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A-2000

Post-mortem Recovery of Fibroblast-like Cells in Sheep
After 10 Days of Animal Death. M. SINGH and X. Ma.
Animal Science Division, Agricultural Research Station,
Fort Valley State University, Fort Valley, GA 31030.
Email: singhm@fvsu.edu

Conservation of tissues from various breeds/species or ani-
mals with advantageous characteristics, both domesticated
and wild relatives, has been suggested to preserve genetic
diversity before it is too late. These preserved genetic re-
sources could be utilized globally to meet the climatic
and/or other challenges in future to meet the global demand
for food specially protein source. Obtaining viable tissues
from live animals for preservation presents ethical chal-
lenges. Recent studies show effective preservation of post-
mortem tissues and obtaining live animals from the tissue by
cloning. However, for success of cloning experiments nu-
clear integrity is a requirement. After the death of animals
body cells begin to decompose leading to damage and
ultimately degradation of nuclear DNA. How long the body
cells are alive after the animal death is not clearly defined.
Therefore, the goal of this study was to determine time
limits within which live cells can be obtained from post-
mortem tissues. To achieve this goal, whole ears of 1.5-
2.0 year old healthy sheep of Katahdin breed were collected
from slaughter house and stored in the laboratory at room
temperature (25-26°C). Small (2–3 mm2) skin pieces were
excised from inner ear aseptically after cleaning with 70%
ethanol swabs and were cultured in vitro in DMEM media
supplemented with 10% FBS and 50 units/ml of penicillin
and 50 μg/ml of streptomycin after 0, 2, 4, 6, 8 and 10 days
of postmortem (dpm) storage. For each time point 25 ex-
plants were adhered onto five 35 mm dishes. Outgrowth of
fibroblast-like cells around the explants was scored after 10–
12 days of culture. Results indicated migration and growth
of spindle-shaped fibroblast-like cells around explants of all
the time points including day 10 of animal death. However,
the number of outgrowing cells decreased with increasing
postmortem time interval. Secondary cultures from primary
cells of 0-dpm and 10-dpm time points were subsequently
established and compared for their growth profile. Both
populations revealed a similar cell morphology and growth

curves. Our results suggest that cells can be cultured in vitro
from sheep skin tissue even after 10 days of their death with
comparable growth profiles. Differences in gene expression
profile of the two cell populations remains to be seen.

A-2001

Cryopreservation of Cells with Insect-derived Antifreeze
Glycolipid. L. H. CAMPBELL1, H. Kershaw1, D. Halwani1,
H. Vu2, J. G. Duman2, and K. G. M. Brockbank1. 1Cell &
Tissue Systems, Inc. North Charleston, SC 29406 and 2Dept.
of Biological Sciences University of Notre Dame, Notre
Dame, IN 46556. Email: lcampbell@celltissuesystems.com

Long term preservation is crucial as an enabling technology
for regenerative medicine products that contain living cells.
However, while cryopreservation works well for most cells,
some cells are more sensitive and hard to cryopreserve by
freezing. Vitreous cryopreservation is an alternative cryo-
preservation strategy that stabilizes the tissue as a glass, no
ice crystallization. The high concentrations of cryoprotec-
tants required for vitrification, however, can be cytotoxic to
cells. Avoidance of high concentration cryoprotectant for-
mulations by reduction of cryoprotectant concentrations
while reducing or inhibiting ice formation may be possible
by mimicking the strategy employed by certain insects to
survive sub-zero temperatures. These insects combine in-
creases in cryoprotectant content (glycerol) with the onset of
cold environmental conditions with production of antifreeze
compounds to survive temperatures as low as −80°C. One
such compound that has been recently identified is an anti-
freeze glycolipid (AFGL) found in the cell membrane of
organisms that survive freezing conditions. Nearly identical
glycolipids have been found in a variety of species including
Upis ceramboides, an Alaskan beetle; Tipula trivittata,
crane fly larvae; and a plant Solanum dulcamara, bitter-
sweet nightshade. It is thought that the AFGL prevents the
spread of extracellular ice into the cytoplasm of the cell.
Experiments measuring the thermal hysteresis activity of the
AFGL have shown that it is able to depress the freezing
point of a solution>2°C. Initial results using AFGL from
Tipula trivittata to cryopreserve a smooth muscle cell line,
difficult to cryopreserve as a monolayer on tissue culture
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plastic substrates, demonstrated a significant improvement
in cell viability over DMSO alone using up to 1000-fold
dilutions of the AFGL. Experiments are in progress to
further evaluate this new and unique compound to deter-
mine if it can be used to replace, or in conjunction with
reduced concentrations of, more conventional cryoprotec-
tants such as DMSO.

