


















blood lymphocytes of cancer patients before and after two
round of TBI. From this study we conclude that the fre-
quency of micronuclei can be used as the index of the radi-
ation exposure. This assay can be used to estimate the dose
of radiation given to the patients.

Key Term: Molecular Biology

CH-01
Investigating Inhibitor Binding To Glutamate Racemase
Using Molecular Dynamics Simulations

Christopher Westrick (Ohio Northern University), Advisor:
Tarek Mahfouz (Ohio Northern University).

Bacteria use the enzyme glutamate racemase to convert L-
glutamate to D-glutamate which is required for peptidogly-
can biosynthesis. Disruption of peptidoglycan biosynthesis is
lethal to bacteria because it allows bacterial cells to resist high
osmotic pressure. Glutamate racemase inhibitors, therefore,
have antibacterial activity. To develop strong glutamate race-
mase inhibitors, it is necessary to identify the strong long-

lived interactions between glutamate racemase and its
inhibitors. While docking of inhibitors into the enzyme’s
active site can reveal differences in binding modes between
strong and weak inhibitors, it does not provide any informa-
tion on the longevity of the enzyme-inhibitor interactions. We
performed two sets of molecular dynamics simulations on
glutamate racemase in complex with a strong and a weak
inhibitor to analyze differences in binding modes and to gain
information on the longevity of the strongest interactions.

A strong and a weak glutamate racemase inhibitors
were docked into a glutamate racemase structural model
developed in our lab and the two complexes were
immersed in a water box to simulate the environment inside
a real cell. The complexes then underwent a series of identi-
cal minimizations steps to relief atomic clashes; followed by
equilibration and production steps using the molecular
dynamics simulation program NAMD on the Ohio
Supercomputer Center. Data collected from the production
steps suggest that inhibitor binding induces some structur-
al changes in a loop at the entrance to the active site, along
with strong binding interactions with SER6 and ASP5. 

Key Terms: Inhibitor Binding
Glutamate Racemase
Antibacterial Activity
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CH-02
Use of Molecular Modeling Techniques to Design Sigma
2 Agonists for Cancer Chemotherapy

Derek J. Rhoades (Ohio Northern University), Advisors:
Tarek Mahfouz, Ph.D. (Ohio Northern University, Raabe
College of Pharmacy) and David Kinder, Ph.D.( Ohio
Northern University, Raabe College of Pharmacy)

Recent literature has provided many insights regarding the
still largely enigmatic sigma (σ) receptor system.
Interestingly, it has been shown that the σ2 receptor plays a
pivotal role in cell growth and proliferation, and agonists of
this receptor induce apoptosis in cancer cells via a novel
pathway. However, the structure of this intracellular recep-
tor is still largely mysterious. This project employs ligand-
based drug design method utilizing PHASE molecular
modeling software and a group of 41 ligands that have been
shown to bind σ2 preferentially with high affinity. The pri-
mary goal associated with this project is the development of
a quantitative structure-activity relationship (QSAR) model
that can be used as a template for the design of novel σ2 ago-
nists. Another goal is to elucidate some structural features of
the σ2 receptor binding pocket by comparing the different
binding modes of the agonists. 

Key Terms: Medicinal Chemistry
Pharmacology
Oncology

CH-03
Photophysical Properties of [Ru(bpy)(dmbpy)(phen)]2+

Valerie Schram (Pennsylvania State University), Advisor:
Dr. Bratoljub H. Milosavljevic (Pennsylvania State
University).

Temperature-resolved studies of the emission spectrum and
the luminescence decay of excited [Ru(bpy)(dmbpy)(phen)]2+
in glycerol and a 50% glycerol/water mixture from 77K to
290K showed that the photophysics of this tris-heteroleptic
polypyridine complex of Ru(II) is sensitive to the special con-
finement, thus indicating that it can be used as a luminescence
probe for phase transitions in glasses and polymers. The com-
parison with the DSC data showed that the photophysical
method is more sensitive.

Key Terms: Chemistry
Laser Photolysis
Luminescence probe

CH-04
An Excellent electrocatalyst for Fabrication of Sensors
Used in Alkaline Media

Desiree Wilson (University of Houston-Downtown),
Advisors: Mian Jiang (University of Houston-Downtown)
and Larry Spears (University of Houston-Downtown)

The sensor study has attracted much attention recently due to
its impact in the monitoring of global warming, environmen-
tal sustainability, and biomedical diagnostics. Most of this
study thus far concentrated on application in ambient condi-
tion where most sensing layers and targets are active, which
offers compatibility between the measurement operation and
storage of the sensors. Nevertheless, there are harsh condi-
tions existing in industry, daily life, and extreme environ-
ments. In this work we tackled this issue and present nickel
hydroxide as a simple, stable, and reusable sensing materials
for variety of potential targets that have not been reported
before. The theoretic foundation of our study was based on
the high insolubility of nickel hydroxide in aqueous media.
Our practical approach was through (1) the chemical “dip-
ping” preparation, or (2) the electrochemical in situ fabrica-
tion. Both protocols generated identical results, though the
latter offered better control of the film thickness. The resultant
nickel hydroxide film displays an excellent, well-defined,
reduction-oxidation behavior in strong alkaline media.
Because of it high redox reversibility, it can serve as a catalyst
for surface electrocatalysis. Our study indicated a variety of
chemical and biochemical molecules can be catalyzed on this
film, ranging from hydrazine, hydrogen peroxide, aldehydes,
sulfite, to vitamine B, acetaminophen. Moreover, the catalytic
current displays a concentration dependence that can be used
for analytical and sensing application. This work was support-
ed by UARP from SACP, USARO through UHD – SA, UHD –
ORC, and the Welch Foundation. 

Key Terms: Electrocatalyst
Electrodes
Thin film

CH-05
Carbon Nanotube Embedded Composites as New
Sensing Material for Conventional Biofluid Components

Betsy Escobar (University of Houston-Downtown), Edgar
Alan Gatica (University of Houston-Downtown), Advisors:
Mian Jiang Ph.D.(University of Houston-Downtown), Larry
G. Spears Ph.D.(University of Houston-Downtown)

Carbon nanotubes ( CNT ) have received increasingly atten-
tion due to their versatile applications. Nevertheless, their
application in sensors has resulted in few reports, partly
because of the sophistication of the CNTs surface derivati-
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zation and the difficulty when anchoring CNTs to the trans-
ducer surface. In this work we developed a new material
based on CNTs embedded sol-gel composite. Sol-gel tech-
nique is a method used to fabricate ceramics or glass ambi-
ent condition. Our resultant CNTs/SiO2 composite demon-
strated excellent voltammetric sensing features to various
species in biofluid such as neurotransmitters, aceta-
minophen, catechol, and ephedrine. We studied different
embedding nanopowders including graphite and CNTs,
and found the combination of CNTs with tetramethyl
orthosilicate is yielded the highest sensitivity. Other prelim-
inary studies have focused on the optimal composition of
the composite coating, the film thickness, operational pH
range, potential window, and longevity of the sensors. This
project represented a new attempt to combine a traditional
technology ( the sol-gel method ) and the cutting edge
development ( CNTs ) for constructing functional material.
Accordingly, our results have offered great promise by
using the new CNTs based material for biosensing. This
work was supported by UARP-SACP, USARO through UHD,
UHD-ORC, and Welch Foundation ( BJ-0027).

Key Terms: Sol-gel Technology
Carbon Nanotube Composites
Cyclic Voltammetry

CH-06
Biomechanical Microscopy of Tissues and Biomaterials

Konrad Sawicki (University of Michigan), Advisors:
Giuliano Scarcelli (Harvard Medical School), Andy Yun
(Harvard Medical School)

The mechanical properties of biological tissues and bioma-
terials are closely related to their functional abilities, and
thus play significant roles in many areas of medicine.
However, measuring such biomechanical properties
remains a significant challenge due to a lack of non-invasive
technologies. Our goal is to develop a novel diagnostic tech-
nique, Brillouin confocal microscopy, to probe the biome-
chanical properties of tissue in vivo without contact, quanti-
tatively, and with high spatial resolution.

Brillouin light scattering arises from the interaction
between light and sound waves inside a material. Such an
interaction induces a small frequency shift in the scattered
light that is directly related to the visco-elastic modulus of
samples. We have developed a high-resolution optical spec-
trometer that is able to measure such tiny frequency shifts
with unprecedented detection efficiency and we integrated
it with a home-built confocal microscopy.

Using Brillouin microscopy, we have obtained the first
3D images that use elasticity as the contrast mechanism; we
monitored fast dynamic changes in elastic modulus during
polymer crosslinking, and we performed optical measure-
ments of the cornea in the bovine eye as a function of age
and crosslinking with riboflavin and UV light.

The areas of biomedical applications that we are explor-
ing include tissue engineering using hydrogels and ophthal-
mology, where Brillouin microscopy may enable measuring

changes in corneal elasticity by aging, by the progression of
disease, and in response to treatment and drugs.

Key Terms: Inelastic Spectroscopy
Tissue Engineering
Ophthamology

CH-07
The Synthesis of Stilbene Analogs as Tyrosinase Inhibitors

Winifred Scott (Saint Mary’s College of California), Advisor:
Dr. Valerie Burke (Saint Mary’s College of California)

Tyrosinase is the enzyme responsible for producing melanin
and is found throughout the animal, plant, fungi, and bac-
terial kingdoms; the stilbene resveratrol (3,4’,5-trihydroxys-
tilbene) is a known tyrosinase inhibitor. Finding safe, effec-
tive tyrosinase inhibitors could potentially help alleviate
problems associated with dermatological diseases or with
the economic impacts of browning produce. The purpose of
this project was to synthesize other trans hydroxystilbene
analogs and to test whether any of them were inhibitors of
tyrosinase; a second goal was to create a lab project for stu-
dents in organic chemistry. Diethyl benzylphosphonates
were prepared by Arbuzov reaction of a benzyl halide with
triethyl phosphite. The diethyl benzylphosphonates were
reacted with NaOH and various benzaldehydes in a
Horner-Wadsworth-Emmons reaction to prepare the stil-
benes. Benzyl halides and benzaldehydes substituted with
different arrangements of methoxy groups were used in this
short sequence to prepare a variety of trans methoxystil-
benes. Finally, the methoxy groups were removed using
boron tribromide to create hydroxystilbenes. Overall, six-
teen methoxystilbenes were synthesized. From these com-
pounds, ten hydroxystilbenes were made. Activity assays of
the methoxy- and hydroxystilbenes with tyrosinase are still
required. In addition, further optimization of each reaction
is necessary for the development of the lab project for the
undergraduate organic chemistry lab.

Key Terms: Organic Chemistry
Enzyme inhibitors
Organic synthesis

CH-08
Synthesis of PEG Guanidinylation Reagents for
Protecting Alkylguanidines

Katie Strong (University of Mary Washington), Advisor: Dr.
Janet Asper (University of Mary Washington)

The guanidine functional group is easily protonated in
aqueous solutions, although protecting groups can be
attached that decease this protonation and make organic
reactions more feasible. We are developing a guanidine pro-
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tecting group based on a polyethylene glycol polymer
(PEG), PEG 3350 (n = 75). The solubility profile of PEG
makes purification through recrystillaztion and precipita-
tion easier, thus it is more environmentally friendly. Also
due to the large molecular weight of PEG it is viable for liq-
uid phase organic synthesis, where the PEG acts as an
intramolecular solvent. Before the PEG can be used in pro-
tecting the guanidine it must be activated and two activa-
tion syntheses have been performed. Towards this end, we
are preparing a PEG carbamate of 1-H-pyrazole-1-carbox-
amidine. PEG 3350 is activated with N,N’-Disuccinimdyl
carbonate and this product is reacted with 1-H-pyrazole-1-
carboxamidine. Another synthesis of activation is by bis (4-
nitrophenyl) carbonate and these reaction conditions were
optimized to give 89% yield. 

Key Term: Organic Chemistry

CH-09
Synthesis of a Guanyltriflate Reagent with Polyethylene
Glycol as a New Protecting Group for Alkylguanidines

Nicholas Kelley (University of Mary Washington), Advisor:
Dr. Janet Asper (University of Mary Washington).

Alkylguanidines are strongly basic molecules that are
important to pharmaceutical, biological and medical fields.
The basic nature of alkylguanidines allows for these com-
pounds to become protonated in aqueous solutions, leading
to difficulties in organic synthesis. A new synthetic
approach toward developing innovative protecting groups
will resolve this problem and serve to promote organic
chemistry dealing with alkylguanidines. 

The goal of this project is to prepare a guanyltriflate
reagent that contains a guanidinylation species, carbamate
protecting groups and methoxy polyethylene glycol
(mPEG-2000). The mPEG group allows for liquid phase
organic synthesis (LPOS), serves as a polymeric support
and can be used as an intramolecular solvent in microwave
synthesis reactions. 

Research has focused on preliminary reactions to pre-
pare an activated 4-nitrophenyl carbonate ester of PEG-3350
and preparation of the guanyltriflate reagent. Analysis of
this reaction showed that a synthetic approach with more
regiocontrol was necessary. This will be accomplished by
preparing the activated carbonate ester of PEG using mPEG-
2000. Future work includes: improving methods in isolating
the guanyltriflate reagent, testing the reagent as a guani-
dinylation reagent and cleaving the guanidinylation reagent
to recover the alkylguanidinium salt and PEG supports. 

Key Terms: Alkylguanidine
Protecting Group
Organic Synthesis

CH-10
Reactivity of Solvated and Presolvated

Charlene Lawson (Howard University), Jockquin Jones
(Howard University), Shawn Abernathy (Howard
University), James F. Wishart (Brookhaven National
Laboratory)

Ionic liquids (ILs) are defined as salts with melting points
below 100ºC. Because of their diverse properties, ILs have
attracted widespread attention as promising alternatives to
conventional (i.e., molecular) organic solvents. ILs are com-
prised entirely of cations and anions—typically, a hetero-
cyclic nitrogen-containing cation and an inorganic anion.
They are non-volatile, non-flammable, and highly conduc-
tive, which makes them attractive solvents for implementa-
tion in the Green Chemistry movement and improved
chemical transformations. In order to fully evaluate their
potential in new applications, it is imperative to study and
understand their reaction kinetics using ionizing radiation.
For this investigation, we used electron pulse radiolysis to
study the reactivity in the ionic liquid N-methyl N-
butylpyrrolidinium bis[(trifluoromethyl)sulfonyl]imide
(P14NTf2) with selenate, cadmium, nitrate, and benzophe-
none scavengers. Using the Brookhaven National
Laboratory (BNL) Laser-Electron Accelerator Facility
(LEAF), we were able to directly observe the behavior of
transient species on a pico- and nanosecond timescale. 

Key Terms: Organic Chemistry
Radiation Chemistry
Green Chemistry

CH-11
Aerosol Synthesis of Nanomaterials

Jason R. Bedford (Santa Barbara City College), Advisors: Dr.
Won Hyuk Suh and Prof. Galen D. Stucky (University of
California, Santa Barbara)

The field of nanotechnology has seen an explosion of
research activities in the area of materials synthesis, specifi-
cally in methods that allows for fine-tuning of parameters
such as size, shape, content and surface properties at the
nanometer level. Synthesis methods for nanomaterials vary
from hydrothermal and conventional solution based meth-
ods, electrochemical and photochemical methods to utiliz-
ing ultrasound and microwaves. Nanomaterials produced
by such methods have applications in medicine, electronics,
and catalysis which include cancer phototherapy, self-clean-
ing windows, and solar photovoltaics. This presentation
will show the use of a simple, scalable, and high-yield syn-
thesis method called ultrasonic spray pyrolysis (USP) to cre-
ate nanoporous microspheres with nanometer size features
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(sub-100 nm). The microspheres are a composition of
nanoparticles which are made up of silicon dioxide (SiO2)
and titanium dioxide (TiO2). The ratio between SiO2/TiO2

was kept constant while the crystallinity of TiO2 was tuned
via temperature variations. Materials produced were char-
acterized using techniques that include electron microscopy
(i.e. scanning electron microscopy, transmission electron
microscopy), and x-ray powder diffraction (XRD).

Key Terms: Nanotechnology
Nanoporous Microspheres

CH-12
Catalytic Conversion of Biomass Derived Oxygenates

Liliana De La Paz (University of California, Berkeley), Juan
Bravo,PhD (University of California, Berkeley), Advisor:
Enrique Iglesia,PhD (University of California, Berkeley)

With the decrease in petroleum availability, there is a new
incentive to develop biofuels based on biomass. A novel
economical and environmental approach has been to exploit
glycerol, a prevalent byproduct of biodiesel production, to
obtain higher value products. Prior to exploring the catalyt-
ic conversion of glycerol, the behavior of 1,3 propanediol
was studied under conversion with the zeolite H-ZSM-5
and polyoxymetalates H3PW12O40 (40 wt%)/SiO2 (HPW)
and H4SiW12O40 (5 wt%)/SiO2 (HSiW). Conversion was test-
ed under various temperatures, specifically a 75-275° C
range for the polyoxymetallates and a 100-400° C range for
H-ZSM-5. After establishing the best temperature for con-
version and selectivity, stability tests were run at varying
space velocities with each catalyst. At 220°C, H-ZSM-5
achieved a 13% conversion with selectivity to acrolein of
24%, whereas HPW converted 36% with acrolein selectivity
of 4.7% at 120°C, and HSiW at 120°C converted 24% with
selectivity to acrolein of 4.5%. With the results of conversion
and selectivity of 1,3-propanediol under different catalysts,
additional insight is provided in regards to the expected
products of glycerol conversion and its promise for creating
valuable chemical intermediates. Future work involves test-
ing catalytic conversion with 1,2-propanediol, 1-propanol,
and 2-propanol and ultimately glycerol to achieve a better
understanding of what to expect from the gas phase dehy-
dration of glycerol and its potential in creating acrolein and
other added value products.

Key Terms: Catalysis
Biofuels
Biomass

CH-13
Nanostructured Photovoltaic Cells Fabricated With Porour
Aluminum Oxide Templates

Lin Li (Santa Barbara City College), Advisor: Martin
Schierhorn (University of California, Santa Barbara), Galen
D. Stucky and Martin Moskovits(University of California,
Santa Barbara)

Semiconducting polymer photovoltaic cells are good candi-
dates as new materials for solar cells because they are more
flexible, cost-effective, and more compatible with tradition-
al mass production techniques than those made from sili-
con. Polymer photovoltaic devices rely on exciton diffusion
of photogenerated excitons to an interface where charge
separation occurs due to offset energy bands. Nanoscale
interpenetrating junction networks can prevent the recom-
bination of excitons before they reach the interface. The goal
of this project is to combine inorganic nanorods (CdSe) with
a semiconductor polymer (P3HT) to make photovoltaic
devices by using porous aluminum oxide (PAO) templates
as the structural directing agent. Highly ordered porous alu-
minum oxide was prepared by using a two-step anodiza-
tion procedure of electropolished aluminum plates. Next, a
TiO2 layer and an additional metal layer (such as gold or
titanium) were evaporated onto the PAO after removing
extra aluminum from the periphery and back side of the
templates. We then deposited CdSe nanorod electrode
arrays onto the PAO templates. The structure of CdSe half
solar cell was examined under a scanning electron micro-
scope (SEM) to verify the precise dimensions of the CdSe
nanorods. Photovoltaic characteristics were determined
electrochemically in an aqueous solution using polysulfide
(Sn

2-) as the redox mediator. The effect of the TiO2 layer and
the different metal layers were studied.

Key Terms: Polar Studies
Nanoscience

CH-14
Characterization of Silver Nanoparticle Plasmon Effects
on Systems of Free and Bound Chromophores

William Boyd (Georgia Institute of Technology), Wojciech
Haske (Georgia Institute of Technology), Michal Malicki
(Georgia Institute of Technology), Matteo Cozzuol (Georgia
Institute of Technology), Matthew Sartin (Georgia Institute
of Technology), Advisor: Joseph Perry (Georgia Institute of
Technology)

The plasmon resonance of silver nanoparticles (AgNPs) has
thrust them to the forefront of research for applications such
as optical power limiting and biosensor technology. Synthesis
of ligand-coated AgNPs was performed and the AgNP size
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distribution and average diameter were determined by
Transmission Electron Microscopy. Thiolated chromophores
4,4’ bis (N-phenyl, N-3-methylphenyl amino)biphenyl (TPD),
and 1,4-bis(4-nitrostyryl)2-methoxy-benzene (BN) were
attached to the ligand-coated AgNPs by a ligand-exchange
reaction. The stability of the chromophore-coated AgNPs was
studied using time-based fluorimetry and UV-vis spec-
troscopy. Modeling of the effects of AgNP plasmon resonance
on the excited state decay rates of the bound chromophores
was performed in accordance with the theory derived by
Gersten and Nitzan for excited state molecules near spher-
oids. The results predict enhancements for the radiative
decay rates of the chromophores oriented perpendicular to
the AgNP surface, and a suppression of the radiative decay
rates for the parallel orientation. For both orientations, the
non-radiative decay rate is calculated to be greater than that
of free chromophores. The theoretical results were explored
by experimental probing of the fluorescence lifetimes of both
free and bound TPD and BN. Fluorescence lifetimes were
measured using Time-Correlated Single Photon Counting.
Little if any effect on the bi-exponential fluorescence decay of
BN could be resolved. Alternatively, the tri-exponential fluo-
rescent decay of TPD-coated AgNPs contrasted with the
mono-exponential decay of the free TPD. The shortest life-
time component for the TPD-coated AgNPs was found to be
remarkably close to the lifetime predicted for TPD oriented
perpendicular to the AgNP surface.

Key Terms: Physical Chemistry
Nonlinear Optics

CH-15

Electronic Properties of Porphyrins

Raihan Saleh (Harlem Children Society), Advisor: Professor
Charles Drain (Hunter College)

Porphyrins are widely studied for their electronic properties.
Combining porphyrins and polyoxometalates will give us
important structural characteristics of porphyrins bonded to
oxide surfaces as well as giving us more information on the
electronic properties of the two molecules. We hypothesized
that using a metal based porphyrin bonded to oxide surfaces
such as TiO2, would bring about a new material for photo-
voltaic solar cells. A hafnium based tetra(4-pyridyl)-por-
phyrin (TPyP) was combined with the polyoxometalate
(POM) PW11O39, to observe and study the structural charac-
teristics of the porphyrin and the polyoxometalate. After
binding the same Hf based TPyP to the oxide surface TiO2, it
was found that the Hf-TPyP was bonding mostly to the
defect sites rather than the normal natural sites. In this study
we combined zirconium metals instead of hafnium to the
tetraphenyl-porphyrin as well as the tetra(4-pyridyl)-por-
phyrin (TPyP), in hoping to find better results than the Hf
based porphyrins. Zr based TPP and TPyP were combined
with the PW11O39 to learn about the structural variations. The
NMR and UV-visual spectra results showed that the Zr

based porphyrins were very much similar to the Hf based
porphyrins. They also bonded the same way to the POM as
Hf based porphyrins did. The Mass Spectrum and the COZY
spectrum of the ternary complex also confirmed that the Zr-
porphyrins were similar to that of the Hf-porphyrins.

Key Term: Chemistry

CH-16
The Synthesis of a Highly Functionalized Oxazole

Abby El Shafei (Harlem Children Society), Advisor: Victor
Cesare (St. Johns University)

The synthesis of a new highly functionalized oxazole is
reported. The oxazole and all of its precursors have been
fully characterized by IR, 1H- NMR, 13C-NMR, and GCMS.
The overall aim of this research was to determine the effect
an electron withdrawing nitro group in the 4-position of the
phenyl ring at position 2 of the oxazole ring would have on
the oxazole yield. Previously in our laboratory, it was
shown that the electron donating methoxy substituent
resulted in an oxazole yield of 52%. This compares to the
reported5 yield of 51% when there was no substitution in the
4-position. 

Key Term: Oxazole Synthesis

CH-17
Preparation of Reagents for Fluoro Enyne Synthesis

Deborah Osafo (Harlem Children Society), Advisor:
Barbara Zajc (City College)

Modified Julia olefination is an attractive method for syn-
thesis of alkenes and involves the reaction of heteroaryl sul-
fones with carbonyl compounds. Use of fluorinated sul-
fones can lead to the diversity oriented synthesis of fluoro
olefins. The synthesis of a fluoro sulfone with an alkynyl
group is reported. Also Horner-Wadsworth-Emmons
reagent with same akynyl group has been synthesized. The
reactivity of the sulfone and fluorinated HWE reagent in the
olefination reactions will be tested along with stereoselec-
tivity of the olefination reactions.

Key Terms: Alkene Synthesis
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EB-01
Estuarine Food Webs: A Key to Understanding Fish
Growth

Renee Reilly (Center for Quantitative Fisheries Ecology),
Robert F. Dias (Old Dominion University), William E.
Thompson (Old Dominion University), Advisor: Cynthia
M. Jones (Center for Quantitative Fisheries Ecology)

Though seagrass beds are recognized fish nursery habitats,
their importance has not been directly quantified. The impor-
tance of seagrass beds can be measured in terms of their con-
tribution to fish growth and subsequent survival. Therefore,
defining the link between juvenile fish growth and their natal
seagrass beds is an integral step in quantifying habitat value.
To examine this relationship, we are investigating the influence
of different carbon (C) and nitrogen (N) sources on juvenile
spotted seatrout (Cynoscion nebulosus) growth in lower
Chesapeake Bay. Juvenile C. nebulosus are tightly coupled to
seagrass beds and, as such, are an appropriate model to mea-
sure seagrass value to fish communities. We are comparing sta-
ble isotope signatures in water, muscle tissue, and prey items
and defining trophic pathways in the estuarine food web to
investigate the importance of seagrass beds to C. nebulosus. Our
preliminary results show significant differences in stable iso-
tope signatures and diet composition of juveniles across the
Bay and indicate that varying C and N sources in seagrass
habitats are reflected through trophic levels. The extent to
which different sources of C and N influence fish growth is
being investigated to discover the cause for differential growth
among fish from different areas. We are subsequently tracking
the survival of these fish as part of our NSF-funded spotted
seatrout mortality research. With further evidence, we hope to
demonstrate the value of seagrass nurseries and provide a
method for quantifying those areas with the most productive
conditions for fish growth and subsequent survival.

