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PARTICIPATING PROGRAMS 
 
 
 
 
 
 
 
 
 
 
 
 
 
First offered in 2012, the Summer Research Symposium was created to 
highlight undergraduate research at the University of North Carolina at 
Charlotte. The symposium is presented by the Charlotte Research Scholars 
and features participants from several other REU (research experience for 
undergraduates) programs. Participating programs include: 

 
 
 

Charlotte Research Scholars Program 
 
 

Summer Program to Increase Diversity in Undergraduate Research 
 
 

NanoSURE REU Program 
 
 

Biology and Biotechnology REU Program 
 

Mechanical Engineering Summer Research Program 
 

Charlotte Community Scholars Program  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CHARLOTTE RESEARCH SCHOLARS 
 
 
 
 
 
 
 
 
 
 
 
The Charlotte Research Scholars (CRS) program provides research 
opportunities for high-achieving undergraduate UNC Charlotte students in 
their field of interest. Additionally, the scholars participate in weekly 
professional development training to build skills critical to professional 
success. These opportunities are not typically available in the undergraduate 
classroom. This learn-by-doing model places an emphasis on graduate 
education and allows the scholars to put their experiential learning into 
practice, preparing them to excel in their future studies and research. 

 
 
The CRS is open to all areas of scholastic research. A call for 2017 faculty 
submitted research projects will be announced in the fall, and students will 
apply next spring. More information can be found at: 

 
 

http://graduateschool.uncc.edu/CRS 
 
 
 
 
The Charlotte Research Scholars are supported by UNC Charlotte's Office 
of Academic Affairs, the Charlotte Research Institute, the Duke 
Endowment, and the Graduate School. 
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CHARLOTTE RESEARCH SCHOLARS PROGRAM 
 

Transgender and Jewish in the Classroom: The effect of Gender Identification and 
Religious Affiliation on Student Experience 

 
Casey Aldridge, Zannah Kimbrel, and Barbara Thiede 

 
Department of Religious Studies, University of North Carolina at Charlotte 

 
Student evaluations of teaching (SETs) are a frequently employed tool for gauging an instructor's 
teaching ability, relational capacity with students, and more. Despite the subjectivity of student 
evaluations—and their resultant susceptibility to bias—, SETs are often drawn upon by 
departments and administrators in decisions of hiring, promotion, pay raises, and tenure. They 
also provide us a site by which to enter the mind of the student, especially with regards their 
receptivity towards their instructors and course material. Our research builds upon SETs 
collected from Dr. Thiede's Spring 2016 liberal studies course, as part of a three-semester study 
going forward. The course under study was a large, lecture-style class that focused on magic 
within Jewish tradition. Dr. Thiede is a rabbi and identifies as a woman, and her teaching 
assistant, Zannah Kimbrel, is a graduate student who is also Jewish and who identifies as 
transgender, with they/them/theirs pronouns. My project interrogated previous research dealing 
with SETs and gender bias, in order to apply the theoretical frames developed by other scholars 
to our own project, which investigates how students respond to Jewish and/or transgender 
instructors. The research surveyed was selected to be representative and applicable to our own 
particular study, rather than comprehensive of a wider scope of gender-related research with 
SETs. In particular, this analysis shed light a power center that exists within academia that 
appears to make the male, or white, or cisgender, or Christian/secular instructor regarded as 
default. Women, on the other hand, are "charged" by their gender, where emotional or affective 
responses significantly inform students' responses to the instructor. Likewise, I postulate, 
transgender instructors, non-white instructors, and non-Christian or non-secular instructors are 
pushed into that position of being "charged". Yet at the same time, existing literature reveals that, 
quite often, teaching style, personality, and a myriad of other factors impact SETs just as much 
as, if not more than, an identity category, whether explicitly revealed or interpreted by the 
student. This analysis also stresses that there are psychological costs of SETs for instructors, in 
addition to the material costs of job security. In a field of literature that overwhelmingly 
examines gender bias through a male-female binary, and which has little existing analysis of 
religious identity, this research attempts to fill that gap. But it also seeks to create change in the 
classroom, a space where students collaborate and experience the outside world on a 
microcosmic scale. To these ends, part of this research involved crafting a diversity training 
curriculum that will be given at the beginning of Dr. Thiede and Zannah Kimbrel's Fall 2016 
course, after which student evaluations will be cross-examined with the previous semester. After 
three semesters of analysis, we will attempt to draw conclusions—or come to the conclusion that 
no conclusions can be made—about how student biases against transgender or Jewish instructors 
are expressed in SETs, and whether or not these biases—if they prove even possible to 
determine—can or cannot be mitigated through diversity training. 
 
