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PREFERENCE OF HONEY BEES,CARPENTER BEES, AND BUMBLE BEES FOR
NEW CROPS IN VIRGINIA. Mark Kraemer & Harbans Bhardwaj, Agricultural
Research Station, Virginia State Univ., Petersburg, VA 23806. Agricultural crops
may provide important nectar and pollen resources for native bees and the European
honey bee, especially during the mid to late summer period when forage resources are
limited. In some cases pollination is essential for good yields. Bee visits to several new
crops were recorded during late August 2012 to replicated quarter acre plots of sesame,
pigeon pea, mung bean, and lablab bean. Only 3 species constituted 99% of the bees
visiting the flowers: carpenter bee (Xylocoris flavipes), common eastern bumble bee
(Bombus impatiens), and European honey bee (Apis mellifera). Bees were counted
during a 3-minute walk through of the field plots, repeated 3 times in a 3-week period.
Significant differences (P<0.05) were found in the mean number of bees visiting the
different crops using the PROC GLM procedure of SAS. Sesame attracted significantly
larger numbers of B. impatiens (113) than either carpenter bees (1.8) or honey bees
(0.1). In contrast, pigeon pea and lablab bean attracted significantly more carpenter
bees (15.5 and 16.8, respectively) than bumble bees (2.8 and 1.0, respectively). Mung
beans attracted significantly more bumble bees (12.0) and carpenter bees (4.7) than
honey bees. Honey bee populations were low despite the presence of 10 active hives
within % mile. The large number of B. impatiens in the sesame plots was likely
partially due to their good physical fit within the corolla of the flower whereas
carpenter bees were too large to enter the flower and those present attempted to rob
nectar by chewing holes in the base of the corolla.

COMPARISON OF YIELD AND FRUIT SIZE OF FOUR RASPBERRY VARIETIES
GROWN UNDERHIGH-TUNNEL CONDITIONS AT VSU’SRANDOLPH FARM.
Jaylen Lewis, Reza Rafie, & Christopher Catanzaro, Dept. of Agriculture, Virginia
State University. In the 2013 growing season a research project was conducted with
four different raspberry varieties grown under high tunnel conditions. The objective of
the project was to determine which variety produced the highest marketable yield and
the largest fruit size. This study also measured the time period when the harvest
initiated until it ended for each variety. The raspberry varieties planted for this research
project were Himbo Top, Josephine, Joan J, and Polka. The raspberry fruits for each
variety were harvested when the fruits ripened. The harvested fruits for each variety
were weighted in grams and data was recorded. Fruit harvest initiated in July 2013 and
continued until November of the same year. The raspberry variety Himbo Top
produced 4.7 kilograms per plant in comparison to 3.7 kilograms per plant for Joan J,
3.7 kilograms per plant for Josephine, and 3.1 kilograms per plant for Polka. Variety
Josephine on the average produced the largest fruit size, 48.4 grams for 10 fruits
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weighted in comparison to 40.3 grams for HimboTop , 43 grams for Joan J, and 42.7
for Polka. The results from this research project showed that the raspberry variety
Himbo Top produced the highest marketable yield and the variety Josephine produced
the largest fruit size.

ORGANIC BLUEBERRY SWEETNESS: PERCENTAGE BRIX AND TASTE
TESTS. Nicole R. Groff', Janaya M. Sachs’, Tara L. Kishbaugh® & Roman J. Miller',
'Dept. of Biology and *Dept. of Chemistry Eastern Mennonite University. This study
examined the effects of five different soil treatments and four different blueberry
cultivars on the sweetness of blueberries. The soil treatments included Organic Horse
Manure (OHM), Organic Sheep Manure (OSM), Organic Pine Straw (OPS), Organic
Planters Choice (OPC), and Conventional Horse Manure (CHM). The four cultivars
included Bluecrop, Jersey, Bluegold, and Chandler. Sweetness was tested using
%BRIX and taste tests. One %BRIX is approximately equal to 1g sucrose/ 100g
solution. The berries grown in OHM had the sweetest berries, at an average of 13.3
%BRIX. Across cultivars, Jersey was the sweetest berry at average of 15.2 %BRIX.
Two kinds of taste tests were administered: triangle and hedonic. The triangle taste test
concluded that all the test subjects could tell a difference between OSM Chandler and
OSM Jersey blueberry juice. The hedonic taste test concluded that Bluegold CHM was
the least favorite and most tart sample across Bluegold OHM, OSM and CHM.
Supported by USDA Specialty Crop Grant #2011-546.

BLUEBERRY ANTIOXIDANT ANALYSIS: SIGNIFICANCE OF SOIL
TREATMENT AND CULTIVAR ON ANTIOXIDANT CONCENTRATIONS IN
VACCINIUM CORYMBOSUM. M. Rhodes', I. Pidroutchniak’, S. Cessna® & R. J.
Miller', 'Dept. of Biology and *Dept. of Chemistry, Eastern Mennonite Univ.,
Harrisonburg VA 22801. Antioxidant concentrations are an importantindicator of fruit
quality. This project utilized the ferric reducing antioxidant power (FRAP) assay to
determine whether variables such as fruit cultivar and soil treatment have a significant
effecton antioxidant concentrations in samples of Bluecrop, Bluegold, Chandler, Duke,
and Jersey cultivars of Northern Highbush Blueberries. Cultivars were grown in five
different soil plots conditioned by incorporating specific mulches: OHM, organic horse
manure; OSM, organic sheep manure; OPS, organic pine straw; OPC, organic planter’s
choice compost; or CHM, conventional horse manure. The FRAP assay revealed
significantly higher antioxidant concentrations (micromoles/100g*m’) in Bluegold and
Duke cultivars grown in OPC than in Bluecrop, Chandler, and Jersey cultivars grown
in the same plot (Bluecrop=1,966.74; Bluegold=3,208.24; Chandler=2,120.65;
Duke=2,997.49; and Jersey=2,363.53). Significantly higher antioxidant concentrations
were also observed in Bluecrop berries grown in plots mulched with OHM and OSM
compared to plots mulched with OPS, OPC, or CHM (OHM=2,196.23;
OSM=2,438.67;0PS=1,830.69; OPC=1,918.83;and CHM=1,871.82). This study was
supported by USDA Specialty Crop Grant #2011-546.

VARIATIONS IN HIGHBUSH BLUEBERRY FRUIT SIZES AND QUANTITIES:
INFLUENCES OF CULTIVAR SELECTION, PICKING TIMES, AND SOIL
CONDITIONS. Roman J. Miller, Dept. of Biol., Eastern Mennonite University,
Harrisonburg, VA 22802. Five blueberry cultivars (Duke, Bluecrop, Bluegold, Jersey,
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and Chandler) were grown in five different soil plots conditioned by incorporating
specific mulches: OHM, organic horse manure and sawdust; OSM, organic sheep
manure and hay; OPS, organic pine needles and shredded bark; OPC, organic Planters
Choice based on cow manure and fodder, and CHM, conventional horse manure and
sawdust. In comparing 2013 versus 2012 harvests, productivity in the 2013 season was
87% greater (13.3 vs 7.1 cups/bush) and the average berry size was about 15% larger
(95 vs. 110 berries/cup). Blueberry bush productivity in the 2013 season varied from
high to low across the soil plots in order from OPS, OPC, OSM, CHM, and OHM
(23.3, 17.1, 11.5, 8.5, and 7.5 cups/bush respectively). OPS and OPC productivity
values were significantly higher than the rest. In comparing blueberry sizes among the
different cultivars Chandler and Duke were significantly larger than the average (64 &
85 vs. 110 berries/cup). In comparing the production of the various cultivars Bluegold
and Chandler tended to range above the average (18.4 & 15.7 vs. 13.3 cups/bush) while
Jersey production was the lowest (10 cups/bush). In conclusion blueberry bushes in the
OPS plot outperformed bushes in the other plots both in size and quantity. Supported
by USDA Specialty Crop Grant #2011-546.

INVESTIGATING THE MOVEMENT AND HOST SELECTION OF MEXICAN
BEAN BEETLE, EPILACHNA VARIVESTIS MULSANT, AMONG FIVE HOST
PLANTS USING MARK-RELEASE-RECATURE. Louis B. Nottingham & Thomas
P. Kuhar, Dept. of Entomology, Va. Polytechnic Inst. & State Univ., Blacksburg VA
24061. Mexican bean beetle, Epilachna varivestis Mulsant, feeds upon various bean
crops in the United States. The level of suitability among many of these crops is
described in previous research; however, little is known about how MBB exhibits
preference when numerous host plants are available in one setting, such as a
polyculture farm. Our research examined the movement and host selection of MBB
among common host plants using mark-release-recapture field trials. Experiments were
conducted in a field plot, as well as inside a walk-in screen cage, located near
Blacksburg, VA in 2013. In both experiments, 250 adult MBB were released into a plot
planted with five replicates of five bean varieties (purple wax snap, yellow wax snap,
green snap, lima and soy). Each beetle was painted with a color indicating the host
plant on which it was released. Plots were sampled every two days until recapture rate
dropped to 10%. Our data revealed that MBB movement was not random, even among
the most suitable hosts (snap beans). More MBB originally released in purple wax
beans remained in this crop. Also, more MBB move into purple wax beans than any
other crop. This information will aid in the development of cultural management
strategies for this pest.

INSULIN-INDUCED HYPOGLYCEMIA IS ASSOCIATED WITH GENE
EXPRESSION CHANGES IN THE LIVER AND HYPOTHALAMUS OF
CHICKENS SELECTED FOR LOW OR HIGH BODY WEIGHT. B. B. Rice, W.
Zhang, S. Bai, P. B. Siegel, M. A. Cline & E. R. Gilbert, Dept. of Animal and Poultry
Sci., Va. Polytechnic Inst. & State Univ., Blacksburg VA 24061. Chickens selected for
low (LWS) or high (HWS) body weight for more than 56 generations now show a 10-
fold difference in body weight and correlated responses in appetite and glucose
regulation. The LWS chickens are lean and some are anorexic, while the HWS are
compulsive feeders and display lower threshold sensitivity to both central and
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peripheral insulin. We previously demonstrated that at 90-days of age insulin-induced
hypoglycemia was associated with reduced glucose transporter expression in the liver
of both LWS and HWS chicks, and differences in appetite regulatory genes between
LWS and HWS in the hypothalamus. The objective of this study was to determine
effects of insulin-induced hypoglycemia on gene expression in the hypothalamus and
liver of early post-hatch LWS and HWS chicks, before the onset of obesity in HWS
chicks. Five-day old LWS and HWS chicks were fasted for 3 hours and injected
intraperitoneally with insulin or vehicle. At 1 hour post-injection, chicks were
euthanized, blood glucose measured, and hypothalamus and liver removed. Total RNA
was isolated and real time PCR performed. Results are consistent with studies
conducted in older chickens.

ELUCIDATING THE OREXIGENIC MECHANISM OF PROLACTIN-RELEASING
PEPTIDE IN CHICKS. Guoging Wang, Elizabeth R. Gilbert & Mark A. Cline,
Department of Animal and Poultry Science, Virginia Polytechnic and State University,
Blacksburg, VA 24061. Prolactin-releasing peptide (PrRP) is an endogenous
hypothalamic peptide that when exogenously administered causes decreased food
intake in rats; however, when administered to chicks it causes a potent increase in food
intake. The central mechanisms mediating the appetite-associated effects of PrRP are
poorly understood in any species, especially so in chicks. Thus, our purpose was to
further elucidate the orexigenic mechanism of PrRP in chicks. Chicks that received
intracerebroventricular (ICV) injection of PrRP at a dose as low as 3 pmol increased
food intake up to 60 min following injection. Those treated with higher doses, up to 188
pmol, increased food intake throughout the entire 180 min observation period while
water intake was not affected by any dose. Whole hypothalamus was collected from
188 pmol PrRP-injected chicks, total RNA isolated, reverse transcribed, and real-time
PCR performed. Chicks that received ICV PrRP injection had decreased hypothalamic
oxytocin and orexin mRNA abundance compared to the vehicle-injected chicks. In
conclusion, ICV PrRP injection increases food intake in chicks and is associated with
decreased expression of hypothalamic oxytocin and orexin mRNA.

ELUCIDATING GONADOTROPIN-INHIBITORY HORMONE’S MECHANISM OF
HUNGER STIMULATION. Betty R. McConn', E. R. Gilbert', M. Furuse?, V.
Chowdhury’, M. A. Cline', G. Wang' & J. Yi'. 'Neuroendocrinology Laboratory, Va.
Polytechnic Inst. & State Univ., Blacksburg VA 24061 and *Laboratory of Advanced
Animal & Marine Bioresources, Kyushu University, Japan. Gonadotropin-inhibitory
hormone (GnIH) was first isolated from the quail brain and was found to be localized
in the periventricular nucleus of the hypothalamus. We designed the study to further
investigate the central mechanism of GnIH’s orexigenic effect in chicks with a focus
on the hypothalamus. We performed intracerebroventricular (ICV) injections of 0, 0.9,
2.6, 7.8 nmol GnIH to ad libitum fed 14 day post-hatch White Leghorn chicks and
found that 2.6 and 7.8 nmol doses increased food intake. On a cumulative basis this
effect persisted for 150 min following injection, while none of the doses affected water
intake. Following this, we ICV administered 2.6 nmol GnIH and measured c-Fos
immunoreactivity in key hypothalamic nuclei associated with appetite where only the
lateral hypothalamus (LH) increased activation. Next, we took the whole hypothalamus
and mRNA expression showed an increase in neuropeptide Y (NPY) and a decrease in
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pro-opiomelanocortin (POMC). Lastly, in the LH isolated from GnIH-injected chicks,
there was an increase expression of melanin-concentrating hormone (MCH). Thus, the
orexigenic effects of GnIH appear to involve the LH and affect NPY, POMC, and
MCH. Supported by Virginia Academy of Sciences Undergraduate Grant Award.

THE SCIENCE OF VIRGINTIA’S AQUACULTURE FEED PRICES. Brian L. Nerrie,
Virginia Cooperative Extension, Virginia State University, Petersburg, VA 23806.
Aquaculture feed costs are between 50-60% of the operating expenses. Aquaculture’s
growth has resulted from improved knowledge of the nutritional requirements of
aquacultured products. Initially nutrients were supplied by natural pond foods, and later
by enhanced fertilization to improve pond productivity. Aquaculture feeds were
developed that enabled farmers to provide uniform-size products to satisfy consumer
demand for high quality affordable protein. Small changes in feed prices resultin larger
influences on product cost. Feed grains are a major component of aquaculture feeds.
Increases in feed prices have resulted from alternative uses of acreage used for feed
grain production especially biofuel development, decreased supply due to international
demand for feed grains and local transportation costs. Economies of size in Virginia’s
aquaculture industry add to prices.

Astronomy, Mathematics, and Physics with M aterial Science

CALCULATION OF THE ELECTRON MASS FROM ITS FIELDS. J. D. Rudmin,
The College of Integrated Science and Engineering, James Madison University,
Harrisonburg, VA 22807. The masses of the three flavors of the electron are calculated
from the electroweak fields. A normal charge distribution provides field reduction at
short range. Lagrange’s equations are solved exactly or by polynomial approximation
(The Parker-Sochacki method). If a term is included which has the form of a magnetic
moment, with the mass of the W for the mass of the magnetic moment, then the
electron, muon, and tau have evenly spaced masses in natural units. The even spacing
of mass suggests that the electron has one unit of flavor that couples to the Higgs field
like a spin-1 magnetic moment couples to a magnetic field. The electron then adjusts
its size for a self-consistent mass. Since the electron is a fermion, it would contribute
1/2 unit of flavor. Perhaps the local direction of time contributes the additional 1/2 unit
of flavor.