Key Terms: Estuarine Food Webs
Stable Isotope Analysis
Fisheries Ecology

EB-02
American Chestnut (Castanea dentata) Persistence in
Southwestern Virginia Eighty Years after Chestnut Blight
(Cryphonectria parasitica) Introduction

Katie L. Burke (University of Virginia), Advisor: Henry
Wilbur (University of Virginia)

Forest disease noticeably alters spatial patterns of a species’
distribution, and this alteration is complex when host mor-
tality is affected by site qualities. In the 1930s, chestnut blight
(Cryphonectria parasitica) spread through southwestern
Virginia, after its introduction in New York in 1904. This pan-
demic completely altered Appalachian forests, where a

native host, the American chestnut (Castanea dentata) was
dominant. Today, some chestnuts continue to persist in the
forest understory as re-sprouting root stocks. Understanding
the current distribution of chestnut is necessary for the man-
agement of the American chestnut, for the re-introduction of
blight resistant chestnuts, and for control of invasive forest
diseases in general. This project determined whether pre-
blight chestnut density predicts current, post-blight chestnut
density, and, if not, the site factors that contribute to chestnut
persistence. This project was conducted at Mountain Lake
Biological Station in Southwestern Virginia. Sites (n=20) that
were sampled before the blight pandemic were re-sampled
using regularly spaced circular plots (1/25 ha). At each plot,
aspect, slope, elevation, soil pH, and stand age were deter-
mined. I expect that pre-blight chestnut density will not sole-
ly predict post-blight chestnut density, but rather site quality
and history will affect chestnut’s success at each site. If so,
this would indicate that site factor affect the virulence of
chestnut blight, which, in turn, affects the distribution of
chestnut. Alternatively, if site quality is unrelated to chestnut
success, I will either conclude that chestnut blight is equally
virulent across all sites, or that some chestnuts are genetical-
ly predisposed to resist blight.

Key Terms: Disturbance
Disease, invasive species
American chestnut

EB-03
Effect of Mangrove Propagule Predation On The
Establishment, Survival, And Distribution Of
Rhizophora mangle, Avicennia germinans, And
Laguncularia racemosa In Central Florida

Melinda Donnelly (University of Central Florida), Advisor:
Linda Walters (University of Central Florida)

The dominance-predation model states abundances of man-
grove species is negatively correlated with propagule preda-
tion. Predation on propagules by insects, crabs, and mollusks
occur both pre-dispersal, while still attached to trees, and
post-dispersal, after being stranded in the marsh. We tested
the effect of mangrove propagule predation on the establish-
ment, survival, and distribution of Rhizophora mangle,
Avicennia germinans, and Laguncularia racemosa, in Mosquito
Lagoon, FL by: 1) estimating the number of damaged propag-
ules pre-dispersal, 2) evaluating effects of pre-dispersal dam-
age on survival, and 3) experimentally testing the amount of
post-dispersal propagule damage in the intertidal, mid-
marsh, and ecotone zones. In addition, we surveyed transects
at seven sites to determine natural densities of the three man-
groves. The three mangrove species were significantly differ-
ent in the amount of pre-dispersal predation damage, with R.
mangle propagules having the highest percentage of dam-
aged propagules. However, pre-dispersal damage only sig-
nificantly decreased survival of L. racemosa. Post-dispersal
predation was highest for R. mangle and significantly varied
between zones, with the lowest amount of predation in the
intertidal zone. Avicennia germinans and L. racemosa had

106

S T U D E N T  P O S T E R  A B S T R AC T S



minimal post-dispersal propagule damage in all zones.
Rhizophora mangle propagule predation was highest in the
mid-marsh and ecotone, corresponding to areas with lowest
densities of red mangrove trees, supporting the predictions of
the dominance-predation model. In contrast, predation was
relatively low on A. germinans and L. racemosa propagules in
all three zones, therefore, other factors may be more impor-
tant in determining the distribution of these two species.

Key Terms: Propagule predation
Mangroves
Seed predators

EB-04
Seedling Recruitment in Red Maple (Acer rubrum L.) in a
Selectively Logged Temperate Forest: the Spatial
Distribution of Parent Trees

Meng-Hsueh Yu (City University of New York, The
Graduate Center), Advisors: Charles M. Peters (New York
Botanical Garden) , Charles D. Canham(Cary Institute of
Ecosystem Studies), Maria Uriarte (Columbia University),
Dan Flynn (Columbia University).

In the United States and Canada, recent changes in forest
management practices have shifted to partial cutting as well
as increasing the focus on the use of natural seedling regen-
eration. As a result, the challenges of managing and main-
taining structurally complex stands requires more mecha-
nistic spatially explicit models and robust parameter esti-
mates to gain insights into the processes of regeneration
abundance following logging.

Tree seedling recruitment is a critical stage that
involves multistage processes in forest regeneration.
Logging practices can alter the processes that may deter-
mine seedling abundance and hence shape future forests. 

We used inverse modeling to test the influence of (1)
the spatial distribution and abundance of parent trees (as
seed sources) and (2) the effects of wind, tree size, site and
bath recruitment for red maple (Acer rubrum L.) following
selective logging in the Camp Deerpark forest, (41°50’N,
74°58’W), located in Westbrookville, southeastern New
York. We set up three 40 x 120 m transect plots where selec-
tive logging was implemented in 2001 and 2002. We
mapped the distribution of potential parent trees and 140
seedling quadrats in each plot. We sampled the density of
seedling recruits that were less than 15 cm in height.

Our results indicate that seedling recruitment reflects
the interactions between a suite of processes. Distance from
potential parent trees, wind direction, sizes of potential par-
ent trees, and site condition were all influential in seedling
recruitment in the five years following selective logging.

Key Terms: Forest Dynamics
Forest Management
Plant Ecology

EB-05
Antipredator behaviors and temperature relations in
Centruroides vittatus (Scorpiones: Buthidae)

B. Evan Carlson (Bethel University), Advisor: Matthew P.
Rowe (Sam Houston State University)

Temperature profoundly affects many physiological process-
es in ectotherms, including muscle performance. Muscle per-
formance can be translated into many activities, among
which antipredator behavior may rank as one of the most
significant. Increases in temperature tend to enhance muscle
performance but also lead to increased water loss rates.
Striped bark scorpions (Centruroides vittatus) exhibit activity
patterns and habitat choices that suggest a preference for
high body temperatures, which may be related to predator
defense. The effects of temperature and water loss on C. vit-
tatus’ primary antipredator behaviors, sprinting and sting-
ing, were investigated by testing the performance of these
activities at various temperatures and before and after dehy-
dration. Scorpions had significantly higher sprint speeds at
warmer temperatures, with males significantly faster than
females. Additionally, strike latency was longer and strike
rate lower when scorpions were cooler, though treatments at
medium and high temperatures did not differ. Intriguingly,
females were capable of stinging at a higher rate than the
males. Desiccation allowed the scorpions to sprint signifi-
cantly faster than control (hydrated) scorpions, probably due
to weight loss. The influence of temperature on sprinting
and stinging might thus explain bark scorpions’ preference
for maintaining high body temperatures during periods
when they are exposed to predation. When inactive, howev-
er, scorpions may benefit from maintaining lower body tem-
peratures, in order to decrease resting metabolic rate and
desiccation. This work also suggests the temperature depen-
dence of anaerobiosis in scorpions and points to a potential
sexual dimorphism in defensive strategies.

Key Terms: Ecophysiology
Behavioral Ecology
Arachnology

EB-06
Ecological Restoration of an Old Tobacco Farm in South
Walsingham, Ontario

Alexandra Hood (University of Waterloo), Heather Arnold
(Nature Conservancy of Canada; Mhairi McFarlane (Nature
Conservancy of Canada), Advisor: Stephen Murphy
(University of Waterloo)

Forest cover in southern Ontario has significantly
decreased since the advent of intensive agriculture within
the region. For this reason there exists a need for restoration

107

S T U D E N T  P O S T E R  A B S T R AC T S



of abandoned agricultural fields; however, a lack of data as
to optimal restoration methods does not exist due to cost
and time constraints. This study investigated restoration of
an abandoned tobacco farm over a three year period to
determine whether the restoration was a success. Seeds
were collected from a 50 kilometer radius of the site and
propagated to restore three communities whose abundance
has decreased due to deforestation (oak mesic forest, sand
barren and wet meadow). One meter square quadrats were
placed every 50 meters on transects across the site in each of
the restoration units as well as control sites. Statistics were
analyzed using the Shannon Weiner Index and Kruskal
Wallace non-parametric test to assess community findings
and determine species richness, evenness and percent cover
of native plant species as opposed to nonnative species in
each of the restoration sites. Through these tests, it was
determined that floristic quality increased in restoration
units, notably in the northern field portions which were
planted later in the season and benefited from decreased
predation and winter seed striation. Succession was
markedly advanced in comparison to the control sites,
which continued to be dominated by non native and early
successional species. This study provides guidance for
future restoration of abandoned agricultural fields, and cre-
ates target seed lists for efficient restoration.

Key Terms: Ecological Restoration
Botany

EB-07
Development of Blattabacterial Endosymbiont During
Blattella germanica Life Cycle

Sara Ritchie (University of California, Irvine), Advisor:
Alexander Neef (University of Valencia, Spain)

Cockroaches are known to harbor bacterial endosymbionts
of the genus Blattabacterium, organisms that live inside spe-
cialized cells known as bacteriocytes within the abdominal
fat body of the host. The role of these bacteria is unknown,
but it has been proposed to be involved in nitrogen waste
recycling for the host. In adapting to an intracellular envi-
ronment, these bacteria have undergone unique changes in
their genome. In this study we determined the relative dis-
tribution and genome copy number of the endosymbionts
during five different life stages of the host Blattella germani-
ca. Cell counts along with DNA quantification through
quantitative PCR allowed for the computation of genome
copy numbers. Results indicate that as the host ages, the rel-
ative amount of bacterial cells decrease, while the genome
copy number of the bacteria increase. This may be a result
of the bacteria altering its functional ability to benefit the
host by overproducing certain products that can be used by
the host. Supported by NIH-MHIRT Grant MD-01485.

Key Term: Evolutionary genetics

EB-08
Population Structure and Genetics of the Bridle Shiner
(Notropis bifrenatus) in Drainages of the American
Northeast

Susan Tsang (Skidmore College), Advisors: Richard
Horwitz (Academy of Natural Sciences), Anthony Geneva
(Academy of Natural Sciences)

Variation of mitochondrial and microsatellite loci of a
Pennsylvania-state endangered minnow, the bridle shiner
(Notropis bifrenatus), from populations in the Delaware
drainage system was measured to study the biogeography of
the species. Samples were collected from known populations
and additional locations were assessed for the presence of the
bridle shiner. Data on species ecology and habitat require-
ments were collected for locating future study sites.
Mitochondrial ND5 and ND6 were assayed along with sev-
eral microsatellite loci previously examined in another
Notropis species. Low levels of genetic diversity across indi-
viduals within populations suggest inbreeding and a popu-
lation bottleneck in the Delaware drainage system. Low lev-
els of mitochondrial variation between populations indicate a
relatively recent divergence. Inclusion of individuals from
other drainages (St. Lawrence, Hudson, and Raritan) resulted
in similar levels of genetic diversity. Gene flow may be
restricted due to the lack of suitable habitat along the
drainages. This study has provided a glimpse of the remain-
ing genetic stock of the bridle shiner and these data may be
used in efforts to re-colonize areas from which the species has
been extirpated. The presence of bridle shiner is revealing of
stream health, particularly as an indicator of water quality
and flow patterns. Understanding the population structure of
the bridle shiner will allow for the assessment of the health of
various drainages through the use of an indicator species. 

Key Terms: Population structure
Genetic diversity
Stream health

EB-09
The Effects of Ethanol on the Behavior and Social
Communication of Honey Bees (Apis mellifera carnica)

Andrew Mixson (Oklahoma State University), Janko Bozic
(University of Ljubljana), Advisor: Charles Abramson
(Oklahoma State University)

Honey bees have become an invaluable invertebrate model
in the study of ethanol’s effects on the central nervous sys-
tem; however, most studies have only investigated its
effects on honey bee learning and foraging decisions. In this
study, the behavior of forager honey bees (Apis mellifera car-
nica) bees was observed to elucidate the effects of ethanol on
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social behavior and communication within the hive. During
a 1 hour feeding period, marked bees following a waggle
dance were fed either a 1.5 M sucrose solution (control) or a
2.5% ethanol solution (experimental). Immediately follow-
ing the feeding period, behaviors were filmed during a 1
hour observation period. The frequency and duration of
behaviors including waggle dancing, dance following,
dance attending, tremble dancing, trophallaxis, and self-
cleaning were observed. Relative to control animals, the pre-
liminary results of this study suggest that ethanol con-
sumption produced three primary effects: (1) A decrease in
the frequency of social behaviors (e.g., waggle dancing,
dance following, dance attending, and trophallaxis) (2) An
increase in the duration of time spent performing a behav-
ior (3) An increase in the amount of time required for the
transfer of dance information. Verification of these data will
additionally validate the honey bee as a model organism for
the study of alcohol abuse in humans.

Key Terms: Animal Behavior
Social Communication
Alcoholism

EB-10
Wing Load relationships among four dragonfly species of
central Texas (Order Odonata: Anisoptera)

Edgar Alvarez (Baylor University), Advisor: Darrell S.
Vodopich (Baylor University).

The wings of dragonflies (Order Odonata: Anisoptera) enable
most activities necessary for their survival, including feeding,
reproduction, avoidance of predators, and distribution within
their habitat. Understanding dragonfly flight requires study
of morphological features such as wing load (WL) – the ratio
of body weight to total wing surface area. This study investi-
gated whether: 1) females have a higher WL, 2) the heaviest
species has the highest WL and, 3) the most active species has
the highest WL. In this study, WL calculations include drag-
onfly weights and wing lengths taken from 1288 specimens of
four dragonfly species common to central Texas and collected
at Battle Lake (McLennan Co., TX). WL was determined by
regression analysis of wing length and weights measured to
the nearest 0.1 mg. The regression analysis took the hind wing
length as an independent variable and the wing area as the
dependent variable to create a regression line; this was done
separately for each species and each gender with at least 15
specimens in each group. For the four species in this study,
females showed a higher mean WL than males (p<.001).
Interspecific comparisons showed that the heaviest and most
active species, Libellula luctuosa, has the highest WL despite the
apparent energy drain. This would imply that for this species
the energy demand is excessively high and/or that mecha-
nisms exist to lower its energy demand. Intra- and interspe-
cific patterns of WL are also described, and implications of the
data with respect to fitness and flight behavior are discussed. 

Key Terms: Entomology
Ecology
Morphometry

EB-11
A Morphological Approach to Micro-Stock Identification
in Striped Red Mullets (Mullus surmuletus)

Jessica Alvarez (University of California, Irvine), Advisor:
Francisco Javier Aznar Avendano (University of Valencia)

Stock identification and discrimination are essential for
proper management of marine fish. Most populations of
striped red mullet, Mullus surmuletus, a demersal fish of high
economic value in the Mediterranean Sea, are currently fully
exploited or overexploited by artisanal fisheries. A common
untested assumption is that mullets captured by fleets oper-
ating in each landing port come from single unit stocks. This
assumption may be justified as each fleet operates within a
radius of ca. 50 nm and mullets are relatively sedentary.
There is however the possibility that micro-stocks exist with-
in localities. We examined this possibility through compari-
son of morphometric differences from fish collected in 5 dif-
ferent landing ports along the Spanish Mediterranean, and 2
in Tunisia. Ports were 250-300 km apart within each region.
In each port, seasonal samples of 25 fish of similar standard
length were collected throughout two consecutive years,
totaling 1,400 fish. Morphometrical variability was summa-
rized through PCA and subjected to intra-locality and inter-
locality comparisons with MANOVAs. Our results indicate
significant intra-locality variability that cannot be complete-
ly accounted for by pure temporal (i.e., seasonal) effects. In
addition, morphological differences between fish of different
localities could not be identified consistently through the
inter-locality comparison. Pairwise comparisons also
revealed morphological similarities between fish of non-
adjacent localities. Overall, our results strongly suggest that
the alleged unit stocks of mullets are actually composed of
several micro-stocks. Only considering this finding could the
species be properly managed. 

Key Terms: Striped Red Mullet
Micro-stocks
Morphology

EB-12
Digital Analysis of Aposematic Signals in Utetheisa
ornatrix

Emily Paris (Wake Forest University), Advisor: Michelle
DaCosta (Wake Forest University)

The bright coloration of Utetheisa ornatrix is considered
aposematic, used to warn predators of its unprofitability due
to distasteful pyrrolizidine alkaloids acquired from its host
plant, Crotalaria. The vision of some predacious birds is
known to extend beyond the visual region of the spectrum
and into the ultraviolet (UV) and is employed in foraging
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behavior. The objectives of this study were to quantify light
reflectance from U. ornatrix wings in the visual and UV spec-
trums to determine if the aposematic signaling found in the
visual region might extend into the UV. Light reflectance was
calculated from photographs of seven U. ornatrix color
morphs in the visual and UV regions of the spectrum. All
wing colors did reflect light in the UV and reflected at least
3.5 times more light than the leaves of the host plant.

Key Term: Visual Ecology

EB-13
Analyzing Genetic Evidence to Depict Phylogenetic
Relationships in the Moth Species Utetheisa ornatrix
bella: Continuity or Divergence in Evolution?

Rucha Kharwa (Wake Forest University, Advisor: Michelle
DaCosta (Wake Forest University)

There has been much debate over whether a species of
moths exists as two different species, Utetheisa ornatrix or
Utetheisa bella or as one species, Utetheisa ornatrix bella.
Previous workers, based on examination of wing color and
pattern suggested that Utetheisa bella was the species found
in North America while Utetheisa ornatrix is found in
Central and South America. However, based on physical
characteristics including wing markings and genitalia other
researchers suggested that U. bella was a subspecies of U.
ornatrix and that there was only one species Utetheisa orna-
trix bella. Both the bella and ornatrix forms of Utetheisa occur
in North America, the bella form occurring north of Florida
while ornatrix is most frequently found in southern Florida.
I tested the contradicting hypotheses of species identity by
comparing mitochondrial DNA (mtDNA) from two popu-
lations of Utetheisa one in North Carolina and one in
Florida to determine if they were genetically distinct. The
primary result of the mtDNA analysis was that the popula-
tions sampled did not have haplotypes unique to their loca-
tions indicating that there was not enough differentiation to
recognize two separate species in the populations sampled.

Key Terms: Evolutionary Biology
Genetics
Phylogenies

EN-01
Decision Support Model for Management of Leaking
Underground Storage Tanks

Stephen Fields (George Washington University), Advisor:
Jonathan Deason (George Washington University)

Petroleum releases of underground storage tanks (USTs)
and associated piping is a major environmental threat to the
nation’s groundwater and soil. Leaking underground stor-
age tanks (LUSTs) historically have been the nation’s pri-

mary source of groundwater contamination. Nationally,
there is a need to address at least 113,000 petroleum releas-
es on private property, public property (state and local gov-
ernment property), tribal lands, and federal facilities. 

Releases from tanks can cause unhealthy gasoline
vapors to settle into the basements of homes and the water in
wells within the area of contamination. This research focused
on the development of a decision support model to identify
the preferred strategy for state program managers to use
when managing LUSTs. The resulting model evaluated and
compared two in-situ groundwater remediation technologies:
air sparging and bioremediation. The model evaluated data
from 274 LUST sites from the state of South Carolina. This
model analyzed 176 LUST sites where air sparging was
applied and 98 LUST sites where bioremediation was applied
in South Carolina to illustrate how state environmental man-
agers can utilize this decision support model. Specifically, the
model evaluated the cleanup effectiveness of each of the two
in-situ technologies at the respective LUST sites. 

This model provides a decision-aiding mechanism to
assist state program managers comparing different petrole-
um site management strategies. This research indicated that
statistical theory presents a robust mechanism for managing
LUSTs because it can assist the users of this model, state pro-
gram managers, in the utilization of quantitiative data to
select the most appropriate groundwater remediation tool. 

Key Terms: Engineering Management
Statistical Analysis
Hazardous Waste Management

EN-02
Characterizing Polysaccharide Nanofiber Networks For
Tissue Engineering

Jami Gordillo-Kerby (University of California, Berkeley),
Cheng Li (University of California San Francisco and
University of California, Berkeley), Advisor: Lisa Pruitt
(University of California, Berkeley)

Cartilage repair remains an existing challenge due to chon-
drocytes’ inability to regenerate like most other human cells.
Tissue engineering of articular cartilage is a means of restoring
degraded cartilage that has occurred in the joints as a result of
excessive loading. Cartilage regeneration is done using a scaf-
fold made from an agarose aqueous solution, whose concen-
tration, temperature, and mechanical parameters affect
growth. The agarose gels are tested topologically through
nanoindentation to calculate the mechanical parameters of
stiffness, resistance to strain, and volumetric creep strain.
Nanoindentation revealed a significant decrease in gel stiff-
ness over time, which correlated with swelling experiments in
which higher swelling ratios appeared at later time intervals.
This shows a rupture of the polymer chain indicating a time-
dependence in the stability of the aqueous solution. This time-
dependence promises to be favorable for cartilage extraction.

Key Terms: Tissue Engineering
Mechanical Engineering
Biology
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EN-03
Magnetic Encoders

Mena Hanna (Harlem Children Society), Advisor: Dr.
Kishore Pochiraju (Steven Institute of Technology).

There are many different parts to an autonomous vehicle
that enables it to function without a driver. The speedome-
ter of the vehicle is essential not only in calculating the
speed of the vehicle, but to also calculate the vehicle’s posi-
tion at time (t-1), which in this case is every 100th of a second.
The simplest and most efficient way to design such a robot
was in using magnetic encoders, which are simply found in
bicycle speedometers. To assemble the encoder and produce
the speedometer, we attached six magnets of the same size

around the wheel with equal separating distances. These
separating distances or empty spaces provided the break for
magnetic fields, so the pulses produced would be single. In
this study of speedometers and magnetic encoders, we have
faced difficulties by lacking a differential that is essential but
not required for the vehicle’s orientation. We have also dis-
covered that individual magnetic pulses can be calculated
around a wheel to approximate its instantaneous speed.
However individual pulses can only be acquired by having
sufficient space between them for the magnetic fields. And
by occasionally testing the model, we have found the exact
positions where the space between the revolving magnets
and the stationary one remain unchanged and as close as
possible to block out exterior pulses. From my study on the
speedometer and most of the autonomous vehicle, I predict
that it will be the new model of the future.

Key Terms: Mechanical Engineering
Magnetic Encoders
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EN-04
Computational Microfluidic Models Supporting Studies
in Cell Biomechanics

Jeremiah D. Zimmerman (Portland State University),
Advisor: Sean S. Kohles (Portland State University and
Oregon Health & Science University), Advisor: Derek C.
Tretheway (Portland State University)

Recent research in microscale fluid phenomena and cell bio-
mechanical engineering exploits a novel device, the
μPIVOT, which combines two laser-based techniques. The
Optical Trap or Optical Tweezers (OT), holds and manipu-
lates microscale objects while Micron-Resolution Particle
Image Velocimetry (μPIV) enables imaging of microscale
objects and measurement of full-field flow velocities. In
μPIVOT studies, suspended cells are subjected to three flow
conditions created with either microfluidic channel design
(stationary microsphere in straight and cross-junctional
microflows) or translation of a microscope stage (micros-
phere moving in a static fluid). The resulting disturbance
flow around the suspended cell is measured with μPIV.
With the local flow velocities, the applied shear, normal, and
hydrodynamic stresses may be calculated. Computational
fluid dynamics (CFD) models were developed to qualita-
tively and quantitatively validate measured flow fields
around experimentally trapped microspheres and examine
sphere-wall interactions not accounted for in analytical the-
ory. These models validate μPIVOT studies on synthetic
microspheres which approximate biological cell geometry
of tested osteoblasts, chondrocytes, and fibroblasts. Overall,
good quantitative agreement was obtained (a representative
comparison indicated R2 = 0.988 and RMS = 13.04 mm/s).
This study also identified microscale modeling capabilities
and limitations of commercially available software (STAR-
Design, STAR-CCM+). 

Key Terms: Computational Fluid Dynamics
Microfluidics
Cell Biomechanics

EN-05
Development of an Alternative Aluminum Matrix
Composite for Bearing Applications

Ronald Carrasquillo (University of Puerto Rico, Mayagüez),
Tunde Kingsley Adelakin (University of Puerto Rico,
Mayagüez), Advisor: Oscar Marcelo Suárez (University of
Puerto Rico, Mayagüez)

Aluminum metal matrix composites have attracted much
attention due to their high wear resistance, mechanical
strength and toughness. The potential to couple the men-
tioned properties with low density and low production costs

makes using these alternative materials very attractive and
cost efficient. The use and study of such alloys in bearing
applications, where component wear resistance is a critical
factor, then seems a fine choice. To improve wear resistance,
centrifugally cast aluminum-boron alloys are reinforced
with tin, and the mechanical properties of the resulting mix
are compared to those of existing Al-Si-Sn alloys. The study
analyzes: the effect of chemical composition (Sn, and B or Si
levels) and the interaction between B or Si levels with casting
parameters. The measured response variables are related to
the expected applications of the proposed material: micro-
hardness, surface hardness and wear response such as wear
track produced by a pin-on-disk apparatus. Results demon-
strate substantial trends in hardness and wear resistance
which demonstrate the superiority of the studied boron
alloys over the previous silicon alloys.

Key Terms: Materials Science
Aluminum Alloys
Wear Study

EN-06
Fabrication of Single Atom Nanowires for Applications
towards Quantum Computation

Shiv Gaglani (Harvard University), Tomoya Arai (Keio
University), Shinchan Huang (Keio University), Jun Ozawa
(Keio University), Youhei Shiren (Keio University), Shunji
Yoshida (Keio University), Advisor: Kohei Itoh (Keio
University)

Developments in nanotechnology over the last two decades
have opened up the possibility of unparalleled computing
power, such as the theoretical development of a quantum
computer. The realization of quantum computers depends
on our ability to specifically place quantum bits (qubits) in
positions where they can be initialized and measured. In
our all-silicon model of a quantum computer, we utilize sil-
icon 29 isotopes as our qubits due to their inherent nuclear
spin. Phosphorous 31 must be deposited at regular intervals
between 29Si atoms so that its spin-polarized valence elec-
tron can initialize the silicon atoms’ nuclear spin states via
spin diffusion. In this study we aimed to fabricate single
atom-wide 29Si nanowires with regular spaced 31P atoms
using molecular beam epitaxy (MBE). 

