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Biology - Poster Session |
Thursday, July 23
9:45 AM - 10:45 AM
Burruss Hall, Second Floor

The Hunt for Cytotoxic Genes in Mycobacteriophage Maury.
Chelsea L. White, Nishal C. Patel, *Steven Cresawn
Dept. of Biology, James Madison University

Bacteriophages are viruses that infect bacteria. Mycobacteriophages specifically infect mycobacteria, such as the bacteria responsible for
causing Tuberculosis, Leprosy, and Buruli Ulcer. A new mycobacteriophage, Maury, was discovered in Harrisonburg during the summer of
2008 and we have subsequently sequenced its genome. Many bacteriophages have multiple genes that encode cytotoxic proteins. There-
fore, it is likely that Maury also encodes various proteins that are cytotoxic to its host. The host used for lab studies is a fast growing soil bac-
terium known as Mycobacterium smegmatis, strain mc2155. Methods have included isolating pure samples of phage by lysate harvest, puri-
fying Maury DNA, using PCR to amplify the predicted Maury lysin and holin genes as positive controls for cytotoxicity, and testing colonies of M.
smegmatis that could possibly be Maury lysogens. Many rounds of DNA agarose gel electrophoresis have also been used to analyze the
Maury DNA samples and PCR products. The future goal is to shear the genome (which is 75.6 Kb in length) into pieces that are between one
and three kilobases in length and then clone those pieces into a plasmid vector. Methods will include nebulization, electroporation, and possi-
bly sonication if necessary. Any genes found to be cytotoxic in M. smegmatis will be tested in Mycobacterium ulcerans, the causative agent of
Buruli Ulcer.

Funding sources: NSF REU Grant # 0649045, Department of Biology

Analyzing the Effect of Stage Specific RhoA Depletion during the Drosophila Life Cycle.
Maureen Filak and *Susan R. Halsell
Dept. of Biology, James Madison University

Human birth defects often arise from morphogenetic mistakes. Morphogenesis is comprised of organized cellular processes that determine an
organism’s structure. Since morphogenetic errors lead severe consequences, understanding these cellular morphogenetic mechanisms re-
quires in vivo analysis. The RhoA signal transduction pathway critically induces changes in morphogenetic cell shape change; therefore we
investigate RhoA function using the Drosophila model. Complete loss of function RhoA mutations are embryonic lethal, resulting in dorsal
anterior holes in the cuticle. To better understand the morphogenetic defect causing this embryonic lethality, time-lapse confocal microscopy
of wild type embryos bearing a GFP-moesin fusion protein are underway. These studies focus on the embryonic process of head involution.
Subsequently, confocal analysis will be performed on RhoA mutant embryos. In order to study post-embryonic RhoA requirements, experimen-
tal depletion of RhoA will utilize a heat inducible wild type RhoA transgene introduced into the genome. Seven individual transgenic lines have
been established. Segregation analysis is underway to finalize the location of the final three insertions. Currently, a RhoA+ transgene insertion
located on the X-chromosome is being crossed into RhoA mutant strains; this is the final step in building the stocks for use in the depletion
studies. These studies complement RhoA analyses in vertebrates.

Funding sources: NSF REU Grant # 0649045,

Expression and Purification of Three Arabidopsis B-amylase (BAM) Proteins in E. Coli.
Kevin Fedkenheuer and *Jon Monroe

Dept. of Biology, James Madison University

In Arabidopsis and other plants, B-amylase proteins are involved in starch degradation. During the day, starch accumulates in chloroplasts by
photosynthesis, and it is degraded in the absence of light to provide energy for cell respiration. To better understand the function of BAMs in
starch degradation, BAMs 3, 8, and 9 were expressed in E. coli, strain BL21, and purified using metal-affinity chromatography. The catalytic
domain of BAM 8 was expressed and purified as well. The function of these BAMs will be assessed by various biochemical assays. The tech-
niques used in this process were aimed at optimizing expression, keeping expressed protein soluble, and maintaining protein functionality.
Growing conditions and concentrations of IPTG were manipulated to optimize soluble protein yield. Since the functions of B-amylases 8 and 9
are unknown, the activity of catalytically active -amylase 3 was measured in a starch assay to find conditions that optimize protein functional-
ity. Purification of these proteins will help us further understand starch degradation in plants. We have shown that BAMs 8 and 9 lack catalytic
activities against starch, and this information allows for new hypotheses as to what role the proteins play in the process of starch degradation.

Anti-oxidants and stress responses in Arabidopsis.
Jie Rent and *Steve Cessna?
1Dept. of Biology, J. Sargeant Reynolds Community College, 2 Dept. of Biology, Eastern Mennonite University

Plants synthesize hormone abscisic acid (ABA) to induce closing of stomatal pores to limit the water loss under drought condition. Guard cells,
which modulate stomatal aperture, are located surrounding stomatal pores. ABA-induced stomatal closure is mediated by H202 which has
been identified as one of key components of the complex guard cell signaling network. Ced-9 plants are stably transformed with a gene from
the worm C. elegans which regulates programmed cell death (apoptosis). However, Ced-9 transformed plants appear to be more susceptible
to drought. Both mitochondria and chloroplasts are sites of H202 production, and thus, Ced-9 expression might alter H202, and thereby reduce
stomata sensitivity to ABA, and thereby alter drought response. To better understand the relationship among guard cell responsiveness, Ced-9
plants, as well as ABA and H202 signaling, the stomatal apertures of tobacco wild type (WAQ) and transformed Ced 9 were measured.
Fluorescence microscopy indicated that Ced-9 plants do indeed produce less H202 in response to ABA treatment, and here we show that their
stomata do not close to the same degree in response to ABA. In contrast, they close equally as well in response to direct H2O> treatment,
implying that the Ced-9 protein reduces H202 and thereby reduces stomatal sensitivity to ABA.