TEMPERATURE-AND TIME-RESOLVED SPECTROSCOPY OF CuUnS,
SEMICONDUCTOR NANOCRYSTALS WITH ZnS CAPPING. Quinton Rice',
Sangram Raut’, Ignacy Gryczynski’, Zygmunt Gryczynski’, Bagher Tabibi', & Jaetae
Seo', 'Advanced Center for Laser Science and Spectroscopy, Department of Physics,
Hampton University, Hampton, Virginia 23668 and *Center for Commercialization of
Fluorescence Technologies, Department of Cell Biology, University of North Texas
Health Science Center, Fort Worth, Texas 76107. Semiconductor nanocrystals (SNCs)
have been a prominent research area for photonic applications of optoelectronic
devices, light emitting devices (LEDs), and biomedical applications due to their high
quantum yield, wide tunability, and ability to be integrated with micro-photonic and
electronic devices. Also, the SNCs of CulnS, do not possess intrinsic toxicity
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associated with those of heavy metals such as cadmium or lead chalcogenide which
limit practical biomedical applications. Generally, the SNCs with sizes near the bulk
Bohr radius display quantum characteristics which are confirmed by the strong optical
blue-shift from the band gap of bulk materials and the discrete energy states that
develop from confined electron-hole pairs within the size limit of the nanocrystal. The
SNCs are highly sensitive to morphology, composition, and lattice strains or defects in
the structure. This work includes time-resolved and temperature-dependent optical
properties that revealed several characteristics linked to surface-trapped state
recombination and shallow or deep defect related donor-acceptor transitions which are
widely distributed throughout the entire emission spectra. The temperature-resolved
photoluminescence showed that the emission from surface-trapped and interface-
trapped transitions remained thermally active at low temperatures while emissions from
intrinsic defect related transitions were strongly quenched due to their stability from the
Coulomb interaction. Acknowledgement: This work at HU is supported by NSF HRD-
1137747 and ARO WIOIINF-11-1-0177.

TIME-RESOLVED COLORIMETRIC FLOCCULATION AND SURFACE-
ENHANCED RAMAN SCATTERING OF MOLECULE-LINKEDPLASMONIC
NANOPARTICLES. A. Hayes,' Q. Rice,' M. Abdel-Fattah,' W. Kim,* S. Jung,’ B.
Tabibi,' & J. Seo',' Advanced Center for Laser Science and Spectroscopy, Department
of Physics, Hampton University, Hampton, Virginia 23668, U.S.A, *Biosensor
Research Team, Electronics and Telecommunications Research Institute, Daejeon 305-
700, South Korea and *Korea Research Institute of Standards and Science, Daejeon
305-600, South Korea. Surface-enhanced Raman spectroscopy (SERS) has been of
great interest because of large enhancement of molecule Raman scattering under strong
plasmonic field. The SERS provides the finger print of molecule information with
signal enhancement. The colorimetric flocculation indicates the molecule linkages on
the plasmonic nanoparticles. The spectral coupling between the localized surface
plasmonic resonance (LSPR) at longer wavelength and laser frequency efficiently
excites the Raman molecules. The molecule-linked plasmonic nanoparticles form a hot
spot where the Raman analytes are located. The Au nanoparticles are prepared with
average diameters of ~5, ~10, ~15, ~20, ~30, ~32, ~35, and ~40 nm within the
plasmonic dipole approximation at the optical spectral region. The time-SERS is for 0,
2,5,10,20,30,60, 120 and 180 minutes after the molecule was mixed with plasmonic
particles. The colorimetric flocculation of molecule-linked plasmonic particles was
monitored at same time. This presentation includes colorimetric flocculation and SERS
ofmolecule-linked plasmonic particles with synthetic urine for biomedical applications.
Acknowledgement: The work at HU was supported by NSF HRD-1137747 and ARO
WOI1INF-11-1-0177.

MULTI-WAVELENGTH ANALYSIS OF THE EMPIRICAL SERKOWSKI
RELATIONSHIP FOR INTERSTELLAR POLARIZATION. G.E. Matthews & G.A.
Topasna, Department of Physics and Astronomy, Virginia Military Institute, Lexington,
VA 24450. Using broadband filters, the wavelength dependence of polarization in the
visual is described by the Serkowski relationship p(A)/p ., = exp[-KIn*(L,,,/A)] where
K~ 1.7\, and is empirically well-established for stellar observations. We confirmed
the validity of the Serkowski relationship for stellar observations using narrowband

max
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filters by making polarimetric observations of the star HD 197770 using both
narrowband (AX ~ 10 nm) and Johnson-Cousins UBVRI broadband (AA ~100 — 200
nm) filters. The wavelength dependence of polarization for the two different filter sets
was found and a nonlinear least square fit to the Serkowski relationship determined the
maximum degree of polarization, p,,,, and the wavelength of maximum polarization,
Amax- We found that the broadband filters had a maximum polarization of 4.14 + 0.02
% at a wavelength of 527 + 2 nm and the narrowband filter’s maximum polarization
was 4.033 +0.023 % at 532 = 6 nm. The percent difference between broad and narrow
band filters was 0.88% and the difference between their maximum polarizations was
on the order of the instrumental polarization at 0.1%. Our findings show narrowband
filters exhibit an identical Serkowski relationship to broadband filters. This is
significant because it allows astronomers to now utilize the smaller band-pass of
narrowband filters to image stars in regions of high nebulosity, producing more
accurate and precise images than broadband filters are capable of.

EXTINCTION IN DISCRETE COMPETITIVEMULTI-SPECIES PATCH MODELS.
D. M. Chan, M. D. McCombs, S. Boegner, H. J. Ban & S. Robertson, Department of
Mathematics & Applied Mathematics, Virginia Commonwealth University, Richmond,
VA 23284. In this paper, we extend the results of Franke and Yakubu for extinction
in discrete competitive patch models. For a system of n species on m patches, we define
conditions under which one species is a "superior competitor" to another and show that
itis sufficient for one species to drive another to extinction. We also illustrate the result
with an example for three species on three patches.

INFRARED AND THERMOELECTRIC POWER GENERATION IN THIN ALD
THERMOELECTRIC FILMS. Harkirat S. Mann', Brian N. Lang', Yosyp Schwab',
Janne Niemel#d’, Maarit Karppinen & Giovanna Scarel', 'James Madison University,
Department of Physics and Astronomy, Harrisonburg, VA 22807, USA ‘Aalto
University, Department of Chemistry, FI-00076 Aalto, Finland. A mechanism for
alternative energy, thermoelectric (TEC) power generation, converts a temperature
difference across two junctions into an electric potential. Although not as energy-
efficient as solar panels or wind turbines, this mechanism is used in a wide variety of
fields, e.g. to recapture waste heat. Recently it was discovered that a solid state TEC
power generators respond differently to heat or infrared (IR) radiation. To test the
robustness of this finding, this research compares TEC and IR power generation in the
case of a nanometric TEC device in which the active element is a thin TEC film. The
thin TEC film is a 70 nm thick n-type Nb-doped titanium oxide film deposited by
atomic layer deposition (ALD) onto a borosilicate glass substrate. The interactions
observed with heat show a linear relationship between temperature and voltage,
whereas in IR radiation this linear relationship is broken down.

Posters
FABRICATION, CHARACTERIZATION, AND CONTROLLED ASSEMBLY OF
POLYSTYRENE BASED JANUS PARTICLES. D. M. Topasna & G. A. Topasna,

Department of Physics and Astronomy, Virginia Military Institute, Lexington, VA
24450. We present results on fabrication and controlled assembly of Janus particles.
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The Janus particles were fabricated from 21 pm polystyrene spheres deposited on glass
slides and covered with a top aluminum thin film. These Janus particles were then
deposited in a specially fabricated cell and their alignment was controlled with AC
electric fields at low frequency of 50 Hz.

POLARIMETRIC OBSERVATIONS OF HD 197770. G. A. Topasna, Department of
Physics and Astronomy, Virginia Military Institute, Lexington, VA 24450.
Observations of the polarized star HD 197770 were made in the V' band using the using
the optical polarimeter on the 0.5 meter telescope at the Virginia Military Institute
observatory located at McKethan Park in Lexington, VA. Observations of other
standard stars were made for comparison of the degree of polarization and the
polarization position angle. The analysis shows that the HD 197770 shows less
variability than the other standards stars. The mean values of the normalized Stokes
parameters ¢ and u were analyzed and the null hypothesis of equality of population
means was tested using the Welch test. The weighted average of the normalized Stokes
parameters were used to calculate the degree polarization and position angle and found
to be 4.087 + 0.003 % and 131.16 + 0.05" respectively. Given the stability of HD
197770 we recommend that it be studied further across multiple wavelengths for
possible use as a secondary standard star.

OPEN SOURCE TEXTBOOKS. Thomas C. Mosca III, Rappahannock Community
College, Department of Mathematics, Warsaw, VA 22572. With textbooks costing
hundreds of dollars per class, there is considerable motivation to examine “open
educational resource” (OER) materials. This presentation provides a brief introduction
to open source teaching materials for math and physics classes, and touches briefly on
copyright. The purpose of this talk is more to stimulate discussion of the pros and cons,
and also to solicit sources from members of the audience, for the benefit of other
members.

Biology with Microbiology and Molecular Biology

INTIMATE ATTACHMENT: THE INTIMIN STORY OF PATHOGENESIS. Abigail
Lenz, Department of Biology and Chemistry, Liberty University, Lynchburg VA
24502. Enterohemorrhagic Escherichia coli (EHEC) is a bacterium causing of
mortality via hemolytic uremic syndrome. The virulence EHEC causes in humans is
modeled in mice with Citrobacter rodentium (CR), which is a normal murine pathogen
causing transmissible murine colonic hyperplasia butis not pathogenic to humans. The
two most widely used strains of CR are ICC168 and DBS100, but only ICC168 has
been sequenced. Therefore, genetic differences between these widely used strains have
yet to be determined. We sequenced DBS100 and found it to be different from its
presumably clonal ancestor by almost 400,000 nucleotides. Colonization strategies are
thought to be among genetic difference in strains of CR. The process of attachment is
important to colonization and involves adhesins, the primary of which is intimin in
EHEC and CR. An intimin mutation divorces attachment from pathogenesis in
colonization, thus addressing the importance of competition in pathogenesis. Similarly,
the introduction and removal of antibiotics in the course of colonization creates a
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competitive environment. We found that a more competitive environment increased
pathogenesis of CR in the murine intestine.

INTERACTIONS BETWEEN NANOPARTICLES AND MACROPHAGES. M.
Bani-Hani', C. Osgood' & M. Stacey’, 'Department of biological sciences, Old
Dominion University, Norfolk VA 23529 and *Frank Reidy research center for
bioelectrics, ODU, Norfolk VA 23529. The unique characteristics of Nanoparticles
(NP) make them suitable for a wide range of applications. However, the use of NP
raises concerns regarding their potential impact on health. NP could lead to enhanced
or suppressed immune functions and they may damage unintended target tissues. To
assess the safety and potential impact of NP, we investigated interactions between
macrophages and nanocapsules (NC). We used mouse cell line, J774A.1, incubated
with different concentrations of NC. The NC were tagged with near infrared (NIR) NC
suitable for live animals imaging and flow cytometry analysis. The same NC were
tagged with Alexa-488 Fluor for microscopic analysis. The flow cytometry analysis
showed the increased fluorescence from cells incubated with these NC for up to 5
hours. From the microscopy images, we found that most (but not all) macrophages
engulfed the NC in a time- and dose-dependent manner and most of these NC were
localized to the cytoplasm. In addition, some NC entered the nucleus which was clear
from the DAPI stain after the NC treatment. Cell viability were not affected by the NC
even with the higher NC concentrations and for longer times as it appeared from the
MTT assay. Our results, in addition to some preliminary data about NC toxicity,
indicated that these NC are not killing the cells but may induce macrophage response.
Our next work investigates macrophage function in response to NC treatment.

INDUCTION OF P53 ACTIVITY IN NIH 3T3 CELLS FOLLOWING EXPOSURE
TO NON-IONIZING RADIATION. Yoshinori Takeda & Rosemary Barra, Dept. of
Biology, University of Mary Washington, Fredericksburg, VA 22401. Radiation
biology has been of interest in recent years with the primary focus on ionizing radiation
and its effects on DNA. However, there is another, larger part of the electromagnetic
spectrum, the non-ionizing radiation section. Recent articles suggest that free radical
oxygen forming reactions are possible with exposure to 60Hz frequencies, and that p53
expression is increased in cells exposed to infrared radiation. In this study, NIH 3T3
cells were exposed to a helium-neon laser (4mW, 632.8nm) for 3-5 hours for 2-5 days.

To observe the effects by the laser, p53 expression and radical oxygen presence were
measured as indicators of DNA damage or response to DNA damage. Two-way
ANOVA was performed to test for significance on hours of exposure, radiation
exposure versus control, and effects of distance on the treated cells grown in a slide
chamber. p53 expression was found to be significantly higher (23% increase in
expression of p53) in radiation-treated cells compared to the control (N=28, p=0.028).
Radical oxygen levels were not significantly different (N= 6, p>0.05), but this may be
due to a small sample size and warrants further study. Overall, the data suggests that
non-ionizing radiation affects fibroblast cells and p53 expression. Further studies will
focus on various radiation sources and the mechanism for p53 activation following
exposure to non-ionizing radiation.
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IFNL4 GENE EXPRESSION IN HEPATITIS C VIRUS INFECTION. Kellie Perry,'?
Ancha Baranova'? & Michael Estep', 'Betty and Guy Beatty Center for Integrated
Research, Inova Health System, Falls Church, VA, *Center for the Study of Chronic
Metabolic Diseases, George Mason University, Fairfax, VA. HCV is associated with
long term chronic health conditions such as cirrhosis of the liver, cancer of the liver,
and is the primary reason for liver transplants. Our aim was to examine the expression
of interferon response genes during IFN+Ribavirin treatment in the context of the
IFNL4 genotype. IFNL4 is a SNP that induces an immune response in the presence of
HCYV infection occurs via activating the Janus kinase signal transducer and activator
of transcription (STAT) pathway. The rs368234815 gene that encodes for INFL4 and
its variants are located on chromosome 19q13 justupstream ofthe (rs12979860) IL28B
gene that encodes for IFNL3. There are two genetic variants of IFNL4, “?G” and the
other nonsense mutation “TT”. IFNL4 (rs368234815) has been linked with inducing
an immune response and sustained virologic response (SVR) like its neighbor IFNL3
(IL28). In this study, IFNL4-TT showed a strong linkage to IL28B-C allele. Gene
expression increased with IFNL4 associated genes on Day 0 and Day 7. Expression
differences were observed with IFNL4 associated genes linked to IFNg pathway
associated genes on Day 0 and Day 7. The top 5 pathways linked to IFNL4 were
apoptotic pathways. Decreased expression with apoptotic genes were correlated with
the nonsense IFNL4-TT allele. Relevant time points of gene expression differences
were Pretreatment and Day 7. Pathways associated with IFNL4 were predominately
apoptotic.