It is clear that a bottom-up approach is the most feasible
and efficient way to fabricate single atom nanowires. In this
method we use MBE to deposit 29Si and 31P atoms on a surface
upon which the atoms self assemble into nanowire struc-
tures. Silicon(111) wafers were polished and heated to form
the relatively stable 7x7 DAS Reconstructed surface in either
U- or F-step conformations. Intentional kinks were made at
regular intervals along the steps so that there were high ener-
gy corners with many dangling bonds. Low concentrations of
31P were first deposited on the surface and migrated to the
high-energy corners. Silicon 29 was deposited next to form
neat rows along the step edges. Proper fabrication of 29Si
nanowires with regularly spaced 31P atoms was assessed
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using scanning tunneling microscopy (STM) and spec-
troscopy (STS). Fabrication of qubit arrays represents the first
step towards realization of a quantum computer. 

Key Terms: Nanotechnology
Quantum Computers
Engineering

EN-07
Biologically Inspired Control For Compliant Robotics

Carissa Black (Northwestern University), Kyle Fazzari
(University of Idaho), Advisors: Terence Soule (University
of Idaho), Eric Wolbrecht (University of Idaho)

Compliant robots that can adapt to changing environments
have important applications in many different fields includ-
ing humanoid and autonomous robotics, rehabilitation and
prosthetics. As the best known example of compliant
motion, biological systems are a natural place to start when
modeling a robot and its control method. This research uses
a pneumatic actuator to replicate an agonist-antagonist
muscle pair and controls the actuator with an artificial neur-
al network trained by an evolutionary algorithm. In simula-
tion of a one degree-of-freedom joint, this method was able
to evolve neural networks capable of reaching a desired
final position. It is expected that biological behaviors such
as resting tension and levels of compliance that vary
depending on the task and environment will be observed
when the control system is linked to a pneumatic robot arm.

Key Terms: Neuroscience
Pneumatics
Genetic Algorithm

EN-08
High Performance Gallium Nitride (GaN) Transistor
Design

Jason Ross (University of California Santa Barbara),
Advisor: Umesh Mishra (University of California Santa
Barbara)

The use of GaN as a semiconductor in transistors has, for
many reasons, recently become a promising area of
research. GaN has a relatively high band-gap of 3.4 eV
allowing it to have a high breakdown voltage, have promis-
ing optical applications such as LEDs, and operate at high
temperatures. A GaN/AlGaN heterojunction takes advan-
tage of GaN polarization effects to establish a two-dimen-
sional electron gas (2DEG) above this junction without any
doping, which other semiconductors need in order to create
such a quantum well. The 2DEG allows GaN transistors to
operate at high speeds and efficiencies. It is also important
to mention that trends in electron velocity and mobility

verses device size suggest that smaller devices will run
faster. Furthermore, a Nitrogen polar configuration, where
the 2DEG is above the AlGaN barrier layer, allows for scal-
ing down the gate length while maintaining high aspect
ratio, which determines the ability of the gate to control the
channel. Our research aims to take advantage of these prop-
erties by implementing a unique self aligned gate design
which results in a small gate as well as highly doped, low
resistance source and drain contacts in order to create small,
fast, and durable transistors.

Key Terms: Electrical Engineering
Semiconductor Physics
Nanotechnology

EN-09
Seismic Performance of Friction Pendulum Bearings in
Liquid Storage Tanks

Ana Luz Acevedo-Cabrera (University of California
Berkeley), Advisors: Vladimir Calugaru (University of
California Berkeley) and Professor Stephen Mahin
(University of California Berkeley)

Most of the catastrophic effects of earthquakes are a result of
buildings collapsing due to inadequate consideration of
seismic safety conditions. Seismic safety can be improved in
a variety of ways, but the method that most effectively pro-
tects the contents of a structure is by utilizing seismic isola-
tors: elastomeric bearings and/or sliding systems. This
research focuses on sliding systems, specifically Friction
Pendulum Bearings (FPB). Special attention is placed on the
seismic performance of liquid storage tanks with FPB. Other
studies have shown that FPB reduce the base shear and
overturning moment on liquid storage tanks by up to 80%.
In this experiment, the performance of FPB under primarily
single-directional excitation, but also bidirectional and tridi-
rectional excitation in liquid storage tanks will be evaluated.
This will be done by post-processing of the experiment’s
camera recordings, load cells, strain gauges, and twin-wire
probes to measure the sloshing of water inside the tank.
This experiment will test the tank on top of an earthquake
shake table both with and without the FPB in order to
obtain comparable results and determine the isolators’
effectiveness. It is expected that FPB will reduce the base
shear, overturning moment, and sloshing of the water
inside the tank. 

Key Terms: Earthquake Engineering
Friction Pendulum Bearings
Base Isolators
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EN-10
Phenylalanine Hydroxylase (1PAH) the Connection to
Phenylketonuria and its Biological and Genetic Basis

Chanaia Curry-Griffith (Harlem Children Society), Advisor:
Yuying Gosser (City College)

Phenylketonuria is a genetic disorder that causes a metabol-
ic disease and is characterized by neurological damage. It is
caused by a malfunction of cells in the liver that produce the
1pah protein Phenylalanine Hydroxylase. The goal of my
research was to understand the connection between the
gene malfunction and the disease in order to comprehend
metabolic illnesses. I sought to find what factors lead to a
disturbance in the careful homeostasis that the human body
maintains. A point mutation of glycine on chromosome 12
creates the condition that leads to severe nerve damage.
This is because the 1PAH gene’s function is to produce the
phenylalanine hydroxylase enzyme which in turn produces
tyrosine via conversion of the phenylalanine amino acid
into the blood stream. This mutation causes the conversion
to tyrosine in the liver to stop, creating excess phenylalanine
and damaging neurons. As a result dietary treatment is the
method used to slake the thirst for a cure, whilst gene ther-
apy is in the works. Metabolic disorders are vital for the
expansion of what we know about the human body.
Understanding this piece of the puzzle may help to solve
the mystery of genetic diseases. 

Key Term: Biotechnology

ES-01
Quantifying the Value of a Nursery Habitat Using Spotted
Seatrout (Cynoscion nebulosus) In An Estuarine System.

Stacy Beharry (Old Dominion University), Advisors:
Cynthia Jones (Old Dominion University), Jacques van
Montfrans (Virginia Institute of Marine Sciences)

Nursery habitats such as seagrass beds are important for the
health and sustainability of many fisheries. In fact, seagrass
beds are “essential nursery habitats” and are protected as
part of the Sustainable Fisheries Act (1996). However, no
one has developed a method of quantifying the important
nursery habitats. To designate an area as an “essential fish
habitat” greater survival of juvenile fish to adulthood must
be met. In the Chesapeake Bay, seagrasses are nursery habi-
tat to many commercially important fish species. However,
the bed-specific survival of juvenile fish is unknown. To
estimate survival we used fish otoliths, or ear bones, as a
natural tag from spotted seatrout (Cynocion nebulosus). The
seatrout is a model species for this work as individuals
maintain a tight relationship with their natal seagrass bed.
Juveniles obtain an otolith chemical signature unique to

their natal bed. Using solution based Inductively Coupled
Plasma Mass Spectroscopy (ICPMS) and stable isotope
analysis the chemical fingerprint of juvenile seatrout is
determined. This unique signature will identify the natal
beds of adults and it will be possible to develop a ratio esti-
mator for the number of adults produced from the relative
abundance of juveniles on each bed. This gives us a method
for assessing the value of individual nursery areas based on
fish production. 

Key Terms: Fisheries Ecology
Nursery Habtiat
Estuarine Population Dynamics

ES-02
Effect of Water Stress and Plant Growth Regulators on
Bougainvillea ‘Raspberry Ice’ Flowering and growth

Shen Ma (Mississippi State University), Mengmeng Gu
(Mississippi State University)
Brian W. Trader (Mississippi State University), Advisor
Mengmeng Gu (Mississippi State University)

The effects of water stress and plant growth regulators
(PGR) including cycocel (CCC), daminozide (Dazide),
ethephon, and concise on Bougainvillea ‘Raspberry Ice’
flowering and growth were investigated in two production
seasons (from middle summer to late summer and from
middle fall to late fall). Plants were transplanted into 15cm
pots on February 21st 2008, with Sunshine Mix #1. During
the early production season, cyclic water deficit with the
only duration for three weeks resulted in high rate of flow-
ering compared to the other treatments. Plants subjected to
two durations of water deficit were compared in the later
production season. During the experiment, temperature,
soil moisture, humidity, and light intensity were monitored,
and plant height, number of structural branches with inflo-
rescence and number of flowers were recorded. Water
stress, water stress flowered by 1200ppm CCC enhanced
flowering compared to controls, and water stress followed
by 2500ppm dazide and 2500ppm CCC produced most
flowers during the first season. 1800ppm CCC showed
potential to produce more compact Bougainville ‘Raspberry
Ice’ for there was significant difference between 1800ppm
CCC and control with respect to reducing the plant’s height
in this experiment.

Key Terms: Water stress
Plant growth regulator
Flowering
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ES-03
Estimating Biomass Burning Fire Radiative Energy using
MODIS

Evan Ellicott (University of Maryland), Eric Vermote
(University of Maryland), Louis Giglio (SSAI), Gareth
Roberts (Kings College)

Biomass burning emissions are a significant source of atmos-
pheric perturbing gases and aerosols but estimates suffer
from relatively high uncertainty when compared with fossil
fuel emissions. An approach to biomass burning emission
estimates has emerged from remote sensing science in which
the fire radiative energy measured during combustion serves
as a proxy for gas and aerosol emissions released. Integrating
the fire radiative power (megawatts) over the lifespan of the
fire event provides the total fire radiative energy released
(megajoules), which in turn is directly proportional to the
total fire emissions. We present an approach to estimate fire
radiative energy using NASA’s Moderate Resolution
Imaging Spectrometer (MODIS) fire product. The MODIS
sensor is aboard the Terra (overpass times: 1000 and 2200)
and Aqua satellites (overpass times: 0100 and 1300)

We first used the SEVIRI geostationary satellite sensor,
which has 15-minute temporal sampling, to characterize the
fire diurnal cycle. A modified Gaussian function was
demonstrated to offer a simple yet accurate representation
of the observed fire cycle. Next, we parameterized the
Gaussian function based on the ratio of the Terra-MODIS
and Aqua-MODIS monthly fire radiative power retrievals
over a 4 year period. 

Using the parameterized Gaussian function, we for-
ward modelled the fire radiative energy using MODIS 8-
day, 0.5° data for multiple years. Comparing our estimates
against SEVIRI for southern Africa shows an accurate esti-
mation of fire radiative energy (R2 = 0.92, RMSE = 31 GJ)
with only a small overestimation (7%). Comparable results
were found in northern African and other tropical regions. 

Key Terms: Remote Sensing
Biomass Burning
Fire Energy

ES-04
Using the Turtle Mauremys rivulata as an Indicator of
Environmental Health In Natural and Artificial Wetlands

Jeff Pioli (Western Connecticut State University), Advisors:
Dr. Theodora Pinou (Western Connecticut State University),
Dr. Petros Lymberakis (University of Crete)

Artificial wetlands are not always ecological equivalents to
natural ponds. In order to compare artificial and natural wet-
lands, the growth of the striped neck terrapin (Mauremys rivu-

lata: Valenciennes, 1833) was used. It is known that turtle
growth is dependent on both extrinsic and intrinsic process-
es and the effects of variation in growth rates have a cascad-
ing effect of life-history traits (Martins and Souza, 2008). M.
rivulata is a common species of turtle found in Europe and
can be found in unpolluted and polluted natural and artificial
wetlands (Rifai and Amr, 2004). Because of its ability to suc-
cessfully occupy both natural and artificial wetlands, it is a
good species to use to compare the two. Population size, and
differences in population structure and growth rates for
Mauremys rivulata is examined in natural and artificial wet-
lands using mark and recapture techniques. Population sizes
were estimated for each site using the Schnabel Method.
Overall percent growth and percent growth per week was
calculated for the weight and carapace length. Comparisons
of the overall growth of the carapace for the turtle M. rivulata
in natural and artificial wetlands showed no significant dif-
ference. Although there was no significant difference growth,
there was a higher rate of deformities from turtles in the arti-
ficial wetland, 17%, compared to 7% in natural. This suggests
that the wetlands may not be similar in physical condition.
More data is needed to determine if there actually is no sig-
nificant difference in the growth rate of Mauremys rivulata
between the two wetlands. 

Key Terms: Turtle growth
Turtle life history

ES-05
Crustal Matter: Exploring the Differences Between
Ambient Air Samples and Emissions Inventory

Jennifer James (North Carolina State University), Camille
Clark (North Carolina State University), Jeff Rice (North
Carolina State University), Advisor: Dr. William Hunt, Jr.
(North Carolina State University)

Fine particulate matter (PM fine) is a complex mixture of tiny
particles in the air. PM2.5 consists of particles that measure
2.5 micrometers in diameter or less, and is composed of sul-
fates, metals, crustal matter, and other elements. The main
source of PM2.5 comes from the combustion or burning of
fuels, and scientific studies have identified various health
problems associated with PM2.5 exposure as severe as pre-
mature death. National emissions inventory has been using
31.4% to describe the ratio of crustal matter to total PM2.5,
while ambient air samples suggest a lower ratio. This study
is being conducted to better understand this discrepancy, as
well as improve the accuracy of the current ratio. Ambient
air samples are taken from both urban and rural areas across
the US, with the highest ratios identified in the western US
and in the spring months. Work currently being conducted
shows that taking the log of the crustal matter and PM2.5
measurements, as well as their ratio, normalizes the data and
allows assumptions associated with regression to be met. We
are furthering this analysis by incorporating meteorology
and harvest data with the transformed data. This work will
result in recommendations on how to “adjust” the emissions
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inventory so that it more closely agrees with ambient air
samples, which may improve the air quality management
process. It is critical to explore this discrepancy so that US
EPA, along with other environmental agencies, will take nec-
essary action to use the most accurate ratio.

Key Terms: Environmental Science
Statistics

ES-06
The Use of Polyethylene Samplers for the Measurement
of Organic Contaminants in Ballona Wetland and Estuary

Patrick J. Stahl (Loyola Marymount University), Patrick M.
Carter (Loyola Marymount University), Advisor: Rachel G.
Adams (Loyola Marymount University)

Total Maximum Daily Loads (TMDLs) for toxic pollutants
in the Ballona Creek Estuary in Los Angeles, CA, were
established in 2005; however, few measurements of the dis-
solved organic pollutants present in the estuary are avail-
able. In this study, polyethylene devices (PEDs), passive
samplers made of low-density polyethylene, were used to
measure the dissolved concentrations of selected polychlo-
rinated biphenyls (PCBs), polycyclic aromatic hydrocarbons
(PAHs), and chlorinated pesticides in the Ballona Estuary.
Prior to deployment, reference compounds, used to correct
for disequilibrium, were pre-added to PEDs. The homo-
geneity of these compounds within the PEDs was assessed
in the lab prior to deployment by extracting a 1-mil (25 μm)
and 2-mil (51 μm) PED each cut into eight 0.25g pieces.
PEDs were deployed in the Ballona Wetlands (four sites)
and Ballona Creek (one site). PEDs were deployed in the
water column (1 & 2 mil) at all five locations and the sedi-
ments (2 mil) at four wetland locations. PEDs were
deployed for 14 days in open paint cans to assure that they
remained submerged during low tides. Four blank PEDs
were also collected at selected locations. Once recovered, the
PEDs were extracted, concentrated, and analyzed using a
gas chromatograph mass spectrometer (GC-MS).
Preliminary homogeneity results for pre-added d10-
phenanthrene, d10-pyrene, PCB 51, PCB 155, & PCB 185
indicate that these chemicals vary by 18 to 28% (n=7) for 1
mil PE and 13 to 17% (n=7) for 2 mil PE. Using passive sam-
plers provides a cost-effective way to monitor low concen-
trations of dissolved contaminants.

Key Terms: Environmental Engineering
Organic Contaminants

ES-07
Post Translation and Post transcriptional Regulation of
Arabidopsis CAX 1

Cuwonna Peoples (University of Arkansas Pine Bluff),Hui
Mei (Baylor College of Medicine), Kendal Hirschi (Baylor
College of Medicine), Advisor: Dr. Debra Murray (Baylor
College of Medicine)

Plant cells have unique mechanisms on the vacuolar mem-
brane that act as transpoters, selectively moving cations
through the inner and outer boundaries of the membrane to
most efficient proton concentration gradient. Called CAX
(CAtion exchangers), these mechanisms can be considered
one of the plant cell’s cation regulatory systems. It was dis-
covered that these CAX genes have autoinhibition potential
and that the first 36 amino acids on the gene served as the N
terminus regulatory region and removal thereof, heightens
gene function. In addition, both the 5’ and 3’ end of the gene
contain what is known as a UTR, or untranslated region;
this region also affects gene expression. My research cen-
tered on CAX 1, cation exchanger one, which has been
known to regulate Ca2+ levels between the tonoplast and
cytosol. My research determined how the presence of the 3’
UTR affected gene expression and tested the differences in
CAX 1 activity among different N terminal truncation con-
structs. Using transformed yeast strain K667, a mutant
strain without needed calcium synthesis gene(s) functional,
we tested the functionality of these truncations as well as
compared the functionality of the 3’ UTR by performing a
serial dilution and “frogging” our results on plates of
increasing calcium concentrations. We discovered that the
both the 3’ UTR and N terminal region affected gene expres-
sion. However, from my research, we discovered that the
most significant regulatory step is the post translational N
terminal regulation instead of the post transcriptional 3’
UTR regulation in gene expression. This research will prove
quite useful in discovering methods of increasing nutrient
uptake in the human diet. 

Key Terms: Post translational
Post transcriptional
Genetics
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ES-08

Limitations to Life for Microscopic Astronauts: the Water
Bears

Brittany Lob (Baker University), Gillian Joy(Baker
University), Advisor: Willaim R. Miller (Baker University).

Cryptobiotic tardigrades, commonly known as water bears,
have recently been crowned as Microscopic Astronauts by
becoming the first animal to survive exposure to the vacuum
of space. Prior to their space walking adventure, cryptobiotic
tardigrades were already famous for being able to survive the
most extreme of earthly environments. However, it is curious
how little we know about the conditions these resilient crea-
tures can tolerate in their normal life. It is in their aquatic,
active stage that water bears move, eat, grow, reproduce, and

die. Carried by the winds, a cryptobiotic tardigrade faces few
barriers to dispersal, yet in many of our collections of their
moss and lichen habitat, we do not find them. To evaluate this
disparity, we hypothesized that it was the chemistry of the
interstitial water within the habitat that defines the bound-
aries of their active life. For our experiment, we selected a
common lichen genus, Physcia, as a habitat with irregular
occurrences of tardigrade populations. Next, we chose to
include a spatial component and collected samples from both
the Midwest and New England. This afforded us the oppor-
tunity to analyze and compare the abiotic environmental fac-
tors of pH, salinity, total dissolved solids (TDS), nitrates,
ammonia, and UV absorbance to characterize the natural
variations in the water chemistry that the lichen habitat pro-
duces. We measured significant differences and propose a set
of chemical characteristics that may define the limits of sur-
vival for four different species of tardigrades.

Key Terms: Ecology
Distribution Analysis
Tollerance Levels
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ES-09
Identifying Soil Bacterial and Biochemical Pathways in
the Ballona Wetlands

Kara M. Taylor (Loyola Marymount University), Wesley T.
Citti (Loyola Marymount University), Jeffery D. McGowan
(Loyola Marymount University), Advisors: Carl R. Urbinati
(Loyola Marymount University), Kam D. Dahlquist (Loyola
Marymount University)

Some bacteria have biological pathways that can degrade
pollutants. These bacteria could restore a polluted ecosys-
tem. The Ballona Wetlands, one of Los Angeles’s last
remaining wetlands, have been designated as an impaired
water body. Because of disturbances pollution from auto-
mobile traffic, LAX airport, and land development, the area
has been contaminated with elements such as zinc, lead,
polychlorinated biphenyls, and chlorinated pesticides. The
overall goal of this project is to identify biological pathways
capable of degrading aromatic pollutants from bacteria in
the Ballona wetlands. Our first step in identifying these bio-
chemical pathways is characterization of the soil bacterial
population. Additionally, we are attempting to identify
enzymes for bioremediation of aromatic pollutants from
bacteria or genomic DNA isolated from the soil. 

16S rDNA sub-genomic libraries created from different
sample sites in the wetlands were screened by PCR and iso-
lated subclones were sequenced to characterize soil bacteri-
al pollutions. Approximately 450 clones were screened and
95 had positive 16S inserts. Sequences were analyzed by
BLAST against a 16S rDNA database and subsequent phy-
logenetic trees were constructed. Proteobacteria were the
most abundant, with subgroups Gammaproteobacteria and
Alphaproteobacteria being most prominent. Further analy-
sis of 16S rDNA subgenomic libraries from the wetlands are
currently underway. 

Additionally, we isolated Pseudomonas putida F1 from
the wetlands which is known to degrade toluene. We are
attempting to clone the gene encoding todC1, a subunit of
the enzymes which catalyzes the first step of toluene biore-
mediation. 

Key Terms: Environmental Genomics
Microbial Community
Environmental Stress

ES-10
Analyzing Trace Metal and PCB influxes Based on 210Pb
Sediment Chronology in Lake Anna, Spotsylvania and
Orange Counties, Va.

Virginia Brown (Department of Earth and Environmental
Science, University of Mary Washington), Gayle
Armentrout (Department of Chemistry, University of Mary

Washington), Advisors: Leanna Giancarlo (Department of
Chemistry, University of Mary Washington) and Ben
Odhiambo Kisila (Department of Earth and Environmental
Science, University of Mary Washington)

Inundation in 1972 formed Lake Anna, a popular recreation
site in Spotsylvania and Orange counties, Virginia. Based on
previous studies, increased concentrations of polychlorinat-
ed biphenyls (PCBs) were found in fish. In order to study the
history of PCB influx in the lake by sediments, 9 sediment
cores were taken from specific locations. The source of PCBs
in the lake is unknown; this study will provide applicable
information about possible upland erosion and source sites.
In addition, trace metal testing for Cu, Fe, Al, Mn, Cd, Zn, Ba
and Pb was completed on three cores (core 1, 4, and lagoon
core 2). 210Pb analysis on each sectioned core indicated the
sediment accumulation rates. These results enable the for-
mation of a historical sediment analysis of Lake Anna.
Interpretation of the data suggests that the accumulation of
sediment in the lake has been relatively constant. From the
graphs it is clear to see the date of inundation and the change
in sedimentation rates. The increasing 210Pb levels from test-
ing accurately show the sediment rate, which is steadily
increasing in the lake, but not severe. Additionally, the
graphs show sediments above 13cm represent all sediment
influxes after 1972, when the lake was formed. This provides
essential information about sediment age and aids in the
chronological history of Lake Anna.

Key Terms: Sediment Chronology
Trace Metal Analysis

ES-11
Establishing Salicornia virginica as a bio-monitor of
heavy metals in the Ballona Wetlands

Molly Bogeberg (Loyola Marymount University), James
Holmquist (Loyola Marymount University), Advisors: Dr.
Philippa Drennan (Loyola Marymount University), Dr.
James Landry (Loyola Marymount University) 

The Ballona Wetlands are part of the urbanized Los Angeles
watershed and are possibly polluted with heavy metals.
This project aims to investigate the relationship between
heavy metal concentrations in the widespread salt marsh
plant Salicornia virginica and the characteristics of the corre-
sponding soils. Soil samples were collected from 16 loca-
tions in the wetlands. Field and oven dry weights were used
to determine soil water content. The organic content of the
samples was determined by loss-on-ignition in a muffle fur-
nace. Soil pH was measured of a suspension of soil in a
known volume of de-ionized water. For soil texture; the per-
cent clay, silt, and sand at each site were calculated from
hydrometer readings of a soil suspension. Zinc, cadmium,
and copper in both the plant and soil samples were ana-
lyzed using atomic absorption spectroscopy. Principle com-
ponent analysis (PCA) showed correlations between soil
levels of zinc and cadmium and the concentration of these
metals in the plant; but not between soil and plant concen-
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trations of copper. As expected for a wetland, PCA also
showed a positive relationship between the clay and the
organic content of the soil. Clay and organic matter provide
potential adsorption sites for heavy metals: a correlation
was evident between the percent clay and the concentration
of heavy metals in the soil. Overall, this study shows that
Salicornia virginica can potentially be used as a bio-monitor
of zinc and cadmium, but possibly not copper. 