Funding sources: NSF REU Grant, USDA #2007-35100-18267
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1-E. The Role of Repeat Sequences in Regulation of the Polyhydroxybutyrate Depolymerase Gene of Streptomyces sp. 5A.
Shivani M. Dudhia?, Nicole M. Hannum?2, and *Stephen F. Baron3

1Dept. of Biology, Allegheny College, 2Dept. of Biology, Niagara University, 3Dept. of Biology, Bridgewater College
Polyhydroxybutyrate (PHB) is a biodegradable, plastic-like polymer produced by bacteria. The actinomycete, Streptomyces sp. 5A, degrades
PHB, using an extracellular PHB depolymerase. Enzyme synthesis is induced by growth on PHB but repressed by glucose, suggesting tran-
scriptional regulation of its corresponding gene (phaZ).
The promoter region of phaZ contains direct and inverted repeats which may be binding sites for transcriptional regulators. To study the func-
tion of these repeats in phaZ regulation, directed mutations were introduced into these sequences using a PCR procedure, which retained the
putative phaZ promoter sequence. The PCR constructs were introduced upstream from the promoterless xylE reporter gene of plasmid
plJ4083. To determine the effects of the mutations on phaZ regulation, the resulting recombinant plasmids will be introduced into Streptomy-
ces sp. 5A cells by protoplast transformation, and xylE expression observed in cells grown with PHB and/or glucose.
Due to poor reproducibility of the protoplast transformation method, we studied the effects of various conditions on transformation efficiency.
Optimal results were obtained with early stationary phase cells grown in tryptic soy broth containing 0.5% glycine. The moisture content of the
protoplast regeneration plating medium is also known to affect transformation efficiency in other Streptomyces species, and is currently being
investigated.
Funding sources: NSF REU Grant # 0649045; Grant #J-713 from the Thomas F. and Kate Miller Jeffress Memorial Trust.

1-F. Examination of largest coding regions in Bordetella avium holds bright future for research in Bordetellosis.
Tiffany Cummings?!,* Dr. Louise Temple2

1Dept. of Biology, Central State University, 2Dept. of Biology, James Madison University

Bordetella avium is a pathogenic bacterium that causes turkey coryza (Bordetellosis) by adhering to the tracheal cells of turkeys. Symptoms of
this disease are as follows: coughing, tracheal lesions, and nasal discharge. Prior to my work in this project, the entire B. avium chromosome
was sequenced and the genes were identified. The two largest coding regions of the chromosome are BAV 1944 and BAV 1945. This region is
flanked by a type | secretion system. This coding region is believed to be of major importance to the virulence of this chromosome due to the
fact that, the proteins coded for by BAV 1944 and BAV 1945 are possibly secreted out of the cell making it likely that their presence is neces-
sary for the bacterium’s adherence. The antigenic regions of BAV 1945 were cloned and purified. Such processes involved locating the anti-
genic region using bioinformatic analysis, expressing a peptide containing the antigenic region, and splicing by overlap extension PCR. We
have yet to clone and purify the antigenic regions of BAV 1944. By performing the above processes should be able to eventually explain how
the presences of BAV 1944 and BAV 1945 affect the virulence in Bordetella avium. Antibodies against these purified products will be pro-
duced and used in future research in hopes of making an effective vaccine against bordetellosis in turkeys, and could also be helpful in mak-
ing vaccines in for Bordetella pertussis also known as whooping cough in humans.

1-G. The Effects and Localization Patterns of LET-60 and ICD-1 in Developmental Apoptosis in C. (Caenorhabditis) elegans.
Michele Fiori, Rachel Comer, Tim Bloss

James Madison University

Apoptosis is a regulated process of cell death necessary for survival, and many human diseases are associated its misregulation. Because
apoptosis is highly conserved, knowledge gained through its study in the genetic model C. elegans can be applied to human apoptosis, ideally
to develop diagnostics and treatments for apoptotic-related diseases. We study apoptosis in C. elegans to quantify and characterize the puta-
tive effect of the Ras homologue LET-60 on apoptotic control. We counted apoptotic events during development in let-60 loss of function (If)
mutants versus wild type embryos and found a 30% increase in apoptosis in the let-60 mutants (8.8 +/- 2.0 vs. 5.6 +/- 2.2 respectively), indi-
cating that LET-60 represses apoptosis. To characterize this putative role of LET-60 repressing apoptosis, we are determining the localization
of LET-60 in wild-type and mutant embryos in the presence and absence of a known apoptotic inhibitor ICD-1(inhibitor of cell death). Because
previous studies indicate that ICD-1 and LET-60 physically associate, our hypothesis is that ICD-1 inhibits apoptosis through control of LET-60
localization, and that mislocalization of LET-60 results in an increase in apoptosis. Preliminary results show an increase in apoptosis in let-60
(If) mutants, but no noticeable change in localization. We are currently determining if the increase in apoptosis observed with the removal of
ICD-1 correlates with a change in LET-60 localization. Ultimately, we want to characterize the putative role for LET-60 in control of apoptosis in
hopes that this will provide insights into a role for Ras in control of human apoptosis.

