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A-1000

Voluntary Exercise Prevents High-fat Diet-induced Obesity:
Effect on Intestinal Barrier Integrity. E. HANSEN1, M.
Pytynia1, A. Chawla1, M. Ciancio1, and C. Evans2.
1Midwestern University, College of Health Sciences-
Biomedical Sciences Program and 2Physical Therapy
Program, 555 31st St, Downers Grove, IL 60515. Email:
ehansen95@midwestern.edu

Background: High-fat diet-induced obesity (HF-DIO) has
been linked to changes in intestinal barrier function and gut
microbial balance. Voluntary exercise (Ex) can prevent HF-
DIO by changing gut microbial balance (Evans, et al, 2014),
but its effect on intestinal barrier is unclear.Objective: Given
the interaction between the gut microbiota and the intestinal
barrier, we hypothesized that Ex prevents HF-DIO by main-
taining tight junctional integrity.Methods: Five week old
male, C57Bl/6 littermates were divided into four treatment
groups: low fat (LF)/ sedentary (Sed; n=6), LF/Ex (n=5), high
fat (HF)/Sed (n=5), and HF/Ex (n=6). After 14 weeks, mice
were gavaged with 4 kDa FITC-dextran (0.5mg/g body
weight). Mice were euthanized 1 h post-gavage, and serum
and colonic scrapings were collected. Intestinal permeability
was measured by the amount of FITC-dextran in the serum.
Western blots determined the relative expression of the colon-
ic tight junction protein occludin compared to constitutive
heat shock protein 70. Two-way ANOVA determined signif-
icance, p < 0.05, between groups.Results:HF diet resulted in
significant increases in body weight, which was prevented by
Ex. HF-DIO mice demonstrated no significant changes in gut
permeability compared to LF/Sed mice. Neither HF diet nor
Ex altered gut permeability or the relative levels of occludin in
the colons ofmice (p > 0.05).Conclusion:Our results indicate
that HF diet can induce obesity without changing intestinal
barrier function. Exercise prevented HF-DIO via mechanisms
other than stabilization of tight junctional integrity. Ongoing
studies are examining tight junctional protein localization and
markers of inflammation to confirm that there is no measur-
able change in gut barrier associated with HF-DIO.

A-1001

Extending Neuronal Regeneration with Nano-sized
Topography and Various Matrix Coatings. D.GIAMBALVO1,
H. Sharthiya2, C. Dipollina1, K. Kristjansdottir1, J.
Gasiorowski1, and M. Fornaro2. 1Department of Biomedical
Sciences, Midwestern University, 555 31st Street, Downers
Grove, IL 60515 and 2Department of Anatomy, Midwestern
University, 555 31st Street, Downers Grove, IL 60515. Email:
dgiambalvo93@midwestern.edu, mforna@midwestern.edu

Peripheral nerve damage is a common result of many injuries
and disease states. While the peripheral nervous system regen-
erates spontaneously, the extent to which it does is often in-
sufficient to fully restore function. Even though previous re-
search has shown that different biophysical and biochemical
cues may increase axonal growth, it is often uncontrolled and
random in direction. Therefore, the aim of this study is to
control the direction of axonal growth using nano- to micron
scale grooves as topographical cues, and optimize the cell-
surface contact by modifying the components of the extracel-
lular matrix for the most extensive regeneration. Our hypoth-
esis is that axons will use the biophysical signals as a guide
and propagate parallel to them, which when combined with
the appropriate matrix, will lead to a longer effective axonal
length. For the purposes of our study, we used ex vivo explants
of mouse dorsal root ganglia (DRGs). Cervical and thoracic
DRGs were harvested and cultured on anisotropic grooves.
Four groove widths were tested: 200nm, 400nm, 700nm, and
2,000nm. A chemically identical flat surface was used as a
control. Imaging and analysis demonstrated that axons align
and grow in a linear fashion along the 700 and 2,000nm
grooves significantly more than all other conditions. This di-
rect propagation also significantly extended the average radius
of growth of the axons on the 700 and 2,000nm plates. Due to
these results, the 700 and 2,000nm grooves were selected to
further study the synergistic effect of various extracellular ma-
trix components on axonal growth. We can already assess
differences in axonal growth behavior among the different
matrices such as Matrigel, collagen IV and Puramatrix. In
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conclusion, these results may translationally be applied toward
novel treatments to directionally and biochemically enhance
spontaneous nerve regeneration and help us elucidate general
mechanisms responsible for axonal growth.