A-2002

Suitability of Invertebrate and Vertebrate Cells in a Portable
Impedance-based Toxicity Sensor: Temperature Mediated
Impacts on Long-term Survival. T. M. CURTIS1, A. Howard1,
B. D. Gerlach1, L. M. Brennan2, M.W.Widder2, W. H. van der
Schalie2, N. T. K. Vo3, and N. C. Bols3. 1Department of
Biological Sciences, State University of New York at Cortland,
Cortland, NY; 2US Army Center for Environmental Health
Research, Fort Detrick, MD; and 3Department of Biology,
University of Waterloo, Waterloo, ON N2L 3G1, CANADA.
Email: Theresa.curtis@cortland.edu

Previous work has shown that using ECIS (electric cell-
substrate impedance sensing) to monitor the impedance of
a variety of vertebrate cell monolayers provides a sensitive
measure of toxicity for a wide range of chemical toxicants.
One major limitation to using a cell-based sensor for chem-
ical toxicant detection in the field is the difficulty in
maintaining cell viability over extended periods of time
prior to use for testing. This research was performed to
identify cell lines suitable for ECIS-based toxicity sensing
under field conditions. A variety of invertebrate and verte-
brate cells were screened for their abilities to form cell
monolayers on ECIS electrodes and to be stored for extend-
ed periods of time (at least 90 days) on an enclosed fluidic
biochip with minimal maintenance requirements. The four
invertebrate cell lines tested were unable to form stable mono-
layers on the ECIS electrodes and, subsequently, did not
produce the high impedance readings necessary for toxicity
testing. Three of the six vertebrate cell lines screened
exhibited favorable portability characteristics on enclosed flu-
idic biochips. The three cell lines that could be stored for at
least 90 days at ambient carbon dioxide levels and with no
medium replenishment were derived from ectothermic verte-
brates. Interestingly, the storage temperature that allowed
long-term cell survival on the enclosed fluidic biochips was
also at the lower end of reported body temperature for the
organism, suggesting that reduced cellular metabolismmay be
essential for long-term survival on the enclosed biochip. Fu-
ture work with the three ectothermic vertebrate cell lines will
characterize their sensitivity to a wide range of chemical
toxicants to determine if they are good candidates for use in
a field portable ECIS-based toxicity sensor.

A-2003

Prevention of Chemically-induced Inhibition of Gap-
junctional Intercellular Communication by Phytochemicals –
In Vitro Biomarker of Chemopreventive Effects. B. L.
UPHAM1, Z. Lencesova2,3, J. E. Trosko1, and P. Babica2,3.
1Department of Pediatrics and Human Development, 1124
Farm Lane, Food Safety and Toxicology Bldg., Michigan
State University, 48824, East Lansing, MI; 2Department of
Experimental Phycology and Ecotoxicology, Institute of
Botany ASCR, Lidicka 25/27, CZ60200, Brno, CZECH RE-
PUBLIC; and 3Research Centre for Toxic Compounds in the
Environment, Masaryk University, Kamenice 5, CZ62500,
Brno, CZECH REPUBLIC. Email: upham@msu.edu

Gap-junctional intercellular communication (GJIC) is re-
quired for maintaining tissue homeostasis. Alterations of GJIC
is associated with various pathologies, including cancer. Tu-
mor promoters and oncogenes inhibit GJIC, while tumor
suppressor genes and some chemopreventive chemicals
upregulate or restore GJIC. A rat liver epithelial cell line,
WB-F344, was used to assess GJIC via a scrape loading/dye
transfer assay. Cells were pretreated for 30 min with a phyto-
chemical of known cancer preventative properties, namely:
emodin, cinnamic acid, diallylsulfide, metformin, indole-3-
carbinol, thymoquinone, curcumin, silibinin or quercentin.
Following pretreatment with the phytochemical, cells
were exposed for 15 min to a chemical known to inhibit
GJIC via different mechanisms: MEK1/2-dependent
[TPA (12-O-tetradecanoylphorbol-13-acetate) and lindane];
phosphatidylcholine-specific phospholipase C (PC-PLC)-de-
pendent [fluoranthene and DDT], both MEK1/2 and PC-PLC
[perfluorooctanoic acid (PFOA)] and neither MEK1/2 nor
PC-PLC-dependent [pentachlorophenol (PCP)]. All phyto-
chemicals prevented the effects of those GJIC-inhibitors,
where activation of MEK1/2 was implicated (TPA, lin-
dane, PFOA). Only quercetin and silibinin were able to
attenuate effects of the chemicals with GJIC-inhibition
dependent on PC-PLC (fluoranthene) and only quercetin
attenuated the effects of MEK1/2- and PC-PLC-
independent mechanisms, PCP. These findings show that
GJIC may be a common cellular target affected by
various phytochemicals with cancer chemopreventive
activity, but these chemopreventive effects act through
different molecular and biochemical mechanisms. In con-
clusion, in vitro assessment of GJIC represents an efficient
“high throughput screening-adaptable” tool not only for
rapid identification of phytochemicals with chemopreven-
tive activity, but also for identification and elucidation of
specific signaling pathways responsible for chemopreven-
tive and tumor promoting effects. Support: Czech Ministry
of Education grant #LH12034 (CHEMOPREV) to
Babica.
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A-2004