EPIGENETIC ALTERATIONS IN A TRANSGENIC ALZHEIMER’S DISEASE
MODEL. Matthew Baker, Michael Carson, Rebecca Haraf, Noor Taher, Amanda Hazy
& Gary D. Isaacs, Dept. of Biology and Chemistry, Liberty University, Lynchburg VA.
Genetic contributions leading to the development of Alzheimer’s disease are mostly
obscure, however evidence suggests that epigenetic modifications may play a role.
Cytosine methylation has been shown to play a role in several biological disease states,
and several AD-associated genes are regulated through this mechanism. Therefore, we
set out to determine if methylation can provide genetic markers for AD development.
The methylation levels of DNA promoter regions from transgenic mice, which
overexpress beta amyloid as seen in AD, were compared to that of control transgenic
mice. Two methodologies were used for determining promoter methylation statuses.
First, using methylation sensitive (Hpall) and insensitive (Mspl) restriction
endonucleases, which both target the sequence 5’-CCGG-3’, we determined the
methylation status of genomic promoter regions through LM-PCR and subsequent
microarray analysis. These genomic regions showing Af-induced methylation
modifications were then narrowed down to the 0.1% most changing regions for
stringency purposes. The other methodology used was Methylative DNA
Immunoprecipitation, which uses antibodies to isolate methylated genomic fragments
that are then hybridized to a microarray. The regions undergoing significant change
were linked to their ontological function, revealing correlation with ontologies related
to neurogenesis and apoptosis. This evidence seems to indicate an epigenetic
contribution to AD pathology. This work is supported by the Jeffress Memorial Trust
(Grant J-998), the ARDRAF Grant, and the Virginia Academy of Science.
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DETERMINING THE RATIO OF THE MITOCHONDRIAL DNA IN BROWN
ADIPOSE TISSUE TO WHITE ADIPOSE TISSUE. Amir Mohammadhasani’, Maria
Keaton’, Lei Wang®, Zobair M. Younossi'*®, Ancha Baranova'?, Aybike Birerdinc'?.
'Betty and Guy Beatty Center for Integrated Research, Inova Health System, Falls
Church, VA, *Center for the Study of Chronic Metabolic Diseases, George Mason
University, Fairfax, VA, *Center for Liver Diseases, Department of Medicine, Inova
Fairfax Hospital, Falls Church, VA. Many recent studies show obesity is now a global
public health problem due to the increase in mortality associated with increasing BMI.
In adults, visceral adipose is mostly comprised of lipid storing white adipose tissue
(WAT) with limited amounts of lipid expending capable brown adipose tissue (BAT)
which may play a role in obesity induced chronic diseases. Due to the high number of
mitochondria expressing UCP1 BAT cells are capable of using lipids to produce heat.
RNA and DNA was extracted from visceral adipose samples collected from obese
patients during elective gastric bypass. Mitochondrial and genomic DNA were
compared in ratios. Relative expression of PRDM 16 and UCP1 were measured with
validated primers. Spearman’s correlation reveals UCP1 and PRDM16 are strongly
positively correlated (r= 0.6032, p<4.035e-09). However the genomic and
mitochondrial ratios were could only be analyzed within a range since BAT activation
is regulated by low temperatures. Further research will include differentiation of
hTERT immortalized adipose derived Mesenchymal stem cells into BAT and WAT to
use as positive and negative ends of the ratio spectrum.

UTILIZING NONTHERMAL PLASMA BASED ON SHIELDED SLIDING
DISCHARGE IN AMBIENT AIR FOR DELIVERY OF PLASMID DNA TO
MAMMALIAN CELLS. C.M. Edelblute'?,L.C. Heller'’, M.A. Malik', & R. Heller'”,
' Frank Reidy Research Center for Bioelectrics, Old Dominion University, Norfolk,
VA, Department of Biology, Old Dominion University, Norfolk, VA, and * Medical
Diagnostic and Translational Sciences, Old Dominion University, Norfolk, VA. In the
current study, we assessed the efficacy of a novel non-thermal plasma reactor based on
shielded sliding discharge (SSD) producing cathode-directed streamers generated in
ambient air for the delivery of plasmid DNA to mammalian cells. In vitro experiments
were performed with mouse melanoma cells (B16F10) and human keratinocytes
(HaCaT) inoculated with plasmid DNA encoding luciferase (pLUC) and green
fluorescent protein (pGFP). Quantitative results measured over a 72-hour period
displayed luciferase expression levels as high as 10-fold greater in SSD plasma-
exposed cells than levels obtained from the inoculation of plasmid DNA alone (p<0.05,
p<0.01). No effect on viability was observed as consequence to plasma exposure in
either cell line. SSD plasma-mediated pGFP delivery to HaCaT cells seeded on
polycaprolactone scaffolds was confirmed by immunostaining. SSD plasma exposure
significantly enhanced pLUC expression in an in vivo murine model over 28 days
compared to intradermal pLUC injection alone (p<0.05). Our findings suggest SSD
plasma is an attractive non-viral, non-contact DNA transfer method that warrants
further exploration as an alternative or supplemental molecular delivery approach.

POSITIVE SELECTION OF SPERMATOGONIAL STEM CELLS. Eoin C. Whelan',

A.Nwala’, S. Arif, S. Olariu’> & C. Osgood', 'Department of Biology ODU, Norfolk
VA 23508, ’Department of Computer Science ODU, Nofolk VA 23508. The paternal
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age effect is when the incidence of certain genetic diseases is associated with father’s
age. A model has been proposed that explains the exponential increase in disease
incidence with father’s age via the positive selection of mutations in spermatogonial
stem cells while in the testes. We developed a computer model that simulates the stem
cell division within the niche and accounts for mutation accumulation in a stochastic
manner. The goal was to match the model to existing clinical data and estimate the
minimum selection pressure required to explain the disease incidence rates. Our model
assumed homeostasis of the stem cell niche and that each seminferous tubule
represented a single niche. Each niche began with zero mutant cells. We estimated
mutation rate based on the average human mutation rate and the rate of spermatogonial
stem cell division. The selective advantage was the probability assigned that if a mutant
cell divides it will undergo a symmetric division and produce an additional mutant stem
cell. Each run of the simulation showed clumping of mutations consistent with the
selective model. The data from the model output was averaged and used to produce a
simulated population in order to compare the model to the clinical data. The model
agreed with data from clinical studies of paternal age effect syndromes with a selective
advantage of 0.005 to 0.01. The paternal age effect incidence rate could not be
explained by the model with mutation rate alone but by adding a selective advantage
to the mutations our data closely aligns to the clinical incidence. (Supported by Sigma
Xi Grant-in-Aid of Research and Virginia Academy of Science)

UTILIZATION OF ENTERIC SIGNAL AUTO-INDUCER 3 BY ESCHERICHIA
COLITO REGULATE MOTILITY OF FLHDC THROUGH QUORUM SENSING.
'Ryan N. Montalvo & °E. D. Richards, Liberty University 'Department of Biology and
Chemistry & ’Department of Health Sciences. The interplay of enteric bacteria
involves communication utilizing quorum sensing mechanisms. Escherichia coli
regularly utilize the histidine kinase receptor QseC to regulate motility in the fITADC
operon. QseC autophosphorylates in response to stress signals within the intestine and
is stimulated by the adrenergic hormones epinephrine and norepinephrine as well as a
quorum sensing molecule AI-3. The producer(s) of AI-3 within the intestine for E. coli
are unclear. qPCR of fecal samples quantified concentrations of intestinal bacteria for
streptomycin-treated mice and streptomycin-treated mice colonized with E. coli
MG1655, HS, and Nissle. Bifidobacterium display fold increases of 7.5, 6.6, and 11
respectively, at 7 days post-infection. Our results implicate Bifidobacterium spp. in the
changing motility phenotype. Over a 60-days, we observe population instability in
relation to motility and the fIADC locus. Sequencing reveals analogous deletions within
the fIhDC loci of non-motile MG1655, HS, and Nissle that. Through motility assays,
we observe that MG1655, HS, and Nissle fluctuate from 100% motility to 20-60%
motility at 60 days. While the HS and Nissle strains lack the same promoter as
MG1655, they retain the capability to exhibit non-motility phenotypes. Distinct
mechanisms regulate fI/ADC. Murine and biosynthetic colonization with MG1655, HS,
and Nissle strains display the nature of bacterial population fluctuations within the
intestine that help define colonization drifts over time.

SEASONAL SHIFTING OF THE TROPHIC NICHE IN A GENERALIST APEX
PREDATOR. P. A.P. deHart', L.E. Hurd?, J.M. Taylorz, M.M. Shearer’, & M. C.
Campbell’, 'Department of Biology, Virginia Military Institute, Lexington VA 24450
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and’Biology Department, Washington & Lee University, Lexington VA 24450. Apex
predators influence community composition and diversity through direct and indirect
interactions with other species, but they may not occupy the top trophic level
throughout their lives. The question remains: are top predators feeding in a frequency-
dependent manner, or are they varying their prey in accordance with different dietary
demands as they grow and mature? We investigated this question by examining the
feeding relationships throughout the lifespan of a well-studied apex predator, the
praying mantis Tenodera aridifolia sinensis, using stable isotope analysis. We
measured the 8'"°C and 8"’ N of lab-reared mantids fed known diets of arthropods from
the key feeding guilds (leaf chewers, sap feeders, and carnivores), of their prey items,
and of field-caught mantids over a growing season. Lab-raised mantids generally
increased in both §"°C and §"°N with the consumption of successively higher trophic
level prey, but field-caught mantids were highly variable in this regard. These
signatures indicated that mantids did not take prey from trophic guilds in proportion to
their abundances, so are not frequency-dependent predators. There was a clear pattern
of ”N enrichment during growth and development of mantids, with adults and eggs
exhibiting highest values, decreasing from egg hatch to third instar as nymphs fed on
lower trophic levels and increasing steadily thereafter, indicating increased carnivores
in the diet as nymphs grew. Our results suggest that variability in the community
impact of apex generalist predators is strongly influenced by ontogenic shifts in dietary
demand.

Posters

PHYLOGENETIC ANALYSES OF STREPTOCOCCUS PARAUBERISFROM FISH
AND CATTLE STRAINS. Keaira L. Thornton & Ashley N. Haines, Dept. of Biology,
Norfolk State University, Norfolk, Va. 23504. Streptococcus parauberis is a gram
positive lactic acid bacterium that is found locally and globally and recently has
become an emerging pathogen. S. parauberis infects cattle and fish, which can
negatively impact dairy and aquaculture fisheries. The genomes of multiple isolates
from fish were sequenced and compared to the available published genomes from one
fish and one cattle isolate. The genomic sequences of various housekeeping genes were
used to construct phylogenetic trees using the software Geneious 6.1.5 via Neighbor-
Joining and Unweighted Pair Group Method with Arithmetic Mean methods. These
phylogenetic analyses will contribute to our understanding of the evolutionary
relationships between the strains of this bacterium in different animal host species and
predict the closest relative to S. parauberis. These data will help explain the molecular
epidemiology of S. parauberis and help us understand how it spreads from host to host
and why it is becoming an emerging pathogen.

PREPS ANALYSIS OF VIRAL PROTEINS POTENTIALLY PRENYLATED BY
HUMAN CELLS. Ekateina Marakasova', Birgit Eisenhaber’, Frank Eisenhaber’, Elena
Yarigina’, Ancha Baranova'*, 'School of Systems Biology, George Mason University,
Fairfax, VA 22030, *Bioinformatics Institute, Agency for Science, Technology and
Research, Singapore 138671, *K.I Skryabin Academy of Veterinary Medicine and
Biotechnology, Moscow 109472, Russia, ‘Moscow Institute of Physics and
Technology, Moscow Region, Dolgoprudny 141700, Russia. Prenylation is a lipid
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posttranslational modification of de novo synthesized proteins, when a farnesyl or
gernylgeranyl group is added to specific site on C-terminal end ofa protein. Prenylation
of mammalian proteins plays an important role in different processes, such as cell
proliferation, differentiation, apoptosis and general metabolism. Recent studies suggest
that intracellular microorganisms can use eukaryotic prenylation machine for lipidation
of its own proteins. This has been experimentally showed for S. typhimurium protein
SifA, L. pneumophila protein AnkB, and hepatitis delta virus large antigen. In this
study we perform analysis of all viral proteins that may be prenylated by human cells.
Designed databases consist of human viral proteins both predicted from genome and
experimental protein sequences from UniProt and NCBDI protein databases.
Prenylation prediction suite (PrePS) predicted 35 viral proteins to be recognized by
farnesyltransferase and 9 proteins by geranylgeranyltransferase 2. Interestingly, the vast
majority of all identified prenylation events were found in RNA rather than DNA viral
proteins.

NKG2D RECEPTOR COSTIMULATION DIFFERENTIALLY ACTIVATES
SIGNAL TRANSDUCTION PATHWAYS DOWNSTREAM OF AKT IN MURINE
EFFECTOR CD8 T CELLS. Kelsey M. Trace & Amorette Barber, Dept. of Biol. and
Env. Sci., Longwood Univ., Farmville VA 23909. Effector CD8 T cells have potent
anti-viral and anti-tumor functions. In order to become activated, naive CD8 T cells
must be activated through the T cell receptor along with costimulation through the
CD28 receptor. After activation, costimulation is no longer required but can greatly
affect CD8 T cell functions. One costimulatory receptor that is likely to be stimulated
on activated CD8 T cells is NKG2D because the ligands for this receptor are
upregulated upon DNA damage, cells stress, and viral infection. Costimulation with
NKG2D or CD28 has been shown to activate Akt, however it is unclear what signal
transduction pathways downstream of Akt are activated by these receptors. Murine
effector CD8 T cells were stimulated through the T cell receptor with and without
NKG2D or CD28 costimulation and the activation of Akt and downstream pathways
were analyzed using an In-Cell ELISA and RT-PCR. Compared to CD28 costimulation,
stimulation through the T cell receptor and NKG2D lead to an increased
phosphorylation of AKT and GSK-3p. Gene expression of members of the B-catenin,
mTOR, and other pathways was also increased after NKG2D receptor stimulation.
These data show that NKG2D costimulation of activated CD8 T cells could potentially
enhance their anti-tumor and anti-viral effector functions. (Supported by: Longwood
University’s Faculty Research Grants and BES Department).

THE USE OF THAWED, ISOLATED LIVER CELL CYTOPLASM AS A
NUCLEAR IMPORT MEDIUM. Jeffrey Branson, Haris Mirzada & Stephen Gallik,
Ph. D., University of Mary Washington. Fluoresence microscopy studies have shown
that proteins lacking a nuclear localization signal (NLS) are excluded from the nucleus.
These studies have shown that the fluorescence emission of tetramethylrhodamine
isothiocyanate (TRITC)-labeled serum album (BSA) is never detected in nuclei when
the labeled protein is incubated with isolated nuclei from various sources. This
contradicts the results of autoradiographic studies that clearly show proteins the size
of bovine serum albumin can penetrate the nuclear envelope and enter the nucleus very
slowly through what is likely a simple diffusion process. This contradiction suggests
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that the TRITC fluorophore may not be sensitive enough to detect the low
concentrations of albumin that diffuse into the nucleus. The specific objective of this
preliminary study is to assess the effectiveness of Alexa Fluor 488 fluorophore-labeled
BSA in detecting low concentrations of BSA in the nucleus during its diffusion into the
nucleus. Crude homogenates of rat liver cells were incubated for 45 minutes with
Alexa Fluor 488-labeled histone H1, which contains an NLS, and Alexa Fluor 488-
labeled BSA, which lacks an NLS. The results showed that Alexa Fluor 488 is
sensitive enough to detect the very high concentrations of histone H1 that accumulated
in nuclei as the result of an NLS-dependent nuclear import process as well as the very
low concentrations of BSA that slowly accumulate in the nuclei as the result of simple
diffusion.