Funding sources: NSF REU Grant # 0649045

Biology - Keynote Address
11:00 AM - 12:00 PM
Burruss Hall 238

Themis Is a Member of a New Metazoan Gene Family
and is Required for Thymocyte Development

Dr. Andy Johnson
NIH / Oxford Biomedical Research Scholar
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Biology - Lunch
Thursday, July 23
12:15 PM - 1:15 PM
Circle in front of Burruss Hall

Biology - Poster Session Il
Thursday, July 23
1:30 - 2:30 PM
Burruss Hall, Second Floor

2-A. Potential dimerization of BAMS8 in the presence of maltose or DTT.
Katie Weihbrecht?, Kevin Fedkenheuer?, *Jonathan Monroe?

1Dept. of Biology, University of Evansville, 2Dept. of Biology, James Madison University

In Arabidopsis thaliana, nine putative B-amylase (BAM) genes have been identified. While BAM enzymes are known for their role in the degra-
dation of starch in the chloroplast, surprisingly, BAMS8 is localized to the nucleus. BAM8 contains sequence coding for a DNA-binding basic
helix-loop-helix (bHLH) motif and is known to act as a transcription factor. Many transcription factors (TF) are known to function as dimers,
including the bHLH TF family, thus BAM8 may function as a dimer. The presence or absence of specific substrates and or redox reagants often
cause the TF to dimerize, creating a sequence of events that leads to changes in gene expression. Whether or not BAM8 dimerizes and under
which conditions it dimerizes is not yet known. Starch is synthesized in chloroplasts during the day and is broken down into maltose at night,
resulting in high maltose levels at night and low maltose levels during the day. Moreover, plant cells use sunlight to create reducing conditions
during the day. In this study, we used gel filtration chromatography for size determination to determine whether or not BAM8 dimerizes in the
presence of maltose or reducing agents. Early findings indicate that BAM8 dimerizes in the presence of maltose.

2-B. Cloning of the Upstream Regijon of the Polyhydroxybutyrate Depolymerase Gene of Streptomyces sp. 5A.
Nicole Hannum?, Shivani Dudhia?, and *Stephen F. Baron3

1Dept. of Biology, Niagara University, 2Dept. of Biology, Allegheny College, 3Dept. of Biology, Bridgewater College
Polyhydroxybutyrate (PHB) is a biodegradable, plastic-like polymer produced by soil bacteria. The actinomycete, Streptomyces sp. 5A, de-
grades PHB, using an extracellular PHB depolymerase. Synthesis of the enzyme is induced by growth on PHB but repressed by glucose, sug-
gesting transcriptional regulation of its associated gene (phaz). The promoter region of phaZ contains direct and inverted repeats which may
be binding sites for transcriptional regulators of phaZ. We hypothesized that genes for such regulators may be located just upstream from the
promoter region.
In order to locate potential regulatory genes upstream from phaZ, we used three PCR-based gene walking techniques with phaZ-specific prim-
ers. These included single specific primer PCR (SSP-PCR), ligation anchored PCR, and inverse PCR. Selected PCR products (inserts) were
ligated together with plasmid vectors and introduced into Escherichia coli by transformation. Plasmid DNA from selected clones was extracted
and the inserts sequenced. The insert sequence from one SSP-PCR clone showed significant homology to two-component system response
regulators; however no overlap with known sequence from the phaZ promoter region was found, suggesting that the insert had resulted from
non-specific priming in the PCR. We are currently optimizing PCR conditions to improve specificity, using different primer pairs, denaturation
temperatures, and annealing temperatures.
Funding sources: NSF REU Grant # 0649045; Grant #J-713 from the Thomas F. and Kate Miller Jeffress Memorial Trust.

2-C. The Role of Interleukin 3 (IL-3) in the Immune Response of BALB/c Mice to Cutaneous Leishmaniasis.

Leonid Zlotcavitch?, *Dr Kenneth Roth2, Chris Lantz2, Bryan Saunders2,

1Dept. of Biology, Harriet Wilkes Honors College, Florida Atlantic University, 2Dept. of Biology, James Madison Univer-

sity
Cutaneous leishmaniasis is an infection caused by the protozoan parasite of the genus Leishmania. The disease currently affects 10 million
people in 82 countries around the world. L. major, one of the two species that causes the disease, is transmitted to humans and mammals
when they are bitten by infected sandflies. The clinical course of the disease involves the development of lesions that heal and resolve without
intervention after months to years, often leaving permanent scarring. Moreover, bacterial infections are common with cutaneous leishmani-
asis. A genetic predisposition for susceptibility or resistance to L. major infection in mice correlates with the dominance of a T- Helper 2 re-
sponse that is not protective, and a T- Helper 1 response that promotes healing and resistance. We hypothesize that IL-3 driven cellular re-
sponse contributes to the establishment of an unproductive immune response against L. major in susceptible BALB/c mice. In this research
we were trying to assess the role of IL-3 in the immune response to the infection and to what degree L. major infection elevates IL-3 produc-
tion in BALB/c mice.
Funding source: NSF REU Grant #0649045