 



 

BIOLOGY AND BIOTECHNOLOGY UNDERGRADUATE RESEARCH EXPERIENCE PROGRAM 
 

Inflammation Promotes Collagen I and Breast Cancer Progression 
 

Naaila Ali, Sara L. Seegers, and Didier Dréau 
 

Department of Biological Sciences, University of North Carolina at Charlotte 
 
In their lifetime, an estimated 1 in 8 women will be diagnosed with breast cancer. In addition to 
gene mutations, breast cancer progression especially has been linked to the tumor 
microenvironment, specifically localized changes in inflammation and matrix reorganization. In 
particular, our laboratory has demonstrated both the role of macrophages and collagen alterations 
in breast tumor progression. Here, the incidence and influence of inflammasomes in multiple cell 
types present in a breast tumor and the effects of their activation on collagen expression were 
determined. Briefly, the breast cancer cell series (67NR, 4T07 and 4T1) mimicking murine 
mammary cancer progression were cultured in control conditions (media alone), with LPS 
(10mg/ml) and ATP (5mM) to activate inflammasomes with 4T1 CM. Expression of the three 
proteins NLRP3, ASC1, and Caspase 1, components of the inflammasomes, were determined by 
flow-cytometry and visualized by confocal microscopy. Additionally, the expression of IL1ß and 
IL18 produced by inflammasomes activation and the changes in collagen expression, especially 
the ratio collagen 1: collagen 4, were assessed by dot-blots. Moreover, cell proliferation in the 
presence of 4T1-conditioned media was determined. Results indicate that tumors cells, 
particularly 4T1 and 4T07 cells, express NLRP3 and Caspase 1 while ASC1 expression is 
limited. Further, NLRP3-ASC1-Caspase 1 protein complexes were visualized. While expressions 
of IL1ß and IL18 were minimal and similar regardless of treatment, the ratio of collagen I to 
collagen IV, an indication of fibrosis, was increased in 4T1 cells. Finally, 4T1 CM promoted 
cancer cell proliferation. Together, these data highlight the presence and activation of 
inflammasomes in murine mammary tumor cells, the associated promotion of fibrosis, and tumor 
cell proliferation in a pro-tumorigenic environment.  

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 



 

CHARLOTTE RESEARCH SCHOLARS PROGRAM 
 

Copper Complexes with New Chalcogenone Ligands 
 

Alexander M. Allen and Daniel Rabinovich 
 

Department of Chemistry, University of North Carolina at Charlotte 
 
N-heterocyclic thione (NHT) and selone (NHSe) ligands have been a subject of interest in 
bioinorganic chemistry due to their ability to perform as biomimetic models. The coordination of 
these ligands to copper(I) halides is made possible due to the high affinity this metal has for 
sulfur- and selenium-containing molecules. Copper is a very promising metal to use due to its 
low cost and potential for an inexpensive alternative in common catalysis methods. These new 
copper(I) complexes are completely air-stable and exhibit low toxicity. The chalcogenone 
ligands coordinated to various copper halides CuX (X = Cl, Br, I) possess the potential for use in 
synthetic and/or industrial catalysis. It is further believed that our copper(I) complexes may have 
antimicrobial or antitumor properties, or could be useful molecular precursors to photovoltaic 
materials. Most complexes exhibited a neutral two-coordinate copper(I) center or an unexpected 
homoleptic charged species of the form [L2Cu]+[CuCl2]-.These complexes have been 
successfully characterized by X-ray crystallography and a variety of spectroscopic and analytical 
techniques.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

R = methyl, R’ = H: IXyE 
R = methyl, R’ = methyl: IMesE 
R = isopropyl, R’ = H: IDippE 

E = S, Se 
X = Cl, Br, I 



 

CHARLOTTE RESEARCH SCHOLARS PROGRAM 
 

Synthesis and Characterization of Fluorescent Substrates for Undecaprenyl Pyrophosphate 
Synthase and Other Isoprenoid Utilizing Enzymes. 