HOST PLANT PHENOLIC ACIDS: OVIPOSITIONAL STIMULANTS OR
DETERRENTS FOR CABBAGE WHITE BUTTERFLY, PIERIS RAPAE? Rebecca
E. Dey, Skyler T. Carpenter, & Mary E. Lehman, Dept. of Biological and
Environmental Sciences, Longwood University, Farmville, VA 23909. Cabbage white
butterflies, Pieris rapae, lay their eggs on plants of the Brassicaceae family. Females
may identify suitable hosts through the detection of various chemicals produced by the
plants. Of particular interest are phenolic acids because they are found in high
concentrations in Brassicaceae plants, yet little is known about the role they play in
ovipositional choices. This study evaluated the potential of four phenolic acids to serve
as ovipositional stimulants or deterrents for Pieris rapae. The phenolic acids tested
were sinapic, vanillic, caffeic, and cinnamic acids. Treatments of phenolic acids and
deionized water controls were applied to cabbage disks that were equal in leaf surface
area and color. Each treated disk was matched with a DI H20 control and placed within
an experimental enclosure with a single mated female. After 24 hours, the number of
eggs laid on each disk was observed and recorded. Caffeic and sinapic acids both acted
as significant deterrents. Cinnamic acid acted as a significant stimulant. Vanillic acid
had no significant effect on oviposition. The combined results of this study and
previous research suggest that it may not be possible to make broad generalizations
about the effects of phenolic acids on ovipositional decisions and underscores the
importance of assessing individual chemicals.

ANTIBIOTIC DYNAMICS OF ESCHERICHIA COLI POPULATIONS IN A
STREPTOMYCIN-TREATED MOUSE MODEL. Hannah J. Drown & Andrew J.
Fabich, Ph.D., Dept. of Biology and Chemistry, Liberty University, Lynchburg VA
24515. Escherichia coli infect both the urinary and gastrointestinal tracts in mammals.
However, we note that the time required for a population to acquire antibiotic resistance
has never been evaluated. By assessing antibiotic resistance at specific time points, we
hope to mark the rate of E. coli antibiotic resistance in vivo. A previous in vivo study
of E. coli fitness measured dynamic changes in motility of several populations over two
months, discovering that changes surfaced in the commensal strain of E. coli Nissle.
We hypothesize that the Nissle strain of E. coli within the murine intestine will
similarly express spontaneous mutations that produce resistance to antibiotics. In this
study, we examined the ability of E. coli to gain antibiotic resistance to nalidixic acid,
chloramphenicol, novobiocin/SDS, rifampicin, streptomycin, and tetracycline. Each
antibiotic was selected to highlight a separate mechanism of action by which resistance
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should develop. Individual colonies from mouse feces colonized with the Nissle strain
of E. coli were screened for genes associated with nalidixic acid, chloramphenicol,
novobiocin/SDS, rifampicin, streptomycin, and tetracycline resistance. We compared
the wild type E. coli growth on each antibiotic to colonies collected on day 7 and day
30 post-infection. The chloramphenicol, novobiocin/SDS, rifampicin, and tetracycline
showed no changes in expression after growing in vivo for 30 days. However, increased
resistance was noted in both the nalidixic acid and streptomycin by day 7 post-
infection.

A COMMUNITY ANALYSIS OF THE INTESTINAL MICROBIOTA WITH
CITROBACTER RODENTIUM COLONIZATION AND PATHOGENESIS. Cassandra
E. Black & Andrew J. Fabich, Dept. of Biol. & Chem., Liberty Univ., Lynchburg, VA
24515. Current research does not clearly define how the intestinal microbiota affect
gastrointestinal health, including protection from pathogens. EHEC O157:H7 cause
severe sickness and is life-threatening, but is difficult to study in vivo. Citrobacter
rodentium (CR) is used to model EHEC infection in mice, but the intestinal microbiota
response during CR colonization is not currently well-defined. CR were observed in
both conventional and streptomycin-treated mouse models, and microbial population
abundances were quantified using genus-specific primers and quantitative PCR. The
results indicate that CR colonize better in conventional mice than in streptomycin-
treated mice. Bacteroidales and Bifidobacteria are unaffected by CR colonization, and
Clostridia and Lactobacilli fluctuate during CR colonization with Lactobacilli
ultimately decreasing. These outcomes may lead to EHEC prevention and clinical care
on a global scale.

EVALUATION OF ALTERED GENE EXPRESSION PATTERNS IN BRAIN AND
BLOOD FOR AN ALZHEIMER’S DISEASE MOUSE MODEL. A.Hazy, M. Baker,
R. Haraf & G. D. Isaacs, Department of Biology and Chemistry, Liberty University,
Lynchburg VA 24515. Gene expression patterns are known to affect the development
and pathology of Alzheimer’s disease (AD). To determine the specific changes in
expression involved in AD, differential gene expression in brain and blood for an AD
mouse model was determined using RNA sequencing. RNA was isolated from brain
and blood of AD and control mice (n=3), reverse transcribed to cDNA, and sequenced
to determine genome-wide expression. Sequence data was analyzed using the Galaxy
platform to identify differentially expressed transcripts. The analysis found 5053
transcripts differentially expressed in the brain for an AD model, including multiple
genes known to affect AD progression. Expression data was compared to previously
determined changes in methylation and hydroxymethylation to evaluate epigenetic
effects on gene expression. While many genes showed a definite increase or decrease
in expression with epigenetic changes, other genes displayed splice variant specific
changes in expression—certain isoforms of the same gene increased expression and
others decreased. This data suggests that epigenetic changes may alter splice variant
selection at specific genes. Expression patterns in blood were also determined for
comparison to those found in the AD brain. (Supported by: the Jeffress Memorial Trust
and the Alzheimer’s and Related Diseases Research Award Fund).

Virginia Journal of Science, Vol. 65, No. 1, 2014 https://digitalcommons.odu.edu/vjs/voles/iss1



PROCEEDINGS 92"> ANNUAL MEETING 25

A STUDY OF CHLOROQUINE’S ANTIRETROVIRAL CHARACTERISTICS.
Justin E. P. Sahs and Lynn O. Lewis, Dept. of Biol. Sci., University of Mary
Washington, Fredericksburg VA 22401. Mouse Mammary Tumor Virus, known as
MMTV, is a retrovirus transmitted in mice through their breast milk which has been
proven to lead to multiple different types of cancer, including breast, ovarian, and
prostate cancer. Due to its resemblance to other retroviruses and a relative level of
safety towards humans, MMTYV is an ideal candidate to act as a research model for
retroviruses such as HIV, making it highly relevant in the study of human medicine.The
virus enters host cells through receptor mediated endocytosis, which is initiated by the
acidification of the vesicle. Chloroquine, which is a weak base, acts as a buffer to
minimize acidification and greatly the reduce infectivity of the virus. In research
performed last year by UMW student Ryan Green, chloroquine was shown to reduce
viral infectivity in MMT V-infected cell cultures most effectively at doses between
2.095E-04 and 2.095E-05 pM. The aim of this study was to prophylactically treat
MMTV-infected cells with chloroquine, induce replication with the hormone
dexamethasone, and then to isolate and visualize the viral RNA through a spin cycle
followed by rtPCR techniques. We found that we were able to visualize the viral RNA
via rtPCR followed by gel electrophoresis. Because the chloroquine-treated group was
able to be visualized, we can conclude that chloroquine does not eliminate all viral
reproduction in hormonally-stimulated MM T V-infected cells.

BIOINFORMATICS AND TRANSCRIPTION FACTORS IN ALZHEIMER’S
DISEASE. John R. Davy, John Lawson & Gary D. Isaacs. Dept. of Biology, Liberty
University, Lynchburg, VA. 24515. Alzheimer’s Disease (AD) is characterized
pathologically by neurofibrillary tangles and amyloid-beta plaques, but underlying
these processes lie epigenetic changes. Specifically, methylation and
hydroxymethylation of cytosine residues in gene promoters changes during the disease
process. These changes, either an increase or a decrease in methylation or
hydroxymethylation, modulate the binding of transcription factors to the promoter
region. We hypothesize that the epigenetic alterations affect specific transcription
factors, which alter the gene expression profile seen in AD. Bioinformatics allows high
throughput of data, comparing the transcription factors enriched in genes affected by
epigenetic changes and those altered in gene expression. Linking these two changing
components in AD through TFs provides a dataset for further research into how these
TFsare involved in the disease process. We found that a number of TFs, such as USF1,
USF2, and ARNT are enriched in both genes changing drastically in epigenetic
modifications and in genes changing in expression. Our study also demonstrated that
TFs already linked to AD (such as AP1, USF1, and ARNT) are also enriched in
epigenetically modified genes, showing the involvement of methylation and
hydroxymethylation in the disease process. This work is supported by the Jeffress
Memorial Trust (Grant J-998), the ARDRAF grant, and the Virginia Academy of
Science.

VISCERAL ADIPOSE DEPENDENT INDUCTION OF AUTOIMMUNE
RESPONSE. Allison M. Heath, Katherine Doyle, Aybike Birerdinc & Ancha
Baranova, School of Systems Biol., George Mason Univ., Fairfax VA 220304444. One
of the numerous adverse effects of the accumulation of excess visceral adipose is that
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resulting alteration of cytokine signaling. A state of morbid obesity results in the
interference of the body’s pro and anti-inflammatory pathways resulting in a systemic
pro-inflammatory state and are regulated by such cytokines as IFN-g, TGF-b, TNF-a,
IL-1, IL-4, IL-10, IL-12 and IL-8, regulate TH1 and TH2 pathways, which are
associated with immune and inflammatory responses. Alteration of the normal function
of these pathways may be linked to the development of autoimmune disorders in the
morbidly obese. For example in animal models of multiple sclerosis, mice with
defective TRIF or type I IFN receptors developed more severe experimental allergic
encephalomyelitis than mice with normally functioning receptors and showed an
increase in IL-17 production. It has also been shown that embedded in visceral adipose
tissue are CD4+ T lymphocytes that govern insulin resistance in mice with diet-induced
obesity. Given the role of these proinflammatory regulatory cytokines in both obesity
and autoimmune diseases, it appears that the excessive accumulation of visceral
adipose tissue may trigger a cascade of events that induces various manifestations of
autoimmune diseases particularly in morbidly obese patients.

QUERCETIN AS AN ANTI-INFLAMMATORY AGENT RELEVANT TO THE
MANAGEMENT OF METABOLIC SYNDROME. Anna Zhang’, Ancha Baranova'?,
Aybike Birerdinc'?, 'Betty and Guy Beatty Center for Integrated Research, Inova
Health System, Falls Church VA and *Center for the Study of Chronic Metabolic
Diseases, School of Systems Biology, George Mason University, Fairfax, VA.
Obesity-associated deaths have risen to more than 300,000 a year in the United States,
and have been reported as having the second highest mortality rate, second to only
tobacco-related deaths. An extensive list of morbidities, such as Metabolic Syndrome
(MS), cardiovascular disease (CVD), diabetes mellitus type II (DMII), stroke and
cancer is heavily linked to obesity. Complications from obesity and its comorbidities
are what makes obesity such a great financial burden. Extensive research has
implicated chronic-low grade inflammation induced by dysfunctional adipocytes as a
key associate of Metabolic Syndrome, a term coined to cluster major risk factors that
are etiologically relevant to the development of cardiovascular disease (CVD) and type
II diabetes mellitus (DM), including abdominal obesity, atherogenetic dyslipidemia,
hypertension, glucose intolerance. Quercetin, a flavanol ubiquitous in fruit, tea, wine
and stems and leaves of vegetables, have been shown to exert an anti-inflammatory
action by scavenging adipocytic secretions of pro-inflammatory cytokines from
macrophages, activating peroxisome proliferator-activated receptors (PPAR)-gamma,
and thus suppressing the activation of pro-inflammatory transcription factor nuclear
factor-kappa (NF-kB), and enhancing expression of anti-inflammatory cytokines. The
aim of this study is to assess the potential health benefits of quercetin as it relates to the
management of metabolic syndrome via its anti-inflammatory mechanisms.

THE EXPRESSION OF KCTD FAMILY GENES IN ADIPOSE TISSUE OF
PATIENTS WITH DIET INDUCED OBESITY. Kuan Yao'?, Kataline Anderson'?,
Aybike Birerdinc'?, & Ancha Baranova'’, 'Betty and Guy Beatty Center for Integrated
Research, IHS, Falls Church VA 22042, *Center for the Study of Genomics in Liver
Diseases, Molecular and Microbiology Department, GMU, Fairfax, VA. Potassium
Channel KCTD proteins have been suggested in the development of diet induced
obesity. KCTD interferes with the normal assembly of the voltage-gated potassium
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channels causing the suppression of the voltage-gated channels. Diet-induced obesity
was shown to impair endothelium-derived hyperpolarization via altered K channel
signaling. Previous studies of KCTD15 have revealed the repression of AP-2a, which
inhibits the activity of C/EBPa, an early inducer of adipogenesis. However there is little
data on the levels of KCTD15 and other KCTD proteins in the visceral adipose (VAT)
of morbidly obese patients. The aim of this research is to determine the relative
expression levels of KCTD family genes, suchas KCTD1,9, 12,15, and 18 inthe VAT
of a cohort of obese and morbidly obese patients. Currently 12 adipose samples had
been extracted and analyzed using qRT-PCR. The delta-delta-ct method was used to
investigate the relative levels KCTDs in samples. All KCTD genes have shown a
decrease in expression in non-NAFLD samples. However, an increasing trend of gene
expressions was observed in KCTD9,KCTD12, and KCTD15 as the levels of NAFLD
increase. KCTD1 and KCTD18 gene expressions were variable due to diversity in
patients’ age, BMI, disease state, and other factors. The assessment of several KCTD
family of proteins in the visceral adipose of morbidly obese patients will shed some
light on their involvement in the etiology of obesity and its comorbidities.

THE OBESITY LINKED IMMUNE FUNCTION. Momina Tariq,' Ancha Baranova'?
and Aybike Birerdinc'?, 'Betty and Guy Beatty Center for Integrated Research, Inova
Health System, Falls Church, VA, *Center for the Study of Chronic Metabolic
Diseases, George Mason University, Fairfax, VA. Immune and metabolic systems are
among the most primary requirements for survival of a human being. Research in the
field of metabolic diseases over the last decade have demonstrated a clear association
between weight regulation and inflammation .The immune response and metabolic
regulation are highly integrated and the proper function of each is reliant on the other.
Dysfunction of one can lead to numerous chronic metabolic disorders, diabetes, fatty
liver and cardiovascular diseases. The aim of this present systematic review is to
explain the detrimental effects of obesity on the immune system and how it spearheads
towards other immune-allied complications. A systematic PubMed literature search was
designed. Studies were included that explained the inflammation of adipose tissue as
an important protagonist in the development of obesity related problems and studies
that interconnected the link between obesity-immune system and systemic
inflammation. These preliminary findings indicate that obesity leads to the change in
the number of leucocyte count, which instigates impaired immunocompetence and may
result in a weakened immune system. Inflammation is characterized by changes in
immune cell populations giving rise to altered adipo/cytokine profiles, which in turn
induces/stimulates insulin resistance and other diseases such as NAFLD and NASH.

GRIFFONIA SIMPLICIFOLIA ISOLECTIN 1I-B4 AS A MOLECULAR TAG FOR
IMMUNOGLOBULIN. P. Tedrick, E. Marakasova & A.Baranova, School of Systems
Biology, George Mason University, Fairfax VA 22030-4444. Lectins are proteins that
have high specificity for carbohydrates and can bind reversibly with them by carbonate
recognition domains. The isolectin I-B4 (GSI-B4) from Griffonia simplicifolia has a
marked specificity for a non-reducing terminal p-D-galactose. We hypothesized that
GSI-B4 carbonate recognition domain will bind to immunoglobulin G, because it has
an N-glycosylation site that would allow the binding. Therefore an ELISA-like single
step assay could potentially be developed to test the binding of GSI-B4 to
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immunoglobulins. Partial gene GSI-B4 was synthesized and used for site specific
cloning in pQE-30 and pQE-RFP plasmids. Cloning used two restriction enzymes
BamHI and Sacl for pQE-30, and KpnI and HindIII for pQE-RFP plasmid. T4 DNA
ligation reactions were transformed to £. coli DH5 1, and positive samples were verified
by DNA sequencing. Expression in E. coli BL-21 shows at low levels at 10-hour time
point after IPTG induction. Expression does not increase substantially by the 24-hour
time point. After optimization of expression and verification by Western Blotting, next
steps will be to purify GSI-B4. This purified product will be used to develop an ELISA-
like assay to test binding of GSI-B4 to immunoglobulin.