Characterization A-549 Lung Adenocarcinoma Metastasis in
2D and 3D Environments. VENKATAARUNTIMMARAJU
and Michael J. Rossi. University of New Haven, Dept.
of Biology and Environmental Sciences, 1211 Campbell
Avenue, CP13LL, West Haven, CT 06516. Email:
vtimm1@unh.newhaven.edu

Background: Metastasis of carcinoma is characterized by
four key steps, the detachment of the cells from the initial
mass by epithelial to mesenchymal transition (EMT), inva-
sion of tissue barriers, migration of cells through the body
and colonization in the new environment. The tumor micro-
environment plays a major role in metastasis. 2D mono-
layers do not replicate the complexity of the in vivo
microenvironment due to a lack of resistance to migratory
ability from the surrounding extracellular matrix (ECM) and
influence of external signaling. The aim of this study is to
characterize an in vitro model of metastasis using 3D gelatin
hydrogels as a substitute ECM. Materials and methods: A-
549 cells were grown as monolayers for 2-D cultures on
plastic surfaces and on gelatin hydrogel for 3-D cultures. To
evaluate EMT, morphological changes were assessed by
bright field microscopy and their spindle index was calcu-
lated. Wound healing and invasion assays were performed to
characterize migration and invasion. Soft agar assay was
performed to determine clonogenicity. Results: Cells grown
as monolayers are predominantly epithelial. Cells grown in
3-D culture lose their epithelial morphology and assume an
elongated spindle shaped appearance resembling fibroblasts.
The 3-D cultured cells are more invasive and have an
increased tumor-forming ability. Conclusions: We suggest
that the subpopulation of A-549 lung cancer cells that are
metastatic in vivo develop fibroblastic characteristics pro-
moted by the interactions with the ECM. This change allows
the cells to escape the primary mass and begin the invasion
of the surrounding tissues.

A-2005

Regulation of RNA Polymerase III Transcription by EGCG in
Lungs. NICOLE NOLE, JANA SUCHTOVA, and Laura
Schramm. Department of Biological Sciences, St. John’s
University, 8000 Utopia Parkway, Queens, NY 11439.
Email: nicole.nole05@stjohns.edu

RNA polymerase III (RNA pol III) is responsible for the
transcription of small, untranslated RNAs involved in es-
sential metabolic processes such as translation (tRNA) and
mRNA processing (U6 snRNA). RNA pol III transcription
plays a contributing role in dictating the biosynthetic

capacity of a cell. Proper initiation by RNA pol III requires
TFIIIB. In mammals two forms of TFIIIB have been iden-
tified. Proper initiation from gene internal RNA pol III pro-
moters requires TBP, Bdp1 and Brf1. Gene external
promoters require a different form of TFIIIB containing
TBP, Bdp1 and Brf2. TFIIIB activity has been shown to
be regulated by tumor supressors and oncogenes. Deregula-
tion of TFIIIB activity has been demonstrated to play a role
in oncogenesis. Namely, the TFIIIB subunit Brf2 has been
characterized as an oncogene in lung squamous cell carci-
nomas. We have previously demonstrated that the
chemopreventative EGCG, a major component of green
tea, negatively regulates RNA pol III transcription in HeLa
cells. Thus, we sought to determine if EGCG regulates RNA
pol III transcription in lung cancer, both in vitro and in vivo.
A lung cancer cell line was treated with 25 uM EGCG and
using qPCR revealed that Brf1, Brf2 and 7SK expression
was negatively regulated by EGCG. Furthermore, the ob-
served decreases were statistically significant. These data
suggest that EGCG negatively regulates RNA pol III tran-
scription in lung cancer cells. Subsequently, we investi-
gated the possibility that EGCG regulates RNA pol III
transcription in C57BL/6 J mice, specifically lung tissue.
C57BL/6 J mice were orally administered 0.01% EGCG
for 3 weeks. Using qPCR we determined that oral admin-
istration of 0.01% EGCG negatively regulated the expres-
sion of the TFIIIB subunits Brf1 and Brf2, as well as U6
snRNA in lung tissue. Levels of expression of Maf1, a
known negative regulator of TFIIIB activity, remained
relatively unchanged in mice treated with EGCG. This
indicates that the observed negative regulation of RNA
pol III transcription by EGCG may occur independently of
MAF1. Taken together, these data suggest we have devel-
oped an in vivo model to investigate the regulation of
RNA pol III transcription by EGCG.