Key Terms: Bio-Monitors
Wetland Plants
Heavy Metals

ES-12
Antimicrobial Susceptibilities of Vibrio vulnificus isolates
from Texas and South Carolina

Tamara Strohm (Texas A&M Corpus Christi), Amanda
Smith, Advisor: Dr. Joanna Mott (Texas A&M Corpus
Christi)

Vibrio vulnificus is a halophilic, gram-negative, marine
pathogen that infects hosts through direct contact with an
open wound or consumption of raw shellfish. Antibiotics
used to treat V. vulnificus infections include fluoro-
quinolones and tetracyclines as well as a wide variety of β-
Lactams. Due to widespread use of many of these antibi-
otics, resistance has become a significant concern. The objec-
tive of this study was to assess the extent of antibiotic resis-
tance of V. vulnificus isolates from two geographic loca-
tions?eight Texas coastal sites and two South Carolina sites.
Overall, there were significant differences in antibiotic resis-
tance of isolates from the two sites; the most notable being a
95% reduced susceptibility to ampicillin found in the Texas
isolates versus 100% susceptibility in the others. The Texas
isolates also displayed higher MICs for tetracycline (59% >
4 µg/ml v. 93% < 2 μg/ml), and were generally more mul-
tiresistant to cephalosporins and other β-Lactams, suggest-
ing the presence of plasmids. More work is needed to assess
the extent and mechanism of resistance in the Texas isolates. 
Supported by: The DOD and NSF Research Experiences for
Undergraduates # 0453329, Texas A&M University-Corpus
Christi

Key Terms: Microbiology
Antibiotic Resistance

ES-13
Carbon Dating of Microbial DNA from Arsenic
Contaminated Bangladesh Groundwater

Shane Samuel (Harlem Children Society), Advisor: Dr.
Brian Mailloux (Columbia University)

It is estimated that over 57 million people in Bangladesh are
exposed to arsenic levels higher than 10μg/L in groundwater
that is used for drinking. The effects of long term exposure to
this water have been linked to many health defects such as
lung, bladder, kidney, and skin cancer. Our goal is to find out
the age of the carbons found in the sediment, which will help
us determine if the contaminated water being used is from the
surface (latrine) or deep within the sediment. The hypothesis
proposes, if surface water is being drawn down into the sedi-
ment then carbons in the Microbial DNA will be young,
because bacteria selectively incorporate young carbons as
opposed to older carbons because they are a more readily
available organic carbon source for arsenic release. To go
about the experiment we conducted a series of purification
steps on the DNA from Bangladesh groundwater. There are
currently no results at this time because we are for the ages of
our carbon dating sample. When we find out the age of our
sample, we plan on sequencing all the genes that was found,
in an attempt to identify the types of bacteria in our samples.

Key Term: Environmental Science

ES-14
Dry Land Farming in the Hopi Peoples of Arizona
“Continuation of Traditions from Centuries to the present
time” A study in Hands-on Approach to Sustainable
Agriculture

Ryan Sean Carl (Harlem Children Society), Advisor: Dr.
Anna Lewis (Hopi Medical Center,WEPO)

The Hopi Native Americans of northern Arizona are known
for their skillful management of scarce productive resources
in an agricultural system that has sustained them for cen-
turies. Tribal leaders and farmers worry that this highly spe-
cialized knowledge required to successfully dry farm in this
arid landscape is not being passed on, and the physical
activity required of Hopi youth as they farmed the land
with their families has been replaced by modern sedentary
pastimes. The strong Hopi identity as stewards of the land
is slowly being lost among the younger generation. My
Research involved hands on experience and research
involving dry land farming techniques unique to the Hopi
traditions involving minimal water conditions, adapting,
and mixing traditional and non traditional corn leading to
hard corn or corn that is stunted at growth and most will
mature very early. This research concerned the beliefs and
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customs of the Hopi Native Americans and their perspec-
tives on planting and farming. Hopi planting and farming is
distinct from many planting methods used around the
world because the planting receives only 250 mm of precip-
itation each year. Over the centuries, the Hopis have devel-
oped complex and simple planting methods that have sus-
tained them. Information was gathered on the beliefs and
practices of planting on the Hopi Reservation in hopes of
fostering a desire in the younger generations to maintain
traditional Hopi farming. The research describes the ways
of traditional farming and further evolving sustainable agri-
culture unique to the Hopi peoples and make suggestions
on adapting these forms to other areas of the communities.

Key Terms: Agricultural Farming
Sustainable Development

ES-15
Testing New Miniaturized Air Pollution Monitors

Sithi Momtaz (Harlem Children Society), Advisor: Steven
Chillrud (Lamont-Doherty Earth Observatory)

Air sampling plays a vital part in the research for the caus-
es of many diseases and for a cleaner environment. When
we get samples of the kinds of pollutants that surround us
we get an idea of the harm they can cause, and by testing
them we can find more about the pollutants. This research
project focuses mainly on determining the types of pollu-
tants asthmatic nine-year-old children are exposed to in
New York City to ultimately help determine what atmos-
pheric environment is best for them. 

The on-going project has changed greatly from what it
was years ago before miniaturized monitors were available.
The older monitors were put in children’s backpacks, and
carried to school, home and other places. However, these
backpacks were very noisy, heavy, field-labor intensive and
bulky. They looked like bombs, and had the capability of
taking only a single integrated sample limited to 24 - 48
hours. Because of these factors, new monitors that are small-
er, quieter, and easier to handle, with sampling capability of
up to 48 hours, were created. 

Our work in this project involved (field) testing these
new air quality monitors with GPS. We worked on the air
pollution monitor primarily to figure out its flaws, how well
it works, and how long and far it works. We also worked
with GPS devices because our plan is to replace the sam-
plers currently programmed to change by the computer to
those equipped with GPS. We measured how accurately the
GPS could track location so that it could make the sampler
change valves. Our main goal was to test out the sampler to
see how well it worked given everyday student treatment,
e.g., taking it to a student’s home, outside and school. 

Key Terms: Air Pollution
GPS

GS-01
Statistical Analysis of Climate Changes in East Africa

Matthew Williams (Virginia Tech), Advisor: Dong-Yun Kim
(Virginia Tech)

Recently climate change has been given a lot of attention in
the study of East Africa because of its enormous impact on
human and ecological aspects in the region. In this paper we
apply statistical change-point methods to test for presence,
manner, and magnitude of potential climate changes. In
particular, we use these methods to historical station data
from Tanzania and Climatic Research Unit (CRU) data for
the larger region of East Africa. We find significant upward
trend in temperatures in many regions, and identify when
and where such changes started. 

Key Terms: Change point
Climate Change

GS-02
AFM Arctic Study of Calcite Surface

Sara Summers (Weber State University), Advisors: Marek
Matyjasik (Weber State University) and Colin Inglefield
(Weber State University)

This study focused on direct observation of chemical weath-
ering of calcite surfaces in the newly forming arctic soil of the
foreland of the Werenskiold glacier, in Spitsbergen. Two
samples of freshly cleaved calcite (calcite1 and calcite2) were
buried in the soil at distances of 100 m and 2500 m from the
glacier’s front respectively and retrieved after one year. The
samples were analyzed using atomic force microscopy
(AFM) and compared with the non-exposed control sample,
calcite0. The length of observed images varied from 150
nanometers to 10 micrometers. Overall, calcite1 and 2 have
more rounded edges modified by chemical weathering,
while calcite0 has a smoother surface with more angular
edges controlled by crystallographic properties. Region and
line roughness parameters, which quantitatively character-
ized two dimensional and one dimensional surface topogra-
phy respectively, were calculated as a deviation from the
mean depth value. The most pronounced changes were
observed along top and bottom step edges. Top step edge
average region roughness increased from calcite0 (1.82nm)
by 241% to 6.2nm in calcite1, and by 486% to 8.84nm in cal-
cite2. Bottom step edge average region roughness increased
from 2.08nm in calcite0 by 98% to 4.52nm in calcite1 and by
149% to 5.67nm in calcite2. Top step line roughness increased
form 2.04nm in calcite 0 by 191% to 5.93nm in calcite1 and by
276% to 7.67nm in calcite2. Bottom step line roughness
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increases from 2.28nm in calcite0 by 198% to 4.52nm in cal-
cite1 and by 249% to 5.67nm in calcite2. The results indicate
increased rate of chemical weathering with shorter distances
from the glacier’s front. 

Key Terms: Atomic Force Microscopy
Arctic Studies
Mineral Weathering

IR-01
Discovering Relationships among Dispersed Repeats
using Spatial Association Rule Mining

Surya Saha (Mississippi State University), Zenaida
Magbanua (Mississippi State University), Daniel G.
Peterson (Mississippi State University), Advisor: Susan
Bridges (Mississippi State University)

DNA in eukaryotic genomes is characterized, and often
dominated, by repetitive, non-genic DNA sequences.
Initially thought to be non-functional, repeats have been
found to influence gene expression and provide diversity to
the genome via mutation. While there are an increasing
number of algorithms that have been developed for discov-
ering novel dispersed repeats, significant analysis of the
repeats will be required before we can truly understand the
complex ways in which dispersed repeat sequences con-
tribute to evolutionary fitness. We propose a spatial prox-
imity rule based data mining technique to discover highly
fragmented repeat regions for which only the conserved
parts are reported by a computational repeat finder.

We present an algorithm for mining the coordinates of
different families of ab initio identified repetitive regions on
chromosomal length DNA sequences to yield proximity rela-
tionships between repeat families. Association rule derived
proximity relationships are used to build graphs in which
repeat families correspond to the vertices and the discovered
proximity relationships correspond to edges. Connected
components are extracted from the graphs to yield sets of
related families denoting diverged repeat regions. 

We demonstrate that this approach applied to the rice
genome can discover annotated repeat regions and can
identify novel relationships among repetitive DNA
sequences. The novel relationships can be used to detect
hitherto unknown repeat regions in sequenced genomes.
The approach described can be extended to address and
investigate proximity relationships between all annotated
elements within a genome including genes, repetitive ele-
ments, non-coding RNAs, and regulatory elements.

Key Terms: Computational Biology
Association Rule Mining
Repetitive DNA

IR-02
Waiting for Drought : A Renewal Process Approach to
Modeling Interarrival Times between Drought Onsets

Chao Han (Virginia Tech), Advisor: Dong-yun Kim
(Virginia Tech)

Drought is a recurrent phenomenon in climate of East Africa
and a systematic study of drought pattern is of great impor-
tance from practical point of view. In this paper we suggest
a renewal process approach for building a probabilistic
model of inter-arrival times between successive onsets of
drought. The method is illustrated using the Standardized
Precipitation Indices based on precipitation data from sta-
tions in Kenya, Tanzania, and Uganda. It is noted that the
homogeneous Poisson process explains the data remarkably
well, and we also discuss how the fitted models can be used
to analyze the spatial pattern of drought in a region.

Key Terms: Statistics
Modeling
Spatial pattern of drought

IR-03
Geometric Morphometric Analysis of Fluctuating
Asymmetry of Drosophilid Hybrids

Matthew O. Lunn (University of Dayton), Ryan Posgai
(University of Dayton), Carolyn A. Pantle (University of
Dayton), Sudhindra Gadagkar (University of Dayton),
Daniel Goldman (University of Dayton), Mark G. Nielsen
(University of Dayton), Shuang-Ye Wu (University of
Dayton)

Fluctuating asymmetry (FA) is the non-heritable deviation
from perfect bilateral symmetry caused by environmental,
developmental, or genetic stress during development. Here
we test the hypothesis that fluctuating asymmetry is more
pronounced in the progeny of interspecific crosses (the
hybrid progeny of two species) than in the progeny of
intraspecific crosses (two parents of the same species), due
to a lack of co-adaptation in the hybrid genome. Using FA in
wing shape as a model, we 1) characterize wing shape using
geometric morphometric analyses 2) calculate FA as the dif-
ference in left/right wing shape using the Procrustes resis-
tant-fit morphometric approach 3) determine if FA in wing
shape is heritable in D. melanogaster parent/offspring pairs
and 4) determine FA in interspecific progeny (D. simulans
females x D. sechellia males) compared to intraspecific prog-
eny. We determined that FA is not heritable (R2 = 0.16, p =
0.112), but also that FA is not greater in interspecific than
intraspecific progeny(t-test: t = 1.01, p = 0.314). However, we
also discovered a strong maternal effect in progeny wing
shape in the interspecific crosses, which indicates either 1)
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re-wiring of the wing developmental program in hybrid
progeny or 2) a maternal effect in D. simulans wing devel-
opment that does not occur in D. sechellia and D.
melanogaster. 

These data are the results of an ongoing seminar
course, Molecular, Developmental, and Paleontological,
Perspectives in Evolution, through which an interdiscipli-
nary research effort was developed, integrating various
approaches to the problem of fluctuating asymmetry.

Key Terms: Evolutionary Biology
Developmental Biology
Computer Science

IR-04
Orlistat As A Potential Therapeutic Supplement For
Gastrointestinal Cancer

Shawn C. Dowling (Kirksville College of Osteopathic
Medicine, Advisor: Richard J Cenedella (Kirksville College
of Osteopathic Medicine)

Orlistat, an anti-obesity drug, is a potent inhibitor of fatty
acid synthase and tumor cell viability. It can also induce
apoptotic cancer cell death. Our goals were to define the
earliest effects of Orlistat on the viability of NUGC-3 gas-
trointestinal tumor cells, the extent to which these effects
could be reversed and the roles of autophagy and apoptosis
in drug induced cell injury. Brief exposure to Orlistat
reduced cell viability and induced apoptosis. The addition
of whole serum to the cells following Orlistat exposure
could rescue tumor cells from both effects. A very brief and
transient autophagic response ended well before the onset
of apoptosis. Because it is also reported that Orlistat pro-
motes colon cancer in animals we addressed this controver-
sy by examining the effects of orally administered Orlistat
on the survival time of APC min/+ mice which spontaneously
develop a fatal gastrointestinal cancer due to inactivation of
the same tumor suppressor gene associated with most
human colon cancers. Orlistat’s actions should be restricted
to the gastrointestinal tract since it is essentially unab-
sorbed. One-two month old mice were fed either a high fat
(11%) or low fat (1.2%) diet containing no Orlistat or 0.5 mg
Orlistat/g chow. Treated mice fed the high fat diet survived
7-10% longer than the untreated controls (median survival
increased by 16.5 days in one experiment and 9 days in the
other). The effects were statistically significant or close (P=
0.066) to significance. No significant changes in survival
were seen on the low fat diet.

Key Terms: Biochemistry
Cell Biology
Cancer

IR-05
Temporal Dynamics of Tactile-Visual Integration

Kimberly Russo (University of California, Davis), Andrea
Quintero (University of California, Davis), Advisor:
Elizabeth Disbrow (University of California, Davis)

Manipulation of the world around us requires the interac-
tion of inputs from somatic, visual and motor systems to
make accurate judgments regarding the physical attributes
of an object, the sensory context in which the object is locat-
ed and the object’s relation to some internal representation
of the body. How this network interacts is not fully under-
stood. In this study, we examined the temporal dynamics of
processing a simple combination of tactile and visual stim-
uli by measuring fluctuations in oscillatory activity using
time-frequency optimized adaptive spatial filtering recon-
structions of magnetoencephalography (MEG) data. We
used a 275 channel CTF omega 2000 whole head MEG sys-
tem (VSM MedTech, Coquitlam, B.C., Canada) to compare
whole-brain responses to right, left and bilateral stimulation
of the second digit. Tactile stimuli were pneumatic air puls-
es (30psi, ISI 2sec +/- 200ms) presented simultaneously
with either a continuous central red fixation point on a gray
background or a reversing checkerboard synchronized to
tactile stimulation. We collected 256 trials/condition using a
sample rate of 1200Hz. Results indicate that combined tac-
tile and visual input were processed by a network consist-
ing of primary and secondary somatosensory cortex (S1 &
S2), posterior parietal cortex (PPC) and pre-motor cortex
(PMC). Activity in these regions overlapped in both time
and frequency, with activation progressing from S1 (onset =
50ms) to S2 (onset = 175ms) and PP (onset = 150ms), fol-
lowed by PM (onset = 225ms). This spatial-spectral-tempo-
ral processing pattern reflects the known connectivity of
putatively homologous regions of macaque monkey cortex.

Key Terms: MEG
Cognitive neuroscience
Sensory integration

IR-06
Impacts of Agricultural Nutrient Input on Riparian
Swamp Community Structure

Lauren F. Cymbaly (University of Waterloo)Advisors: Rick
Bourbonniere (Environment Canada); Stephen D. Murphy
(University of Waterloo).

It is well known that agricultural operations can have
adverse impacts on the ecological integrity of adjacent nat-
ural systems, however most studies have focused on sys-
tems whose natural productivity is significantly lower than
the system reported here. Swamp ecosystems are naturally
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amongst the most diverse and productive worldwide, and
where large expanses still exist, they are viewed as one of
the most resilient wetland types with respect to anthro-
pogenic disturbances. Swamp ecosystems have unique veg-
etation community structures and the direct impacts of
increased soil nitrogen levels on these structurally intact
systems are lacking. As such, community analysis was con-
ducted by comparing understory diversity, density, relative
frequency and percent dominance, along stratified tran-
sects. These structural parameters were directly compared
to each transect’s nitrate and ammonium levels. By examin-
ing the structural changes in relation to nutrient levels, the
following questions are addressed: how does community
structure differ along a spatial gradient from the outer to
inner portions of an intact swamp ecosystem located adja-
cent to an agricultural operation, and how do soil nitrogen
levels within the system relate to plant community struc-
ture? By addressing these questions this research provides
insight into the degree to which nitrogen input is impacting
the structural dynamics of the wetland at hand, how these
factors are influencing each other, and the consequences of
these relationships on the swamp interior. This information
can further shed light upon questions in terms of the sys-
tem’s buffering capacity and resilience against the impacts
of runoff and invasion by exotic species.

Key Terms: Ecology
Biodiversity
Pollution Science

IR-07
Using Image Analysis To Identify And Quantify
Parameters of Bubble Nests In Betta splendens

Brian Roller (Christopher Newport University), Kelly
Moylan (Christopher Newport University) Advisor:
Andrew Velkey (Christopher Newport University)

The present study demonstrates a computerized method
for quantifying bubble nest size in male Betta splendens.
Bubble nesting is a reproductively-relevant behavior in
this species. Certain environmental variables may influ-
ence bubble nesting behavior, and Investigators may wish
to more closely examine the factors related to the presence
and quality of bubble nests. In order to further study these
factors, it is necessary to develop a reliable methodology to
measure various parameters of bubble nests. Macros
(extensions) to SigmaScan Pro 5.0 image analysis software
were written to detect the number and volume of nests in
a digital image. The macros were compared for reliability
with standard measurement techniques involving plastic
measurement grids. Results indicated the efficacy of the
computerized technique, although objects similar in color
and color intensity to bubbles were a frequent source of
measurement error. The present study also explored the
relationship between pH, dissolved oxygen, air and water
temperature, and barometric pressure with bubble nesting.
Results are discussed in regards to opportunities for

refinement of the measurement technique and application
of the developed methodology.

Key Terms: Image Analysis
Betta spendens
Bubble nesting

IR-08
Analysis of Membrane Composition and Identification of
Halophilic Bacteria Using Fatty Acid Methyl Ester
Profiles

Christian Snead (St. Mary’s College of California), Advisor:
Kenneth Brown (St. Mary’s College of California).

This study attempts to characterize six strains of Halophilic
bacteria isolated from the Great Salt Lake in Utah by analyz-
ing their membrane fatty acids and to identify changes in the
profiles made in response to changes in salt concentration.
Samples were derivatized utilizing a transesterification (direct
methylation) reaction to Fatty Acid Methyl Esters (FAMEs)
and run on a Gas Chromatograph-Mass Spectrometer to cre-
ate a “FAME Profile.” The FAME profiles were then charac-
terized to demonstrate the capacity to use them to differenti-
ate species of bacteria. Four strains in the study showed
unique FAME profiles, and two strains were thought to be the
same species based on the homology of their profiles. This
was confirmed by 16S rRNAsequence analysis. We also report
the effect of varying the NaCl concentration on the fatty acid
makeup of the cell. Four of the halophile strains generally
react to an increase in NaCl concentration with an increase in
synthesis of shorter-chain fatty acids. These may be
unbranched or branched depending in the strain of halophile.
No definitive trend was found for the other two.

Key Terms: Halophile
Fatty Acid Methyl Ester
Transesterification

IR-09
How Is Your Heart Today? Echocardiograms In Medicine

Euncice Asare (Harlem Children Society), Advisor: Dr.
Sanul Corrielus (Howard University Hospital)

In medicine there are different types of area of expertise that
can be categorized depending on the specialty. There are
two main specialties: surgical and medical specialty. The
focus of this paper is to analyze an echocardiogram machine
and its functions in the medical specialty of cardiology.
Cardiology focuses on diseases of the heart. To determine
whether a patient’s heart is functioning properly such as the
valves, blood pressure within heart chambers, etc, doctors
need a diagnosing machine to assist with that. An echocar-
diogram serves as the primary means of diagnosing heart
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defects. Echocardiography is useful in diagnosing many
heart defects. It also determines when the problem is severe
and potentially life threatening. Other diagnosis includes
congenital heart diseases, blood clots or tumors within the
heart, active infection of the heart valves, and abnormal ele-
vation of pressure within the lungs, etc3. 

Key Term: Echocardiograms

IR-10
Design and Application of an Electrical Field in the
Construction of Polydimethylsiloxane (PDMS) in the
Study of Dynamic Tactile Interfaces

Wayne Chen (Syracuse University), Advisor: Professor
Ilona Kretzschmar (City College of New York)

Polydimethylsiloxane (PDMS), a silicon-based organic
polymer, is known for its unusual flow properties. Before
curing, it acts as a viscous liquid, similar to honey. After cur-
ing, it acts as an elastic solid, similar to rubber. This polymer
can be found in a wide range of applications such as in con-
tact lenses, medical devices, shampoos, caulking, lubricat-
ing oils, heat resistance tiles, etc. This study was a level of
research and experimentation performed under a larger
project, Study of Dynamic Tactile Interfaces, by Agatha
Cadette and Dr. Kretzschmar. The goal of Cadette and
Kretzschmar’s project is to seek a method of applying
PDMS to various forms of digital and visual interfaces, such
as a computer screen, and allow the surface to be manipu-
lated in a way that blind, or visually impaired users, may
still be able to access the information displayed, through the
sense of touch. Our goal in this project is to design a method
in which we can pack the PDMS particles in uniform pat-
terns to reduce the clusters and inconsistencies. We devel-
oped a method and setup in which we were able to consis-
tently produce cured PDMS films along with the ability to
apply an electrical charge during the curing process.
Although the electrical application aspect of this setup has
not yet been fully tested yet, we were able to create a
method, to produce PDMS films that could be electrically
charged during the curing process.

Key Terms: Chemical Engineering
Chemistry
Material Sciences

IR-11
Meteorologically-Adjusted Particulate Matter Trend
Analysis

Kristen L. Gore (North Carolina State University), Nicole
Bader (North Carolina State University), Marshall Gaddis
(North Carolina State University), Advisor: William F. Hunt,
Jr. (North Carolina State University).

Fine particulate matter (PM2.5) is a complex mixture of tiny
solid and particles suspended in the air that have an effective
aerodynamic diameter of 2.5 micrometers or less. These par-
ticles can impose a variety of harmful health effects due to
their ability to enter the respiratory and cardiovascular sys-
tems. A national ambient air monitoring program was initiat-
ed in 1999 to monitor PM2.5. In 2001, the EPA implemented
the Nitrogen Oxides State Implementation Call (NOx-SIP
Call) in an effort to mitigate ozone formation. However, the
ability to measure the true effectiveness of emission control
legislation is complicated by the impact of meteorological fac-
tors on ambient air quality. By creating an autoregressive lin-
ear model which accounted for meteorological variables, it
was determined that the NOx-SIP Call was successful in
reducing ozone in North Carolina, Maryland, and New
Jersey [“Meteorologically Adjusted Ozone Trend Analysis.”
Antczek, Brown, Gore, et al (NCSU) 2007]. Did the NOx-SIP
Call reduce PM-fine concentrations, as well? The purpose of
this project was to evaluate the effectiveness of the NOx-SIP
Call in curbing PM concentrations. Applying exploratory sta-
tistical methods to continuous hourly PM2.5 and meteoro-
logical data that spanned November 1998 to January 2007, it
was determined that the PM2.5 concentrations did not
decrease under the NOx-SIP Call, despite the reduction in
utility-related NOx emissions. In addition, an autoregressive
linear model was developed to take into account the meteo-
rological impact on PM2.5 concentrations. Future analysis
will determine if the same result occurs using the North
Carolina’s PM2.5 Federal Reference Method monitors.

Key Terms: Particulate matter
Statistics
Meteorology

IR-12
Isolation of a Broad Spectrum Antibiotic from the
California Red Sea Urchin

Mikhael Poblete (St. Mary’s College of California),
Advisors: Gerard Capriulo (St. Mary’s College of
California), Valerie Burke (St. Mary’s College of California)

The objective of the research was to begin the process of isola-
tion of an antibiotic substance previously found to be present
within the California Red Sea Urchin, Strongylocentrotus fracis-
canus. This was done through separation techniques involving
polar solvents (Deionized water or salt water) and organic sol-
vents, which was frequently hexane. Urchins were separated
into various mixtures, including spines, gonads, and coelomic
fluid. Each of these parts were liquefied in a blender and sepa-
rated into organic and aqueous phases multiple times using
hexane. After the separation, the aqueous and organic phases
were placed onto disks that were then placed on tryptic soy
agar pour plates of Psuedomonas aeruginosa, Bacillus subtilis, or
Bacillus cereus. The plates were then incubated at 37° C. The
presence or absence of antibiotic substance was associated
with the size of the lytic zone (bacterial kill zone) around the
disk. The results showed that another polar solution may iso-
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late the unknown more effectively than a non-polar substance
such as hexane since the lytic zones created by the aqueous
phases were larger than the lytic zones created by the organic
phases. Continuation of this work could be done by expanding
the separation techniques, as well as using salt water in the
extractions rather than ultra deionized water, which seemed to
decrease the effectiveness of the proposed antibiotic.

Key Terms: Isolation
Broad Spectrum Antibiotic
Lytic Zones

IR-13
Trophic Relationships within Tinicum Marsh,
Philadelphia, PA: Insights from the Stable Isotopes of
Carbon and Nitrogen

Erin McKinley (Northland College), Advisors: Dr. David
Velinsky (Academy of Natural Sciences), Paula Zelanko
(Academy of Natural Sciences), Dr. Jeffrey Ashley
(Academy of Natural Sciences and Philadelphia
University).

Long-term feeding habits and trophic levels of organisms
within a food web can be assessed by examining isotopic
abundances of carbon and nitrogen. Stable isotopes 13C and
15N are used for reconstructing trophic positions within
food webs by identifying carbon and nitrogen signatures
and tracing the extent of elemental transfers from one troph-
ic level to another. This information is critical in under-
standing the transfer of organic chemical contaminants in
aquatic and terrestrial systems. In this study, isotopic analy-
ses were used to determine dietary preferences and trophic
hierarchy of characteristic organisms collected within John
Heinz National Wildlife Refuge (Philadelphia, PA) at two
distinct sites. Ratios of stable isotopes 13C/12C and 15N/14N
were measured using a mass spectrometer coupled with an
elemental analyzer to trace the transfer of isotopic signa-
tures between trophic levels. Results show a significant dif-
ference in isotopic values of nitrogen between the two sites,
which may be due to spatial and biogeochemical effects.
Within each site there was a 3-5‰ nitrogen shift between
expected trophic levels. Smaller isotopic differences were
observed in the upper trophic groups (i.e., channel catfish),
which may have been a result of tertiary consumer mobility
and alternative food sources not considered by this study.
These findings, in addition to previous data from the same
location, will be used as part of an ongoing study to help
trace the accumulation of PCB and PBDE chemical contam-
inants in the food web.