 
Vanessa Amabo, Jonathan Dabbs, Zack Branciforte, and Jerry Troutman 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
Department of Chemistry, University of North Carolina at Charlotte 

 
Bacterial cell surfaces are made up of peptidoglycan, teichoic acid and capsular polysaccharides 
which are essential for bacterial survival and their interactions with humans. These 
polysaccharides are known to play important roles in processes that are critical to bacterial 
pathogenicity and survival. The biosynthesis of these bacterial cell surface components, takes 
place on a lipid anchor called bactoprenyl diphosphate (BPP). BPP is produced from the 
condensation reaction of eight isopentenyl diphosphate (IPP) with one Farnesyl diphosphate 
(FPP) catalyzed by the enzyme Undecaprenyl Pyrophosphate Synthase (UPPS).  Because UPPS 
is crucial at the begining of the biosynthesis of bacterial polysaccharides, it has become an 
attractive antibiotic target. Our interest is to determine the substrate selectivity of UPPS from 
different bacterial species. In this report, we synthesized different analogues of FPP by 
substituting individual isoprene moieties with different fluorescent compounds such as benzyl 
anilines, biphenyls, acetophenones and anthracenes. The photophysical properties of these 
fluorescent analogues were also analyzed. These analogues were then used to test substrate 
selectivity of UPPS from the symbiotic bacteria Bacteriodes fragilis. Cell studies were also 
carried out with these analogues to test if they could be used as substrates for other isoprenoid 
utilizing enzymes. The fluorescent nature of these analogues offered greater detection sensitivity, 
and easy isolation of products from the reactions in which they were used. Since UPPS is an 
antibacterial target, understanding its substrate selectivity between different bacterial species can 
be further exploited to target specific groups of bacteria.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

CHARLOTTE RESEARCH SCHOLARS PROGRAM 
 

Identifying Cancer Drug Targets Using a Novel Yeast Small Compound Screen 
 

Elvira An and Richard Chi 
 

Department of Biological Sciences, University of North Carolina at Charlotte 
 
Currently, there are billions of theoretical combinations of small molecules. Many of these small 
molecules have been shown to possess potent medicinal properties such as stimulating neuronal 
growth or combating cancer. However, understanding the underlying biological targets of these 
compounds continuously hampers their pharmaceutical development. Studies in mammalian 
cells have proven too complex and unreliable to elucidate these pathways. To aid in drug 
development, we have focused our work to use a simpler model system, Saccharomyces 
cerevisiae. Yeast, have 4 times fewer genes than humans and many of the pathways are 
conserved, making it an ideal model organism for drug discovery. Our lab has constructed a drug 
sensitive yeast strain with mutations to multiple chemical transporters and lipid homeostasis 
genes. When presented with a toxic compound, the compound will accumulate within the strain, 
resulting in reduced fitness and eventual cell death. A collection of ultra-drug sensitive yeast 
containing 136 tiled arrayed pools of overexpression plasmids was constructed in order to 
identify fitness rescuing genes. We validated our yeast collection by using hydroxyurea (HU), a 
well-studied anti-cancer drug with known targets. Using our novel yeast screen we optimized 
HU sensitivity to our query yeast strain and found over-expression of the subunits of the 
ribonucleotide-diphosphate reductase (RNR) rescued fitness. Additionally, we screened the 
National Cancer Institute Mechanistic III library of anti-cancer compounds and have identified 
novel compounds that show growth inhibition.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

CHARLOTTE RESEARCH SCHOLARS PROGRAM 
 

Repeatability Testing of Light-Assisted Drying (LAD) for Protein Stabilization 
 

Andrew Antczak, Madison Young, and Susan Trammell 
 

Department of Physics and Optical Science, University of North Carolina at Charlotte  
 
The goal of this project is to develop a new light-assisted processing method to dehydrate 
protein-based biologics in preparation for long-term storage at near ambient temperatures. The 
use of protein-based diagnostics has increased dramatically over the past 25 years. Laboratory 
based assays use high-throughput plates that contain capture proteins for the detection of 
diseases and for monitoring protein levels. Protein-based assays have also been developed for 
rapid, point-of-care diagnostics and the recent development of microfluidic devices (“lab on a 
chip”) requires the use of protein indicators. 
 