2-D. Involvement of the Raphe Pallidus in Cardiovascular Responses to Stress

Ashley Wright®, Nhut Le2, and *Justin W. Brown2

1Dept. of Biology, Bridgewater College, 2Dept. of Biology, James Madison University
The brainstem mediates cardiovascular responses to stress by influencing the autonomic nervous system. The precise mechanism by which
this occurs is still uncertain. The raphe pallidus (RaPa), a brainstem locale rich in serotonin, likely influences the cardiovascular responses to
stress by modification of heart rate (HR) and blood pressure (BP). By altering neurotransmission in the RaPa, this project investigated its role
in the cardiovascular responses to stress. Five male Sprague-Dawley rats were instrumented with radiotelemetry probes that measured HR
and BP. Each rat was also instrumented with an indwelling brain cannula to permit microinjection of 300nL of ACSF (control), lidocaine
(inhibition of neuron firing), muscimol (GABA agonist), or 8-OH-DPAT (serotonin 1A receptor agonist) at the RaPa. Immediately after microinjec-
tion, the rats were stressed either by startle or handling. Early results show a partially attenuated heart rate response following microinjection
with lidocaine (+69 bpm N=1 vs +82 bpm (control) N=4), musicmol (+14 bpm N=2), or 8-OH-DPAT (+15 bpm N=1). BP responses to stress
with ACSF, lidocaine, and 8-OH-DPAT injection were relatively consistent, muscimol was not. These data suggest that serotonin 1A receptors
in the RaPa may be involved in regulation of HR responses to stress. Such information could improve understanding of the etiology of SIDS
and facilitate development of preventative treatments. Funding sources:NSF REU Grant # 0649045
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Anti-oxidants and stress responses in Arabidopsis.
Andrew Kirk and *Steve Cessna

Dept. of Biology, Eastern Mennonite University
Recognition of nutritional value in antioxidants has caused quite a stir in the media and popular culture in recent years. As consumers seek
to increase their intake of antioxidants, food producers look to science for methods to increase antioxidant their products antioxidant yields.
This study evaluates the mechanisms of antioxidant production in plants and examines several potential agricultural practices aimed at in-
creasing the nutritional value of food sold to consumers. Literature suggests that three simple approaches (application of external fatty acids,
day time vs. night time harvesting, and temperature stress) could have potential to increase antioxidant harvest. Unfortunately, these meth-
ods demonstrated little effect when tested in the lab setting.

Co-Culture in Rabbit Cornea Stromal Cell Protein Expression.

Tina Safavie and *Marta Bechtel

Dept. of Biology, James Madison University
The cornea is made up of three cell layers: the endothelial, epithelial, and stromal layer, with the stromal layer comprising ~90% of the cornea
tissue and containing keratocytes. If the cornea is wounded or grown in-vitro, the keratocytes differentiate into the repair fibroblast phenotype
and up-regulate a-smooth muscle actin (a-SMA) expression. The purpose of this study was to grow endothelial cells in co-culture with fibro-
blasts to investigate the effect of co-culture on the fibroblast wound healing phenotype and expression of a-SMA. Stromal fibroblasts (FB) and
endothelial cells (EN) were isolated from whole rabbit corneas. FBs were seeded in twenty-four well plates on glass cover slips. EN cells were
seeded on trans-well inserts containing 3C0m semi-permeable membrane (50 cells/mm2). Co-culture samples were fed with % EN and %2 FB
media (SMEM) with 2% FBS. Control FBs in monoculture were fed SMEM, SM with 2% FBS and SM with 10% FBS. Our preliminary results indi-
cate in vitro culture of FB cornea cells in the presence of FBS increase expression of a-SMA expression, with a greater increase of a-SMA levels
seen with 10% FBS. Co-culture of FB with EN cells results in a decrease in a-SMA expression. Future studies will include further quantification
of a-SMA expression in FB through Western-Blot Analysis

Biology - Ice Cream Cake Finale
Thursday, July 23
2:30 PM - 3:00 PM
Burruss 238
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Mathematics - Oral Presentations
Friday, July 24
11:00 AM - 1:30 PM
Roop 103

What Moves You: Using Legs for Vehicular Transportation.
Jonathan Graf?, Olga Stolov2, and *Jim Sochacki3

1Towson University, 2SUNY New Paltz, 3James Madison University
Most vehicles are transported by the rotation of wheels. The Department of Mathematics and Statistics and Department of Engineering are
interested in developing vehicles that will be driven by the motion of legs rather than wheels. In this talk we discuss the motion of five different
legs: first, we derive the equations of motion for each leg; second, we calculate the equations for velocity, acceleration, energy and power;
third, we optimize the motion by minimizing energies and forces. In order to obtain these results, we developed a differential equation, solved
it using the Parker-Sochacki Method and reached the optimal solution using Maple’s minimization package.

Diversions: Sudoku, Shidoku, and ... Grobner Bases? AnAlgebraic & Computer Systems Approach to Counting Boards.
Katharina Carellal, Matt Menickelly?, *Beth Arnold3

1lthaca College, 2Miami University, 3James Madison University
We investigate various counting proofs for Shidoku boards and related variants, such as the number of possible solution boards from incom-
plete puzzles. We also look into the algebraic group derived from symmetries of Shidoku boards. We use these group isomorphisms to classify
all possible numbers of solutions from incomplete puzzles. We use Grobner Basis representations of Shidoku and Sudoku to obtain these
results. We provide a complete classification of all the possible number of solutions that can result from incomplete Shidoku puzzles.

Bayesian Approach to Estimating Binomial Parameters.

Dallas Joder, Christina Ludlow, and *Ling Xu

James Madison University
Accurately estimating proportions can be difficult. Frequentist confidence interval methods frequently suffer from volatile coverage. This prob-
lem can occur in Bayesian credible intervals, but there is a lack of information on the effects of various informative and noninformative priors.
We compare the performances for multiple Bayesian priors for one binomial proportion and the difference of two proportions using random-
ized simulations. We make a series of recommendations of preferred priors for different situations.