A-2006

Efficacy of EDTA in Degrading and Inhibiting Borrelia
burgdorferi Biofilm Formation In Vitro. D. S. PHILLIPS
and D. Burugu. Lyme Disease Research Group, University
of New Haven, 300 Boston Post Road, West Haven, CT
06516. Email: dphil3@unh.newhaven.edu

Borrelia burgdorferi, the etiologic agent of Lyme disease,
has recently been observed to form biofilms in vitro.
Biofilms are a matrix of polysaccharides, ions, lipids, and
proteins that are secreted by the bacterium to form a “mi-
crobial mat”. This morphology is advantageous to the or-
ganism as it allows them to survive and persist through
adverse conditions including protection from a host’s im-
mune response as well as antimicrobials. Since biofilms are

ANIMAL POSTERS



difficult to treat in vivo and a significant cause of morbidity
there has been a great volume of work on effective ways to
degrade biofilm so that diseases that are caused by biofilm
forming bacteria can be treated more effectively. One com-
monly studied method of biofilm degradation is the use of
chelation agents such as ethylenediaminetetraacetic acid
(EDTA) which is thought to degrade biofilm through the
chelation of ions such as Fe+2 or Ca+2 out of a biofilm
matrix thus compromising its structural integrity. The effects
of EDTA on biofilms from several strains of bacteria have
shown mixed results with some strains being greatly affect-
ed on others seeing no significant effect. This study attempts
to find the effective range of EDTA on Borrelia burgdorferi
biofilms on existing biofilms and if EDTA has an inhibitory
effect on biofilm formation. Also EDTA and antibiotics
(doxycycline, commonly prescribed for Lyme disease) will
be used in combination to determine if there as an additive
effect on both compounds. Biofilms were quantified by both
crystal violet staining and the Dubois total carbohydrate
method; the Dubois method measures the concentration of
polysaccharides (principle constituent of biofilms) in a so-
lution. BacLite staining was also performed in order to
ascertain the viability of the bacteria after treatment. The
study found that high concentrations of EDTA (50 mM)
negatively impacted biofilm formation at a significant level.
However the effective concentrations of treatments were far
too high to be of clinical relevance. There also did not seem
to be a significant cumulative effect of doxycycline and
EDTA.

A-2007

Tumor Necrosis Factor-αDown-regulates a Tumor Suppressor
Gene, REIC/Dkk-3, in Normal Skin Keratinocytes. K.
KATAOKA1, M. Sakaguchi2, H. Murata2, N. Hashikawa1,
and N. Huh2. 1Department of Life Science, Faculty of Science,
Okayama University of Science, 1–1 Ridaicho, Kita-ku,
Okayama 700–0005, JAPAN and 2Department of Cell
Biology, Okayama University Graduate School of Medicine,
Dentistry and Pharmaceutical Sciences, 2-5-1 Shikatacho,
K i t a -ku , Okayama 700–8558 , JAPAN. Ema i l :
kenk@dls.ous.ac.jp

REIC (Reduced Expression in Immortalized Cells), also
known as Dkk-3, is a member of Dickkopf (Dkk) family.
Other Dkk family members (Dkk-1, 2 and 4) are known to
interfere with the Wnt signaling, but the function of
REIC/Dkk-3 largely remains unclear. In our previous study
using normal and cancerous human skin tissues, we showed
that REIC/Dkk-3 was expressed in the granular layer of
normal epidermis and its expression was reduced in skin
cancers. To identify factors regulating REIC/Dkk-3 expres-
sion in keratinocytes, we screened growth factors and

cytokines that were reported to involved in keratinocyte
growth and differentiation. Only TNF- α could down-
regulate Dkk-3 among seven factors we screened (EGF,
TGF- α, TNF- α, IL-1 F9, IL-6, IL-8, Ca2+). We con-
firmed that TNF- α could reduce the expression of
REIC/Dkk-3 in tissue culture models of mouse skin and
hair. TNF- α is expressed in pathological skin tissue, i.e.
UV-irradiated and wounded skin. These recent results
indicate that REIC/Dkk-3 play a role in regeneration of
damaged skin tissue.