Key Terms: Stable isotopes
Biogeochemistry
Food web studies

IR-14
Stochastic Innovation As A Mechanism For The Evolution
Of Scale-free Chemical Networks

Kyle Pounder (Saint Mary’s College of California), Allison
Beckwith (Saint Mary’s College of California), Advisors:
Adam Lucas (Saint Mary’s College of California), Ken Dill
(University of California, San Francisco)

The network representations of many biochemical process-
es and structures have been shown to exhibit a scale-free
topology. The existence of this topology has led to questions
of how and why it might have formed; specifically, it is of
interest to explore possible biochemical mechanisms for the
evolution of scale-free (general) biochemical networks. One
mechanism by which biochemical agents stochastically join
to form networks based on shared resources is the focus of
this discussion. Although this mechanism alone is not effec-
tive in creating scale-free networks, it is sufficient to create
structures that resemble (and have the potential to become)
scale-free networks.

Key Terms: Mathematical Modelling
Evolutionary Biology

IR-15
Isolation and Characterization of Exon-II-ββ-Hemoglobin
Gene in Dugesia tigrina

Maurish Bukhari (SUNY Plattsburgh), Rabindra Kadel
(SUNY Plattsburgh), Advisor: Nancy Elwess (SUNY
Plattsburgh)

Dugesia tigrina are flatworms belonging to phylum
Platyhelminthes. The objective of this research is to isolate
and characterize the expression of the Exon-II-β-
Hemoglobin gene in this organism. The gene for the hemo-
globin molecule in Dugesia tigrina has not yet been pub-
lished. According to our preliminary data, the gene is pre-
sent in them. Comparison of this sequence with that of
humans’ show that the gene is well conserved. The charac-
terization of expression of this gene is done by keeping the
organism under different environmental conditions, such as
temperature, isolating mRNA, producing cDNA and then
measuring the level of cDNA. The presence of Hemoglobin
gene in Planaria can lead to more questions on evolution
and the role of Hemoglobin in lower organisms. 

Key Terms: Genetics
Organismal biology
Animal physiology
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IR-16
Kaolin Consumption: A Survey of Macon County Stores

Kara Pickett (Tuskegee University), Advisor: A. Deloris
Alexander (Tuskegee University)

Kaolin, commonly referred to as “white dirt”, is clay that is
naturally found by riverbeds and lakes. Kaolin is found in a
wide variety of everyday substances and products, like
paint, medicine, paper, ceramics, ink, and other items.
Humans and animals also consume kaolin; this consump-
tion is called geophagia, the ingestion of dirt or soil. Kaolin
consumption is a worldwide phenomenon that encompass-
es many cultures. In the United States, kaolin consumption
is associated with rural Southeastern regions, where kaolin
is sold in local stores and gas stations. 

Our study’s aims are to determine how kaolin interacts
with the body, the psychological or biological factors
involved, and the rationale behind kaolin consumption. We
also wanted to determine the frequency of kaolin purchases
in Macon County, AL. Macon County is a rural county with
many stores that sell “white dirt”. Store managers and
employees from more than twenty-five stores were sur-
veyed by interview-style format. A questionnaire was used
to determine how much white dirt was being purchased,
why customers consumed the white dirt and whether or not
the people interviewed had any personal experience with
white dirt. We found that many of the people we surveyed,
wondered about the rationale behind white dirt consump-
tion, and consumed white dirt, red dirt, or cornstarch them-
selves. Most kaolin eaters were young women, pregnant
women, dialysis patients, and women who reportedly were
anemic. Our data suggest that women consume kaolin more
than males, and that there may be some biological factor
involved in the consumption.

Key Terms: Immunology
Sociology
Biology

IR-17
Computational Modeling of Sensorimotor Learning

Daniel Page (University of Idaho), Lesley Bryant (Linfield
College), Jeffrey Schmitz (Concordia College), Advisor:
Richard Wells (University of Idaho)

Human intelligence is developed throughout the lives of
humans. This development has been shown in well
defined stages, with each one building on the next. This
project models early learning in infants using neural net-
works to create a starting point from which to begin study-
ing the phenomenon of human intelligence. This model
may potentially be used for the study and prediction of

behaviors that could not otherwise be studied using biolog-
ical techniques.

By combining various types of neural networks
inspired by Grossberg’s work, we were able to construct a
representation of a biological system in which sensorimotor
data is perceived, processed, and learned. Using an “intel-
ligent agent” capable of simple sensory and motor opera-
tions, the system is able to form motor schemes and associ-
ate them with patterns. This is equivalent to the transition
between innate reflexes developing into the first acquired
habits in humans.

Resulting from our work is a model currently showing
encouraging results of learning specific motor commands to
reproduce a reflex without having received a reflex stimu-
lus. This transition suggests the acquisition of the first habits
in the sensorimotor stage of learning and thus a model
which provides a neurological foundation for Jean Piaget’s
theory of intelligence in children. 

This project lays the groundwork for a working model
of the development of sensorimotor intelligence in human
infants. Because higher forms of intelligence in humans
develop from these early stages our model gives us a start-
ing place in which to begin studying the overall phenome-
non of human intelligence.

Key Terms: Computational
Neuroscience

IR-18
Synthesis of Hydrophobically Modified Nucleobases to
Enhance Cellular Uptake of Antisense Oligonucleotides

Daniel Raible (Whitworth University), Pawan Kumar
(University of Idaho), Advisor: Patrick Hrdlicka (University
of Idaho)

Development of probes capable of specific gene expression
silencing is likely have an enormous impact on treatment of
diseases caused by abnormal gene expression. Over the past
decade there has been tremendous advancements in nucleic
acid based therapeutics. One example hereof, antisense
oligonucleotides (AO), are single stranded oligonucleotides
that can bind sequence specifically to an mRNA. To increase
the affinity of AOs to the mRNA locked nucleic acids (LNA)
have been incorporated into the AOs. Incorporation of these
conformationally restricted nucleoside analogs increase the
binding affinity of AOs toward complementary RNA by pre-
organizing the strand for hybridization. Additionally, LNA
exhibits improved enzymatic stability in vivo. One of the
major disadvantages of AO therapeutics is their poor cellu-
lar uptake. In an effort to address this, our group developed
six hydrophobic LNA analogs that will be incorporated into
AO’s. These hydrophobic groups are expected to increase
the cellular uptake of AOs. The goal of this research is to
develop a new class of drugs that can prevent formation of
proteins involved in diseases caused by abnormal gene
expression without perturbing the cellular machinery.
Further research is required to find the optimal AO label that
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specifically blocks pathogenic protein formation, maintains
enzymatic stability and has a high rate of cellular uptake. 

Key Terms: Antisense oligonucleotides therapeutics
Bioorganic Chemistry
Neuroscience

IR-19
Can Blood Lead Levels In Children Be Reduced?

Steven Somers (North Carolina State University), Advisor:
William Hunt (North Carolina State University) and Barry
Nussbaum (U.S. Environmental Protection Agency)

Lead exposure, whether acute or chronic, is a serious public
concern due to the associated health hazards. Chronic lead
poisoning, defined as a small amount of lead intake over a
long time period, is more common among children and can
have severe adverse effects on their cognitive development.
Even low levels of lead intake have been shown to cause
damaging effects after prolonged exposure. Our objective is
to investigate Elevated Blood Lead Level (EBLL) rates per
1000 children. We have compared the 2003 California EBLL
data to another EBLL data set they submitted in 2006 and
found the 2003 data to be incorrect. We have contacted other
state officials to validate the integrity of all the data and have
also contacted states that didn’t submit data to the CDC in
hopes of gaining access to their data. We are hoping to pre-
dict EBLL as a function of environmental factors and believe
different regions of the country will have different significant
factors. We have also produced a map that depicts the con-
centration of EBLL rates, highlighting the rustbelt as the
main area of concern for our nation. We are also waiting to
gain access into the NHANES dataset at Duke University.
Using exploratory statistical methods, we hope to better
inform the USEPA of areas with high EBLL. Our final objec-
tive is to provide a more accurate data base than the one cur-
rently available for the CDC and attempt to determine the
next major contributor to the current high EBLL in children.

Key Terms: Lead levels
Reduce lead exposure
Statistical analysis

IR-20
Investigating the Role of Tyrosine Kinase in Repeated-
trial Intermediate Term Memory

Rafael Renteria III (University of California Irvine),
Advisors: Dr. Thomas Carew (University of California
Irvine), Shara Stough (University of California Irvine).

The mechanisms underlying memory formation have been
extensively studied using the model system Aplysia californica,
which permits the study of memory at molecular, synaptic,

and behavioral levels. Aplysia shows an enhanced defensive
tail-withdrawal reflex following exposure to a noxious stimu-
lus (tail shock). This enhancement can be expressed as mech-
anistically-distinct forms of memory and synaptic facilitation
that persist into the short-, intermediate-, or long-term tempo-
ral domain, depending on the pattern of training. Each tail
shock releases the neuromodulator serotonin in nervous sys-
tem, which strengthens the sensory neuron to motor neuron
synapse. Tyrosine kinase, a signaling element commonly
upstream of mitogen-activated protein kinase (MAPK) activa-
tion, has been shown to play an important role in the induc-
tion of long-term facilitation in Aplysia, but its role in interme-
diate-term facilitation and memory remains unclear. Our
results show that neither intermediate-term facilitation nor
MAPK activation induced by repeated tail-nerve shocks
requires upstream tyrosine kinase activity, suggesting that
tyrosine kinase is not required for the formation of repeated-
trial intermediate-term memory. To further investigate the role
of tyrosine kinase in memory formation, we are developing a
semi-intact preparation to study sensitization of the tail-with-
drawal reflex. We have observed memory in this preparation
following five repeated shocks, but more control experiments
are required to show causal connections between training and
memory induction. The development of this preparation will
be especially beneficial for the mechanistic study of memory
formation because it allows us to investigate the requirement
of individual molecules in different cellular compartments
during the induction of actual memory.

Key Terms: Neurobiology
Learning and memory

IR-21
The Number of Tandem Repeats in the Dopamine
Receptor D4 Gene (DRD4) Correlates with the 2D:4D
Finger Ratios and Self Report Risk Taking Inventories

Kevin Gent (SUNY Plattsburgh), AJay DaleyKeyser (SUNY
Plattsburgh), Advisor: Dr. Jeanne Ryan (SUNY Plattsburgh),
Dr. Nancy Elwess (SUNY Plattsburgh)

The length of the second and fourth fingers, or digits, is
established during the prenatal period of development
through the presence of circulating testosterone. Typically,
males have a smaller digit ratio than females because of a
greater presence of prenatal testosterone. The ratio is also
associated with repeats found in the dopamine receptor D4
gene. This gene is associated with risk taking and novelty
seeking behaviors. The DRD4 gene is suggested to have 48
base pair repeats with the most common number of repeats
being somewhere between two and four. Generally, those
individuals who have two to four base pair repeats display
little to no “thrill seeking” or risk taking behavior. However,
studies indicate that individuals with seven to eleven
repeats of the 48 base pairs demonstrate “thrill seeking” or
risk taking behavior. In the present study, the relationship
between finger ratio (2D:4D), genetic coding for the
dopamine receptors, and risk taking behaviors will be
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examined in a college men’s ice hockey team and control
participants. It is proposed that the male hockey team will
have a lower 2D:4D ratio in comparison to a college genet-
ics class (none of who participate in an intercollegiate sport).
In addition, it is proposed that the male hockey team will
have significantly more dopamine receptor D4 base pair
repeats than the genetics class. These data will be correlated
with self-report ratings on two separate “risk-taking” inven-
tories.

Key Terms: Molecular Biology
Behavioral Study
Dopamine Receptor

IR-22
Are Bacteria in Bulk Tank Milk Associated with
Lactoferrin Concentration in Milk From High and Low
Somatic Cell Count Cows?

Antonia Domino (Washington College), Advisor: Murali
Temburni (Georgian Court University)

Mastitis is a persistent problem in the dairy industry, as its
presence on farms is detrimental both to milk quality and to
cow comfort. Few accurate cowside tests exist to aid produc-
ers in diagnosing mastitis. Lactoferrin (Lf) is a protein in milk
that exhibits non-specific immune function. Its concentration
in milk is typically elevated in response to infection. While it
is non-specific, Lf concentration tends to rise more in
response to Gram-positive infection than to Gram-negative
infection. Three high and three low somatic cell count cows
were chosen from each of four dairy herds, and a composite
milk sample was collected from each cow. An indirect ELISA
was used to quantify the concentration of bovine Lf in the
samples. A sample was also taken from the bulk tank on each
farm, and cultured on LB agar, mannitol salt agar, and
MacConkey’s agar to enumerate total bacteria,
Staphylococcus-like bacteria, and Gram-negative bacteria.
The concentration of Lf in the individual cows’ milk was
compared with their SCC and the predominant bacteria on
each farm. There was no correlation between bacteria and Lf
concentration, but the Lf concentration in the high SCC cows’
milk was significantly higher than the Lf concentration in the
low SCC cows’ milk (p<0.05); also, Lf concentration was sig-
nificantly correlated with the somatic cell score (R=0.647).

Key Terms: Dairy Science
Innate Immunity
Bacterial Culture

IR-23
Determination of Ancient Maya Haplotypes through
Mitochondrial DNA.

Shaurya Joshi (SUNY Plattsburgh), Advisor: Nancy Elwess
(SUNY Plattsburgh), Sandra Latourelle (SUNY Plattsburgh)

The primary purpose of this research project was to deter-
mine the migration routes of the Maya civilization using
mitochondrial DNA (mtDNA). Previous studies in this field
have shown that the Maya belong to one of four lineages.
These lineages have been characterized into four hap-
logroups A, B, C and D which are marked by restriction
fragment length polymorphisms (RFLPs), deletion or a
combination of the two. Ancient DNA (aDNA) was extract-
ed from the teeth of random skeletons from a collection of
approximately 600 Maya skeletons excavated from Tipu,
Belize by Dr. Mark Cohen, a professor within the depart-
ment of Anthropology at SUNY Plattsburgh. The aDNA
was PCR amplified, treated with restriction enzyme and
analyzed for the above mentioned markers through gel
electrophoresis. The study was aimed at determining the
haplotypes of 25 sample skeletons. 

Key Terms: Mitochodrial
Maya
Haplotype

IR-24
Development of Flexible Pouch-Based System for EXPAR
at the Point-of-Care

Michelle Sun (Keck Graduate Institute), Anna Hickerson
(Keck Graduate Institute), Tanya Ferguson (Keck Graduate
Institute), Angelika Niemz (Keck Graduate Institute),
Advisor: Jim Sterling (Keck Graduate Institute)

Point-of-care devices provide rapid diagnosis of disease,
allowing for faster treatment and prevention of disease
spread. While these devices are beneficial in hospitals and at
home, they can also be used in low-resource settings. This
project focuses on producing an inexpensive pouch-based
system for DNA amplification for use in a point-of-care
device that will detect the presence of HSV in humans. By
testing the biocompatibility of the isothermal Exponential
Amplification Reaction (EXPAR) for DNA amplification
with three flexible polymers in a single pouch format, we
found that polypropylene purchased from Qosina
(Edgewood, NY) was the most promising material for the
pouch. Using this polypropylene, we developed a two-
pouch system used for hot-start EXPAR in which sample
DNA and dNTPs are heated separately from the enzymes.
Once both pouches reached the requisite EXPAR tempera-
ture of 55°C, the center seal separating the pouches was
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removed so that the DNA and enzymes could mix. The pres-
ence of amplified DNA was detected using nucleic acid lat-
eral flow and we determined that EXPAR is compatible with
our two-pouch system. Using a reaction mixture with 1 pM
trigger concentration we found that EXPAR is completed in
approximately 15 minutes at 55°C. The no-trigger control
sample was not amplified allowing good discrimination
between the positive and negative samples. Strategies to
accelerate EXPAR include increasing the polymerase con-
centration and adding bovine serum albumin to the reaction.

Key Terms: Bioengineering
Cellular Biology/Microbiology
Microfluidics

IR-25
Modeling Binding Action of Anti-Methamphetamine
Monoclonal Antibodies

Sarahi Ramirez (University of Idaho), Advisor: Richard
Wells (University of Idaho)

Methamphetamine, which was frequently used by a specif-
ic group of individuals, is now rapidly becoming popular to
a diverse group of the United States population.
Methamphetamine is a very addictive drug; researchers
have explored using anti-methamphetamine monoclonal
antibodies to reduce methamphetamine effects and depen-
dence. These antibodies bind and sequester the drug in the
blood serum, preventing it from entering the brain. The goal
of the current study was to model the binding action of the
anti-methamphetamine monoclonal antibodies by using a
phenomenological model and equations. The study began
as qualitative model, which was later transformed into a
quantitative model by using the Linvill Modeling Schema.
The quantitative model was used as a phenomenological
equation model, which successfully measured the anti-
methamphetamine monoclonal antibodies binding action.

Key Terms: Neuroscience
Pharmacology
Chemistry

IR-26
Determination of a possible Beta-Thalassemia causing
mutation in the Tipu Maya as revealed by sequencing the
Beta-Hemoglobin gene exon-2 in ancient DNA (aDNA)
isolated from Maya Skeletons.

Nishank Bhalla (SUNY Plattsburgh), Advisor: Dr. Nancy
Elwess (SUNY Plattsburgh).

This study involves the sequencing and analysis of the β-
hemoglobin gene exon-2 in ancient DNA (aDNA) isolated
from Maya skeletons, which were excavated at a Maya

Cemetery in Tipu, Belize. The study of aDNA is challenging
due to extensive fragmentation, deterioration and contami-
nation concerns. To prevent contamination and ensure deli-
cate manipulation, the study was conducted in a separate
sterile laboratory, on canine and molar teeth using an estab-
lished protocol modified by our laboratory. Anatomical
studies, including skeletal and bone perforation measure-
ments, previously indicated the possible presence of the
blood disorder β-Thalassemia in several skeletons. To test for
the genetic basis of the disease, the second exon of the β-
Hemoglobin gene was amplified and sequenced.
Preliminary sequencing results have revealed a mutation
(Cytosine deletion at bp 43) indicative of β-Thalassemia
within this exon in several skeletons. This is significant
because there have been no reports of a β-Thalassemia caus-
ing mutation present in any ancient New World populations.
Further skeletal sequencing of this exon would confirm the
presence of this mutation, the extent of its prevalence, and
the possible presence of β-Thalassemia in the skeletal popu-
lation. This would help resolve the status of β-Thalassemia
as an Old World or a New World disease. Further research
would extend this study over the entire gene and involve
contemporary Maya sequences obtained from living Maya
individuals, which may yield several other such mutations.
Lastly, this study would increase the current knowledge base
for both aDNA and modern genetic studies.

Key Terms: Anthropology
Molecular Biology
Beta-Thalassemia

IR-27
Bio-Inspired Chitosan Hydrogel

Kyle Holmberg (Northwestern University), Advisor: Phillip
Messersmith (Northwestern University), Haeshin Lee
(Massachusetts Institute of Technology).

This study investigates a novel chitosan hydrogel that uses
a catechol-analog crosslinker, 2,4,5-trihydroxybenzaldehyde
(Tbz). Chitosan is the deacetylated form of chitin that is
found in the exoskeleton of arthropods and crustaceans.
The polysaccharide features a disaccharide repeat of β-(1,4)-
D-glucosamine and N-acetyl-D-glucosamine and has been
widely applied for functional biomaterials. The use of Tbz
to crosslink the chitosan backbone was inspired by the dis-
covery of dopamine as a surface adhesive molecule.
Dopamine combines the chemical functionality of 3,4-dihy-
droxy-L-phenylalanine (DOPA) and lysine found in mussel
adhesive proteins, Mytilus edulis foot protein-3 and -5 that
are found at interfaces between adhesive pads and oppos-
ing substrates. Similarly, this chitosan hydrogel system fea-
tures amine group functionality of chitosan chains and a
catechol-analog crosslinker. However, this system has been
designed with multiple forms of chemical reactivity. Under
acidic conditions of pH 5.5, the chitosan chain is grafted
with a benzaldehyde crosslinker through a Schiff base reac-
tion. The Schiff base is reduced to a secondary amine in the
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presence of the reducing agent of sodium borohydride.
Oxidation of the catechol moieties over time results in fur-
ther crosslinking between Tbz molecules, facilitating the
hydrogel’s unique dynamic phase transition behavior; the
hydrogel is first formed in a hydrated phase, and subse-
quently exhibited a phase transition over time to a dry brit-
tle state. It is hypothesized that the Tbz oxidation “collaps-
es” the hydrogel network. The system can be optimized for
different transition rates and has potential to form robust
bioactive coatings.

Key Terms: Biomedical Engineering
Material Science
Surface Chemistry

IR-28
Sedimentology of the Beach Placer Deposit of Montauk
Point, Long Island

Amanda Rios (Harlem Children Society), Elena Feldman
(Harlem Children Society), Manpreet Kaur (Harlem
Children Society), Natasha Bhalla (Harlem Children
Society), Advisor: Dr. Nazrul Khandaker (York College)

The focus of this project is on Montauk Point Long Island. It
is from there that the purple sand was recovered. In order to
determine the proximal and the ultimate source of the anom-
alous purple sand some experimentation is necessary. Even
though the sand was discovered along the Montauk moraine
it is not impossible for the proximal source to be the Harbor
Hill moraine. As for the ultimate source; meaning where the
source first came from, is proposed to have come from
Canada. 18 samples were collected from Montauk Point.
These samples were taken from four different patches.
Sample’s 1-4 were taken from patch # 1. Sample’s 5-10 were
taken from patch # 2. Sample’s 11-13 were taken from patch #
3 and the rest came from patch # 4. The patches vary in loca-
tion. Approximately 1000 grams of sand was recovered from
each patch. The project appears to have been successful
because the graphs showed similar trends. The project as it is
almost complete but it still is waiting in the XRF results, then
we will proceed to viewing the samples under a microscope.

Key Term: Earth Science

IR-29
Optimizing the Design of a Side Channel Blower

Kenneth D’Silva (Harlem Children Society), Littin Kandoth
(Harlem Children Society), Advisor: Dr. Chang-Hwan Choi
(Steven Institute of Technology)

During my internship at Stevens Institute of Technology, I
worked on the optimization of a side channel blower.
Working with the SIEMENS Elmo G_200 pump, we first

spent time learning the concepts behind the pumps, and
about the pumps themselves. Using this information, we
worked with the manufacturer’s model and redesigned the
structure via a computer modeling program known as
Pro_Engineer. After tampering with the model of the side
channel blower, we were able to sacrifice noise problems for
a much higher proficiency. When done with this step we
went on to simulate the different forces that affect the
process by which materials are moved within the pump by
using yet another computer program. ANSYS Fx was able
to simulate the different forces that take place to move mate-
rials in and out of the blower.

Key Terms: Nanotechnology
Mechanical Engineering

IR-30
The Marsh Makes the World Go ‘Round

Kalib St. Ange (Harlem Children Society), Advisor: Dr. Bob
Newton (Columbia University)

My internship was at the Piermont Marsh Facility in
Piermont, New York with my mentor Dr. Bob Newton and
some of my peers. We set out with a question …Can a large-
ly populated area coincide with a marsh? To figure this out we
set out at high tide to test the water, deploy Gee Minnow
Traps, collect traps, and identify fish and measuring them.
The answerer we were looking for was of course yes and we
had to research this very hard we set out daily in our canes
using a device (made by Yellow Stone Instruments) to test
salinity, dissolved oxygen, temperature, deep and turbidity
with other devices. We collected water samples and tested
them for bacteria and chloroplast; we also collected and
identified the fish that we trapped.

Key Terms: Environmental Science
Biodiversity
Habitat Selection

IR-31
What Drives Habitat Selection in the Sparkill, Tidal, and
Crumkill Creeks in Piermont Marsh?

Tashneen Bakht (Harlem Children Society), Sheryl Todman
(Harlem Children Society), Advisor: Dr. Bob Newton
(Columbia University)

Piermont Marsh is a brackish marsh that occupies 285 acres,
and is located 40km north of New York City and west bank
of the Hudson River. The main purpose of my research is to
determine, “What drives habitat selection in the Sparkill,
Tidal, and Crumkill creeks in Piermont Marsh?” Piermont
Marsh inhabits the three main study sites, the Sparkill,
Tidal, and Crumkill sites. During the past two summers
data was collected through investigations conducted by
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past Harlem Children Society Students. In the summer of
2008 my group and I worked on adding to this data base.
Further the animals are more abundant at the rivulets; there
is also more diversity there. However the larger animals are
located in the main channels. As of now no data analysis has
been made due to lack of time. This is an on going experi-
ment that is estimated to take five years to complete.

Key Terms: Biodiversity
Habitat Selection

IR-32
The Role of CFTR in Cystic Fibrosis

Praise Austin (Harlem Children Society), Advisor:
Dr.Yuying Gosser (City College of New York)

Hal Lewis, Sean G. Buchanan and Xia Gao and a host of
other Genetic research scientists set out to discover the
structure of CFTR NBD1 (Cystic Fibrosis Transmembrane
Conductor Non Binding domain 1). Understanding the
structure of the CFTR protein is important because this pro-
tein is directly related to the mutagenic disease cystic fibro-
sis. The structure of CFTR can be determines through crys-
tallization methods. CFTR is a major cause one of the most
common recessive diseases and is involved in ion transport
and is found mostly in the cell membrane. Crystallization
methods used include X-ray diffraction and hanging drop.
It was concluded the effective prediction of the NBD1 struc-
ture would assist in the comprehension of the causes of cys-
tic fibrosis. 