Improved One-Sample Confidence Interval and Multiple Comparisons of Binomial Proportions.
Kristin Haldeman?, Christopher Tait?, and *Kane Nashimoto3

1Cal State-Long Beach, 2ZHampden-Sydney College, 3James Madison University

We study confidence intervals and tests of hypotheses involving binomial proportions. In the first part of the study, we examine one-sample
confidence intervals. The commonly used Wald interval suffers severe undercoverage. The Score interval performs more favorably. The Agresti
and Coull interval (1998), which uses the “add 2 method”, shows overcoverage. We propose a modification of Agresti and Coull that has more
uniform coverage probabilities over a wide range of true proportions. In the second part of the study, we consider comparisons of
$k$~independent proportions. In this context, Agresti et al.~(2008) show that pairwise comparisons using the Studentized range distribution
work better than the comparisons using the Wald or Score methods with Bonferroni adjustments. We propose a new 2-stage method of multi-
ple comparisons (global test followed by pairwise comparisons). Simulation results show that our method is more powerful than most of the
existing methods and that it keeps the familywise error rate near the nominal level.

Distance Functions and Attribute Weighting in a k-Nearest Neighbors Classifier with an Ecological Application.
Alylssa Frazeel, Matthew Hathcock?, and *Sam Prins3

1St. Olaf College, 2Winona State University, 3James Madison University

To assess environmental health of a stream, field, or other ecological "object," characteristics of that object should be compared to a set of
reference objects known to be healthy. Using streams as "objects," we propose a k-nearest neighbors algorithm (Bates Prins and Smith, 2006)
to find the appropriate set of reference streams to use as a comparison set for any given test stream. Previously, investigations of the k-
nearest neighbors algorithm have utilized a variety of distance functions, the best of which has been the Interpolated Value Difference Metric
(IVDM), proposed by Wilson and Martinez (1997). We propose two alternatives to the IVDM: Wilson and Martinez's Windowed Value Difference
Metric (WVDM) and the Density-Based Value Difference Metric (DBVDM), developed by Wojna (2005). We extend the WVDM and DBVDM to
handle continuous response variables and compare these distance measures to the IVDM within the ecological k-nearest neighbors context.
Additionally, we compared two existing attribute weighting schemes (Wojna 2005) when applied to the IVDM, WVDM, and DBVDM, and we
propose a new attribute weighting method for use with these distance functions as well. In assessing environmental impairment, the WVDM
and DBVDM were slight improvements over the IVDM. Attribute weighting also increased the effectiveness of the k-nearest neighbors algo-
rithm in this ecological setting.
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Chem/Mats - Session | - Oral Presentations
Thursday, July 30
9:30 AM - 10:30 AM
ISAT/CS 159
Dr. Brian Utter, Presiding

Dehydrogenation of 2-propanol and zinc based compounds.
Brandy Schell* and *Thomas C. DeVore?2
1Bridgewater College, 2James Madison University

Fuel cells and hydrogen fueled vehicles need a convenient source of hydrogen to be commercially viable. One possible source of hydrogen is
from the catalytic oxidation of alcohols. This reaction can follow two possible pathways: oxidative dehydrogenation to produce hydrogen and a
carbonyl and dehydration to produce the alkene. The reactions of 2-propanol using several zinc catalysts were investigated under vacuum at
temperatures between 180°C and 400°C. The oxidation of 2-propanol over zinc borate, zinc oxide, and zinc sulfide follows the oxidative path-
way to produce hydrogen and acetone with over 95% efficiency. The kinetics of this process was investigated using isothermal flow kinetics.
The amount of conversion was found to depend on the temperature and the initial flow rate of the 2-propanol. The reaction followed the Lang-
muir mechanism over all catalysts tested. The apparent activation energy was approximately 70 kJ/mol for all catalysts.

Cloning and expression of 5-enolpyruvylshikimate-3-phosphate synthase from Thermus thermophilus HB27 and
Colwellia psycherythaea 34H.
Jaleal Sanjak, Robert East, Tiffany Shellie, and *Victoria Mariani

James Madison University

The aroA gene encodes for the expression of 5-Enolpyruvylshikimate-3-phosphate (EPSP) synthase which catalyzes the reversible reaction
forming EPSP from shikimate-3-phosphate (S3P) and phosphoenolypyruvate (PEP) in the sixth step of the shikimate pathway. The shikimate
pathway, which links the metabolism of carbohydrates to aromatic amino acid biosynthesis, is found in plants, fungi, and bacteria. Because of
this aforementioned exclusivity, EPSP synthase is a promising target for antibiotic, antiparasitic, and herbicide development. Through struc-
tural characterization of thermophilic, mesophilic, and psychrophilic EPSP synthases, we also hope to elucidate which particular moieties out-
side of the active site are pivotal to function. Here we report successful amplification of the aroA gene from cDNA libraries of Thermus thermo-
philus, Colwellia pyscherythaea and Escherichia coli via a high fidelity polymerase chain reaction. Restriction enzyme digestion of aroA as well
as the expression vectors pET-31b and pET19b are being attempted so as to enable a subsequential ligation of the aroA gene into the vectors.
Upon successful ligation, the recombinant plasmids will be transformed into E. coli JM109 strain which will amplify the recombinant plasmid
so that it may be extracted and sequenced. The clone will then be transformed into E. coli BL21 pLysS strain which will express the EPSP syn-
thase. All actions proceed towards the ultimate goal of performing structural and kinetic analysis on the various EPSP synthases.

Characterization of the Escherichia coli RecA Protein Utilizing Various Techniques.

Brittany Danzig
James Madison University

The Escherichia coli protein RecA repairs DNA by homologous recombination. RecA cleaves the protein LexA and catalyzes the exchange of
single stranded DNA with complementary regions of double stranded DNA. The process of strand exchange is coupled to the hydrolysis of
ATP. Previous experiments in our lab have studied the thermally induced unfolding of RecA in different salts. High salt concentrations are
known to activate RecA ATP hydrolysis in the absence of DNA. The current studies followed RecA unfolding in the presence of single stranded
DNA and a variety of salts. Additional fluorescence experiments were conducted to study the binding of a fluorescent nucleotide analogue to
RecA in the same salt solutions that were utilized in the previous CD studies. CD studies showed that the presence of single stranded DNA did
not significantly influence the melting temperature of RecA. Fluorescence experiments showed that the nucleotide binding was temperature
and salt dependent.