A COMPARISON OF GENE EXPRESSION IN RESPONSE TO BPA EXPOSURE
IN PROSTATE AND MAMMARY TISSUES. Daniel E. Miller & Deborah A.
O’Dell, Dept. of Biol. Sci., Univ. Mary Washington, Fredericksburg, VA 22401.
Bisphenol A (BPA) is a synthetic carbon-based compound that has been shown to
exhibit hormone-like properties in its ability to act as a ligand to estrogen and androgen
receptors. This study aims to investigate similarities in the transcription-altering
pathways of BPA in mammary and prostate cells with regards to oncogenes and tumor
suppressor genes in untreated control and BPA-treated experimental groups.
Previously extracted RN A from human mammary and prostate cells was assessed for
integrity and reverse-transcribed to cDNA via PCR. Genomic profiles were obtained
through microarray analysis (Oncogenes and Tumor Suppressor Genes PCR Array, SA
Bioscience) and analyzed for fold-change in expression from control using software
supplied with the assay. Using a threshold fold-change of + 2.00, BPA exposure
resulted in primarily opposite responses in gene expression between the cell lines (i.e.
genes up-regulated by BPA in the mammary group tended to be down-regulated in the
prostate group). However, there were two oncogenes (JAK2; MYCN) that were up-
regulated and two tumor suppressor genes (BRCA1; TP53) that were down-regulated
in response to BPA exposure in both mammary and prostate cells. Although JAK?2 and
MYCN have not been directly linked to mammary or prostate cancers, mutation in both
the BRCA1 and TP53 genes is known to be implicated in breast, ovarian, fallopian
tube, and prostate cancers, as they play an important role in DNA repair in these cell
types. These results suggest a mechanism for the conversion of mammary and prostate
epithelial cells to the cancerous state.

CELL PHONE RADIATION INDUCED GENE EXPRESSION IN HUMAN
CLIOBLASTOMA CELLS. V. L. King, D. Delfino & D. A. O’Dell, Dept. of Biol.
Sci., Univ. Mary Washington, Fredericksburg, VA 22401. The average American
spends 25 minutes a day talking on a cell phone. Cell phones emit electromagnetic
radiation that ranges from 10° to 10'> Hertz, which has been shown to produce free
radicals that can induce changes in gene transcription. This study examined gene
expression changes in human glioblastoma cells over time after cell phone radiation
exposure. Human glioblastoma cells were cultured and when confluent were exposed
to 25 minutes of cell phone radiation. The cells were lysed and the RN A was extracted
immediately, 20 minutes, 24 hours, and 48 hours after exposure. The RNA was
converted to cDNA and placed on a commercial RT PCR 96 well plate containing the
primers for 84 oncogene and tumor suppressor genes (SABiosciences Corporation:
Frederick, MD). RT PCR was performed using a Stratagene 3005p Thermocycler, and
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the data was analyzed using the SABioscience PCR Array Data Analysis tool. The
results showed that the effects of radiation on gene expression changed as time post-
exposure increased. Cell cycle regulation was altered by exposure temporarily allowing
increased proliferation that was then reversed. Alteration in genes promoting the
cancerous state were up-regulated at 24 hours and then the expression was almost
reversed by 48 hours post-exposure. These results provide implications for how
constant exposure to cell phones can lead to cellular changes in susceptible cells
potentially producing cancerous conditions. Future studies may incorporate larger
sample sizes as well as increased and decreased time after exposure for RNA extraction
such as 36 and 72 hours after exposure.

COMPARATIVE ANALYSIS OF LUXR REGULATION OF THE QUORUM
SENSING IN MESOPHILIC AND PSYCHROPHILIC BACTERIA. Ilya
Manukhov'?, Ancha Baranova'? & Svetlana Khrulnova’, 'Department of General
Physics, Moscow Institute of Physics and Technology (State University), 9 Institutsky
Lane, Dolgoprudny, 141707, Russia, *School of Systems Biology, George Mason
University, Fairfax, VA, ’State Research Institute of Genetics & Selection of Industrial
Microorganisms (GosNIIGenetika), Moscow, Russia. Luminescent psycrophiic marine
bacteria Aliivibrio logei are assumed to be widely distributed in cold waters of northern
seas. Here we characterize the structure features of /ux operon of psychrophilic KCh1
and BM Istrains of the marine luminescent bacteria 4. logei isolated from the intestines
of goby fish indigenous to the White Sea and Sea of Okhotsk, Kamchatka. The 4. logei
lux operon was cloned in Escherichia coli cells and the structure of this operon and its
nucleotide sequence were determined. In the structure of the 4. logei lux operon, the
the luxI gene is absent in front of luxC, and a fragment containing luxR2-luxI genes is
located immediately after luxG gene. Thus, it resembles the lux operon of Aliivibrio
salmonicida. We compared bioluminescent characteristics of this operon with that of
mesophilic marine luminescent bacteria Aliivibrio fischeri. In spite of structural
differences, these two operons exhibited similar sensitivities to autoinducer.

REMOVAL OF OXIDIZED CIRCULATING DNA MAY AUGMENT EFFECTS OF
CANCER THERAPY. A. Baranova'’, S. V. Kostyuk', T. D. Smirnova', L. A.
Kameneva' & N.N. Veiko','Research Centre for Medical Genetics, Russian Academy
of Medical Sciences, Moscow, *Center for the Study of Chronic Metabolic Diseases,
School of System Biology, George Mason University, Fairfax, VA. Cell-free DNA
fragments (cfDNA) are biologically active as they are enriched in 8-0x0-dG. Short-term
exposure to oxidized DNA results in both single- and double strand DNA breaks.
Longer treatments evoke a compensatory (adaptive) response. In breast carcinoma
model MCF-7, an exposure to oxidized extracellular DNA stimulates the survival and
an increase in genome instability. Hence, the oxidized DNA is a stress signal released
in response to oxidative stress in the cultured cells and, possibly, in the human body;
in particular, it might contribute to systemic abscopal effects of localized irradiation
treatments. The mass release of oxidized DNA thataccompanies apoptotic and necrotic
processes in radio- and chemotherapy treated tumors may aid survival of residual
cancer cells and even instigate their resistance to further treatment. It is likely that the
selective antibody-guided removal of oxidized DNA from the bloodstream or the block
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of respective oxidized DNA-dependent signaling may be developed as an adjuvant
treatment for antitumoral therapy.

GLOBAL VARIATIONS IN HBV ENDEMICITY, VACCINE COVERAGE, AND
GENOTYPE DISTRIBUTION. Max Marzouk, Ancha Baranova & Aybike Birerdinc,
College of Science, George Mason Univ., Fairfax VA.22030-4444. Despite the advent
of an effective vaccination in the 1980's against the hepatitis B virus (HBV), chronic
HBYV infection remains the world's leading viral cause of hepatocellular carcinoma
(HCC). Based on a nucleotide divergence greater than 8%, HBV can be classified into
10 genotypes (A-J) and several subgenotypes with distinct geographic distributions.
Natural history studies have indicated that genotype influences clinical outcome and
interestingly, the genotypes associated with more severe liver disease predominate in
regions with relatively high hepatitis B surface antigen (HBsAg) seroprevalence - an
indicator of HBV infection. Here we attempt to characterize global variations in HBV
genotype distribution, endemicity, and vaccine coverage — so that emerging
nonsynchronous trends can be used to identify regions where HBV resource and
education allocation should be prioritized. Recent studies and jointreports by the World
Health Organization (WHO) and the United Nations Children’s Fund (UNICEF) were
the primary sources selected for the analysis of HBV vaccine coverage. Genotyping
studies were systematically selected from references in highly cited and relevant
publications and Pubmed/Medline keyword searches. Regional seroprevalence and
vaccine coverage levels were clustered, mapped, and evaluated. West, East, and
Southern Sub-Saharan Africa consistently reported high HBV vaccine coverage during
periods of very high endemicity. Similar trends were identified in Central and East
Asia. The predominant genotypes in these regions are B, C, and E.

AN ASSOCIATION BETWEEN THE DEPRESSION AND SYSTEMIC
INFLAMMATION IN NHANES POPULATIONS. Rachel Smith, Maria Stepanova,
Ancha Baranova, & Aybike Birerdinc, Betty and Guy Beatty Center for Integrated
Research, Inova Health System, Falls Church VA and Center for the Study of Chronic
Metabolic Diseases, George Mason University, Fairfax, VA. A population-based study
was conducted to determine the association of individuals with chronic diseases and
depression from five cycles of the National Health and Nutrition Examination Survey
(NHANES) data. The presence of depression was determined from a depression
screener questionnaire, while the presence of chronic diseases were gathered from
medical conditions questionnaires (3,751 and 26,225 subjects respectfully).
Interestingly, individuals with depression and those with multi-morbidity had the same
statistically significant increased inflammatory markers as assessed by HOMA scores,
C-reactive proteins, white blood cell counts, and percentages of segmented neutrophils
and glycohemoglobin (p<0.05). Additionally, both had statistically significant
decreased levels of HDL-cholesterol, lymphocyte percentages, and monocyte
percentages (p<0.05). The increased inflammatory markers suggest that low-grade
chronic inflammation may be the connection between depression and chronic diseases
in individuals. Examining these inflammatory markers may be used as predictors in the
treatment of patients.
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NKG2D RECEPTOR ACTIVATION OF NF-KB ENHANCES INFLAMMATORY
CYTOKINE PRODUCTION IN MURINE EFFECTOR CD8+ T CELLS. Emily
Whitman & Amorette Barber, Dept. of Biol. and Env. Sci., Longwood Univ., Farmville
VA 23901. To induce strong immune responses, naive CD8" T cells require
stimulation through the TCR and costimulatory receptors. However, the effect of
activating costimulatory receptors on activated T cells is unclear. The NKG2D
costimulatory receptor is expressed on CD8" T cells with its ligands expressed on
tumor cells and during some infections. In order to determine how activation of
costimulatory receptors alters effector CD8" T cell functions, this study compared the
activation of the NF-xB signaling pathway by two costimulatory receptors, CD28 and
NKG2D. Activation of murine effector CD8" T cells through CD3 and NKG2D
receptors enhanced activation of NF-kB as shown by increased phosphorylation of
IKKa, IkBa, and NF-xB and [kBo degradation. Activation of the NF-kB pathway lead
to increased secretion of pro-inflammatory cytokines, including IFN-alpha and IFN-
gamma, and decreased secretion of anti-inflammatory cytokines, including IL-10 and
CCL2.NF-«B activation also increased the effector molecules TNF-alpha, lymphotoxin
alpha and beta, and Fas ligand. These data show that stimulation through NKG2D leads
to the differential activation of signaling pathways and potentially enhances the anti-
tumor and anti-viral functions of effector CD8" T cells. (Supported by: Longwood
University’s PRISM program, Faculty Research Grants, and BES department).

Biomedical and General Engineering

STORMWATER RUNOFF FILTRATION MEDIA FOR TRACE METAL
CAPTURING. Gail M Moruza, Zach Goehring & Brittany Toney, James Madison
Univ., Harrisonburg VA, 22801. Nationwide, stormwater runoff has been identified
as the leading cause of water-quality impairment due to the trace metals found within
that accumulate over time and create potentially toxic chemical imbalances in
ecosystems. Effective stormwater runoff filtration is a key part in preventing dangerous
contaminants from being released into the environment and causing harm to the health
of aquatic and terrestrial organisms and eventually humans. In particular, the
accumulation of trace metals in ecosystems and eventually human drinking water has
been known to cause cancer, high blood pressure, liver disease, kidney disease, growth
reduction, growth abnormalities, and chronic anemia in the organisms which ingest the
metals. The hazardous amassing of trace metals can be alleviated through the study of
the most effective filtration media such as zeolite, perlite, and peat. Essential factors
affecting filtration efficacy, which are covered in this study, include mass of media and
media type used, which in turn determines the mechanisms by which contaminants are
captured from solution. From the initial data of this research, it was determined using
a one-way ANOVA procedure that no significant difference in filtration capabilities
existed between the media types examined. The ANOVA procedure did, however,
determine that a greater media mass captured a significantly greater amount of trace
metal from solution than did the smaller media mass.

EX VIVO DNA ASSEMBLY. Zachary B. Canfield, Adam B. Fisher & Stephen S.
Fong, Department of Chemical and Life Science Engineering, Virginia Commonwealth
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University, Richmond VA 23284-2006. Our ability to re-design existing natural
biological systems for useful purposes is limited by our capability to design and build
DNA sequences that encode specific functionality. However, it is still a challenge to
engineer biology in a directed manner through logical genetic design. To circumvent
this problem synthetic biologists build large libraries of genetic parts where — by
rigorous characterization — sequence design principles and suitable biological solutions
ascertained. Unfortunately, de novo DNA synthesis is still cost prohibitive, especially
when testing combinatorial libraries, so it is more cost effective to purchase DNA as
short “building blocks” and assemble them in-house. While powerful methods exist for
DNA assembly, current approaches suffer from trade-offs of being either time-
consuming or monetarily expensive. The ex vivo DNA assembly method is fast and
efficient at assembling DNA while remaining relatively inexpensive in that they only
require lysate harvested from a common laboratory strain of Escherichia coli. This
makes the ex vivo cloning approach particularly attractive in experimental schemes
where large libraries of constructs must be created and screened for desired
functionalities.

FIBRONECTIN MECHANICS AND SIGNALING IN EPITHELIAL TO
MESENCHYMAL TRANSITION. Lauren A. Griggs, Min Zhao, Roshni Malik, Dr.
Lynne Elmore, & Dr. Christopher Lemmon, Dept. of Biomed. Engr., Virginia
Commonwealth Univ., Richmond VA 23284-3067. This work is part of an ongoing
study that investigates the role of the microenvironment in the induction of Epithelial
to Mesenchymal Transition (EMT). Previous studies have shown that Transforming
Growth Factor-beta-1 (TGF-1) drives epithelial cells to undergo EMT; however, the
precise mechanism of TGFB-1-induced EMT is not well understood. Our research
examines the relationship between assembly of the extracellular matrix protein
fibronectin (FN) into insoluble fibrils and the occurrence of EMT. Coupled with
evidence that increased tissue stiffness is a modulator of disease severity, we have
crafted the following over-arching hypothesis: increased tissue stiffness drives FN
assembly, which exposes cryptic binding sites for various growth factors, such as
TGFp-1, and creates a high concentration of these growth factors at the cell surface,
which in turn drives EMT. The current work examined the role of FN assembly in non-
transformed, healthy MCF10A mammary epithelial cells. Results showed that non-
treated epithelial cells assembled very little FN and maintained high levels of epithelial
markers, while TGF-1-treated cells had a marked increase in FN assembly, as well as
increased mesenchymal markers and decreased epithelial markers. Inhibition of FN
fibril assembly was shown to inhibit EMT progression. By establishing an innovative
mechanism by which growth factor signaling induces EMT through interaction with the
ECM, this research will serve to combat the development and initiation of metastasis,
and potentially identify novel targets within the tumor microenvironment for cancer
therapy.