Key Terms: Cystic Fibrosis
Genetic Engineering

IR-33
Tissue Engineered Bone Replacement

Lisa Ho (Harlem Children Society), Advisor: Dr. Shubash
Minocha (University of New Hampshire)

Tissue engineering is a field of science that merges biology,
medicine, chemistry and engineering to solving problems
associated with organ transplantation. The purpose of tis-
sue engineering is to restore, maintain, or enhance tissue
and organ functions within the body. In most cases, there
are several important materials needed for tissue engineer-
ing. Tissue engineering consists of three parts, using cells
from your own body, growth factors and a scaffold. The
underlying basis is to cultivate your own body cells with
growth factors, to create a scaffold for the injured area. 

Key Term: Tissue Engineering

IR-34
Brooklyn Botanic Garden: Improving, Editing and
Expanding Interactive Keys

Rasheeda Abdullah (Harlem Children Society), Lena Mei
(Harlem Children Society, Savita Ramlall (Harlem Children
Society), Advisor: Dr. Gerry Moore (Brooklyn Botanic Garden)

The main goal of The Native Flora Project of Rubus is to doc-
ument the flora in all of the counties within a fifty-mile radius
of NYC. It has been over hundred years since the last flora of
the Metropolitan region has been documented. It is very
important to study and document the flora because there
have been drastic changes in the environment of the plants in
the last hundred years. Although it is rarely spoken about or
emphasized, many of our native plants are in danger. In fact,
more than 266 native species in New York are on the state’s
list of endangered plants. Many invasive plants have been
introduced to the Metropolitan area. This summer our objec-
tive was to expand and update the interactive keys which is
an interactive computer program in which the user enters
attributes (character-state values) of the specimen.

Key Terms: Botany
Interactive Keys

IR-35
Comparing the Effects of Different Concentrations of
Arsenic on the Acr3(2) Gene in Union Lake

Sasha Harbajan (Harlem Children Society), Advisor: Brian
Mailloux (Barnard College)

The purpose of this project was to determine if the arsenic
detoxification gene, Acr3(2) is present in high arsenic envi-
ronments and how the gene varies in different concentra-
tions of arsenic. Our goal was to compare the DNA
sequences from different samples. 

Samples were collected from Union Lake in southern
New Jersey. Each sample was from different depths from
the bottom of the lake. DNA was extracted from the sedi-
ments. The Acr3(2) gene was then amplified through PCR
and analyzed by gel electrophoresis. The bands were cut out
for gel purification. After gel purification, the gene was
transferred into chemically competent E. coli cells and
spread onto antibiotic LAN plates for colonies to grow
overnight. Colonies were picked out using micropipette tips
and were then dropped into tubes containing 1.5ml LB,
AMP, and KAN. The tubes were shaken for about 16 hours
at 37ºC. The final step was to prepare the samples for
sequencing using Qiagen’s Quick Lyse MiniPrep Kit. 20µl of
each sample were pipetted into PCR optical tubes, which
were then wrapped in tin foil and shipped to Genewiz DNA
Sequencing Service for analysis. 
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The Acr3(2) was proved to be present in high arsenic
environments and has diversity at the highest concentration
of arsenic in Union Lake. It may have a more important role
in the environment than other arsenic-reducing genes that
have been tested previously. 

Key Terms: Toxicity
DNA Sequencing

IR-36
Bio-Diversity and Nutrient Cycling in Piermont Marsh

Nunny Reyes (Harlem Children Society), Jessica Sinchi
(Harlem Children Society), Jennifer Marroquin (Harlem
Children Society), Advisor: Dr. Bob Newton (Columbia
University)

The purpose of our research this summer was to collect fish
data to analyze what drives habitat selection in Piermont
Marsh. Piermont Marsh is located 40km north of New York
City and west bank of the Hudson River. It is a brackish
marsh and occupies 284 acres. Our results showed us that
there is a denser amount of fish at the erosional sides of the
creeks but most fish prefer the rivulets because there they
can hide from predators, find shelter, and survive. From our
day and night sampling to observe the migration patterns of
the fish there were more fish collected during the nighttime
event in Event 1 than Event 2. This is an ongoing investiga-
tion and will be continued next summer. 

Key Terms: Environmental Science
Bio-diversity

IR-37
Impact of Plant and Fruits on Earth

Dave Ramsammy (Harlem Children Society), Advisor: Dr,.
Shubash Minocha (University of New Hampshire).

Mankind is dependent on Plants and Fruits. Plants and
fruits can help to end world hunger, be indicators, or help
clean up the environment. We don’t really think about the
foods we eat, but if we were to eat a fruit, chances are high
that the fruit is genetically modified. Plants can also be
cloned and it is very simple to do. Scientists can also modi-
fy plants to become indicators for a specific thing. The envi-
ronment is very dependable on plants also; plants can help
to reduce Carbon dioxide from the environment. 

Key Terms: Plant Biotechnology
Environmental Science

IR-38
Advanced Conformational Analysis: ab initio vs.
Molecular Mechanics

Rodney Agnant (Harlem Children Society),Advisor:Dr.
Steve Graham (St. Johns University)

Messenger molecules signal the release of substances to reg-
ulate their levels in cells. Cyclic Adenosine Diphosphate
Ribose (cADPR) is a cyclic nucleotide and a messenger mol-
ecule that signals the release of calcium in cells. To release
calcium, cADPR binds to a protein which binds to the ryan-
odine receptor (RyR). Once cADPR binds to the protein, the
protein is removed and calcium is released. The protein that
needs to be removed is still unidentified. However, by creat-
ing a conformation effective enough to remain attached to
the protein, we may be able to determine this protein. In
order to successfully study cADPR molecule, the method
should be tested on smaller scale molecules first. Through
the program HyperChem 8.0.4, molecules 2 prime deoxy
ribose (2’dA) and 3-Fluorine double prime dideoxy ribose
(F3”ddA) were analyzed. An ab initio 3-21G was run on a
south conformation of each molecule in order to calculate the
charges. After, 20 conformers of 2’dA and 20 of F3”ddA were
built in the computer (in silico) to represent the full cycle of
conformations they may go through. The energies and tor-
sion angles of each conformer were collected. Results
showed that most conformations follow normal trends. One
glitch point appeared for F3”ddA, which may be due to a
preference for the gamma torsion of the angle to be -60º as
opposed to 180º. Further investigation showed that 85% of
the conformations preferred the gamma torsion to be at -60º.
All of these factors will be taken into consideration when
using the program to study cADPR in the future. 

Key Terms: Chemistry
Bioinformatics

IR-39
A Study of Ataxia Telangiectasia

Abayomi Mariam Are (Harlem Children Society, Advisor:
Dr. Thomas Brennan (Bronx Community College)

In this study of Ataxia Telangiectasia we examined the diag-
nosis, causes, symptoms and treatments of this condition.
Our goal was to use gene mapping to map the gene associ-
ated with the condition. This was an introductory study for
developingfuture projects.

Key Term: Bioinfromatics
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IR-40
Bonding Tendencies of Mercury Acetate Hg(OAc)2

Ivan Schoop (Harlem Children Society), Advisor:Dr. Artëm
E. Masunov (University of Central Florida)

Over the summer my mentor and I worked with the crystal
structure Mercury Acetate Hg(OAc)2. What we were trying
to do is predict its bonding habits. The reason why we want-
ed to do this was to theoretically prove an experimental
research done on crystal structures. The experiment states
that as the secondary bonding distance of two atoms, oxygen
(O) and mercury (Hg), increases, the bonding of the energy
decreases. It also stated how the secondary bonding may
affect the vibration frequency of the oxygen and carbon
bonding. To accomplish our theoretical experiment we used
a computational chemistry program to run the crystal frag-
ment. What we did was simulate the same structure but with
different distances between the oxygen and mercury and fig-
ure out how it affected the secondary bonding energy and
also the vibration between the oxygen and carbon. The struc-
tures with different distances were optimized and run to
acquire the energy and frequency. The results we acquired
showed that as the distance increased the energy decreased
being inversely proportional. The frequency also showed
similar results in that as the distance of the oxygen and mer-
cury increased the vibration frequency decreased. The num-
bers that we attained in our results were slightly different
than the ones acquired in the experimental data, although
the result was in agreement with the experimental data.

Key Terms: Nanoscience
Chemical Engineering
Crystal Structures

MC-01
Purely Functional Knowledge Representation

Jonathan Gallagher (Christopher Newport University),
Advisor: David Hibler (Christopher Newport University)

This research investigates a way to make knowledge repre-
sentation purely functional and thus composable while
maintaining coherent and formally analyzable properties.
Knowledge representation is important to artificial intelli-
gence applications, and formal knowledge representation
schemas are critical where well behaved reasoning about
knowledge artifacts is desired. A purely functional knowl-
edge representation is interested in the way knowledge is
used versus the way knowledge is specified. Making
knowledge functional further allows composition of differ-
ent perspicuous knowledge domains, allowing emergent
knowledge to develop. On the other hand, if a knowledge

representation system is too complicated, it will not have
any utility; therefore, simplicity is a key to having a usable
knowledge representation schema. Category theory, a
mathematical body excellent for specifying and preserving
structures across different domains, is used to achieve com-
position of knowledge structures while maintaining a well
behaved way to reason about the knowledge. Simplicity is
achieved by introducing conceptual maps to organize and
specify knowledge in a naturally composable way. The
result is a categorically-oriented conceptual map that allows
emergent reasoning between knowledge structures.

Key Terms: Functional Programming
Knowledge Representation
Conceptual Maps

MC-02
Yao Spanners for Wireless Networks

Nawar Molla (Villanova University), Advisor: Mirela
Damian (Villanova University)

Wireless nodes are often powered by batteries and have lim-
ited memory resources. These characteristics make it critical
to compute and maintain, at each node, only a subset of
neighbors that the node communicates with. The collection
of nodes and their neighbors define a graph called topology
graph. An important topology graphs is the Yao graph,
which can be constructed and updated efficiently in a
dynamic environment. Let P be a set of points in the plane
representing wireless devices. The Yao graph Yk(P), for k >
2, is defined as follows. At each point u ∈ P, any k equal-sep-
arated rays originated at u define k cones; the Yao graph Yk
contains edges connecting u to a nearest neighbor in each
nonempty cone, for a total of at most k edges incident to u.
It is a standing open problem to determine whether the Yao
graph Yk is a t-spanner, for some constant t > 0 and k < 6: for
any pair of vertices u, v ∈ P, the shortest path in Yk from u to
v is no longer than t times the Euclidean distance between u
and v. We make progress towards resolving this problem by
showing that Y4 is a (12 + 10√2)-spanner for sets of points in
convex position. For a fixed vertex pair u, v ∈ P, our method
constructs a path of Yao edges confined to the smallest
square passing through u and v, and defines a relationship
between the length of this path and the boundary of the
square. We also show that a related Yao-based graph, called
Yao-Yao, is a spanner for point sets of bounded aspect ratio.

Key Terms: Spanners
Wireless ad-hoc Networks
Network Topologies
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MC-03
The Distribution of Digits of Prime Numbers in Binary
Representation

Stefanie Wang (Saint Mary’s College of California), Advisor:
Jim Sauerberg (Saint Mary’s College of California)

The distribution of prime numbers is generally thought to
be random. If the primes are written in base b, for some b>0,
it would be expected the digits in their base b expansion
would occur with equal frequency. In this presentation we
give data that suggests this may not be the case; in fact,
smaller digits seem to be more prevalent.

Key Terms: Prime numbers
Digit distribution
Binary

MC-04
How Stretched are Delaunay Spanners?

Kory Kirk (Villanova University), Advisor: Mirela Damian
(Villanova University)

Let S be a set of n points in general position in the plane (i.e.,
no three points of S are on a line and no four points of S are
on a circle). Connect each pair of points u, v ∈ S for which
there is a circle passing through u and v that contains no
points of S in its interior. The resulting structure is a graph
Del(S) with vertex set S, called the Delaunay triangulation of
S. It has been shown that Del(S) is a spanner with stretch fac-
tor t = 4π√3/9, meaning that for each pair of vertices u, v ∈ S,
the shortest path in Del(S) from u to v is no longer than t times
the Euclidean distance between u and v. One attractive prop-
erty of Del(S) is planarity: no two edges cross each other in
Del(S). Planar topologies enable the use of good routing
strategies for wireless ad-hoc networks, where battery and
memory resources are scarce and must be used efficiently. In
the case of Delaunay topologies, the efficiency of routing
depends on the stretch factor of Del(S). 

It is widely believed that Del(S) has stretch factor π/2. We
investigate this conjecture experimentally for complete
Euclidean graphs and for unit disk graphs, which are better
wireless network models. For each class of graphs, we deter-
mine the maximum stretch factor and the average stretch fac-
tor, computed over 20 random graphs. In the case of Euclidean
graphs, we obtained values of 0.35π and 0.2π respectively; in
the case of unit disk graphs, these values are 0.4π and 0.25π
respectively – slightly larger, supporting the intuition that unit
disks graphs have fewer edges (and consequently longer
paths) compared to complete Euclidean graphs. Our results
support the conjecture that Del(S) has stretch factor π/2. 

Key Terms: Computer Science
Wireless Networks
Stretch Factor

MC-05
Data Mining Of Significant Molecular Substructures
Using Functional Groups

Sayan Ranu (University of California, Santa Barbara), Ali
Rathore (University of California, Berkeley), Advisor: Dr.
Ambuj Singh (University of California, Santa Barbara)

We have developed a method to find significant substruc-
tures within large molecular databases. The significant sub-
structures contained in chemical compounds help chemists
discover useful properties of chemicals, such as the activity of
a compound against certain diseases. For example, if a sub-
structure occurs rarely in a universal database containing all
compounds, but appears frequently in the subset of com-
pounds which are active against cancer, then it is considered
to be significant. Applications of significant substructures lie
in areas such as drug development and discovery. To find the
significant substructures, each chemical compound must first
be represented as a set of features. Hence, a crucial aspect of
chemical data mining is to identify features that accurately
and efficiently characterize the chemical compounds. Our
method, known as GraphSig, not only uses atoms and bonds,
but also functional groups as features to incorporate chemi-
cal, rather than just structural information into the data min-
ing procedure. A functional group is a group of atoms within
a compound which is known to be responsible for the reac-
tions which the compound undergoes, and thus it contains
relevant chemical information about the compound which
would be otherwise lost. To explore the potential of signifi-
cant substructures, we employ them to classify compounds
in a given database by predicting their activity against a par-
ticular disease. Empirical analysis of GraphSig shows that it
outperforms state of the art classification methods both in
terms of accuracy and scalability.

Key Terms: Data Mining
Chemoinformatics
Computer Science

MC-06
The Brain and Computational Modeling: Influence of
Neuronal Geometry on its Repetitive Firing

Harold Gomes (Queens College of the City University of
New York), Advisors: Joshua Brumberg (Advisor & PI:
Queens College & The Graduate Center, CUNY), Nicholas
Carnevale (Collaborating Advisor: Yale University)

The brain is a complex physiological system, where phys-
ical quantities such as, voltage, electricity, cell geometry
play important roles in complex computations and infor-
mation processing. Yet, the physics and mathematics
underlying the detailed-mechanism are often mysterious.
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MC-08
Povray and Proscript

Mirza Shabbir (Harlem Children Society), Darren Alphonse
(Harlem Children Society),Advisor:Dr. Yuying Gosser (City
College of New York)

Povray is a computer program that allows you to generate
3 dimensional images on your computer. It’s an endless
void of space that you can do what you like with. The entire
space is like a grid with an X, Y, and Z axis. The X axis con-
trols the points going from left and right. The Y axis controls
the points going up and down. And the z axis controls the
points going back and forth. Animation is a feature in
povray that generates multiple photos of your image. Every
photo is slightly different depending on how many you
command to generate. This makes it look as though it were
really moving. Proscript is a program that can allow you to
generate 2 dimensional images. It’s a virtual piece of paper
on the computer and you have to program the lines and
shapes on it. The paper is an X and Y axis grid. The X axis
controls the points going from left and right. The Y axis con-
trols the points going up and down. 

Key Terms: Computer Science
Bioinformatics

MC-09
Fast Integer Factorization

Jesse Hertz (Fox Lane High School), Advisor: Elena
Kaczorowski (Fox Lane High School)

In this research, we explored the problem of fast integer fac-
torization. A function is defined, ƒ(x) = - cos(2πx) - cos(2πn/x)
+ 2 with roots at all integer factors and multiples of n. We
then define a function which is monotonically
increasing to a pole of order 2 in the range [2, q], where q is
the first integer factor of n. Subsequently we define a func-
tion ξ(s)=1/α(s). This function ξ(s) can be searched using
analytical methods. In particular, we show that if it is possi-
ble to evaluate α in O(bk) time, where b is the number of bits
in the argument to the function and k is a constant (equiva-
lently, in O((log n)k) time, if n is the argument to the function
and k is a constant), then it is possible to construct a poly-
nomial time algorithm to perform integer factorization.

Key Terms: Integer Factorization
Encryption
Semiprime

Neurons are the basic building blocks of our nervous sys-
tem, and action potentials (voltage-impulses) are at the
core of the information encoding-decoding process.
Neurons can be classified based upon their physiological
and geometrical features which have been shown to vary
in biological experiments. These differences are thought to
influence their computational abilities. Six morphological
groups of neurons were identified in a different study.
Here, we have investigated the role of cell geometry on
repetitive firing of action potentials i.e., voltage-frequency.
Using NEURON—a modeling software—we have simu-
lated 146 actual neurons with Hodgkin-Huxley dynamics
ΣIm=Cm(dVm/dt)+gNa(Vm–ENa)+gK(Vm–Ek)+gL(Vm–EL)
under six different computational models, to compare and
contrast the electrophysiology among the morphological
groups. We have injected electric current to find the corre-
sponding voltage-frequency response of neurons.
Geometric variables were the only parameters that varied
in each cell (i.e., actual cell morphology). All other experi-
mental variables were held constant in any specific model.
Our results indicate that there were indeed differences and
similarities in electrophysiology across the groups. Since
all six models had similar results, the degree of validity of
modeling technique is high. Thus, we believe that neu-
ronal geometry can strongly influence action potential
dynamics, and these biophysical differences may lead to a
better understanding of the information processing in our
complex nervous system.

Key Terms: Computational Neuroscience
Applied Mathematics & The Brain
Modeling in Brain Research

MC-07
Questions in the Distribution of Prime Numbers

Adarsha Subick (Harlem Children Society), Issac Nyarko
(Harlem Children Society),Advisor: Professor Gautam
Chinta (City College of New York)

Prime Numbers can generally be broken down into Rational
Primes and Gaussian Primes. Different methods were used
to find rational primes, including testing each number indi-
vidually, and creating a list of primes < x using the Sieve of
Eratosthenes. A scriptable symbolic calculations program,
PARI, was also used to script functions to handle repetitive
or tedious tasks. It was determined that there was indeed a
pattern to the distribution of rational primes in the set of
natural numbers, and that by dividing these primes into
groups of 1Mod4 and 3Mod4 almost evenly divided the
prime numbers, with an affinity towards 3Mod4. This affin-
ity for 3Mod4 holds true for relatively large values of x, and
also occurs in other Mod categories as well. This affinity for
certain categories occur for approximately half the cate-
gories in any divisor. This tendency towards one section
also holds true when dealing with Gaussian primes as well,
however, instead of dealing with categories of Mod, the
complex plane is divided between 0 – 45°.

Key Term: Mathematics
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ize the late time behavior of the solid/liquid boundary. It
was found that at low driving forces (low undercooling) the
boundary ordered into periodic cells and predictions for the
periodicity of the pattern as a function of driving force were
obtained. At high driving forces a transition to spatio-tem-
poral chaos was observed and a prediction for the critical
value of driving force that just leads to spatio-temporal
chaos was obtained.

Key Terms: Condensed Matter Physics
Directional Solidification
Kuramoto-Sivashinsky Equation

PA-03
Geometric Phase In A Current-Biased Josephson Junction
Qubit

Anthony Tyler (Drexel University), Advisor: Roberto
Ramos (Drexel University)

One of the simplest occurrences of Berry’s phase is a spin-1/2
particle in a magnetic field. As this B field is slowly varied
through a closed path in parameter space, the state of the par-
ticle gains a geometric phase. Here, we discuss how a macro-
scopic artificial atom composed of a current-biased Josephson
junction qubit to which a a sequence of high-frequency signals
are applied. We propose that the Berry’s phase gained by the
state of the artificial atom can be determined through NMR
techniques and quantum state tomography.

Key Terms: Quantum Computing
Solid State Physics
Low Temperature

PA-04
Molecular Dynamics Simulations of Electrostatically
Telescoping Carbon Nanotube Switches

Karen Burke (Oakland University), Renee Colby (Oakland
University), Advisor: George Martins (Oakland University)

There are several types of carbon nanotube (CNT) switching
devices currently undergoing experimentation. The hope of
such research is to understand the properties of a model
CNT switching device that should, firstly, operate at a fre-
quency in the tens of gigahertz (GHz) range, and, secondly,
operate at such frequencies with minimal heat creation. Our
research has been to investigate the operating frequency of
an electrostatically telescoping double-walled carbon nan-
otube (CNT) switch using molecular dynamics simulations.
The telescoping CNT switch that we have been studying
relies on an applied electrostatic force to extrude the inner
CNT, and on the attractive van der Waals forces to restore
the inner tube to its initial position. The frequency at which
the inner tube oscillates is essential to the switch’s overall
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PA-01
Molecular Fluorescence In a Planar Microcavity of
Negative Refractive Materials, a Theoretical Model

Matthew Gorby (Portland State University), Andy
Martwick (Portland State University), Advisor: Pui-Tak
Leung (Portland State University).

Negative refractive materials (NRM) refer to those dielectric
media which have both the magnetic permeability and elec-
tric permittivity being negative. The fluorescence character-
istics of a molecular dipole will be modified in a non-trivial
way when the dipole emits in the vicinity of these “meta-
materials”. The decay rate of a dipole in the vicinity of NRM
has been studied for materials of different geometries
including a spherical surface, spherical cavity, and a planar
boundary. We have chosen to focus on the geometry of a
planar cavity in which the dipole has been embedded. The
planar cavity offers easier experimental possibilities, espe-
cially the flexibility of varying the size of the cavity. The
method used to formulate the theory allows for the walls of
the cavity to both be NRM, both be traditional materials, or
one be NRM and the other traditional. Limiting cases will be
used to reproduce previous results for a planar boundary of
both traditional and meta materials. Established results will
be reproduced for a planar cavity of traditional material,
and new results will be obtained for NRM/NRM and
NRM/Traditional cavities using our formulation. Detailed
discussion of the results and the numerical methods used to
obtain them will be presented.

Key Terms: Theoretical Physics
Numerical Modeling
Condended Matter

PA-02
Directional Solidification Study using the Damped
Kuramoto-Sivashinsky equation

Oleg Martynov (Oakland University), Advisor: Ken Elder
(Oakland University)

Directional solidification is one of many important non-equi-
librium processes studied in condensed matter physics. This
is a process used in industry to produce impurity free solids
by forcing a liquid material through a temperature gradient.
As the material solidifies, impurities are rejected and collect-
ed at the solid/liquid boundary. The impurities can in turn
destabilize this boundary and lead to the formation of
ordered or chaotic patterns. The damped Kuramoto-
Sivashinsky (DKS) equation is used to model non-equilibri-
um processes like directional solidification and can be used to
characterize the long time scale development of the system.

In this research the DKS equation was solved numeri-
cally. Large scale simulations were performed to character-



performance. In our simulations, we anchor the outer CNT
to a fixed position and displace the inner CNT, allowing it
to oscillate. We compare how relative changes in length of
the inner and outer CNTs affect the operating frequency,
and thus the switch’s overall feasibility. It has been shown
that our DWCNT (double wall carbon nanotube) telescop-
ing system will operate at the required frequency, and at an
even higher frequency as the mass of the internal CNT is
decreased. The effect of changing the ratio of the diameters
of the two nanotubes through a variation of nanotube chi-
rality has also been investigated. 

Key Terms: Nanotechnology
Carbon Nanotubes
Molecular Dynamics

PA-05
Plasmonic Terahertz Detector with an Integrated Hot
Electron Bolometer

James Kally (Ventura College), Gregory Dyer (University of
California, Santa Barbara), Advisor: S.James Allen
(University of California, Santa Barbara)

We have characterized a tunable, narrowband, grating-
gated high electron mobility transistors (HEMT) that detects
terahertz radiation. Detectors of this class aid in filling the
technology gap of the terahertz band of the electromagnetic
spectrum, which is limited in terms of both detectors and
sources. A grating gate on the detector resonantly couples
terahertz radiation to 2D plasmons. An additional indepen-
dently-biased gate produces a bolometric element that sens-
es the absorption of terahertz radiation. The terahertz
responsivity follows dV/dT as a measure of temperature
induced change in the voltage. This confirms that the
response mechanism is bolometric. Detector response time
measured under terahertz illumination is proportional to
dV/dI, the differential resistance, which indicates the
response time is an “RC” circuit time constant. Taken
together, this data shows that this integrated plasmonic
detector behaves as a hot electron bolometer. With further
optimization to improve sensitivity, these tunable, fast, nar-
rowband detectors will lead to chip-based terahertz spec-
troscopy for a variety of purposes including research on
protein dynamics, biological and chemical detection for
homeland security, and medical diagnostics. 

Key Terms: Terahertz
Plasmonic Detector
Bolometric mechanism

PI-01
Langerhans Cells and Nerves: Bidirectional Signaling

Catharine Culjis (Boston University School of Medicine),
Advisor: Richard Granstein (Weill Medical College of
Cornell University)

Langerhans cells (LC) are dendritic antigen-presenting cells
residing in the epidermis. LC function is regulated by sev-
eral neuropeptides and neurotransmitters. Conversely, the
immune system regulates the nervous system through the
influence of inflammatory mediators, such as cytokines. It is
known that LCs possess specific membrane receptors for
neuropeptides. Whereas, the presence of receptors for neu-
rotrophins, such as brain-derived neurotrophic factor
(BDNF), neurotrophin 3 (NT-3) and nerve growth factor
(NGF) remains unknown. Furthermore, it is unknown
whether LCs communicate with elements of the nervous
system (or other cell types) through the use of neu-
rotrophins or other neuropeptides. Our laboratory has
shown that LCs can express interleukin-6 (IL-6), nerve
growth factor and the neuropeptides, peptide YY and neu-
ropeptide Y. We will examine the ability of LCs to synthesize
and secrete neurotrophins and neuropeptides including
BDNF, NT-3, vasoactive intestinal peptide, pituitary adeny-
late cyclase-activating polypeptide and calcitonin gene-
related peptide. Most importantly, we will examine regula-
tion of the expression of any of these that are present by toll-
like receptor ligands, stimulatory cytokines and ultraviolet
radiation, an important environmental influence on the
skin. Further elucidation of the intricate relationship
between the immune and nervous systems in the skin may
suggest novel approaches to the treatment of skin disorders
involving inappropriate immune reactivity.