Characterization of a Planar Granular Shear Flow
Richard Knoche and *Brian Utter
James Madison University

We present results on a 2D photoelastic shearing experiment consisting of photoelastic grains between two belts moving opposite each other,
such that the central region approximates planar shear. The granular medium lies horizontally between the belts such that the packing den-
sity is unaffected by gravity and can be controlled independently. We measure properties of the flow with particle tracking techniques to char-
acterize velocity fields, vorticities, and plastic rearrangements. We find that, unlike solids or liquids, there are significant elastic, plastic, and
correlated motions controlled by local shear rate.

Chem/Mats - Session Il - Oral Presentations
Thursday, July 30
11:00 AM - 12:00 PM
ISAT/CS 159
Dr. Gina MacDonald, Presiding

11:00 Device Fabrication and Torsional Characterization of Carbon Nanotubes.

Jake Careyl, Lok-kun Tsuil, Joe Hardcastlel, Chris Flintl, Smai Fullerton2
1James Madison University, 2American University

Carbon nanotubes have some very interesting properties which we are studying by constructing unique electro-mechanical devices that allow
us to work with these atomic-scale structures. Fabrication of these devices utilizes atomic force microscopy (AFM) and electron beam lithogra-
phy (EBL) to design patterns and place paddles specific to each sample to measure the torsional properties of an individual CNT. Once a de-
vice has finished EBL, hydrofluoric and phosphoric acid etches are done to make the CNT free-standing. Critical point drying (CPD) is neces-
sary to dry the sample off after the phosphoric etch due to the forces that occur during phase transitions. Using transmission electron micros-



Chemistry & Materials Research

copy (TEM) at UNC this summer, we proved our devices could withstand the rigorous fabrication process. We hope to begin torsional testing of
the free-standing shortly after the summer.

11:15 The design and development of a flow loop for the qualitative and quantitative characterization of vortex ring forma-
tion past prosthetic heart valves.
Ann Bailey?, Michelle Beatty?, and *Olga Pierrakos?

1University of Virginia, 2James Madison University

Every year approximately 200,000 human heart valves are replaced worldwide. Although prosthetic heart valves are widely accepted, their
performance is far from ideal, especially when compared to natural and healthy heart valves. There is a need to develop more accurate meth-
ods of characterizing the performance and efficiency of prosthetic heart valves. Currently, though, heart valves are evaluated based on trans-
valvular pressure characteristics and left ventricular ejection fraction. These current assessment methods overlook the complex flow field
downstream of these valves and inside the left ventricle which if understood can provide valuable insight on valvular and cardiac performance.
Thus, our research focuses on flow characterization past heart valves. Namely, we are interested in characterizing vortex ring formation, result-
ing from the roll-up of the shear layers shedding past heart valves. The ultimate goals of this project were to (1) design a flow loop to enable
the visualization of vortex ring formation past various mechanical and biological prosthetic heart valves, and (2) to use a computational fluid
dynamics software to quantify vortex ring formation past prosthetic heart valves. In the future, this data could be used to compare with data
acquired from clinical imaging techniques (Echo Ultrasound and MRI) in patients with healthy, diseased, and replaced heart valves. Further-
more, this data could be used to determine the effectiveness of new heart valve designs.

11:30 Yeast estrogen screen for endocrine disruptors along the Shenandoah River.
Nicole Mueller?, *Peter Ruiz-Haas?, and *Tammy Stonel
1Spotswood High School, 2Mary Baldwin College

The Yeast Estrogen Screening (Y.E.S.) was used to determine the presence of endocrine disrupting chemicals (EDCs) along the Shenandoah
River and its tributaries. The goal is to establish whether EDCs are a contributing factor to the fish kills and the intersex fish. Testing along
streams and waste water effluents were done to see whether there is an the impact from agriculture and/or human waste products. The Y.E.S
Bioassay involved using genetically modified yeast cells (Saccharomyces cerevisae) that had the human estrogen receptor (hER) incorporated.
When exposed to EDCs, the cells produce B-galactosidase. The amount of EDCs in the sample is proportional to the amount of beta-
galactosidase secreted and thus is a measure of the potency or quantity of endocrine disrupting chemicals. The amount of 3 -galactosidase is
measured by a reaction with ortho-Nitrophenyl-B-galactoside (ONPG) that produces a yellow compound. The endpoint optical density was
measured to see the variation of the yellow color. The hER reference for this experiment was17-b-estradiol (E2), the most potent EDC . to
measure the B -galactosidase secreted by the receptor and thus a measure of the endocrine disrupting chemicals. The amount of B -
galactosidase is measured using optical density to see the variation of the yellow color. The hER control for this experiment was17-b-estradiol
(E2). The main purpose is to generate a reproducible method that can be used to monitor the endocrine disruptors in the valley for years to
come and determine a baseline of endocrine disrupting chemicals in the Shenandoah River watershed. The areas of research consisted of
Shenandoah River in Elkton, McGhaysville, Timberville, New Market, and the Woodstock wastewater treatment plant. Samples were taken up
river and down river of the water treatment plant to determine if there was a significant contribution to EDCs by the plant effluent. Also, sam-
ples were taken at Cub Run, Smith Creek, and Stoney Run on Massanutten Mountain to determine the effect of agriculture.