A challenge in the development of protein-based assays is preserving the structure of the protein 
during production and storage of the assay because the structure of the protein is responsible for 
its functional activity. Freeze-drying, refrigeration or freezing are currently the standard for the 
preservation of proteins, but these methods are expensive and can be challenging in many 
environments due to a lack of available resources. An inexpensive, simple processing method 
that enables high temperature storage of proteins used in assays is needed. Light-assisted drying 
offers a relatively inexpensive method for initial processing and dry-state preservation allows 
for low-maintenance storage after samples have been packaged.  
 
We are developing a light-assisted drying process that can dry samples to appropriate end 
moisture contents for long-term supra-zero storage, while maintaining protein functionality. 
Proteins suspended in a sugar (trehalose) solution are dehydrated using near-infrared laser light. 
The laser radiation heats water in the sample to speed drying; as water is removed the sugar 
forms a protective matrix. The specific aim of this study was to determine processing 
parameters that result in fast processing times and low end moisture contents, while maintaining 
the structure and functionality of embedded proteins. We compared the effect of changing 
processing wavelength, power, and resulting sample temperature, as well as substrate material 
on the EMC for two NIR laser sources (Nd:YAG, 1064 nm and Thulium fiber, 1850 nm). The 
1850 nm laser resulted in the lowest EMC (0.1836±0.09 gH2O/gDryWeight) after 10 minutes of 
processing on borosilicate glass microfiber paper. This suggests a storage temperature of ~3°C. 
 
 
 
 
 
 
 
 
 

 



 

CHARLOTTE COMMUNITY SCHOLARS PROGRAM 
 

Problems Found in the Hispanic Community of Charlotte 
 

Pablo Arellano, Ian Pardy, Nhora Gomez-Saxon, and Kim Buch 
 

University of North Carolina at Charlotte 
 
BACKGROUND: The City of Charlotte has seen a tremendous increase with its Hispanic 
population throughout the past decade, and to this day it continues to increase. With information 
from the Latin American Coalition we found out that in 1990 the Hispanic population in 
Mecklenburg county was only 1,500 and now it is roughly estimated at 145,000. With a large 
Hispanic population in the city, many problems can be found within the community. Many of the 
problems found are problems that prevent the Hispanic community from integrating itself into 
what the average American would consider a normal lifestyle. 
 
METHODS: For a close analysis we worked with three organizations. One of the organization is 
the Latin American Coalition which has a tremendous impact on the community through 
integration, advocacy, and celebration. By working with the Latin American Coalition we were 
able to obtain a valuable insight into the community in Charlotte. Two other organizations were 
we worked with are Asuntos Latinos (Hispanic Affairs) and ADME inc. which deal primarily 
with Hispanics that have been integrating themselves in the US for some time. Both 
organizations Asuntos Latinos and ADME give us valuable information as we worked directly 
with small business owners, leaders in the Latino community, Latino businesswomen, pastors, 
young adults, and  Mayor Jennifer Roberts of Charlotte. 
 
RESULTS: Through working with these organizations we found a few different problems that 
affect the Hispanic community in Charlotte but analyzing the different problems we decided to 
focus on the problem that affects many members of the community, which is that many of them 
struggle with speaking the English language. We found that this is a common problem found in 
older members of the community, which the majority of the time were the ones who immigrated 
here from other Spanish speaking countries. We found out that these members have the desire to 
learn the language but through already existing traditional ways of learning the language they 
usually fail at learning it, we also found that in the great majority of the cases these community 
members usually never made it to a high school level of education which makes it difficult to 
learn the language through methods of learning that resemble a learning structure that they never 
went through. Through this discovery we found that further research needs to be done in order to 
be accommodated to an easier way of learning that deals with the community’s issues.       
 