BUILDING 3D TISSUE UTILIZING MECHANICALLY STIMULATED SPATIAL
ORGANIZATION AND DIFFERENTIATION OF HUMAN MESENCHYMAL
STEM CELLS. Jiten D. Narang & Christopher A. Lemmon, Dept. of Biomedical
Engineering, Virginia Commonwealth University, Richmond VA 23284. Ourresearch
utilizes an array of deformable microfabricated pillars to provide mechanical stimuli

Virginia Journal of Science, Vol. 65, No. 1, 2014 https://digitalcommons.odu.edu/vjs/voles/iss1



PROCEEDINGS 92"> ANNUAL MEETING 33

to control alignment and spatial organization of cells while also influencing
differentiation. Manipulating cross sectional area and geometry as well as the height
of the pillars provides precise control of the spatially-localized substrate stiffness.
Varying stiffness in different regions allows us to direct differentiation into multiple
lineages within one cell monolayer. A novel stacking method is used to stack these
sheets, developing a 3D tissue with controlled architecture. Human mesenchymal stem
cells are plated on top of the pillars with the cleavable fibronectin facilitating the
attachments between cell and substrate. Providing cells with mechanical cues from the
oval pillars influences cellular and ECM spatial organization. Once confluent and
organized, cell layers are treated with a blend of osteogenic and adipogenic induction
medias that complement the respective mechanical cues to induce differentiation. This
organized and differentiated cell layer can then be inverted, brought into contact with
the assembling 3D microtissue, and disassociated from the pillars. Cells adhere to the
growing microtissue and are left behind once the inverted pillar substrate is removed.
Multiple repetitions of this method yield a structurally organized, cell type specific 3D
tissue. Results show that providing a stiffness gradient allows for accurate spatial
alignment and organization of cells on microfabricated pillar arrays.

EQUILIBRIA AND NO-REGRET STRATEGIES IN CANCER TREATMENT.
Natasha D. Sheybani', Ishaan A. Nerurkar’, & Hu Yang', 'Department of Biomedical
Engineering, Virginia Commonwealth University, Richmond VA 23298 and *School
of Engineering and Applied Sciences, University of Pennsylvania, Philadelphia PA
19104. InOrlando et al. 2012, Cancer Treatment as A Game: Integrating Evolutionary
Game Theory Into the Optimal Control of Chemotherapy, the authors propose a model
in which the tumor's strategy is determined by natural selection and the oncologist's
strategy is determined by the solution to a control problem. In this paper, we adopt the
evolutionary growth model from Orlando et al., and define payoff functions for the
oncologist and the tumor cell to model the interaction as a zero sum game. John von
Neuman's minmax theorem proves that for every finite two player zero sum game, the
security strategies of the players are equilibrium strategies. We apply this to define the
equilibrium strategies of the game, which by evolutionary logistic growth equations and
the payoff functions of the game formulated in this paper, predict the population size
of the tumor. We then extend this model to a dynamic setting, in which the oncologist
administers a drug over a defined treatment period. We propose a weighted majority
algorithm which recommends drug delivery rates at every administration for the
oncologist. The algorithm has a no regret property, which ensures that by the end of the
treatment period, the average loss from the rates chosen by the oncologist is
asymptotically no worse than if the oncologist had known the best fixed delivery rates
in hindsight. This study holds vast applications to the optimized engineering and
administration of drug cocktails for chemotherapeutic applications.

EYE TRACKING: ANOVEL TOOL FOR OBJECTIVE ASSESSMENT OF mTBI.
Jefferson W. Overlin, Cassie P. Turnage, Ankita Dosaj, Kristina M. Kelly, & Paul A.
Wetzel, Ph.D., Department of Biomedical Engineering, Virginia Commonwealth
University, Richmond, VA 23284. Mild traumatic brain injury (mTBI) is common
among active duty military personnel, civilians in the workplace, and athletes
competing in contact sports. The effects of mTBI on mental capability and stamina
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have been widely documented. However, objective assessment of mTBI can be
challenging. The measurement of eye movements using current eye tracking
technologies represents a novel, efficient, and objective means of detection of mTBI.
Visual stimuli to evaluate functional eye movement capability were developed for
active duty military personnel diagnosed with mTBI and a control group. Eye
movement data were collected with two-dimensional eye tracking systems at 500 Hz
(Eye Link IT, SR Research) and 1000 Hz (Eye Link 1000, SR Research) in two separate
ongoing studies. Data were analyzed for response latency, number of saccades, eye
movement amplitude, duration, velocity, acceleration, accuracy, and stability. To date,
we have found significant differences for several eye movement tasks and parameters
during reading, saccadic tracking, and smooth pursuit tracking, suggesting that the
areas of the brain associated with these eye movements are sensitive to mTBI.

CONTROLLED RELEASE OF RAT-ADIPOSE DERIVED STEM CELLS FROM
ALGINATE MICROBEADS. S.K. Leslie ' D. J. Cohen®, B. D. Boyan®, Z. Schwartz
> "Dept. of Chemical and Life Science Engineering and *Dept. of Biomedical
Engineering, VA Commonwealth University. One notable disadvantage of cell based
therapies is that the injected cells tend to disperse away from the intended site. The aim
of this project is to develop a system of injectable hydrogels to deliver stem cells for
the purpose of tissue regeneration, thereby allowing the cells to remain at the area of
injury, to proliferate and secrete soluble factors that will facilitate tissue regeneration.
The hydrogel employed is alginate; however; it does not readily degrade in vivo for six
months. We demonstrated the controlled release of viable cells from degradable
alginate microbeads via alginate-lyase mediated degradation in vitro. Degradable
alginate microbeads were made by combining equal volumes of LVM alginate and
alginate-lyase solution to form alginate microbeads of various ratios of alginate-lyase
to alginate (1.75 U/g to 0.06 U/g). The results showed that cells released from the
degradable microbeads maintained their osteogenic phenotype. In addition we showed
that microbeads were able to degrade in vivo and their by-products did not illicit an
inflammatory response. Lastly, we demonstrated the ability of the degradable alginate
microbeads to localize cells at the delivery site in vivo. These results indicate that the
system of degradable hydrogels can localize and release viable cells at the site of
interest.

EVALUATION OF A NOVEL BLOOD ANALOG FOR MOCK CIRCULATION
TESTING. StephenJ. Warren, Gerald E. Miller., Biomedical Engineering Department,
Virginia Commonwealth University, Richmond VA 23284. For this experiment the
object is to look into the effects of shear dependent viscosity on the flow fields with a
physiological model. To isolate the parameters of the experiments the flow that is set
to be investigated is the flow of blood out of the aortic valve into the aortic root. This
is an area of flow which non uniform shear rates which should have a pronounced
effect on the velocity profile of a Newtonian versus non Newtonian fluid. The focus
here is the comparison of shear dependent fluids and the fact that the fluid is tunable
and controlled based on its computational model and the flow apparatus, the aorta, is
made from open source patient-specific data that can be used to recreate that specific
aorta. The valve for these experiments will be a tilting disc valve, which allows for
known flow characteristics.
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PREDICTING CARPAL KINEMATICS IN THE WRIST DURING
SCAPHOLUNATE LIGAMENT DISSOCIATION. Edward J. Tremols & Dr. Jennifer
S. Wayne, Orthopedic Research Lab, Depts. of Biomedical Engineering & Orthopedic
Surgery, Virginia Commonwealth Univ., Richmond VA, 23284. The wrist is a
complex structure consisting of articulations between multiple bones. The carpal bones
are found between the radioulnar articulation and the metacarpals and provide stability
to the wrist. Injuries are common with varying success of surgical reparative
procedures. This study proposes a computational model to predict scapholunate carpal
kinematics throughout wrist motion where biomechanical function is determined by
accurate 3D articular anatomy, ligament tensions, muscle forces, and external loading.
A rigid body model was created using a high resolution CT scan of a male left arm. The
set of CT images was brought into MIMICS, and accurate 3D bony anatomy created.
These solid bodies were assembled in SolidWorks/Motion and force elements were
applied to replicate the physiologic loadings experienced through tendons and
ligaments. Validation was accomplished via comparison to a previous cadaver study
which sought to understand scapholunate kinematics with the scapholunate intact and
excised. Agreement between model and experiment was very good to excellent. The
model also has the capability of predicting other important biomechanical parameters
that are not typically feasible experimentally such as joint contact forces and ligament
tensions. These will be explored for surgical procedures to restore scapholunate
function.

LASER SINTERED TITANIUM SURFACES MIMIC TRABECULAR BONE
STRUCTURE AND INDUCE OSTEOBLAST DIFFERENTIATION IN A
POROSITY-DEPENDENT MANNER. A. Cheng', D. J. Cohen’, S. L. Hyzy’, A.
Humayur’, B. D. Boyan’ & Z. Schwartz’. 'Dept. of Biomedical Engineering, GA
Institute of Technology, Emory University & Peking University, *Dept. of Biomedical
Engineering, VA Commonwealth University, and *School of Engineering, VA
Commonwealth University. An increasing number of orthopaedic and dental implants
are being implanted and must successfully serve a longer lifespan. Selective laser
sintering (SLS) is a form of additive manufacturing that can produce customized,
porous titanium alloy implants with high resolution. We created 3D titanium surfaces
with low, medium and high porosity based on a human trabecular bone template, which
were further blasted and pickled to induce combined micro-/nano-roughness. We
characterized the porosity (41-76%), surface chemistry (Ti, O and C being the three
most prominent elements), wettability (62 = 18 degrees), roughness and topography
(showing combined micro-/nano-roughness). We then analyzed MG63 osteoblast
response to surfaces. Cell viability on surfaces with varying porosity was not
significantly different. DNA (proliferation) and alkaline phosphatase specific activity
(early osteoblast differentiation) decreased with increasing porosity, and osteocalcin
(late osteoblast differentiation), osteoprotegerin (bone remodeling), VEGF (blood
vessel formation), and BMP2, 4 (factors for creating an osteogenic environment)
increased with increasing porosity. The most favorable cell response was shown on
high porosity surfaces. The results of the present study indicate that surface
modification and three dimensional structure can enhance bone apposition and
osseointegration.
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A LOW COST HAPTIC DISPLAY FOR VIRTUAL SIMULATIONS IN A 3D
ENVIRONMENT INTENDED FOR USERS WHO ARE BLIND OR VISUALLY
IMPAIRED. R. Petrella', D. Pawluk' & N. Guidice’, ' Department of Biomedical
Engineering, Virginia Commonwealth University, Richmond VA 23284 and
*Department of Spatial Information Science and Engineering, University of Maine,
Orono Maine 04469. Individuals who are blind or visually impaired lack access to rich
and immersive graphical and pictorial diagrams. Presented is a tactile display that
allows the user to explore and interact with 3D, virtual diagrams. The device combines
four elements: a computer/laptop, LeapMotion (motion tracking), LabView Program,
and piezoelectric elements (viobrotactile feedback). By outputting vibratory frequency
to the user, information about the size, direction, distance, and location of the virtual
object can be communicated. Additionally, changing the parameters of texture,
feedback pattern, location of feedback (finger, hand, or tool), or number of points of
contact can enrich the user experience. Preliminary testing shows the ability of the
device to act as a basic user interface in a 3D space in real time. The authors are
interested in continuing this research with a human trial. This study was generously
funded by NSF Award #1218310.

TITANIUM SURFACE PROPERTIES ALTER MACROPHAGE ACTIVATION.

Kelly Hotchkiss, Sharon Hyzy, Zvi Schwartz, Barbara Boyan & Rene Olivares-
Navarrete, 'School of Engineering, Virginia Commonwealth University. Biomaterial
surface properties including chemistry, topography, and energy regulate cell response.
Rough titanium (Ti) surfaces with high surface energy modulate inflammatory cytokine
release from stem cells and osteoblasts, but the effect of these modifications on immune
cells, including macrophages, is less understood. Macrophages are among the first cells
to interact with the biomaterial. Macrophages can activate as pro-inflammatory (M1)
or anti-inflammatory (M2), which controls the inflammatory microenvironment and
host response to a material. Our aim was to examine the effect of surface
microstructure and energy on macrophage activation and cytokine production in vitro
using primary C57B1/6 mouse macrophages. Cells were cultured on smooth Ti, rough
hydrophobic and hydrophilic Ti surfaces with tissue culture polystyrene (TCPS)
control. Pro-inflammatory IL-1, IL-6, and TNFa were lower on rough hydrophilic Ti
surfaces in comparison to TCPS and hydrophobic Ti surfaces. Rough hydrophilic
surfaces induced an M2 phenotype characterized by IL-4, IL-10, and IL-13 secretion.
Release of pro-inflammatory and anti-inflammatory cytokines was similar between
smooth and rough hydrophobic surfaces. Here we demonstrate that macrophage
polarization can be controlled through surface modifications, specifically roughness
and energy, to promote anti-inflammatory M2 polarization.

DEPENDENCE OF SURFACENANOSTRUCTURES ONHYDROPHILICITY FOR
ENHANCED OSTEOBLASTIC DIFFERENTIATION AND MATURATION ON
TITANIUM IMPLANTS. Ethan M. Lotza', Rene Olivares-Navarretea', Sharon
Hyzya', Zvi Schwartza,” & Barbara D. Boyana,’ 'Department of Biomedical
Engineering, Virginia Commonwealth University, Richmond VA, *Department of
Periodontics, University of Texas Health Science Center at San Antonio, San Antonio,
TX,’Departmentof Biomedical Engineering, Georgia Institute of Technology, Atlanta,
GA. Control of the microenvironment surrounding an implant to facilitate repair and
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function of bone tissue can be achieved by modifying the implant surface. Studies have
highlighted the importance of nanostructured and hydrophilic implant surfaces to
enhance bone repair. Although it has been shown that surface roughness has an effect
on hydrophilicity, no attempt has been made to distinguish between their effects on the
process of healing and osseointegration. To test this, mesenchymal stem cells (MSCs)
and normal human osteoblasts (OBs) were cultured separately on either tissue culture
polystyrene (TCPS), non-nanostructured/hydrophobic SLA (grit-blasted/acid-etched
treatment), nanostructured/hydrophilic modSLA (SLA with 0.9% saline storage), or
nanostructured/hydrophobic SLAnano (aged modSLA, removed from saline, and stored
dry). Compared to TCPS, osteoblastic differentiation and maturation were enhanced
in both MSCs and OBs while inflammatory markers decreased. Among surfaces,
modSLA had the highest levels of osteoblastic markers while few differences were
detected between SLA and SLAnano. These findings suggest that the enhancement of
osseointegration by nanostructures is dependent on the surface hydrophilicity of the
titanium implant.

Posters

EFFECTS OF GLUCOSE CONCENTRATION ON FIBRILLOGENESIS IN BREAST
EPITHELIAL CELLS. B. A. Martinez', L. Griggs', M. Zhao?, L. Elmore®, & C. A.
Lemmon', 'Department of Biomedical Engineering, School of Engineering and
*Department of Pathology, Virginia Commonwealth University. Fibronectin (FN) is
a soluble glycoprotein that makes up a major component of the extracellular matrix in
tissues. Studies have shown its importance in wound healing and embryonic
development. FN expression is low in most adult healthy tissues; however, in many
cancers FN expression is dramatically increased. Studies from rat mesangial kidney
cells have shown a linkage between high glucose concentration and increased FN
expression. A common hallmark of many cancers is increased glucose transport into
the cell as well as increased glucose metabolism within the cell. We thus hypothesize
that increased glucose metabolism may be a driving factor in increased FN assembly
intumors. To investigate this, healthy mammary epithelial cells, premalignant epithelial
cells, and malignant epithelial cells were cultured using various glucose concentrations.
Previous studies have shown that assembly of FN drives a process known as Epithelial
to Mesenchymal Transition (EMT), which has been implicated in cancer. Results show
that glucose appears to have a biphasic effect on healthy epithelial cells: at low
concentrations, epithelial cell-cell junctions start to break down, but cells don’t appear
mesenchymal. At higher concentrations, cells start to appear more mesenchymal. In
contrast, pre-malignant cells show an opposite relationship: low glucose induced a
more mesenchymal phenotype. These results suggest a complex relationship between
cell malignancy, extracellular glucose, FN assembly, and EMT. This research was
funded by the IMSD program at VCU CoHD.