A-2008

Ellagic and Gallic Acids, Dietary Polyphenols with Selective
Cytotoxicity to Oral Carcinoma HSC-2 Cells. A. G.
SCHUCK, S. E. Wargon, L. Tauber, S. H. Miller, H. R.
Weinstock, J. H.Weisburg, H. L. Zuckerbraun, and H. Babich.
Department of Biology, Stern College for Women, 245
Lexington Ave., NY, NY 10016. Email: schuck@yu.edu

Diets rich in natural plant products promote health and well-
being and reduce the risk of various chronic pathologies.
Research in cancer prevention, in particular, has benefited
tremendously from the discovery that many natural plant
products exert anticancer effects, attributed, in part, to their
high polyphenolic content. An interesting property of poly-
phenols is that they exert both pro- and antioxidant properties.
As oral cancer is one of the most common cancers worldwide,
the anticarcinogenic effects of two plant-derived polyphenols,
ellagic acid (EA) and gallic acid (GA), were studied on oral
carcinoma HSC-2 cells. GA and, to a lesser extent, EA
demonstrated antiproliferative effects on HSC-2 cells,
but not on normal gingival fibroblasts. As demonstrated
in the FOX assay, GA was a strong generator of H2O2. The
antiproliferative effects of GAwere linked to the induction of
oxidative stress, as noted by the lessening of cytotoxicity in
the presence of scavengers of reactive oxygen species (ROS),
by the potentiation of cytotoxicity in the presence of glutathi-
one (GSH) depleters, by the reduction in intracellular GSH
levels, and by increased levels of intracellular ROS. In con-
trast, EAwas a poor generator of H2O2 and its antiproliferative
activity was independent of the generation of ROS. Instead,
EA exhibited biologically significant antioxidant activi-
ty, as it sequestered intracellular ROS in cells coexposed
with H2O2 and protected against challenge with GA.
Both GA and EA induced apoptosis, as demonstrated
by flow cytometry and immunoblot analysis of caspase-
3 activation and PARP cleavage. While GA-induced
apoptosis correlated with its prooxidant nature,the in-
duction of apoptosis by EA was independent of oxida-
tive stress, being triggered by an, as yet, unidentified
mechanism.
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A-2009

Generation of Disease-specific Human Induced Pluripotent
Stem (iPS) Cells from Dental Pulp Cells of a Patient with
Cleidocranial Dysplasia in Serum- and Feeder-free Culture.
HANAE MUKASA1, Sachiko Yamasaki2, Yuki Taguchi1,
Akira Simamoto3, Hidetoshi Tahara3, and Tetsuji Okamoto1,2.
1Dept. ofMolecular OralMedicine andMaxillofacial Surgery,
Division of Frontier Medical Sciences, Graduate School of
Biomedical & Health Sciences, Hiroshima University, 2–3,
Kasumi-1, Minami-ku, Hiroshima 734–8553, JAPAN; 2Dept.
of Molecular Oral Medicine and Maxillofacial Surgery,
Applied Life Sciences, Institute of Biomedical & Health
Sciences, Hiroshima University, JAPAN; and 3Dept. of
Cellular and Molecular Biology, Basic Life Sciences, Inst. of
Biomedical & Health Sciences, Hiroshima University, JAPAN.
Email: mukasahanae@hiroshima-u.ac.jp

In the field of genetic diseases, iPS cells have become an
appealing choice for elucidate pathogenesis and treatments.
In this study, we generated disease-specific iPS cells derived
from dental pulp cells of a patient with Cleidocranial dys-
plasia (CCD). CCD is an autosomal dominant inherited
skeletal disease caused by mutations in Runx2 which shows
the abnormal differentiation of bone and cartilage. We have
successfully generated disease-specific human iPS cells
from dental pulp cells of a CCD patient using Yamanaka’s
factors (Oct3/4, Sox2, Klf4 and c-Myc) with retroviral vectors
in serum- and feeder-free defined medium on fibronectin-
coated culture condition. CCD-iPS cells retained the property
of self-renewal and have an undifferentiated phenotype by
virtue of the expression of Oct3/4, Nanog, Sox2, Esg1, Rex-
1 and alkaline phosphatase (ALP). Furthermore, we found that
CCD-iPS cells express several human embryonic stem cell
marker proteins. It has been confirmed that CCD-iPS cells
could differentiate into all three germ layers in embryoid body
formation assay in vitro and teratoma formation in vivo. To
identify the differentiation ability of CCD-iPS cells, we eval-
uated their osteogenic and chondrogenic differentiation activ-
ities. It has been revealed that ALP activity exhibited a striking
impairment in osteogenic differentiation of CCD-iPS derived
cells compared to that of wild-type human iPS derived cells.
Difference in chondrogenic activity was further confirmed by
Alcian Blue staining and proteoglycans synthesis. This im-
pairment was further supported by real-time PCR analysis of
chondrogenic marker genes such as RUNX2, collagen2A1,
and collagen10A1. In addition, we normalized the gene mu-
tation of CCD-iPS using transcription activator-like effector
nucleases (TALEN) which drive targeted gene modifications,
and performed a functional analysis. We have successfully
established disease specific iPS cells from CCD patient. Fur-
ther characterization of CCD-iPS cells would be beneficial to
clarify the molecular mechanism involved in the disease.