A-1002

Development of a Stepwise Protocol for the Generation of
Human Induced Pluripotent Stem Cell-derived Choroidal
Endothelial Cells. A. E. SONGSTAD, Luke A. Wiley, Erin
R. Burnight, S. Scott Whitmore, Emily E. Kaalberg, Megan J.
Riker, Edwin M. Stone, Robert F. Mullins, and Budd A.
Tucker. Wynn Institute for Vision Research, University of
Iowa, 375 Newton Rd., 4156 MERF, Iowa City, IA 52242.
Email: allison-songstad@uiowa.edu

Age-related macular degeneration (AMD) involves dysfunc-
tion of choroidal endothelial cells (CEC), retinal pigment ep-
ithelial cells (RPE), and photoreceptor cells (PRs). Human
induced pluripotent stem cell (iPSC)-based strategies to re-
place PRs and RPE are a major scientific focus. However,
the replacement of damaged and lost CECs, which degenerate
early in the pathogenesis of AMD, is crucial for these ap-
proaches. The purpose of this study was to design a stepwise
differentiation protocol to generate human iPSC-CECs.
Fibroblasts from a patient with normal ocular history were
reprogrammed into iPSCs using the Yamanaka factors.
Pluripotency was assessed via TaqMan Scorecard Assay and
immunocytochemistry (ICC). RNA sequencing analysis of
cultured monkey RF6A CECs and 2-D gel/mass spec analysis
of RF6A-conditioned medium identified seven secreted pro-
teins known to be involved in vascular development. Using
the Taguchi statistical strategy, media were developed using
combinations of the seven proteins to drive CEC differentia-
tion. In a separate strategy, each protein was sequentially elim-
inated from the media to identify crucial proteins for CEC
differentiation. The iPSC-CECs from both methods were
characterized via rt-PCR and ICC for EC- and CEC-specific
markers. Using each approach, CTGF, TWEAKR, and
VEGF-B generated iPSC-CECs that expressed the EC-
specific markers CD31, CD34, eNOS, FOXA2, ICAM1,
TIE2, and VE-Cadherin, the CEC-restricted markers CA4
and TTR, and formed vascular tube networks morphological-
ly identical to those formed in primary human CEC cultures.
Thus, we developed a stepwise differentiation protocol for the
derivation of CECs from patient-specific iPSCs that will be
useful for cell replacement therapy and interrogating AMD
pathophysiology.

A-1003

Gamification in Biology Courses: What’s Up With IF-AT?
V. R. DAYEH. University of Waterloo, Department of

Biology, Waterloo, ON, CANADA N2L 3G1. Email:
vrdayeh@uwaterloo.ca

Effective educators are a key factor in the numerous variables
that contribute to student success (Haynie, 2006). Since indi-
vidual students fall into different learning domains it is imper-
ative that teaching methodology address this diversity. Game-
based methods of instruction, or gamification, can be applied
to a number of learning domains (Kapp, 2012). It is no doubt
that people like to play games and the purpose of gamification
is to improve student engagement and thus learning (Kim,
2015). This presentation will explore examples of gamification
used in undergraduate biology courses at the University of
Waterloo: the use of games in coursework review in a second
year human physiology course and the use of IF-AT to estab-
lish group dynamics in a fourth year biotechnology course.
Students report a greater comfort with the coursework material
after the review game activities. The immediate feedback ac-
tivity of IF-ATenhanced the level of group engagement within
an upper year biology course. Gamification has provided a
nonthreatening, low-tech solution to enhance the engagement
of undergraduate students in both recollection of coursework
and development of cohesive groups.

A-1004

Advantages of Cell Culture Microrheology for the Evaluation
of Microtubule Stabilizing Drugs. H. ENGELHARDT1, A.
Limmer1,2, H. Dakhil2, H. Hübner1, D. F. Gilbert3, and A.
Wierschem2. 1Friedrich-Alexander-Universität Erlangen-
Nürnberg (FAU), Institute of Bioprocess Engineering, Paul-
Gordan-Strasse 3, 91052 Erlangen, GERMANY; 2Friedrich-
Alexander-Universität Erlangen-Nürnberg (FAU), Institute
of Fluid Mechanics, Cauerstr. 4, 91058 Erlangen,
GERMANY; and 3Friedrich-Alexander-Universität Erlangen-
Nürnberg (FAU), Institute of Medical Biotechnology, Paul-
Gordan-Strasse 3, 91052 Erlangen, GERMANY. Email:
hannes.engelhardt@fau.de