CONCLUSIONS: Through all the information and connections we have made with our 
community partners, we will be investing our time into developing an app to teach the English 
language, which we will make different from all the existing ones, in a way that it will target 
situations that members in the Charlotte area are likely to encounter and teach them what they 
need to know, in order to integrate them better into the Charlotte community through the English 
language that is used here.   
 



 

CHARLOTTE RESEARCH SCHOLARS PROGRAM 
 

Processes of Refugee Resettlement in the Charlotte Area 
 

Melanie Bannout and Gabriela Tarazona-Sevillano 
 

Department of Political Science, University of North Carolina at Charlotte 
 
Refugee resettlement is one of the crucial duties of the Department of State. This process is 
delegated by National Voluntary Resettlement Agencies (VOLAGS), which work with their 
individual affiliates to help resettle refugees in their respected areas. The community partner that 
I worked closely with is one of the affiliates of the United States Conference of Catholic 
Bishops, known as Catholic Charities Diocese of Charlotte (CCDOC). The difference between 
faith-based organizations and the way that they resettle refugees differs widely from how the 
State Department handles things while following all its protocols. We analyzed primary data 
taken from CCDOC. The process goes as follows: Catholic Charities is assigned a case which 
they either choose to accept or reject based on language restrictions and lack of housing space. If 
they accept the case, they begin to find them an apartment in the area depending on weather they 
have a sponsor or are coming alone. Arrangements are made to pick up the clients at the airport 
and food is provided for their arrival. Once CCDOC picks up the clients, a short orientation is 
done that covers how to operate the stove, lights, running water and if there is an emergency to 
dial 911 (many of them have lived in refugee camps or villages for most of their lives and do not 
have access to luxuries). A 24-hour home visit is done to provide an in depth orientation into 
American life. They are informed of the appointments that have been set up on their behalf at the 
Health Department, Social Security Administration and the Department of Social Services 
(transportation is provided by case aides). They are informed of the International Organization 
for Migration promissory loan that they MUST pay back on a monthly basis in fixed installments 
with no interest. Home visits are done again in 30 days and as necessary afterwards. The 
Department of State funds these clients for three months. CCDOC extends their services 
automatically by three months. Once that time is up, they check in with them on a quarterly basis 
to see how they are adjusting to American life. They only close a case when the client has 
reached self-sufficiency. This research will question the following: Is the process of faith-based 
resettlement more personal and intimate than that of State Department? Do these organizations 
give them the necessary tools to assimilate? Are these tools enough to help them be successful in 
American life? 
 
 
 
 
 
 
 
 
 
 
 



 

CHARLOTTE RESEARCH SCHOLARS PROGRAM 
 

Beneficial Uses of High Carbon Fly Ashes in Portland Cement Concrete with Air 
Entrainment 

 
Robert Blake1, Tara Cavalline1, and Brett Tempest2 

 
1College of Engineering Technology and Construction Management, University of North 

Carolina at Charlotte 
2College of Engineering, University of North Carolina at Charlotte 

 
Coal ash is a byproduct that results from the operation of power plants. In recent years, coal ash 
has been given a bad reputation due to poor disposal techniques leading to polluted water 
sources. The North Carolina Coal Ash Act of 2014 states that all power plants must shift to dry 
disposal techniques before 2019, or the plant will be retired. The research presented here 
explores the use of coal ash in Portland cement concrete as a partial replacement for portland 
cement. Currently, only a small amount of coal ash sources are applicable for use in portland 
cement concrete due to high carbon contents. Coal ashes with high carbon contents negate the 
effects of air entrainment which is critical for freezing and thawing durability of the concrete. 
For this study, four ashes were selected for use: two in their natural state, one with a chemical 
treatment, and one control which is currently available in the market for use in portland cement 
concrete. Fresh concrete mixtures were batched with each using one of the ashes, applying the 
same mixture proportions for each batch. Fresh and hardened tests were performed for each 
mixture to determine various concrete properties such as air entrainment, compressive strength, 
durability, surface resistivity, and modulus of elasticity. The mixtures containing experimental 
coal ashes were compared to the control coal ash batch, and conclusions were drawn about the 
feasibility of each coal ash in the use of Portland cement concrete. Application of the chemical 
treatment to the coal ash proved that a wider variety of ashes not meeting the typical 
specification of ASTM C618-15 are able to be used in Portland cement concrete. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