A-2010

Generation and Serial Cultivation of Induced Pluripotent Stem
Cells from Dental Pulp Cells in Serum-free and Feeder-free
Defined Culture. YUKI TAGUCHI1, Sachiko Yamasaki2,
Hanae Mukasa1, Akira Simamoto3, Hidetoshi Tahara3, and
Tetsuji Okamoto2. 1Dept. of Molecular Oral Medicine and
Maxillofacial Surgery, Division of Frontier Medical Sciences,
Graduate School of Biomedical & Health Sciences, Hiroshima
University, 2-3, Kasumi-1, Minami-ku, Hiroshima 734–8553,
JAPAN; 2Dept. of Molecular Oral Medicine and Maxillofacial
Surgery, Applied Life Sciences, Institute of Biomedical &
Health Sciences, Hiroshima University; and 3Dept. of
Cellular and Molecular Biology, Basic Life Sciences, Institute
of Biomedical & Health Sciences, Hiroshima University,
JAPAN. Email: y-taguchi@hiroshima-u.ac.jp

Human Embryonic Stem (hES) cells and human induced
Pluripotent Stem (hiPS) cells are commonly maintained on
inactivated mouse embryonic fibroblast feeders (MEF) in
fetal bovine serum- or KSR-supplemented medium. How-
ever, one of the major obstacles to such uses for hiPS cells is
the risk of contamination from undefined pathogens in con-
ventional culture conditions that use serum replacement and
MEF. Furthermore there is no consensus as to the optimal
formulation, or the nature of the cytokine requirements of
hiPS cells to promote their self-renewal and inhibit their
differentiation. Previously, we have developed a growth
factor-defined serum-free medium designated hESF9, for
the culture of human ES cells. This medium permits their
prolonged culture in an undifferentiated state without feeder
cells. This study aims to generate hiPS cells from dental
pulp cells in serum-free and feeder-free defined culture
condition to elucidate the nature of the cytokine require-
ments of the cells to promote their self-renewal and inhibit
their differentiation. We first tried to generate hiPS cells
from TIG-3 (human lung fetus origin fibroblast) cells with
four factors: Oct3/4, Sox2, KLF-4, and c-Myc in hESF9
serum-free medium. Eighteen days after transfection, the
hES-like cell colonies have been formed on fibronectin
(FN) -coated dish in hESF9 medium. We next examined
the generation of hiPS cells from dental pulp cells on FN-
coated dish in serum-free hESF9 medium. After 18 days, the
colonies with hES-like cells were observed. We picked the
colonies up and continued cultivating in hESF9 on FN-
coated dishes. These colonies possessed ES cell-like mor-
phology, proliferation activities, surface markers, gene ex-
pression, and differentiation activities into cell types of the
three germ layers by virtue of embryoid body formation in
vitro and teratoma formation assay in vivo. Currently we
have serially subcultured the cells in an undifferentiated
state with more than 40 passages under serum- and feeder-
free culture condition. We have successfully generated hiPS
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from adult human dental pulp cells and maintained in an
undifferentiated state in serum-free defined medium. As this
simple defined culture condition will allow us to elucidate the
cell responses to growth factors under defined conditions.