Microtubule stabilizing agents are in the focus of present stud-
ies due to, both, its medical application as cytostatic drugs
against cancer and as a potential treatment for Alzheimer’s
disease (Ballatore et al.2012). To evaluate substances towards
their biologic activity, e.g. cytostatic effects and/or anti-
neuropathic efficacy, a new test method was developed to
determine the degree of Tubulin polymerization in living cells.
In this study, a rheometric method was adapted to investigate
the material properties of the human cervix carcinoma cell line
HeLa under the influence of paclitaxel. In previous studies the
Institute of Fluid Dynamics, Friedrich-Alexander-Universität
Erlangen-Nürnberg, Germany, modified a commercial rheom-
eter to work in parallel-disk configuration at gap widths down
to a few micrometers (Dakhil et al. 2015). This experimental
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setup allows measuring viscoelastic material properties like
storage (G’) and lossmoduli (G”). Quantifying the cell density
of the monolayer, it is now possible to determine the average
cell moduli and the impact of drugs on the viscoelastic behav-
ior of the cell cytoskeleton. Experiments with HeLa cells show
that both, G’ and G”, increase with the paclitaxel concentra-
tion. With this new analysis tool, significant changes of the
dynamic moduli are measurable in sublethal concentrations of
paclitaxel down to 290 pM.

A-1005

A Training Based Internship Model in Plant Transformation
for Undergraduates. A. KAUSCH1, J. Hague1, E Oladapo1,
K.Lillard1, M. Zingarelli2, M. Janga1, T. Jacolucci1, and K.
Nelson1. 1Department of Cell and Molecular Biology
and 2Biological Sciences, University of Rhode Island,
Kingston, RI 02892.Email; apkausch@uri.edu

The need for plant transformation has dramatically increased
in recent years. The ability to perform these skills is labor
intensive, time consuming and demands highly skilled labo-
ratory experience. To meet the demand for the increased need
and education about plant transformation and plant biotech-
nology, an undergraduate internship experience has been cre-
ated as a model program to provide students real-world train-
ing and laboratory skills in plant biotechnology. The goal of
this experience is to provide students with laboratory skills,
field genetics and greenhouse related experiences in the con-
text of on-going research programs. The research program
includes:Hybrid Technologies for Heterosis in Rice and
Related Cereals (NSF BREAD); andTransforming Cereal
Genomics: Tooling Up For Empowered Phenotyping
Platforms (NSF Plant Genome). Students work together
where the theme is to create an environment such that “The
nature of science education needs to mirror the process of
science itself”. In the context of this internship, which is not
chronologically arranged, students learn significant laboratory
skills and gain rigorous training. These laboratory skills in-
clude aspects such as laboratory safety, tissue and cell culture,
aseptic technique,media preparation, bacterial cell preparation,
DNA introduction methods, such as microprojectile bombard-
ment andAgrobacterium-mediated transformation, analysis of
transient and stable transformation comparisons, DNA isola-
tion, reporter gene analysis, PCR and Southern blot analysis,

photomicrography, data presentation and proper laboratory
notebook record keeping, field genetics and greenhouse expe-
rience. This approach provides a array of skills where students
are required to develop a resume and drives interest in under-
lying fundamentals through current and advanced technolo-
gies. The students learn science by actually doing it; as well
as other qualities of good scientists such as patience, persis-
tence, perseverance, attention to detail, responsibility, and re-
cord keeping.

A-1006

Neonicotinoid Effects on Fish Cell Lines: Cautionary Effects
on Non-target Cells and Species. H. SIDHU, G. S. Rai, K.
Moghrabi, V. Oberoi, and L. E. J. Lee. Department of
Biology, University of the Fraser Valley, Abbotsford, BC,
CANADA. Email: Harshraj.Sidhu@student.ufv.ca

Neonicotinoids (NN) are currently the most used insecticides
in agricultural practices worldwide. Several NNs have been
developed that are highly stable and persists in the environ-
ment. Imidacloprid, clothianidin, thiamethoxan, acetamiprid,
dinotefuran are NNs that have been widely available as active
ingredients 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. Using fish cell
lines as model systems for acute and chronic toxicity on fish,
we evaluated the cytotoxicity of the above 5 NNs. Effects on
cell viability, cell migration, phagocytosis, genotoxicity and
protein synthesis on fish cell lines derived from immune, neu-
ral, epithelial, connective and muscle tissues were compared
against reported responses with insect cell lines. The tested
NNs proved generally non-toxic to the various fish cell lines
in terms of cell viability, and doses above the mg/ml range
were necessary to obtain EC50 values (Effect ive
Concentrations needed to observe 50% mortality). However,
inhibition of cell migration 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/macrophages) and inhibitory in non-
professional phagocytes (fibroblasts and epithelial cells) at the
tested non-lethal doses. Implications of these findings and
ongoing research, and comparisons with reported findings
with insects and insect cell lines, will be discussed in
relation to whole fish and ecosystems.
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