11:45 SHMS Hodoscope
Nathan Holcomb, Kevin Nash, Emmett Randel, *loana Niculescu, and *Gabriel Niculescu

James Madison University

The Thomas Jefferson National Accelerator Facility (in Newport News, VA) is upgrading the energy of its accelerator to 12 GeV. The current
detectors installed in the experimental halls will not be able to detect the higher energy particles and more sophisticated detectors will be
needed. Because of this, in experimental Hall C work has begun on constructing a new Super-High-Momentum Spectrometer (SHMS). The
group at JMU is working on assembling the paddles for the scintillator hodoscope part of the SHMS. This detector needs to withstand high
radiation, have particle detection efficiency higher than 99% and the ability to handle rates in excess of 1 MHz/paddle. This requires a data
acquisition system for testing photomultiplier tubes (PMTs), attaching the tested PMTs to the scintillator paddles, and safely storing and trans-
porting them to Jefferson Lab for installation. The scintillator hodoscope will play a key role in the SHMS, providing the main trigger for the
data acquisition system and also helping with particle identification.
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1:30  Study of the effect of lead chloride on the aggregation and unfolding of RecA.
Sonali Patel! and *Gina MacDonald?

1Gallaudet University, 2James Madison University

RecA is a 352-residue polypeptide with a molecular weight of 38 kD. RecA is known to be a multifunctional protein as it has many biochemical
roles. RecA facilitates the DNA exchange reaction used to repair double strand breaks in DNA and to perform genetic recombination. Previous
studies have shown that numerous salts can influence the activity, structure, aggregation and unfolding of RecA. The goal of our experiments
was to study how the lead chloride affects the RecA protein aggregation and unfolding. Circular dichroism (CD) was used to monitor RecA
unfolding in the presence of lead chloride for comparison to previous studies that used other chloride and sulfate salts. UV/Vis Spectroscopy
was used to study how different concentrations of lead chloride changed the aggregation rate at room temperature by monitoring the increase
in absorbance at 350 nm. We found that the presence of lead chloride causes RecA to aggregate and precipitate at room temperature at
even lower concentrations than those required for the chloride salts to promote aggregation.
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Behavior of granular slopes under vertical vibration.
Nora Swisher and *Brian Utter

James Madison University
We study the behavior of a 2D pile of photoelastic grains in a circular drum while varying the amplitude of vertical vibration. We characterize
the slope’s angle, curvature, and surface roughness by extracting an outline of the pile and fitting curves to the surface. The drum is either
rotated at a constant velocity or held stationary. In a rotating pile, we correlate surface roughness and curvature with the angle during the
avalanche process. In a stationary pile, we measure the angle, density of packing, and force network with different amplitudes of vibra-
tion. We find that the curvature of the slope is consistently negative in the absence of rotation while in a rotated pile the magnitude and sign
of the curvature vary with the vibration amplitude.

Elemental Analysis by Solution Mode Laser Ablation ICP-MS.
Jacob Smith and *Daniel Downey

James Madison University

Inductively coupled plasma mass spectroscopy (ICP-MS) is a tool for elemental analysis of liquid or gaseous samples with sensitivity in the ppb
to ppt range. Solution mode ICP-MS allows for effective sample introduction but is not time efficient. The program developed in our lab for
solution analysis by ICP-MS requires a sample uptake time of 30 seconds and stabilization time of 300 seconds prior to a 2-second analysis.
Laser ablation has been used to aerosolize samples from solids for analysis by ICP-MS. Our research has focused on the use of laser ablation
to vaporize liquid samples for introduction into the ICP-MS. LA-ICP-MS does not require the uptake or stabilization periods needed in solution
mode ICP-MS. Two methods of containing samples for ablation have been explored: wells in a plate and capillary tubes. Standard solutions
containing between 0.5 and 2 ppm Mg, Mn, and Ca were produced with 1.0 ppm Ba as an internal standard. Isotopes monitored by ICP-MS
included Mg-24, Ca-44, Ca-43, Mn-44, and Ba-137. Inconsistent ablation rates led to a signal for each isotope that varied over time. Isotopic
ratios remained steady and quantitative analysis was possible by ratioing the analyte signals to the Ba-137 signal. Ablation from wells yielded
a signal that, while lower than that obtained in solution mode, suggested that much lower concentrations could be analyzed. However, signifi-
cant splattering occurred that led to cross-contamination between the wells. The signal obtained to date from solution contained in capillary
tubes has been low. Future research will focus on laser ablation of fish tissue samples utilizing similar isotopic ratioing techniques.

Electrical Characterization of Carbon Nanotubes with an Applied Torque.
Christopher Flint?, *Scott Paulson®, Smai Fullerton2, Joe Hardcastlel, Jake Carey?, Lok-Kun Tsuil

1James Madison University, 2American University

When measuring the electrical characterization for a certain substance, automation is nearly essential, especially with a large number of sam-
ples. A program has been created to automate an electrical characterization of carbon nanotubes (CNT's) and to automate a sweep of these
devices over a temperature range and a field effect (gate) voltage range in a synchronous manner. The electrical characterization of CNT's at
various gate voltages and temperatures reveals whether CNT's can replace common field effect transistors (FET's) and serves as a control
group for viewing changes to a CNT's electrical characterization when a torque is applied to the CNT. A stand was built to pass an electrical
current into a scanning electron microscope (SEM) in order to produce a magnetic field which applies a torque to a paddle attached to the
CNT.

Progress towards the Synthesis of Perylene-tripod Compounds for Single Molecule Studies of Interfacial Electron

Transfer.