A-2011

Characterization and Applications of Fundulus heteroclitus
Embryonic Cell Lines to Ecotoxicology and Fish Health.
SARAH J. GIGNAC1, Nguyen T. K. Vo1,2, Deborah
MacLatchy1, and Lucy E. J. Lee1,3. 1Department of Biology,
Wilfrid Laurier University, Waterloo, Ontario, CANADA;
2Department of Biology, University of Waterloo, Waterloo,
Ontario, CANADA; and 3Faculty of Science, University of
the Fraser Valley, Abbotsford, British Columbia, CANADA.
Email: gign1780@mylaurier.ca, Lucy.Lee@ufv.ca

The common killifish or mummichog (Fundulus heteroclitus)
is a widely distributed estuarine teleost used as model organ-
isms in comparative physiology, toxicology, endocrinology,
immunology, embryology, and as sentinel organisms for
aquatic health. Their ease of maintenance and ability to with-
stand a variety of physiological extremes, have made them
popular research models. In vivo experiments with killifish
have allowed the elucidation of many physiological and
molecular events, and readily manipulable in vitro models
(i.e. continuous killifish cell lines) could further aid in
mechanistic studies. Cell lines are also critical for studying
intracellular pathogens such as viruses and microsporidia.
Microsporidia are emerging parasites of interest in fisheries
and aquaculture, and evaluation of susceptibility in these
sentinel species should be explored. In this study, we
report on the development of 3 embryonal cell lines
from killifish, KFE-1, KFE-3 & KFE-5 with distinct
morphological and physiological characteristics. These
have been maintained for almost two years and have
been cryopreserved and thawed successfully. KFE-5 was
derived from the mid-trunk region of a late stage em-
bryo and has been maintained in Leibovitz-15 media
with 10% fetal bovine serum at 26°C. KFE-5 have been
authenticated by DNA barcoding as cells derived from
F. heteroclitus, and have been passaged over 35 times to
date. This cell line has characteristics of myoblasts,
respond to model toxicants and hormones, and support
growth of two species of microsporidia. KFE-1 and
KFE-3 have distinct morphologies and detailed charac-
terization is in progress. The potential applications of

these cell lines in toxicology and parasitology are cur-
rently being investigated.

A-2012

Establishment of Fibroblast Cell Lines from the Skin and
Caudal Fin of Walleye, Sander vitreus, That Are Capable of
Forming Extracellular Collagen Type I Matrix. NGUYEN T.
K. VO1, Suet M. A. Mak1, Lucy E. J. Lee2,3, John S.
Lumsden4, Brian Dixon1, and Niels C. Bols1. 1Department
of Biology, University of Waterloo, Waterloo, ON, CANA-
DA; 2Department of Biology, Wilfrid Laurier University, Wa-
terloo, ON, CANADA; 3Faculty of Science, University of the
Fraser Valley, Abbotsford, BC, CANADA; and 4Ontario Vet-
erinary College, University of Guelph, Guelph, ON, CANA-
DA. Email: ntkvo@uwaterloo.ca

From walleye, cell lines with a fibroblast-like morphology
were established from mid trunk pieces of skin (WESk-11)
and from fragments of caudal fin (WECF11f). WESk-11 and
WECF11f have undergone over 30 and 50 passages, respec-
tively, in Leibovitz’s L-15 medium supplemented with 10-
15% fetal bovine serum for a period of more than 2 years.
WESk-11 cultures contained cells with slender flat or fusi-
form morphologies; WECF11f were comprised of mostly
slender elongated cells. Both cell lines were strongly
immunopositive for vimentin and intracellular collagen type
I (COL-1), suggesting that they arose from dermal connec-
tive tissue (DCT). Collagen synthesis and secretion into the
extracellular space were promoted by the addition of
ascorbic acid (AA) and were examined by immunocyto-
chemistry and confocal microscopy. Optimal induction con-
ditions included exposure at 100 μg/mL AA in L-15 with
5% FBS at 26°C with 2–3 days interval of AA-containing
media replenishment. Fibers of COL-1 started to appear
after 2 weeks and formed an intricate extracellular network.
Unlike the skin fibroblasts WESk-11, the fin fibroblasts
WECF11f were more capable of developing and maintaining
a network of collagen fibers. A confluent monolayer of
WECF11f was completely covered with extracellular COL-1
matrix only with 50 μg/mL of AA at 20°C for 2 weeks. These
results perhaps reflect the subtly different roles of the DCT in
the caudal fin and in the skin. Caudal fins are frequently
damaged, so wound repair and healing would be expected to
be rapid. In skin the dermal layer would be less subject to
physical rupture, so the capacity for extracellular matrix gen-
eration would be less.
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Biocompatibility Testing Using VERO Cells Cultured on
Some Plastics and Clay Nanocomposites. STEFFANY
WILLIAMSON1, Abedin Koshi1, Daniel Schmidt2,
Emmanuelle Reynaud3, and Peter Bradley1. 1Department of
Biology, Worcester State University, Worcester MA 01602
and 2Department of Plastics Engineering and 3Department of
Mechanical Engineering, University of Massachusetts Lowell,
Lowell, MA 01854. Email: swilliamson@worcester.edu