Key Terms: Langerhans Cells
Neurotrophins
Neuropeptides

PI-02
Blood Usage, Margins, and Robotic Prostatectomy: Past to
Present Studies

Fawziyya Muhammad (George Washington University),
Advisor: Dr. Armando Jackson (Newark Beth Israel Medical
Center)

The objective of this project is to determine the success rate
of robotic and open surgery by analyzing the number of
positive/negative margins and the amount of blood trans-
fused in both procedures. This project also aims to provide
an unbiased assessment of the da Vinci Robotic System by
looking at past to present-day prostatectomy cases. We
reviewed 615 prostate cases performed at Newark Beth
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Israel Medical Center between December 2000 and August
2008. All the patients reviewed were males who had pri-
marily either prostate cancer or benign prostate hypertro-
phy (BPH). The number of positive and negative margins,
the lymph node status, and the amount of blood transfused
was analyzed in this study. Information was gathered from
the CoPath System and the Blood Bank. 102 open prostate-
ctomy surgeries were carried out, 26 prostates were found
with positive margins, while 74 had negative margins. As
for the lymph nodes, 46 tested negative for cancer, 36 were
positive. In 109 cases of the 513 robotic-assisted prostate
surgeries performed, cancer extended past the margin usu-
ally the right or left apex. 398 prostate cases had negative
margins and in 6 cases cancer was not present. 63 cases test-
ed positive for lymphatic metastasis, 286 were negative.
Out of the 615 robotic-prostatectomy cases, the blood bank
identified 24 patients that received blood transfusions. The
success rate or robotic and open surgery is almost equiva-
lent given the slight disparity between the negative and
positive margin rates. However, other data suggest that it
the surgeon rather than the tools determines the success rate
of a prostatectomy procedure.

Key Terms: Clinical Pathology
Prostate Cancer

PI-03
Detection Of Antibodies Against HIV RNA

Victor Cortez (University of California, Irvine), Advisor:
Donald Forthal (University of California, Irvine).

HIV is an enveloped retrovirus that is defined by its RNA
genome under going reverse transcription to full length
DNA and incorporation into the host chromosome.
Although typically directed against peptides, antibodies
have been shown to target nucleotides, specifically in
autoimmune diseases where they are found to be reactive
with highly structured ‘hairpin’ RNA. Due to the large
amounts of viral RNA being produced during the course of
HIV infection we hypothesized that HIV patients would
have antibodies against HIV RNA. HIV RNA was screened,
including regulator of virion (Rev), the Rev response ele-
ment (RRE), and the left terminal repeat (LTR) for reactivity
with sera from HIV positive patients. The presence of anti-
bodies was determined by coating glass beads with viral
RNA and using cell cytometry (FACS) to identify bound
antibodies. RNA capture by immobilized antibody followed
by quantitative RT PCR was also used. The data suggests
that antibody may be present to the HIV transcript Rev,
which is an early RNA product necessary for export of the
large RNA genome transcript. Additional experiments
using similar methods will be done to confirm the presence
of anti-HIV RNA antibodies and to determine the specific
RNA domains reactive with the antibody. 

Key Terms: Antibodies
HIV
RNA

PI-04
Lifespan Extension with Rhodiola rosea in Drosophila is
Independent of Fecundity Depression

Steven Maler (University of California, Irvine), Advisor:
Mahtab Jafari (University of California, Irvine)

Rhodiola rosea is an adaptogenic botanical extract that has been
shown to increase stress resistance in various organisms. It has
been found to have a number of therapeutic properties such
as immune enhancing, antifatigue and cardioprotective
effects. The main hypothesis of this study was that R. rosea can
increase lifespan in Drosophila melanogaster without impacting
major physiological confounds of aging such as fecundity
depression. The effects of R. rosea were investigated by mea-
suring changes in mean and maximal lifespan as compared to
the control. Since changes in Drosophila reproduction can alter
lifespan, fecundity assays were used to control for this con-
found of aging. In this project, we used R. rosea extract from
the Swedish Herbal Institute (SHI). This extract appears to
have high concentrations of the R. rosea putative active com-
pounds (rosavins). Drosophila was fed R. rosea at concentra-
tions of 0.0 (Control), 0.04, 0.2, 1.0, 5.0, 25.0 and 125 mg/ml.
The doses of 5.0, 25.0 and 125 mg/ml increased mean lifespan
in males and females, but also showed dose-dependent
decreases in fecundity. The doses of 0.04, 0.2 and 1.0 mg/ml
decreased mortality rate without reducing fecundity. Based on
these results, we are currently performing assays to evaluate
the impact of these lower doses on the mean and maximal
lifespan of Drosophila. From these preliminary findings, we
can assume that R. rosea life extension properties are not due
to caloric restriction or depression in fecundity. 
Supported by NIH-MBRS Grant GM-55246

Key Terms: Anti-aging
Adaptogen
Fecundity

PI-05
The Effectiveness of N-Acetyl-L-cystine (L-NAC) in the
Treatment of Noise-Induced Hearing Loss as Measured
Using Auditory Evoked Responses.

Anton Norwood (Plattsburgh State University of New
York), Advisor: Roger Hamernik (State University of New
York), Advisor: Bob Davis (Plattsburgh State University of
New York)

This study was designed to assess the effect of N-Acetyl-L-
cystine (L-NAC) on hearing in chinchillas exposed to complex
high noise levels. The noise exposure was complex having an
Leq of 105 dB SPL, for 8h/d for 5 days. Three groups of ani-
mals (N = 16) were exposed to noise. One group (N=6)
received the drug (L-NAC, 325 mg/kg, i.p) two times a day
for two days both before after exposure, and each day during

138

S T U D E N T  P O S T E R  A B S T R AC T S



exposure. The second group (N=6) was exposed to noise only,
and third group (N=4) was administered saline and exposed
to noise. Thresholds were determined using auditory evoked
potentials (AEPs) recorded from a bipolar EEG electrode
inserted in the inferior colliculus of the brainstem. The
amount of permanent threshold shift (PTS) resulting from the
noise exposure was determined from the difference between
the pre- and 30 day post-exposure threshold frequencies of
0.5, 1.0, 2.0, 4.0, 8.0, and 16.0 kHz. In all three groups the PTS
was similar and greater than 40-50 dB at the frequencies of 2.0
kHz and above. There was no significant difference (ANOVA)
in PTS among the three groups. Treatment with L-NAC did
not result in a significant reduction in AEP threshold and is
not effective in reducing severe noise-induced hearing loss. 

Key Terms: Noise-Induced Hearing Loss
N-acetyl-l-cystineine (L-NAC)
Auditory Evoked Potential

PI-06
Variable Ladder Beam and its Use in Determining Optimal
Dose of Neural Stem Cells for Spinal Cord Therapy

Gabriella Funes (University of California, Irvine), Kevin
Huang (University of California, Irvine), Advisor: Aileen J.
Anderson (University of California, Irvine)

Our lab has previously shown that the fixed horizontal ladder
task is a sensitive measure for discriminating locomotor recov-
ery in the range of stepping frequency after mid-thoracic con-
tusion-induced spinal cord injury (SCI) in mice, and that per-
formance on this task is proportional to injury severity in this
range (Cummings et al., 2007). In the present experiment, we
quantified fixed horizontal ladder performance in mice that
received transplants of human neural stem cells (hCNS-SCs),
with the goal of testing recovery of function in animals that
received different cell doses. However, 11-13 weeks post trans-
plantation, the fixed ladder test was not sensitive enough to
differentiate groups because all animals had achieved consis-
tent stepping. Therefore, in the present study, we sought to
compare results from the fixed horizontal ladder with a new
task, the variable horizontal ladder. The variable horizontal
ladder prevents compensatory learning by employing vari-
able spaces between the rungs, and has improved sensitivity
for quantifying skilled locomotor movements (Metz et al.,
2002). Performance on the fixed and variable horizontal lad-
der tasks was compared at 15 weeks post-hCNS-SC transplant
(wpt). The error rate for each mouse was averaged across runs
(n=2-3), and quantified based on videotaped frame-by-frame
analysis. We predict that the variable horizontal ladder beam
task will be sufficiently sensitive to discriminate differences in
misstep averages and therefore distinguish between recovery
rates of mice that received different stem cell doses. Tasks are
currently being analyzed and results are expected by the end
of August, 2008. 

Key Terms: Neurobiology
Spinal cord injury
Stem cell therapy

PI-07
Pathway Analysis of Chronic Multiple Sclerosis
Microarray Data

Kathleen Clement (University of Michigan), Shreyas
Hirekhan (University of Michigan), Advisor: Robert Zand
(University of Michigan)

Multiple sclerosis (MS) is an autoimmune disorder of the
central nervous system, which results in the thinning and
eventual destruction of sections of the myelin sheath. The
causes of this disorder are unknown, but published litera-
ture suggests that there are contributing environmental fac-
tors and an autoimmune component via molecular mimic-
ry. Recent literature has also suggested that vascular
endothelial growth factor (VEGF) has a key role in multiple
sclerosis. Increased serum levels of VEGF have been associ-
ated with increased length of spinal chord lesions in MS,
and VEGF expression is upregulated in acute and chronic
MS plaques. In order to better understand the complexities
of MS, we analyzed chronic MS microarray data using
GeneGo, a pathway analysis tool, to both identify the key
signaling pathways differentially affected by MS and to
identify new drug targets. We also hypothesized that the
GeneGo downstream signaling pathway for VEGF would
be differentially affected in the chronic MS microarray data.
Cytoskeleton remodeling, cell adhesion, VEGF signaling,
and signal transduction through inositol triphosphate (IP3)
were identified as the most differentially affected signaling
pathways (p>2E-05 for all). VEGFR2 and urokinase plas-
minogen activator surface receptor (uPAR) were identified
as possible drug targets. The results suggest that leukocyte
adhesion and VEGF downstream signaling play an impor-
tant role in the MS inflammatory response and encourage
therapeutic strategies to target these key areas.

Key Terms: Multiple Sclerosis
Neurology
DNA Microarray

PI-08

Macrophage Development in Mouse Liver

Bryan Lopez (University of California, Irvine), Advisor:
Richard T. Robertson (University of California, Irvine)

The time of development of macrophages in the mouse liver
is unknown. In the liver, these macrophages are known as
Kupffer cells. Their role is to phagocytose cellular debris
and pathogens, and to stimulate lymphocytes and other
immune cells to respond to the pathogen. The liver was the
focus of our study because of its detoxification and purifi-
cation functions in an organism. The Kupffer cells surround
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and phagocytose any cellular debris or pathogens that enter
the liver via blood circulation. The goal of our research was
to find out when Kupffer cells first appear in mouse liver.
This was accomplished by conducting intravenous (IV) and
intraperitoneal (IP) injections of fluorescently labeled latex
microspheres of various sizes followed by 4%
paraformaldehyde perfusion and immunocytochemistry.
The reasoning behind the beads was that as these beads cir-
culate through the blood, macrophages will phagocytose
them as foreign matter. As a measure of Kupffer cell devel-
opment, F4/80 antigen expression will be monitored;
Kupffer cells have been reported to express this antigen.
Preliminary results show that there is phagocytosis activity
by Kupffer cells as early as postnatal day 3. Prior to postna-
tal 3, the mice are extremely small and difficult to inject IV
so an IP injection must be done. Fortunately, IV and IP injec-
tions yield essentially the same results in fluorosphere dis-
tribution. Simultaneous bead injections, varying in size by
at least a factor of 10, show that larger beads are phagocy-
tosed by Kupffer cells while smaller beads are taken up by
both Kupffer and endothelial cells in the liver. 

Key Terms: Macrophage
Liver Development
Kupffer Cells

PI-09
Silver Nanoparticles In Medical Applications

Brian Billones (Allan Hancock College), Advisors: Erica
Lively (University of California, Santa Barbara), Barbara
Herr Harthorn (University of California, Santa Barbara),
Bruce Bimber (University of California, Santa Barbara).

Silver nanoparticles have emerged as one of the most com-
mon nano-materials used in the consumer market today. It
comprises nearly 20% of all consumer products that contain
nanotechnology. These nano-enabled commodities contain
nanosilver particles that range from 10 nm to 100 nm in size.
The nanoparticles are usually applied as a coating to prod-
ucts because the silver offers added antibacterial benefits.
Although silver has long been hailed for its highly effective
antibacterial properties, the consumer use of silver nanopar-
ticles is controversial. This research focuses on the societal
implications of silver nanoparticles for use in medical appli-
cations, such as the treatment of wounds or as a spray for
surgical instruments and as a contraceptive. To carry out the
research, product information was obtained through the
examination of product literature from various sources.
Additionally, a global value chain was constructed to pro-
vide a thorough product analysis. This investigative
approach exposed the toxicity and environmental impact of
silver nanoparticles as well as its health implications.
Scientists and researchers have noted that silver is relative-
ly safe and non-toxic to mammalian cells; however, silver in
the bulk form versus the nanoscale may be disparate in their
toxicity. In addition, long-term exposure studies, including
organ accumulation, degradation, and possible adverse
effects are limited and slowly understood. This research

reviews the major questions concerned with increased use
of silver nanoparticles in medical applications.

Key Terms: Nanotechnology
Social Science
Toxicology

PI-10
Cleft Palate/Lip & Harlem Children Society Initiation In
Honduras

Nixon Arauz (Harlem Children Society), Advisor: Joseph
Haddad (Columbia University), Carlos Flores (Honduran
Medical Institute)

The purpose of this work was to study Cleft Lip/Palates in
Honduras. The idea behind, to conduct this research that
can change the lives of millions of Honduran people, living
in the northern Honduran Departments (States) of Colon,
and Atlántida, to help them educate the people that reside
in the this geographic location of Honduras. This research
was done in the city hospitals Atlántida, and D’Antoni, of
La Ceiba Atlántida.

The research methods were to collect blood samples of
cleft palate/lip cases in different parts of Honduras, deter-
mine the factors behind this pathology to see whether if is
environmental or behavioral factors, target the gene respon-
sible for the pathology and help the Honduran government
to support problems in these areas.

The other purpose of this project was to start the
Harlem Children Society Program in Honduras. The goal
was to build stronger leadership ability, diplomacy and
with the conviction that this project was doable. The Harlem
Children Society Program initiated the program with five
Students; Dixon Guity, Clariza Arauz, Jeffrey Solano,
Pamela Cacho, and Saira Arauz. The future outcomes will
be to increase the interest of the Honduran youth in the sci-
ences and in hopes of helping the youth motivating them to
obtain a education. An additional goal for the program is to
expand the program and make it a national program. 

Key Terms: Medicine
Education
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golgin subfamily A member 3 (Golga3) gene in C3Fe;B6-
repro27 mutant mice that is not present in C57BL/6J controls
or in the published mouse sequence. The Golga3 gene is locat-
ed on Chr 5, is almost 50 kb, and contains 25 exons. The mRNA
transcript is 4,815 bp encoding a 1,447 amino acid polypeptide.
GOLGA3, also known as MEA2 and GOLGIN130/golgin-95,
is a Golgi apparatus cis-matrix protein important for redistrib-
ution during mitosis, protein targeting, and has been implicat-
ed in the apoptosis signaling pathway. C3Fe;B6-repro27
mutant mice harbor a point mutation in exon 19. When trans-
lated, this mutation replaces a glutamine with a stop codon
leading to a truncated protein with unknown functionality.
Golga3 was initially identified as a candidate gene because its
disruption in a mouse line causes spermatogenic defects simi-
lar to C3Fe;B6-repro27 (Matsukuma et al., Mamm Genome
10:1-15,1999). Caused by a reciprocal translocation, the
Matsukuma mouse model expresses a GOLGA3 protein that is
truncated on the amino terminal end while the repro27 muta-
tion would lead to a truncation on the carboxy terminal end.
The repro27 mutation is recessively inherited and mice show
gender-specific infertility. Testes/body weight ratios are the
same in mutant and control mice at 2 wks.  However, by 3 wks
mutant mice have significantly lower ratios. Mutant mice
show a significant loss of germ cells between 15 and 18 days of
age. TUNEL analysis implicates apoptosis. Completion of
meiosis in surviving spermatocytes is delayed and spermio-
genesis is abnormal; sperm have deformed heads without tails.
Analysis of epididymal sperm shows very low concentration
and motility, and in vitro fertilization is unsuccessful.  C3Fe;B6-
repro27 provides a unique and valuable model to study the
role of GOLGA3 in apoptotic signaling pathways.

PR-20
Tardigrades of China: A Preliminary Expedition Report

Miller, W.R., S. Shivley, G. Joy, J. Beckhem & C. Beasley, 
Department of Biology, Baker University, & Department of
Biology, McMurry Universtiy.   

Tardigrades remain a little known and little studied phylum
of animals and the diversity of the taxon from central Asia is
even less documented.  Our ongoing project included a
research expedition to China with several students during the
summer of 2005. More than one thousand samples of moss
and lichen, tardigrade habitat, were collected.  For the last
two years, student researchers have been examining the sam-
ples for tardigrades and have  recovered more than 400 spec-
imens. They represent two classes, three orders, four families,
six genera and 12 species. One or two may be new to science.
We are now evaluating the data for habitat/species and
species/species associations and are looking at the spatial
relationships of the distributional patterns of the various
species.  The work is ongoing and to date more than 18 stu-
dents have participated in the project which is supported by
the RUI (Research at Undergraduate Institutions) program of
the National Science Foundation (NSF) and is in collabora-
tion with the Academy of Natural Science, Philadelphia, the
Missouri Botanical Garden, and McMurry University.
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PR-18
Modeling and engineering of nanomolecular interactions

Faisal Reza, Duke University, Department of Biomedical
Engineering, Institute for Genome Sciences and Policy

Nanomolecular interactions are essential for life.  Were such
interactions not possible, the genomic code of all living
beings could not be read, written, replicated, or repaired by
the proteomic machinery—in essence, life would cease to be
living.  Thus, modeling and engineering nanomolecular
interactions would broaden understanding of and enable
advances in these fundamental phenomena.

Modeling spatio-temporal interactions is vital to
understanding how natural biomolecules can process
diverse signals.  These signals, propagated by spatial inter-
actions between genes and proteins, can encode and decode
information in the temporal domain.  Findings indicate that
fidelity and speed of frequency signal transmission among
cellular noise is limited by a critical frequency.  Successful
interactions adhere to this critical frequency while corrupt-
ed or failed encoding or decoding interactions may involve
frequencies that are higher than this critical frequency.

Engineering structure-function interactions is essential
to advancing how synthetic biomolecules can form novel sys-
tems.  These systems, composed of complexes of nucleic-acid
substrates and amino-acid enzymes, can recognize and cat-
alyze information in the biophysical domain.  Findings sug-
gest that the coupling of computational filtering and biologi-
cal focusing criterions can filter out energetically unfavorable
interactions and focus on interactions that are evolutionarily
supported.  Successful interactions balance favorable contri-
butions from sterics, electrostatics, hydrogen bonding, and
solvation while failed recognition and catalysis interactions
may be due to an unrecoverable penalty in these factors.

Understanding and advances from modeling and engi-
neering of monomolecular interactions has beneficial and
profound societal applications and implications for disci-
plines such as nanotechnology, biomedical therapy, and nat-
ural theory.

PR-19
Mutation in the Golga3 Gene Identified in Male
Infertility Mouse Model with Defective Spermatogenesis,
C3Fe;B6-repro27

L.F. Bentson, V.A. Agbor, S.A. Bornstein*, M.A. Handel*,
and C.C. Linder. New Mexico Highlands University, Las
Vegas N.M.,*The Jackson Laboratory, Bar Harbor, M.E.

C3Fe;B6-repro27 is a genetic mouse model of male infertility
generated by the ReproGenomics Program at The Jackson
Laboratory. We identified a mutation in the Golgi autoantigen,
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BC-16
Use Of Glide® Docking Energies To Select Xanthine
Oxidase And Xanthine Dehydrogenase Inhibitors With
Favorable Binding Orientations

Fakunmoju, Layomi (Ohio Northern University), Mahfouz,
Tarek (Ohio Northern University), Hoffman, Alex (Ohio
Northern University), Koch, Dana (Ohio Northern
University), Patel, Rajvi(Ohio Northern University),
Stockert, Amy (Ohio Northern University)

Xanthine oxidase (XO) is an enzyme that converts hypoxan-
thine to xanthine and xanthine to uric acid, the last two steps
in purine metabolism. XO uses oxygen as its final electron
acceptor and is therefore indicated in oxidative damage.  We
utilized computer modeling and docking programs to esti-
mate the docking energies of a variety of potential inhibitors.
Docking modes were visualized using the Glide docking pro-
gram and the estimated energies were used to select potential
compounds for further studies.  Our results indicate arginine
880 (310 in xanthine dehydrogesnase) in orientation of the
compound for effective inhibition.  Binding of inhibitors to
two arginine mutants of Xanthine Dehydrogenase was also
investigated computationally and supported our conclusions.

Key Terms: xanthine dehydrogenase
inhibitor
xanthine oxidase 

BC-17
Kinetic Analysis of Inhibitory Compounds of Xanthine
Oxidase Selected Based on Computer Docking Results

Petersen, Brad (Ohio Northern University), Mahfouz, Tarek
(Ohio Northern University), Patel, Rajvi (Ohio Northern
University), Hoffmann, Alex(Ohio Northern University), 
Fakunmojo, Layomi (Ohio Northern University), Stockert,
Amy (Ohio Northern University)

Xanthine Oxidase (XO) is an oxido-reductase enzyme that
converts hypoxanthine to xanthine and then onto uric acid.
XO houses iron/sulfur centers, molybdopterin and FAD that
require a substrate with a specific charge, conformation and
size in order to properly inhibit the enzyme. More specifical-
ly the reductive half-reaction is what the inhibitor is trying to
prevent. This reaction requires electrons to move from the
molybdpterin to the iron/sulfur centers and finally to FAD.
During the oxidative half-reaction the electrons are then
passed onto an oxygen molecule.  Under normal metabolic
conditions the enzyme has a constant supply of oxygen and
can steadily reduce the oxygen creating hydrogen peroxide
as well superoxides. These are then taken care of by catalase
and superoxide dismutase when produced in normal
amounts. When the body is in hypoxic conditions like during



a stroke or myocardial infarction the electrons build up on the
FAD. When oxygen is then presented to the enzyme again it
results in a rapid release of reactive oxygen species like the
hydrogen peroxide and superoxide which causes oxidative
damage to cells. To prevent this outcome a computer analysis
of various potential inhibitors was introduced to a XO model.
After selecting some of the best inhibitors according to the
model, steady state kinetics were tested on XO purified from
un-pasteurized bovine milk. The goal of this experiment was
to find a compound that competitively inhibits XO at low
concentrations of the compound in order to prevent oxidative
damage in patients with strokes or heart attacks.

Key Terms: Xanthine Oxidase
Kinetics
Oxidative Damage 

BC-18
Effects of Xanthine Dehydrogenase Argenic Mutants on
Potential Xanthine Oxidase Inhibitors

Amy Stockert (Ohio Northern University), Alexander
Hoffman (Ohio Northern University), Tarek Mahfouz (Ohio
Northern University), Silke Leimkühler (University of
Potsdam, Potsdam, Germany ), Diana Popovich (Ohio
Northern University), Jessica Boss (Ohio Northern
University), Jamie Gallespie (Ohio Northern University),
Layomi Fakunmoju (Ohio Northern University) 

Xanthine oxidase (XO) converts hypoxanthine to xanthine,
and xanthine to uric acid in the final steps of purine metabo-
lism. XO contains molybdopterin cofactors, and passes elec-
tron density through flavin sites and iron/sulfur clusters onto
oxygen.  In an ischemic event, this oxidative half-reaction does
not occur, causing the build-up of reducing equivalents. When
oxygen returns to the system, reducing equivalents rapidly
convert oxygen to reactive oxygen species which cause oxida-
tive damage to cells post-ischemia. Patients receiving allop-
urinol, a well known XO inhibitor, have shown significantly
less oxidative damage post-infarction. Development of a fast-
acting, slow-release inhibitor of XO as a cardioprotective mea-
sure during myocardial infarction is necessary.

As part of the active site of XO, an arginine residue at the
active site helps stabilize electron density. Mutants of xanthine
dehydrogenase (XDH) were produced, converting this argi-
nine residue to lysine or methionine. XDH was chosen due to
its similarity to XO and the availability of an expression sys-
tem. Computer docking was utilized to visualize a binding ori-
entation in the active site with wild type and mutants. Kinetic
studies were performed to examine rate effects. Lysine reserves
enzymatic activity, while a loss of activity is seen with methio-
nine, consistent with previously published kinetic analysis.

Key Terms: Enzymology
Xanthine oxidase
Biochemistry 

BC-19
Characterization of A Metal-Sensing Degradation Signal
in Yeast S. Cerevisae

Joshua J. Bies (University of Nebraska-Lincoln), David J.
Adle (University of Nebraska-Lincoln), Advisor: Jaekwon
Lee (University of Nebraska-Lincoln)

Prompt change in protein expression is implicated in a number
of regulatory mechanisms. Our previous study demonstrated
the transmembrane protein PCA1 specifically extrudes the
heavy metal cadmium in yeast Saccharomyces cerevisiae, which
provides the first example of a cadmium-specific P-type
ATPase. Over-expression of the protein allows growth in
media containing normally toxic levels of cadmium. PCA1 is a
short lived protein; however, cadmium, copper and silver dra-
matically increase protein expression and promote plasma
membrane localization without affecting transcription. 

