fibroblasts
in the pathogenesis of BCC. The modified biochemical path-
ways may serve as targets for novel therapeutic interventions
for this cancer. The study was funded by the “Michael J.
Rainen Family Foundation” and supported by the BCCNS
Life Support Network.

ANIMAL CONTRIBUTED PAPERS


	Animal Contributed Papers