CHANGING DIFFERENTIATION PATHWAYS OF HUMAN MESENCHYMAL
STEM CELLS BY ALTERING FIBRONECTIN ASSEMBLY. T.J. Petet, J. Narang
& C. A. Lemmon, Dept of BME, VCU. Stem cells differentiate when exposed to
relevant growth factors and chemical signals, and also differentiate in response to the
stiffness of their substrate. However, the link between mechanical and chemical signals
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is not well understood. The aim of this study is to investigate whether assembly of the
extracellular matrix protein fibronectin (FN) serves as an integration point for
mechanical and chemical signals, and that differentiation depends on the assembly of
FN. It is hypothesized that by blocking FN assembly, substrate stiffness can be high yet
the stem cells will undergo differentiation as though they were on a soft surface. In
order to test this, we cultured human mesenchymal stem cells on stiff (glass) FN-coated
substrates in the presence of a 1:1 mix of adipogenic and osteogenic differentiation
factors. FN was inhibited with a fragment of the bacterial protein F1 adhesin (FUD),
which has previously been shown to inhibit assembly of FN into fibrils that are a key
component of the extracellular matrix. Cells were cultured for 10 days to allow the cells
to differentiate and then were fixed and stained for differentiation markers. Preliminary
data supports the hypothesis: FUD blocked assembly of FN and drove differentiation
towards an adipocyte lineage, while untreated samples showed an osteogenic lineage.
Future experiments will use surfaces with varying stiffness to determine whether the
hypothesis holds across the range of substrate mechanical properties.

COMMON CORE AHP APP. David S. Parker, Biomedical Engineering, Virginia
Commonwealth University. In the School of Allied Health at VCU assessing the
students as they progress through practical training is a very important tool. It identifies
areas for the student where he or she needs to improve as well as areas in which that
student is doing well. Currently both the students as well as the teacher are doing the
evaluations on paper. The problem caused by this is that evaluations filled out can
easily be lost, or not stored properly. As a result, the progress of a student over time
cannot be tracked very well. To fix this issue an application is being created to conduct
as well as store the evaluations by the student as well as the teacher. This app uses the
set of questions that was created by Dr. Dianne Simmons to assess the student’s
progress. The results of these questions will then be stored in a web database using Wi-
Fi, so that the student can easily compare current results with previous results. Also,
the student will be provided an area to tell the teacher of areas they thought they did
well in, and areas they need to improve in. Another thing that this application will
allow is for the student and the teacher to share their evaluations with each other. This
will be achieved by using Bluetooth to share the information. Because of this the
student will be allowed to compare their own assessment to the teachers’ assessment.
This can open up a discussion between the student and the teacher on the things that
they need to improve as well as things they need to keep doing well.

MODELING WATERFLOW THROUGH GRAVEL NESTS USING ELECTRICAL
CIRCUIT ANALYSIS. N. W. Brigle' & E. G. Maurakis®, 'Dept. Biomedical
Engineering, Virginia Commonwealth University, *Biology Dept., University of
Richmond & *Science Museum of Virginia. Using electrical circuit analysis (ECA),
resistance and water current velocity of anterior, middle, and posterior sections of nests
of Nocomis micropogon and Nocomis leptochephalus were determined. Each section’s
resistance was plotted against its corresponding cross-sectional area. Analysis of these
plots yielded two equations (Universal Water Equation (UWE) and Universal Nest
Equation (UNE)) for water current velocity. For N. micropogon and N. leptocephalus,
the UNE yielded the best results for determining water current velocity around anterior
(0% and 0.02% error respectively) and middle (0% and 0% error respectively) sections

Virginia Journal of Science, Vol. 65, No. 1, 2014 https://digitalcommons.odu.edu/vjs/voles/iss1



PROCEEDINGS 92"> ANNUAL MEETING 39

of nests, while UWE yielded best results for determining water velocity for posterior
(0.02% and 0.54% respectively) section of nests. Compared to water current velocity
calculated by ECA, UNE yielded best results for determining water current velocity
through anterior (0.01% and 0.18% error, respectively) and middle (0.12% and 0.02%
error, respectively) sections of nests, while UWE yielded best results for determining
water velocity for posterior (0.04% and 0.02% respectively) sections of nests. UWE
and UNE can be applied to nests of other species of Nocomis and those of Semotilus
and Exoglossum after nest micro-water currents field evaluation.

ROBOTIC PLATFORM TO GUIDE AND ASSIST INFANTS, POSSESSING
VISUALIMPAIRMENTS, WITH CRAWLING AND EXPLORATION. Muhammed
M. Naqvi, Sean W. Megahan, David S. Parker, Dr. Dianne T.V. Pawluk, Ross A.
Petrella & Dr. Peter Pidcoe, Department of Biomedical Engineering, Virginia
Commonwealth University, Richmond VA 23284-2006. Without visual stimulus,
infants who are blind or visually impaired (BVI) lack an opportunity to develop their
motor, cognitive, and social skills. To solve this problem a robotic platform was created
teach and foster independent exploration in BVI infants using haptic feedback and
variable motor assistance. The robot platform was controlled and tracked by a smart
phone application. A microcontroller on the robot platform interpreted the application
data and supplied the infant vibrotactile feedback which described the distance and
orientation of the target. Training paradigms were created to teach the infant to use the
vibrotactile feedback and then gradually transition the infant off motor assistance.
Preliminary testing showed successful functionality of the initial prototype. The robot
platform and Android application designed were capable of determining distance and
orientation relative to one another as well as providing haptic feedback and motor
assistance to the infant. With mild improvements to the chassis, user interface and
motors, the prototype would be ready for clinical trials.

Botany

TREE SURVIVAL IN CREATED PIEDMONT WETLANDS AND THE EFFECT OF
SOIL CONDITIONS. M. Seidel & R. B. Atkinson, Dept. of Organismal and
Environmental Biol., Christopher Newport Univ., Newport News VA 23606. Forested
wetlands are the most frequently lost wetland type in the Eastern United States, and tree
establishment efforts in created wetlands may be inadequate where survival rates are
low. The purpose of this study was to evaluate survival rates using environmental
variables as predictors of survival for seven woody plant species and three stocktypes.
Trees were planted in March 0£2009 in three created wetlands in Loudoun County, VA
and survival was assessed annually during early August from 2009 to 2013. Overall
survival after five years was 44.4% and survival was lowest between the first and
second growing seasons. Survival of Quercus palustris in 1-gallon pots stocktype was
highest (76.3%) and Q. phellos in tubeling stocktype was numerically lowest overall
(7.95%). Survival rate was negatively related to organic matter content in the soil;
however, depth and/or duration of hydroperiod may have influenced organic matter
content. Support from the Peterson Foundation is gratefully acknowledged.
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LEWIS GINTER BOTANICAL GARDEN — OUR PASSION IS CONNECTING
PLANTS AND PEOPLE. Shane W. Tippett, Lewis Ginter Botanical Garden, 1800
Lakeside Avenue, Richmond VA 23228. Botanical gardens as cultural institutions and
community anchors have developed in multiple countries through hundreds of years for
reasons as varied as the gardens themselves. Regardless of their founding principles,
many botanical gardens are now good places for the discussion of challenges which
might be addressed at least in part by plant-based solutions. What are challenges with
plant-based solutions? Healthy air to breathe; sustainable, nutritious food to eat; limited
water resources to steward; effects of climate change to mitigate; a changing world to
understand and tend. Why a botanical garden, our garden? Lewis Ginter frequently is
viewed as practical and educational on divisive issues, we draw a third of a million
guests (students) annually, and the guest experience is engaging, interactive and
memorable.

VEGETATION PATTERNS AND HYDROLOGIC REGIMES IN THE GREAT
DISMAL SWAMP. Kristina M. Kowalski & Robert B. Atkinson, Dept. of Organismal
and Environmental Biology, Christopher Newport Univ., Newport News VA 23606.
Draining activities in the Great Dismal Swamp (GDS) began with small ditches in the
colonial era, however during the industrial era the ditches were extensively deepened,
which dramatically altered the hydrology of the swamp. Since 1974, the GDS National
Wildlife Refuge has ceased ditching and began managing the swamp for restoration of
hydrology and natural plant communities. In 2013, two new weirs were installed on the
eastern side of the GDS, which influences the hydrology of the proximate management
units. The purpose of this study was to [1] assess the vegetative communities within
management blocks soon to be influenced by hydrologic restoration [2] compare water
table depth to vegetative community structure. Eleven 10-m” plots were established
adjacent to well locations. Tree, shrub, herb, and vine strata were surveyed individually
using estimated percent aerial cover. Percent cover and wetland indicator score were
used to calculate weighted averages. Mean depth to the water table (MDWT) was
calculated for the period of June 6 to July 21, 2013. Grand mean weighted averages
among strata and MDWT were positively related (R* = 0.34). Weighted averages
among tree, shrub, herb and vine strata varied in relation to MDWT (R*> = 0.45, 0.14,
0.10, and 0.27 respectively). These results suggest that water levels significantly
influence the plant community; however the relationship is not consistent among strata
and responses to increased water levels may vary.

FLORAL ANATOMY AND COROLLA NECTAR TUBES IN PHYSALIS
(SOLANACEAE). Deanna Dong & W. John Hayden, Dept. of Biol., Univ. of
Richmond, Richmond VA 23173. We report on floral anatomy of five Physalis species
from eastern North America. Tissues were prepared for light and scanning electron
microscopy using standard techniques. All species studied possess flowers with five
fused sepals that become accrescent in fruit, five fused yellow petals often with dense
pubescence within the throat and dark spots nearby, and five epipetalous stamens.
Flowers have a ring-like nectary below a two- or three-carpellate superior ovary.
Anthers include sterile placentoids and stomium cells bearing crystal sand. Axile
placentas bear numerous unitegmic anatropous ovules. Floral organs initiate in
acropetal order as separate elements before fusing (connation). Notably, petal to stamen
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adnation initiates (before petal-petal connation) as contact below tips of stamen
primordia and proceeds basipetally; separate stamen primordium tips elongate, forming
anthers. Corollas of all species studied possess a feature previously not well
documented, capillary nectar “tubes;” these are anatomical grooves adaxial to petal
midveins that extend from petal bases (adjacent to the nectary) to points approximately
midway on the corolla limb. Nectar tubes develop as gaps between laterally adjacent
mesophyll cells that divide and thicken petal gases, comparable to adaxial meristems
of leaf ontogeny. Nectar tubes end at dark spots on the corolla, inferred to serve as
nectar guides for pollinators. Capsicum and Jaltomata are reported to have similar
nectar tubes.

ANATOMY AND MORPHOLOGY OF THE SUBTERRANEAN
CLEISTOGAMOUS FLOWERS OF COMMELINA BENGHALENSIS
(COMMELINACEAE). Elizabeth C. Fagan & W. John Hayden, Dept. of Biol., Univ.
of Richmond, Richmond, VA 23173. Anatomical studies of the federally listed
noxious weed Commelina benghalensis were undertaken to document structural and
developmental details of its subterranean cleistogamous flowers. Specimens were
collected on the University of Richmond campus in October 2012 and prepared for
study with light and scanning electron microscopy using standard techniques. Results
confirm and extend earlier literature. Cleistogamous spathes are solitary, axillary,
subtended by a leafy scale, and bear a single bisexual flower. Three sepals enclose
other floral organs, including three petals, three posterior stamens that are non-
functional staminodes, three anterior stamens that are functional, and a three-carpellate
gynoecium. Functional stamens have a well-developed endothecium and pollen grains
are enveloped in an amoeboid tapetum. Ovules are orthotropic, bitegmic, and
crassinucellate. Details of pollination within these closed flowers remains obscure; an
earlier report noted pollen grains germinating on stigmas, an observation we cannot
confirm. In some flowers, anthers were found in direct contact with stigmas, suggesting
the possibility that pollen could germinate while still inside the anthers of
cleistogamous flowers. Cleistogamous flowers produce dimorphic seeds, one large seed
in the posterior locule and two small seeds in the anterior locules.

ADDITION OF BRYOPHYTE RECORDS TO THE DIGITAL ATLAS OF THE
VIRGINIA FLORA AND OTHER CRYPTOGAMIC CURATORIAL NEWS FROM
THE UNIVERSITY OF RICHMOND HERBARIUM. Catherine Sinclair, Michelle
Ferrell & W. John Hayden, Dept. of Biol., Univ. of Richmond, Richmond, VA 23173.
David A. Breil of Longwood University had summarized his knowledge of Virginia
bryophytes in the form of a hardcopy atlas that remained unpublished upon his death
in 1997. Breil’s Bryophytes of Virginia Atlas contained records of occurrence by
county for 148 species of liverworts and hornworts classified in 36 families and 349
species of moss classified in 45 families. These records are now incorporated into the
Digital Atlas of the Virginia Flora website maintained by the Virginia Botanical
Associates. To the extent possible, we have endeavored to update Breil’s data using
currently accepted nomenclature and current concepts of family placement. Other
curatorial activity involving cryptogamic collections at the University of Richmond
Herbarium (URV) has focused on lichens, notably: 1) integration of previously separate
collections made by E. S. Luttrell in the early 1940’s, (1202 specimens), K. L. Poff in
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the early 1960°s (210 specimens) and W. J. Hayden in recent decades (140 specimens);
2) identification of numerous “indets;” 3) replacing aged packets; 4) addition of 257
specimens collected by M. Ferrell; and 5) application of bar codes to each specimen.
URYV bryophyte and lichen collections have been loaned to and returned from DUKE
Univ. as part of an NSF-funded herbarium digital imaging effort.

THE FLORA OF VIRGINIA PROJECT: A 2013-2014 PROGRESS UPDATE.
Marion B. Lobstein, Northern Virginia Community College. Virginia, for its landmass,
has the most diversity of vascular plant species of any state in the United States. The
Colony of Virginia had the first flora, Flora Virginica, of any of the colonies which was
last updated in 1762. Since 1926 the Virginia Academy of Science has supported
efforts to produce a modern Flora of Virginia. In 2001 the Foundation of the Flora of
Virginia, Inc, was formed in 2001to realize this goal. The Flora of Virginia was
published in December 2012. The second printing with corrections was published
December 2013. The Foundation of the Flora of Virginia project will continue to
function to accomplish future goal of the Project. One of those goals is to development
of teaching and learning modules. Marion Lobstein shared details of her efforts to
develop workshops and materials to facilitate the use of the new Flora of Virginia by
interested adult groups.

THE RELATIONSHIP BETWEEN RIPARIAN ZONE WIDTH AND FLORISTIC
QUALITY ALONG STREAMS IN SHENANDOAH COUNTY, VIRGINIA. Jamie
D. Smith & Conley K. McMullen, Dept. of Biology, James Madison University,
Harrisonburg VA 22807. Riparian zones harbor an above average plant biodiversity.
This biodiversity is increasingly threatened by invasive species and human disturbance
such as deforestation from agriculture and urban development. This study will
determine the relationship between the size of the riparian zone and the floristic quality
of its vegetation. A bioassessment tool, which utilizes plant community characteristics
will be used to obtain an estimate of habitat quality. This estimate, in turn will
determine whether larger riparian zones provide more protection from the impacts of
disturbance and provide higher quality habitats for plants. Preliminary data from
vegetation plots show that there is a trend towards higher floristic quality in larger
riparian areas. However, the number of non-native species in a particular area appears
to be unchanged as riparian zone size increases, indicating that although larger riparian
areas do harbor more native and conservative species, they are not effective at limiting
invasion by non-native species.