The presence of nanoparticles is known to change the
properties of plastics that contain them. Several semi-
crystalline polyamide plastic samples were tested for
biocompatibility by growing mammalian cells on the
plastics. These included Grilamid TR90 with and without
commercially available alkylammonium-modified natural
montmorillonite nanoparticles (Cloisite 30B) at a loading
level of 1 vol% inorganic material. Sterilized samples
were seeded with African green monkey kidney cells
(VERO), which were then cultured for 2 weeks and
counted with a Coulter counter at several time points.
Changes in the appearance of cells were examined with
phase contrast microscopy and scanning electron micros-
copy (SEM). At first, the cells did not adhere to any of
the test plastics and were rounded instead of spreading
onto the plastic and growing normally. Cells cultured on
commercial polystyrene tissue culture plates (Falcon) did
grow normally and were used for comparison. After
10 days the cells on Grilamid TR90 / Cloisite 30B did
recover and increased in number. Appearance in the light
microscope was similar to the controls, though the SEM
images showed some differences in the appearance of the
extracellular matrix. Cells on the corresponding Grilamid
TR90 without nanoparticles did not recover and did not
grow. For a second study, Grilamid TR90 with a range of
concentrations of nanoparticles (0 – 1 vol% inorganic)
were seeded with VERO cells, after which cell growth
was compared with controls. The growth curves showed more
abundant cell growth on plastic containing nanoparticles.
Another experiment compared Tritan TX1000 plastic with
and without a different type of nanoparticles (Cloisite 20A)
at a loading level of 0.5 vol% inorganic material. Again, the
growth curves showed more abundant cell growth on the
nanocomposite. In summary, these experiments indicate that
the presence of two types of nanoparticles, in two different
medically relevant plastics, makes them less harmful to the
cells than in their absence.
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Is the Air/Liquid Interface (ALI) Technique a Promising In
Vitro Alternative for In Vivo Acute Inhalation Toxicity Test-
ing? S. TROELLER1, G. Linsel1, N. Huettig1, M. Bauer2, C.
Graebsch2, L. Smirnova3,5, R. Pirow3, M. Liebsch3, E.
Berger-Preiß4, H. Kock4, A. Oertel4, D. Ritter4, and J.
Knebel4. 1Federal Institute for Occupational Safety and Health
(BAuA), Berlin, GERMANY; 2Helmholtz Centre for
Environmental Research (UFZ), Leipzig, GERMANY;
3Federal Institute for Risk Assessment (BfR), Center for Al-
ternative Methods to Animal Experiments (ZEBET), Berlin,
GERMANY; 4Fraunhofer Institute of Toxicology and Exper-
imental Medicine (ITEM), Hanover, GERMANY; and 5Johns
Hopkins Bloomberg School of Public Health, Baltimore, MD.
Email: Troeller.Silke@baua.bund.de

Alternative toxicity testing techniques are needed not only
with the new European regulations (REACH) but also in
respect of animal welfare under the 3Rs. Since a huge number
of chemicals and new products have to be evaluated for safety
assessment the number of animal experiments used for safety
testing increased over the last years. The aim of this study was
to provide an in vitro model system for lung toxicity testing of
gaseous compounds, as there are no alternative methods for
acute inhalation toxicity testing developed so far. For this
purpose an extended prevalidation study was performed of
the consortium: BAuA, UFZ, BfR and Fraunhofer ITEM.
Human lung epithelial cells (A549) were cultured on micro-
porous membranes at the air/liquid interface (ALI). With this
specific cell culture technique the cell layer is directly exposed
to gaseous compounds. In the present study different well
characterised test gases (i.e. NO, SO2, acetaldehyde, NH3,
tetrafluoroethane and argon) were used to generate dose–
response relationships. Cytotoxicity was determined by mea-
suring the viability using the CASY ® technology. Gas-
mediated genotoxicity was elucidated by the COMET assay.
For the non toxic gases (tetrafluoroethane and argon) no cyto-
or genotoxicity could be detected. Dose-dependent effects on
cell viability were observed for the other toxic gases and with
high intra- and interlaboratory reproducibility. The experi-
mental calculated EC50 values were compared to literature
based LD50 values of mice and rat animal studies. Tail-
moment values retrieved by the COMET assay showed a
dose–response relationship for NO, SO2 and NH3 indicating
dose-dependent DNA damages. This extended prevalidation
study resulted in a promising in vitro alternative toxicity
method for inhalation toxicity testing.

ANIMAL POSTERS


	Animal Posters