Lidia Vargas-Claros?, Evan Baugh?, and *Debbie L. Mohler3

1University of Mary Washington, 2Johns Hopkins University, 3James Madison University
The synthesis of the macromolecule, Pe-tripod, is completed to transfer electrons to a TiO2 nanoparticles. This heterogeneous electron trans-
fer (HET) is a general phenomenon in catalytic reactions, in electrochemistry, and in photoelectrochemistryl. After a series of reactions, the
molecule 1-(Trimethylsilylethynylphenyl)-3,5.7-tris(4-carboxyphenyl) adamantane has been synthesized so far in the progress to obtain the
target molecule.

Catalytic Oxidation of p-Cresol on Aluminum Oxide-Supported Cobalt Catalysts.
Samuel A. Moore and *Kathryn Layman

James Madison University

p-Hydroxybenzaldehyde (PHBA) is an important starting material and intermediate for the synthesis of many polymers, pharmaceuticals, fra-
grances, and flavoring agents. p-Cresol oxidation may reduce the cost, simplify synthesis, and decrease the environmental hazards associated
with the current industrial processes used to synthesize PHBA. Metal oxide catalysts have been demonstrated to oxidize p-cresol to PHBA in
the presence of NaOH, gaseous 02 and solvent methanol. Cobalt aluminate (CoAl204) supported on Al203, prepared using a 30 wt% Co loading
and calcined at 900°C for 3 hours, yielded 95.7% conversion of p-cresol and 92.4% selectivity to PHBA. Recently, %conversion and %
selectivity calculations have yielded irreproducible and unrealistic values, indicating that the current calibration procedure is unsatisfactory.
Sad et al. recently reported that methanol reacts with phenol, the internal standard, further indicating the need to develop a new calibration
methodology. To this end, this summer’s research has focused on creating calibration plots based on the ratio of PHBA to p-cresol. Future
efforts will resume our survey of the catalytic activity of untested weight percent series of Al2Os-supported Co catalysts using XRD, IR, and
HPLC-based periodic measurements of catalytic activity.
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Determining the activity of RecA through the direct examination of ATP hydrolysis and measuring the hydrophobicity of
denatured RecA.
Deryck Araujo?, *Martin Brakkel, *Gina MacDonald?

1Towson High School, 2James Madison University

RecA is a multifunctional enzyme that plays an important role in the DNA strand exchange reaction. Previous research supports a link between
protein conformational changes in the presence of the salts MgS04, MgCl2, NaCl, NaSO4, and CaCl: in varying concentrations. In order to fur-
ther support these findings contact angle measurements and direct ATPase activity assays were performed under various salt concentrations.
Contact angle measurements were used to measure the hydrophobicity of denatured RecA. When unfolded, each salt should alter the hydro-
phobic properties of the RecA protein and cause a change in the liquid/vapor to protein surface contact angle. However, the production of
uniform RecA monolayers proved to be difficult by traditional means. Direct ATPase activity assays, as opposed to coupled enzyme activity
assays, allow for the measurement of RecA in high salt concentrations while avoiding spectral interference. A Biomol Green kit was used to
bind free phosphate released during ATP hydrolysis resulting in the appearance of a visible green color which could be observed quantitatively
through UV-VIS spectral absorbance. Although promising, supportive results have been inconsistent and methods should continue to be opti-
mized.

Jamming In a 2D Granular Silo.
Jerod Baker, *Brian Utter, and *Roddy Amenta

James Madison University

In this experiment, we are studying jamming in a 2D gravity-driven flow. We use photoelastic grains in a 2D box with a narrow opening at the
base through which the grains can drain. We have set the distance of the opening so that the probability of jamming occurring is approxi-
mately equal to the probability of the grains flowing out completely. We place the experiment between crossed polarizers and use a high speed
camera to capture images of the flow of the grains. This allows us to observe to force chains created when jamming bridges are formed. We
find that jamming occurs when a stable force chain bridges the gap. We also study temporal correlations and observe a force shock rising
through the grains above the opening. In a related project, we developed a MatLab program which displays a 2D slice through a simulated
crystalline microstructure. The crystals were grown in a voxel (or cell units) represented as pixels in a 2D display.

Estimation of nutrient and sediment loading in Lake Shenandoah, Rockingham County, Virginia: A continuation of a
1996-97 study.
Anne C. Battaglia and *Daniel M. Downey

James Madison University

Lake Shenandoah, a recreational reservoir that supports a sport fishery for warm water fish species, is located in Rockingham County, Virginia
near the city of Harrisonburg. The lake experiences chronic fishery and aesthetic management problems due to macrophyte growth, sedimen-
tation and eutrophication. In 1996-97, a study was conducted that measured nutrient loading and found that sedimentation and eutrophica-
tion problem had occurred due to agricultural practices and recent land development in the watershed. The purpose of this study was to de-
termine if sediment and nutrient loading have changed since the watershed land use has changed from agriculture to suburban development
in the last ten years. Water quality parameters include pH, ANC, Ca2*, Mg2*, Na*, K*, Cl, NO%, S042, ammonia (NHz/NH4+), turbidity, conductiv-
ity and total phosphorus were determined for each of the two streams entering the reservoir. The average values for nutrient and turbidity
(sediment) loading from Massanetta Spring Run were 0.31 ppm PT, 3.43 ppm NOsz-N, 0.20 ppm NH3z/NH4*-N and 14.25 NTU. The average
values for nutrient and turbidity (sediment) loading from Congers Creek were 0.25 ppm PT, 9.49 ppm NO3z-N, 0.10 ppm NHs/NHas+N and
12.73 NTU. Further research will be done to investigate runoff during episodic monitoring 