FLORISTIC SURVEY OF THE SMITH CREEK RESTORATION AREA,
ROCKINGHAM COUNTY, VIRGINIA. AllisonN. Welborn & Conley K. McMullen,
Dept. of Biol.,, James Madison Univ., Harrisonburg, VA 22807. Smith Creek
Restoration Area, in Rockingham County, VA, comprises a 1.5-mi section of creek and
a 66-ft buffer zone along either side. Prior to the beginning of this study, for ca. 200
years, the property had been used for agriculture/pasture. As a result, the creek had
become unsuitable as a habitat for native brook trout, and most of the native plants in
the immediate area were lost. In 2006, the land bordering the creek was made available
for a restoration project that planted thousands of trees in the hopes of eventually
returning the area to its natural condition. The purpose of the research described here
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is to catalog the native vascular plant species that occur in this area, thus providing
baseline data for future studies that might occur as the landscape changes due to the
tree plantings and the absence of agricultural and grazing pressures. The 254 species
found in the area so far represent 158 genera and 52 families, with ca. 58% being native
to Virginia and ca. 41% non-native.

FIRST REPORT OF LEAVENWORTHIA (BRASSICACEAE) IN VIRGINIA. Conley
K. McMullen & Brinton E. Domangue, Dept. of Biology, James Madison University,
Harrisonburg VA 22807. During a survey of the vascular flora of Shenandoah County,
VA, apopulation of Leavenworthia uniflora (Michaux) Britton (Michaux’ gladecress)
was discovered on 22 March 2012. This collection represents the first report of
Leavenworthia in Virginia. Leavenworthia comprises eight native species, primarily
located in the southeastern United States. Leavenworthia uniflora has previously been
reported from Alabama, Arkansas, Georgia, Indiana, Kentucky, Missouri, Ohio, and
Tennessee. Consequently, the population reported here makes Virginia the easternmost
state in which Leavenworthia is found. Leavenworthia uniflora typically inhabits rocky
ledges, cedar glades, pastures, roadsides, old fields, thin soil on limestone beds, and
seeps on limestone rubble. Fittingly, the described population is found adjacent to a
limestone quarry. This population of perhaps 50 individuals will be monitored to
determine its persistence and possible spread.

COMPARISON OF ANTIOXIDANTS FROM COMMERCIAL FRESH AND DRIED
HERBS. Jessica C. Wagner, Michael H. Renfroe, Harley J. Burton & Michele L.
Barber, Dept. of Biol., James Madison Univ., Harrisonburg VA 22807. Commercially
purchased herbs and spices were analyzed for antioxidant content. Antioxidants are an
important component of the human diet and previous research has demonstrated that
antioxidants help reduce incidence of cancer, atherosclerosis, senility, and other
diseases associated with aging. We analyzed hydrophilic antioxidant content in fresh
tissues from cilantro, mint and parsley. We analyzed hydrophilic antioxidant content
in dried tissues from basil, Mediterranean basil, parsley, cilantro, rosemary, gourmet
rosemary, rubbed sage, oregano, chives, and thyme. Among fresh herbs, significant
differences were found from plant to plant within species as well as between species.
Ofthe observed herbs, mint had the greatest concentration of hydrophilic antioxidants.
Among dried herbs and spices, rosemary contained the greatest concentration of
hydrophilic antioxidant, followed by basil, thyme, gourmet rosemary, and sage.
Mediterranean basil and oregano contained significantly less antioxidant concentration.
Cilantro, parsley, and chives contained the least concentrations of hydrophilic
antioxidants. Lipophilic antioxidant concentrations were not examined in this study.
These results may prove useful to dieticians and the general public when choosing a
diet rich in antioxidants.

AN UPDATED PHYLOGENY OF THE TRIBE CHIOCOCCEAE (RUBIACEAE)-
NEW INSIGHTS INTO TAXONOMIC RELATIONSHIPS. S. K. Paudyal', P. G.
Delprete® & T. J. Motley (posthumous)', 'Old Dominion University, Norfolk, VA
23529 and ’Herbier de Guyane, Cayenne Cedex, French Guiana, France. The
Chiococceae is a monophyletic tribe in the subfamily Cinchonoideae (Rubiaceae) that
includes 29 genera and over 200 species primarily distributed in the Neotropics but also
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occurring in the islands of western Pacific Ocean with no members occurring on the
expansive Pacific plate, thus exhibiting an intriguing biogeographic disjunction.
Although monophyly ofthe tribe has been established by recent molecular phylogenies,
many inter-generic and infra-generic relationships remain poorly resolved and therefore
questions on the taxonomic affinities and evolutionary relationships within the group
are yet to be fully understood. A number of larger genera have been shown to be para-
or polyphyletic as currently treated. To resolve these taxonomic questions, we
significantly expanded taxa sampling and used additional DNA sequence data. Based
on the analyses of molecular sequence data of two nuclear (ETS, ITS) and two
chloroplast (petD, trnL-F) loci obtained from 132 species representing 27 genera, here
we present a comprehensive phylogeny of the tribe Chiococceae. Our results provide
new insights into evolutionary relationships, thus suggesting need for a comprehensive
revision of certain infra-generic classifications within Chiococceae.

Posters

WHITE CEDAR (THUJA OCCIDENTALIS) SAPLINGS IN THE NORTHERN
SHENANDOAH VALLEY, VIRGINIA. Kirby Talbert & Joshua Kincaid,
Environmental Studies Program, Shenandoah University, Winchester, VA 22601.
White cedar (Thuja occidentalis) is a long-lived and shade tolerant coniferous tree
species of eastern North America. The geographic range of white cedar extends from
southeastern Canada to the New England and Great Lakes regions. Scattered, disjunct
populations exist southward into North Carolina and Tennessee. While white cedar
grows on a variety of organic and mineral soils, it tends to grow best on limestone-
derived soils. In the Shenandoah Valley, white cedar forests are typically found on
steep, north or west-facing slopes with underlying limestone or dolomite bedrock.
According to the VA Department of Conservation and Recreation, white cedar
populations are found in mixed forest stands, and are extremely rare in Virginia.
Because white cedar forests are rare in the Shenandoah Valley region, more research
is necessary to understand the composition, structure, and regeneration dynamics of
these forests. A total of 10 white cedar saplings were destructively sampled to examine
structural and growth characteristics. Preliminary results suggest that white cedar
saplings growing in sunny conditions are larger and taller than those growing in the
shade. A mean difference of 23 years is found between the 0 m and 1.4 m sampling
heights. White cedar sapling growth is also correlated with current and previous year
temperature and precipitation.

INDUCING GERMINATION/PROPAGATION INMOUNTAIN LAUREL, KALMIA
LATIFOLIA. L. J. Queitzsch & Stephen W. Fuller, Dept. of Biol., Univ. of Mary
Washington, Fredericksburg, VA 22401. Mountain Laurel, Kalmia latifolia, is a
flowering shrub native to the Eastern United States. It thrives in acidic soil and shade,
although during germination and propagation Kalmia latifolia enjoys constant sunlight.
Mountain laurel is a popular landscaping plant but is difficult to cultivate in greenhouse
and laboratory environments. This experiment attempts to propagate seeds and induce
rooting in cuttings of Kalmia latifolia. Seeds of Kalmia latifolia were successfully
propagated in soil mixtures [1] containing 4 parts peat moss and 1 part perlite/
vermiculite, [2] containing 1 part potting soil, 1 part sand, 1 part peat moss, and 1 part
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perlite/vermiculite, [3] containing 1 part potting soil and 1 part peat moss, and [4]
containing 1 part sand and 1 part peat moss. Seeds seem to be most successful in soil
[4]. Stem cuttings of Mountain Laurel plants failed to root and propagate in all soils
except for soil [2] containing 1 part potting soil, 1 part sand, 1 part peat moss, and 1
part perlite/vermiculite. This would indicate that the best possible soil mixture for
propagating Kalmia latifolia changes depending on whether the plant is being
propagated from seeds or stem cuttings. Of the hundreds of seeds sown, only 94
achieved a size where they could be transplanted, and of those, 70 achieved a size of
3-4 cm. After a year of care in a greenhouse, only 15 have survived. Once more
establishing the difficulty of propagating this popular horticultural plant.

DEVELOPING AND EVALUATING NOVEL NUCLEAR MARKERS FOR
PHYLOGENETIC RECONSTRUCTION IN THE MYRRH GENUS, COMMIPHORA
JACQ.(BURSERACEAE). Kiera A. Coy, Andrea Weeks & Morgan Gostel, Dept. of
Environmental Science and Policy, George Mason Univ., Fairfax VA.22030. To date,
widely available nuclear genetic markers (e.g., ETS, ITS) have not provided sufficient
variation to fully resolve the evolutionary relationships among the ca. 200 species of
Commiphora. Here we use genomic resources to expand the range of genetic markers
that can be used for comparative phylogenetic analyses. This poster describes the
development and evaluation of these markers from a target pool of about 950 putative
shared single-copy nuclear genes using Madagascan species of Commiphora to test
them. Development of these markers followed a bioinformatics process that compares
the transcriptome of Bursera simaruba against a pool of putative single-copy,
orthologous nuclear genes shared across angiosperms. Our analysis identified a subset
of approximately 240 genes that aligned to the B. simaruba and our target gene pool.
We demonstrate the effectiveness of a subset of markers for comparative phylogenetic
analyses and propose criteria for future research that will consist of primer
optimization, size standardization of target products, and sequencing the targets using
microfluidic PCR and multiplexed next-generation sequencing. These gene regions
may be useful for phylogenetic analysis in allowing us to better understand the rapid
diversification of Commiphora in Madagascar and resolving challenging species-level
relationships in other angiosperm groups beyond Commiphora and Burseraceae. We
will develop test these markers more broadly in other angiosperm lineages for
comparative phylogenetics at broad and shallow-scales.

PROGRESS IN PHYLOGENETIC STUDY OF NORTH AMERICAN
MELAMPYRUM LINEARE (OROBANCHACEAE). Karoline Oldham, School of
Systems Biol., George Mason Univ., Fairfax, VA 22030 & Andrea Weeks,
Environmental Science and Policy, George Mason Univ., Fairfax VA 22030.

Melampyrum lineare (Orobanchaceae) is the sole North American species of its genus,
which comprises another 34 species in Eurasia. Previous literature proposes two
competing historical biogeographical hypotheses: 1) M. lineare shares its most recent
common ancestor with a European species, M. pratense; 2) M. lineare shares its most
recent common ancestor with the Asian species M. arcuatum, or M. laxum var.
arcuatum. However, these hypotheses were based solely on morphological
observations and do not consider DNA sequence data. Comparison of ITS sequences
from M. lineare and other members of the Rhinantheae tribe suggests that M. lineare
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is not sister to M. pratense. Rather, this analysis provides mixed support for the
competing hypotheses of European versus Asian ancestry.

Chemistry

CHEMICAL PROBES FOR PROTEIN N-TERMINAL METHYLTRANSFERASE.
Rong Huang, Gang Zhang, Yunfei Mao, & Stacie Lynn Richardson, Department of
Medicinal Chemistry, Institute for Structural Biology and Drug Discovery, Virginia
Commonwealth University, Richmond VA 23219. The objective of this study is to
develop chemical probes for N-terminal RCC1 methyltransferase (NRMT1). NRMT
transfers methyl groups from S-adenosyl methionine to the N-terminal alpha-amine of
proteins. It plays an important role in regulating protein-DNA binding and protein-
protein interactions. However, there is no chemical tool available to further characterize
NRMT biological and pharmacological roles. We have characterized the kinetic
mechanism of NRMT1 using recombinant NRMT1 via a MALDI-MS method. Our
results indicated that NRMT1 catalysis underwent a formation a ternary complex.
Based on this mechanism, we adopted a bisubstrate strategy to design NRMT inhibitors
to covalently link an N-adenosyl methionine (NAM) to a peptide derived from N-
terminal protein substrate. We have successfully synthesized a series of bisubstrate
analogues and determined their inhibitory activities via a fluorescent competitive assay.
Among them, SPKR-NAM exhibits a highest inhibitory activity with an IC, of 13.4
uM. As negative controls, both NAM-triazole and triazole-peptide did not show any
significant inhibition at 100 uM. In conclusion, our bisubstrate inhibitors showed more
than 10-fold inhibitory activities and they can be used as chemical tools for future study
of NRMTI.

THEBLACKPOLYMORPH OF TTF-CA: TTF POLYMORPHISM AND SOLVENT
EFFECTS IN MECHANOCHEMICAL AND VAPOR DIGESTION SYNTHESES,
FT-IR, CRYSTAL PACKING AND ELECTRONIC STRUCTURE. Silvina Pagola',
Saul H. Lapidus’, & Amit Naik’, 'Department of Applied Science, College of William
and Mary, Williamsburg, VA, 23187, *Dept. of Physics & Astronomy, Stony Brook
University, Stony Brook, NY, 11794, & °*Thomas Nelson Community College,
Hampton, VA, 23666. Tetrathiafulvalene-chloranil (TTF-CA) was synthesized by
liquid assisted grinding (LAG) and vapor digestion (VD), largely reducing the use of
reaction solvents. The effects of the small quantities of LAG and VD solvents towards
the formation of a particular TTF-CA polymorph were studied from the orange and
brown tetrathiafulvalene (TTF) polymorphs as reactants. A high solvent polarity favors
the formation of the ionic (black) TTF-CA vs. the quasi-neutral green form, whereas
the crystal structure and crystal habit of the orange TTF also favors the formation ofthe
black TTF-CA. The crystal structure of the black TTF-CA was determined from
synchrotron X-ray powder diffraction and it consists of dimerized TTF'® and CA™®
radical ions, in agreement with room temperature magnetic susceptibility measurements
indicating the material is diamagnetic. The black TTF-CA does not undergo a phase
transition in the range 298K -20K. FT-IR showed that the compound is a semiconductor
with a band gap of ~0.198 eV and it remains ionic at low temperatures. Band structure
calculations are in good agreement with the measured band gap.
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TESTING FOR INTERFERING SUBSTANCES USING OIML RECOMMENDED
CONCENTRATIONS ON VIRGINIA INTOX EC/IR II BREATH TEST
INSTRUMENTS. T. L. Neece, Jr., M. S. Kennedy & A. B. Lohmann, Virginia
Department of Forensic Science, Richmond VA 23141. The International Organization
for Legal Metrology (OIML) has established recommendations for breath alcohol
testing related to the interference of chemicals that may occur in human breath at the
time of sampling. Acetone, methanol, and isopropanol are currently listed as possible
interferents and were tested on the Intox EC/IR II by the Virginia Department of
Forensic Science. Acetaldehyde was also tested in this study as it was previously listed
by OIML and examined by the laboratory. These chemicals were tested at, above, and
below the levels recommended by OIML. Results of this testing demonstrate the Intox
EC/IR II with Virginia firmware meets the OIML interfering substance
recommendations to ensure accurate and precise testing of evidential breath samples
in the Commonwealth of Virginia.

EVALUATION OF THE EFFECT OF INVISAILGN ON MOUTH ALCOHOL
RETENTION ON THE INTOX EC/IR I BREATH TESTING INSTRUMENT. M.
M. Billeter, M. S. Kennedy & A. B. Lohmann, Virginia Department of Forensic
Science, Richmond, VA 23219. The presence of an Invisalign device was evaluated
to determine if it will retain mouth alcohol and interfere with the accuracy of a breath
test. The rate of mouth alcohol elimination was observed in one subject wearing
Invisalign. The subject was tested under two conditions. The first test was while
wearing the device. The subject rinsed her mouth with a 43% ethanol solution and was
tested immediately on the Intox EC/IR II Breath Instrument. In the second test, the
subject rinsed with the alcohol beverage and then placed the Invisalign in her mouth
and was again tested imm