Here we present evidence which supports the regulatory
role of a cysteine-rich domain in controlling PCA1 turnover as
a function of cellular metal levels. Deletion of this domain did
not affect cadmium tolerance and results in constitutive
expression of PCA1 in the absence of cadmium. Fusion of the
domain to an otherwise stable protein results in high turnover
that can be prevented by metal ions. Using serial deletions and
chimeric fusions we have mapped the regulatory domain and
discovered residues 250-350 function as an autonomous
degradation signal.  Further exploration of the region using
site-directed mutagenesis uncovered specific pairs of cys-
teines involved in the sensing of copper and cadmium, as well
as other single amino-acid mutations which dramatically
affect regulation.  GFP protein fusion mutants were used to
visualize PCA1 localization, and western-blot analysis detect-
ed expression levels.  A bioinformatic analysis revealed the
cysteine residues involved in copper and cadmium sensing
are conserved within a consensus sequence in the 250-350
region. Potential homologues of PCA1 are currently under
investigation. 

Key Terms: Biochemistry
Protein regulation
Metal binding 
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BC-20
Studying Regulation of Neu5Ac (Sialic Acid)
Biosynthesis in Drosophila.

Dheeraj Pandey (Texas A&M University), Advisor: Dr. Vlad
Panin (Texas A&M University)

Glycoconjugates are very important compounds found in
all domains of life. They are not primary products of genet-
ic code like other structural biomolecules such as proteins
and nucleic acids (Fukuda M., 2000). They are product of
glycosylation, i.e. addition of sugars to target molecules like
proteins and lipids. Sialylated glycoconjugates are synthe-
sized when sialic acids from donor molecules are trans-
ferred to the target molecules by sialyltransferase. These sia-
lylated glycoconjugates are involved primarily in mediating
the cell-cell interaction. Due to their prominent position on
cell surface they act as recognition site for various receptors
as well as pathogens. Until now, most of the research about
sialic acids and their functions is limited to deuterostomes.
The information about the biosynthesis of sialic acid is
incomplete and not well studied in protostomes. In
Drosophila, the GNE enzyme, that catalyzes the first two
steps of sialic acid synthesis in vertebrates, is absent but the
sialylated products can be detected in small quantities. I am
interested in studying if an isozyme of GNE is present in
Drosophila which catalyzes the rate limiting reaction of the
glycosylation pathway. 

Key Terms: Genetics
Glycobiology
Biochemistry 

BH-29
A Matter of Taste: The Role of Social Attitudes

Elizabeth Kates (Christopher Newport University), Brian
Comer (Christopher Newport University), Advisor: Dr.
Diane Catanzaro (Christopher Newport University)

The present study examined the relationship of bitterness
sensitivity and social attitudes toward beer.  College stu-
dents (n=136) reported their affect toward beer and were
given two measures of bitterness perception, a hops tea and
6-n-propylthiouracil administered on a strip of paper.  It
was hypothesized that students with a higher negative
affect toward beer would have higher bitterness ratings for
hops tea compared to PROP bitterness ratings, indicating an
effect of social attitudes.  As hypothesized, there was a
stronger correlation between negative attitudes toward beer
and hops bitterness ratings (r =.210, p<.01) compared to
PROP bitterness ratings (r =.015, p>.01).  Similarly, the
scores for female participants (n=107) also show a signifi-
cant correlation between negative attitudes toward beer and

the hops tea (r = .199, p<.01), but no significant correlation
between these attitudes and PROP scores (r = -.069, p <.01).
The findings imply that participants may perceive a sub-
stance to be bitter when they have preconceived negative
feelings about the substance.

Key Terms: Psychology
Bitterness Perception

BH-30
Matter of Taste: A Relationship between Attitude and
Hop Tea Bitterness Test

Brian M. Comer (Christopher Newport University),
Elizabeth Kates (Christopher Newport University), Advisers:
Diane Catanzaro (Christopher Newport University), Andrew
Velkey (Christopher Newport University)

Attitudes toward beer could be affected by the individuals’
ability to perceive bitterness. The current study examined
the relationship between participants' attitudes toward beer
and their bitterness taste perception in 136 undergraduates.
A scale measuring positive and negative attitudes toward
beer was constructed, loosely based on the PANAS style
scale. A Cronbach’s α determined a very high reliability of
the beer attitudes scale (? = 0.927). The participants' bitter-
ness perception was measured using a hop tea solution at 10
international bitterness units (IBU). The positive affects
toward beer correlated negatively to the bitterness percep-
tion (r = -.216, p < 0.01) and the negative affects toward beer
correlated positively to the bitterness perception (r = .210, p
< 0.01).  These relationships imply that there is a relation-
ship between attitudes toward beer and bitterness taste per-
ception. Future studies should examine experience to beer
and its relationship to bitterness taste perception. 

Key Terms: Psychology
Human Factors
Quantitative Psychology 

CB-49
Investigaion Of Potential Upf1 Kinases in Saccharomyces
Cerevisiae

Christopher Cummings (University of Nebraska at
Lincoln), Advisor: Dr. Audrey Atkin (University of
Nebraska at Lincoln)

Nonsense-mediated mRNAdecay (NMD) functions in cells to
degrade mRNAs containing a premature termination codon
(PTC), in order to protect these cells from the potentially
harmful effects of a truncated protein.  Marfan syndrome,
Duchenne's and Becker's muscular dystrophy, cystic fibrosis,
osteogenesis imperfecta, and Stickler's syndrome are all genet-
ic diseases associated with a PTC.  Additionally, NMD is also
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known to regulate certain wild-type mRNA transcripts.  Post-
translational modifications of the proteins required for NMD
are important for coordination of the sequential steps
involved in this process.  Upf1p, one of the proteins required
for NMD, must be phosphorylated for mRNA decay by the
NMD pathway.  SMG-1 is the kinase responsible for phos-
phorylating Upf1p in Caenorhabditis elegans and humans.
Currently a homolog of SMG-1 has not been identified in
Saccharomyces cerevisiae.  SMG-1 is regulated by two addition-
al proteins that are required for NMD, Upf2 and Upf3.  In
order to identify this kinase, we have selected seven kinases as
possible candidates for Upf1p phosphorylation: Cka1, Mec1,
Mip6, Pro1, Tao3, Tor1, and Tor2.  We chose these kinases
based on sequence homology to SMG-1 and their known cel-
lular functions.  For each kinase of interest, we have a mutant
that does not make the kinase.  The mutants have been trans-
formed with FLAG-UPF1 and FLAG-Upf1C65S, an allele that
encodes an Upf1 protein whose phosphorylation is mis-regu-
lated and that does not interact with Upf2p. Upf1p phospho-
rylation will be analyzed in the mutants by Western blotting
and polyribosome profiles for differences.

Key Terms: Nonsense-mediated mRNA Decay
Saccharomyces cerevisiae

CB-50
Identifying A DNA Repair Defect In Patients With
Xeroderma Pigmensotum-like Disorders

Leah Robbins, Kyu Seon Oh (National Institutes of Health),
John J DiGiovanna (Brown Medical School, Providence, RI),
Deborah Tamura (National Institutes of Health) Advisor:
Kenneth H Kraemer (National Institutes of Health)

Patients with xeroderma-pigmentosum (XP) have a 1,000
fold increased risk of developing skin cancer. For patients in
complementation groups XPA through XPG, this high inci-
dence is due to an error in nucleotide excision repair (NER).
Patients with xeroderma-pigmentosum variant (XPV), how-
ever, have normal NER but the same increased risk of cancer.
The mutation for XPV is found in DNA polymerase η (Pol η),
which functions in translesion synthesis. Patients with XP-
like disorders are clinically indistinguishable, and have both
normal NER and Pol η. We hypothesize that this could be a
result of poor targeting of Pol η to the site of damage by
monoubiquitinated PCNA. The Rad18/Rad6 complex is
essential to targeting Pol η. If it fails to properly monoubiqui-
tinate PCNA, the result could be an error in DNA repair that
results in the persistence of cyclobutane pyrimidine dimers
(CPD) and cancer in these patients. Results of western blot
analysis indicate a substantial decrease in amount of Rad18
and PCNA protein in XP4GO human fibroblast cells, leading
to the hypothesis that mutations resulting in reduced or no
production of PCNA and or Rad18 may be the cause of xero-
derma pigmentosum-like disorders in some patients.

Key Terms: Xeroderma Pigmentosum
DNA Repair
Skin Cancer 

CH-18

Spectroscopic analysis of the reaction of xanthine oxidase
with Benzotriazole-1-methanol and Benzotriazole-1-ace-
tonitrile

Mahfouz, Tarek (Ohio Northern University); Koch, Dana
(Ohio Northern University), Petersen, Brad (Ohio Northern
University), Patel, Rajvi (Ohio Northern University),
Stockert, Amy (Ohio Northern University)

Xanthine oxidase (XO) is an enzyme that converts hypox-
anthine to xanthine and xanthine to uric acid, the last two
steps in purine metabolism.  XO is a molybdenum enzyme,
which contains reductive and oxidative half reactions and
uses oxygen gas as its final electron acceptor.  Because O2 is
the final electron receptor, XO generates reducing equiva-
lents as a product of reaction. During an ischemic condition
such as a stroke or a heart attack, the oxidative half reaction
does not occur, leading to a build up of reducing equiva-
lents. Upon reintroduction of oxygen, these reducing equiv-
alents rapidly convert oxygen to H2O2 and O2- at a rate that
can not be broken down by other enzymes, leading to
oxidative tissue damage. Allopurinol, a common XO
inhibitor, has been shown to reduce severity of oxidative
damage in patients already on allopurinol therapy. A fast-
acting, slow-release inhibitor that could be administered
during an ischemic episode is necessary.  We are examining
Benzotriazole-1-methanol and benzotriazole-1-acetonitrile
by both computer docking methods and kinetic analysis.
Using this data we have hypothesized that these com-
pounds bind in the active site and have tested this hypoth-
esis spectrophotometrically.

Key Terms: Xanthine Oxidase
Ischemia
Oxidative reperfusion 
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CH-19
Fundamental Interaction Mechanisms of Engineered
Nanomaterials with DNA

Christopher M. Sims (Univeristy of Maryland, College
Park), Miral Dizdar (National Institute of Standards and
Technology), Pawel Jaruga (National Institute of Standards
and Technology), Stephanie S. Watson (National Institute of
Standards and Technology), I-Hsiang Tseng (National
Institute of Standards and Technology) and Bryant C.
Nelson (National Institute of Standards and Technology)

Free radicals (reactive oxygen species) are naturally present
in the body, however, an overabundance of free radicals can
overwhelm the body’s natural antioxidant defense system
and lead to oxidative stress.  Oxidative damage to the body's
genomic DNA is one of the consequences of oxidative stress.
It is not known at a fundamental molecular level if biomed-
ically-relevant nanomaterials promote or hinder the forma-
tion of free radicals in the body or how these nanomaterials
interact with molecular targets.  We have utilized isotope-
dilution gas chromatography/mass spectrometry (GC/MS)
to determine the level of 8-OH-guanine (an oxidatively-
modified DNA lesion) in simple bicomponent solutions con-
sisting of calf-thymus DNA and selected engineered nano-
materials (25 nm TiO2; 3 nm silicon nanocrystals, SiNC; and
~ 20 nm CdSe-ZnS-COOH quantum dots; QDots).  Test sam-
ples of the different nanomaterial/DNA solutions were incu-
bated at 37  C for 1 hour and then the DNA was precipitat-
ed, extracted and digested into its component bases.  The
bases were derivatized to bis-(trimetylsilyl)trifluoroac-
etamide esters and analyzed by GC/MS.  Preliminary
screening of the test samples showed significant decreases (>
20%), compared to controls, in the detected level of 8-OH-
guanine for each sample.  As the nanomaterial concentration
was varied from 25 nM to 400 nM, the measured level of 8-
OH-guanine tended either to remain constant or show an
overall decrease; however, there were spikes in the measured
levels of 8-OH-guanine.  Electron paramagnetic resonance
spectroscopy with spin trapping analysis of the test samples
indicated that free radicals were not present in the samples,
therefore, the spikes could be considered artifacts.

Key Terms: Nanotechnology
DNA Lesions

CH-20
Hydrogen: The Fuel Of The Future?

Rachel Chamousis (California State University,Stanislaus)

Global warming is becoming an increasing reality to all
populations of the world.  The burning of fossil fuels is a
major contributor to the rise in greenhouse gases, particu-

larly carbon dioxide.  Petroleum is a nonrenewable and
environmentally detrimental fuel source.  A fuel of choice is
required to be a convenient fuel for transportation, be con-
veniently converted to user-friendly energy sources, have
high utilization efficiency, be safe to use, and be environ-
mentally economical.  Hydrogen is a potential alternative
fuel.  Hydrogen is not a primary source of energy, but an
energy carrier that can be produced from renewable sources
by a diversity of methods.   For example, elemental hydro-
gen can be manufactured from the electrolysis of water.  The
electricity for this method can be provided by clean energy
such as nuclear fission, solar power, and wind power.
Hydrogen gas has a low density causing a problem for
onboard vehicle storage.  Compression and liquification can
increase the storage amount, but not enough to compare to
the range of gasoline in the same space.  Combustion of
hydrogen gas with oxygen in a polymer electrolyte mem-
brane fuel cell or hydrogen burning internal combustion
engine results in the emission of water vapor and nominal
amounts of nitrogen oxides.  Theoretically, hydrogen can be
the fuel of the future.  Do the advantages of hydrogen out-
weigh the disadvantages?  Why is hydrogen being promot-
ed as the fuel of the future?   Does hydrogen have the most
potential in providing a suitable and environmentally
sound transportation fuel?  

Key Terms: Alternative Fuel
Physical Chemistry
Energy 

CH-21
Modulation of Water Exchange in Ln(III) DOTA-
tetraamide Complexes

Tomoyasu Mani (University of Texas at Dallas), Gyula
Tircso (University of Texas at Dallas), Piyu Zhao (University
of Texas at Dallas), Advisor: A. Dean Sherry (University of
Texas at Dallas, University of Texas Southwestern Medical
Center at Dallas).

Paramagnetic lanthanide-ligand complexes having unusual-
ly slow water exchange kinetics (PARACEST) may be used
to alter image contrast in magnetic resonance imaging (MRI)
by transfer of selectively saturated spins from one chemical
pool to another, a process called chemical exchange satura-
tion transfer (CEST).  PARACEST agents have the potential
to provide more detailed physiological and functional infor-
mation than conventional MRI contrast agents.  The efficien-
cy of these systems for introducing tissue contrast is highly
dependent upon the rate of water exchange in these com-
pounds since CEST requires intermediate-to-slow water
exchange rates.  The parameters that affect water exchange
rates in lanthanide complexes have been found to depend
upon several factors, including the coordination geometry,
steric crowding, size of the central Lanthanide(III) ion, and
the properties of ligating atoms.  Ln (III)-DOTA-based com-
plexes with the appended amide substituents of different
properties were synthesized and the effects of those sub-
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stituents on the overall CEST properties of the system were
investigated.  It was reported that Eu3+ complexes having
large hydrophobic amide substituents hinder access of an
approaching water molecules, and thus decelerated water
exchange.  We hypothesized that putting bulky alkyl groups
as the appended substituents would have the same effects.
However, synthesis of those ligands and further characteri-
zation of the water exchange rates showed the opposite
result, water exchange is actually accelerated by the presence
of bulky alkyl groups on the amide side-chains.  Whereas, a
simple modification of the arms from an alkyl group to car-
boxyl group or carboxyl ethyl ester group can dramatically
decelerate water exchange.  

Key Terms: Magnetic resonance imaging
Contrast agents
Coordination chemistry 

CH-22
Synthesis of Inhibitors of the Novel Enzyme N-acetyl-L-
ornithine Transcarbamylase to Disrupt Arginine
Biosynthesis in Stenotrophomonas Maltophilia

Tim Beck (American University), Hiroki Morizono (George
Washington University, Adviser: Monika Konaklieva
(American University)

Stenotrophomonas maltophilia is a gram-negative bacterium
responsible for various nosocomial infections, predomi-
nantly affecting patients with cystic fibrosis, urinary tract
infrection or immunosuppression, e.g. after organ trans-
plantation.  It is highly resistant to most antibiotics, increas-
ing the time spent in the intensive care unit of afflicted
patients.  Mortality rates of 30% have been reported.

S. maltophilia utilizes a novel enzyme, N-acetyl-L-
ornithine transcarbamylase (AOTCase), in arginine biosyn-
thesis, which is the only metabolic pathway for this particular
α-amino acid available to the organism.  The synthesis of a
potential inhibitor of AOTCase, 2-acetylamino-5-(2-phospho-
no-acetyamino)-pentanoic acid (PALAO), will be discussed.

The optimization of the carbamoylation of L-norvaline,
an L-ornithine analogue, will also be presented.  L-car-
bamoyl-norvaline is expected to be a competitive inhibitor
of AOTCase, based on structural similarity to the known
inhibitor acetylnorvaline.  In addition, it is not expected to
be a substrate for deacetylases that exist in S. maltophilia.  It
is currently being used to study whether carbamoylated
compounds can be taken up by S. maltophilia.  Future aims
include the synthesis of PALAO-peptides and possibly car-
bamoyl-NH-PALO-Met-Leu-COOH as well as the testing of
their efficacy in entering the bacteria cells and inhibiting
growth of S. maltophilia biofilm.

Key Terms: Enzymes
Synthesis
Bacillus 

CH-23
A Novel Device For Selective Determination of Sugars In
The Presence Of Macro Carbohydrates

An Vo (University of Houston-Downtown), Advisor: Mian
Jiang (University of Houston-Downtown)

Mono-, oligo-, and poly-saccharides are essential components
in life circle.  The detection of these carbohydrates varies,
ranging from the use of assay kit, to sophisticated HPLC or x-
ray analysis.  Here we systematically examined transition
metals Co, Ni, Cu, Pd, Au, and their alloys, for their sensing
capacity toward carbohydrates.  Voltammetry and amperom-
etry were used for qualitative and quantitative comparison.
The results revealed a nickel based device (thin layer, bulk, or
alloy substrate) has the best sensing performance carbohy-
drates, with monosaccharides showing the highest sensitivity
and polysaccharides revealing no response.  In alkaline solu-
tion, this nickel based detectors, especially thin nickel layer
coated electrodes, exhibit a stable and sensitive voltammetric
peaks for monosaccharides with minimal surface fouling
effect.  This response is based on catalytic oxidation of sugar
molecules at around Ni (II/III) moieties and shows linearity
depending on the analyzed concentration.  Following these
findings, we developed a new selective detection of simple
carbohydrates in the presence of polysaccharides.  Aside from
this universal “sensing of simple sugars” feature, our protocol
can be extended into monitoring the decay/decomposition of
polysaccharides such as starches.  This offers an alternative
means to study metabolism ex situ of carbohydrates, with or
without enzymes.  Because of the fast surface responding
process, and the inexpensive use of nickel metal, the new
selective detection of carbohydrates presented in this work
can be developed into a real time monitoring approach for ex
situ/in situ studying sugar chemistry.  This work was supported
by UARP from SACP, UHD -SA, and the Welch Foundation.

Key Terms: Carbohydrates
Voltammetry
Nickel hydroxide thin film 
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EB-09
Radiation Emitted by GSM Cellular Phones Does Not
Affect the Behavior of Honey Bees (Apis mellifera)

T. Andrew Mixson, Charles Abramson, Sondra Nolf, Ge’Andra
Johnson (Oklahoma State University), Eduardo Serrano
(University of Texas at Brownsville and Texas Southmost
College), and Harrington Wells (University of Tulsa). Advisor:
Charles Abramson (Oklahoma State University)

This study consists of a series of experiments that investi-
gate the effects of radiation emitted by GSM cellular phones
(Global System for Mobile Telecommunications) on the
behavior of harnessed and free-flying forager honey bees.  A
unique aspect of this study is that three subspecies—Apis
mellifera carnica, Apis mellifera caucasiaca, and Apis mellifera
syriaca—were employed.  In the first series of experiments,
we investigated its effects on proboscis extension and feed-
ing in harnessed foragers. Relative to control animals, expo-
sure did not influence proboscis extension or feeding.  In a
second series of experiments, free-flying foragers were
trained to visit a target with the question of interest being
whether exposure to cell phone radiation would influence
flight navigation.  Relative to control animals, the results
indicated that a 45 minute radiation exposure did not influ-
ence return to the target.  In the final series of experiments,
the effect of GSM radiation on aggression was investigated.
As in the previous experiments, no effect of radiation expo-
sure was found.  To our knowledge, this is the first study to
investigate the effects of GSM cellular phone radiation on
honey bees. Presenting Author, T. Andrew Mixson

Key Terms: Animal Behavior
Social Communication

EB-14
Comparison of complex hydraulic variables to traditional
habitat variables as predictors of habitat associations of
stream macroinvertebrates

Brad Caston (Texas State University - San Marcos)

Stream ecologists have advocated more rigorous characteri-
zation of hydraulic conditions as a tool for improving our
understanding of lotic macroinvertebrate ecology, and
recent studies utilizing this approach have produced
promising results.  I tested the hypothesis that complex
hydraulic variables (CHVs) are better predictors of macroin-
vertebrate community structure than traditional habitat
variables (THVs), such as stream velocity and water depth.
Macroinvertebrates and environmental conditions were
sampled at stream sites in the Edwards Plateau region of
Texas.  CHVs and THVs explained similar proportions of
the variance in taxa abundance (23.1 and 24.4 percent,

respectively - stream site included as a covariate; 29.6 and
29.8 percent, respectively - site not included as a covariate).
Including both CHVs and THVs in models increased the
proportion of variance in taxa abundance that was
explained (34.0 percent - stream site included as a covariate;
44.0 percent - stream site not included as a covariate).
Canonical Correspondence Analysis (CCA) indicated that
CHVs and THVs also predicted similar taxa associations.
My results do not support the hypothesis that CHVs are bet-
ter predictors than THVs of macroinvertebrate community
structure.  The extra time and effort needed to collect CHVs
may not be justified.

Key Terms: Ecology
Macroinvertebrates
Stream hydraulics 

IR-41
The Future of the Sun: Solar Cells and Nanotechnology in
the United States and Europe

Beatrice Balfour (University of California, Berkeley)

At the nexus of nanotechnology and solar cells, a possibility
for a clean renewable source of energy is becoming a reality.
There are stark differences between the United States and
Europe when looking at innovation pathways behind new
solar technologies.  By looking to two case studies and
employing a value chain analysis, issues of intellectual prop-
erty, partnership practices between companies, and regional
policies have notable differences when compared cross-cul-
turally.  The aim of this research was a comparative-descrip-
tive analysis of the scientific and technological development
of solar energy to try and understand its future trends in the
United States, in Europe, and on a global scale.

Key Terms: Solar Cells
Nanotechnology
Renewable Energy 
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PI-11
The Effect of Synthetic Anti-Microbial Peptides as a Non-
Surgical Sterilization Alternative in Female Rats

Kamilah E. Grant (Tuskegee University), Jesse
Jaynes(Tuskegee University), A'Kebia Jimmerson(Tuskegee
University, Advisor: Olga Bolden-Tiller

Overpopulation of companion animals, particularly dogs
and cats, is a growing concern in the United States of
America. Various approaches have been tried to reduce this
burden, such as targeting regulators of the hypothalamic-
pituitary-gonadal axis.  The objective of this study was to
determine the efficacy of two GnRH lytic peptide conju-
gates, JCHLH and JC21LH, as a non-surgical sterilization
method in female rats. Ninety-six female rats were random-
ly assigned to one of the following groups (n=12/group):
(a) control, (b) sham, (c) JCHLH 250 μg, (d) JCHLH 500 μg,
(e) JCHLH 1.5 mg, (f)  JC21LH 250 μg, (g) JC21LH 500 µg
and  (h) JC21LH 1.5 mg. Animals received a single treatment
injection (d0) as described above. On d56 (Experiment 1) or
d14 (Experiment2) animals (n=6/group) were mated.
Twenty-eight days following mating, animals were sacri-
ficed; body weights and organ weights (brain, liver, uterus,
and ovary) were recorded.  The efficacy of the peptide was
determined by the presence of litters and litter size.  In
Experiments 1 and 2, JCHLH and JC21LH treated animals
showed no significant difference in body weights and organ
weights compared to control.  Further, there was no signifi-
cant difference in the number of females to become preg-
nant or litter size in treated animals compared to control.  In
conclusion, JCHLH and JC21LH did not efficiently interrupt
the ability of female rats to become pregnant. Further study
is needed to determine the feasibility of these lytic peptide
conjugates as a non-surgical sterilization agents in females.

Key Terms: Reproduction
Endocrinology
Physiology 

PI-12
Identifying the neural processes underlying fear condi-
tioning and extinction using in vivo electrophysiology.

Derek Jones (Howard University), Advisors:  Dr. Donald
Rainnie (Emory University), 
Teresa Madsen (Emory University)

Post-Traumatic Stress Disorder (PTSD) is characterized by
an inability to adaptively suppress a previously learned fear
that is no longer appropriate.  In animal research, this is fre-
quently modeled as a deficit in extinction after classical fear
conditioning.  The fear conditioning paradigm involves
repeatedly pairing an unconditioned stimulus (US, such as
a mild footshock) with a conditioned stimulus (CS, such as
a neutral tone), until a conditioned response (CR, such as
increased startle response) can be elicited by the CS alone.
Extinction is the process by which the animal learns to sup-
press that CR when it learns that the CS no longer predicts
the US.  The medial prefrontal cortex (mPFC) and basolat-
eral amygdala (BLA) are two brain regions essential for the
processes of fear memory formation and consolidation, as
well as extinction learning.  In addition, recent studies have
found that synchronous oscillations between the amygdala
and the hippocampus occur during the recall of fear memo-
ry.  However, such relationships have not been examined
between the BLA and mPFC.  Thus, to examine whether
synchronous oscillations between BLA and mPFC are
involved in emotional processing, we performed in vivo
electrophysiological studies using multi-electrode recording
in rats undergoing fear conditioning and extinction train-
ing.  Recordings from implanted electrodes in the BLA and
mPFC allowed us to find changes of both low and high fre-
quency power and coherence during each stage of the fear
conditioning and extinction learning process. 

Key Terms: Neuroscience
Electrophysiology
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