BIOLOGY AND BIOTECHNOLOGY UNDERGRADUATE RESEARCH EXPERIENCE PROGRAM 
 

 Characterizing the SNX4 family of SNX-BAR proteins in yeast  
 

Brandon Black and Richard Chi 
 

Department of Biological Sciences, University of North Carolina at Charlotte 
 
The endosomal system is a highly dynamic, interconnected network of organelles that serves as 
the focal point for internalization of cargo at the plasma membrane. It receives proteins and 
lipids in the form of small vesicles via the endocytic pathway and these vesicles can undergo 
homotypic fusion to generate the endosome. The endosome matures by gradually acidifying the 
fluid within the endosomal lumen, which promotes the dissociation of internalized ligands such 
as nutrients from their receptors, and promotes molecular sorting reactions that either serve to 
target molecules into the lysosomal degradation pathway, or export proteins from the endosome 
and deliver them to other organelles for re-use. How the endosome coordinates the identification, 
packaging and delivery of cargo are major research topics in the field.  
 
One major family of proteins that is recruited to the Tubular Endosomal Network (TEN) for 
cargo sorting is the SNX-BAR family. They are characterized by a PX-homology domain that 
bind PI3P, the lipid identity of the endosome and a C-terminus dimeric Bin/Amphiphysin/Rvs 
(BAR) domain which is thought to remodel lipids into the tubular extensions of the TEN. 
Mutations in this protein family results in loss of cellular homeostasis and can lead to a multitude 
of human diseases such as Alzheimer’s, Parkinson’s, cardiovascular disease and cancer.  
 
In yeast, 7 SNX-BARs have been discovered along with their conserved homologs in higher 
eukaryotes. Previous studies have shown these proteins possess membrane remodeling activity in 
vitro and coat endosome-derived transport carriers in vivo. However, a subfamily of these SNX-
BAR proteins known as the Snx4 Family (Snx4, Snx41, Snx42) are still uncharacterized. Using 
live cell fluorescent microscopy, we have found they are components of the endocytic recycling 
pathway and surprisingly autophagy. We hypothesize that the Snx4 family confers lipid 
specificity which allows them to contribute to alternative trafficking pathways. In our current 
studies we have cloned the Snx4 Family into Gateway expression vectors and have successfully 
identified optimal conditions to purify Snx4-42 and Snx4-41 heterodimers. We plan to use these 
recombinant proteins in later studies to perform in vitro liposome sedimentation and tubulation 
experiments to characterize their lipid specificity.   

 
 
 
 
 
 
 
 
 
 



 

CHARLOTTE RESEARCH SCHOLARS PROGRAM 
 

Impact of Grain Boundaries on the Thermal Conductivity of Hexagonal Boron Nitride 
 

Jonathan Blackstone, Alireza Tabarraei, and Xiaonan Wang 
  

Department of Civil and Environmental Engineering, University of North Carolina at Charlotte 
 
BACKGROUND: Boron Nitride (BN) is a high strength material that is chemically and 
physically stable at high temperatures. BN exists in several crystalline forms and has the same 
electron structure as a carbon lattice. When compared to graphene nanoribbons, BN exhibits 
similar theoretical thermal conductivity. Therefore, BN has potential uses in nanotechnology 
when considering nanoribbons of Hexagonal Boron Nitride (h-BN). In order to thoroughly study 
the thermal conductivity of BN, one should analyze how various grain boundaries affect h-BN. 
Grain boundaries are the interface between two crystalline structures. In addition, they represent 
two dimensional defects in a crystalline structure. In general, grain boundaries decrease the 
thermal conductivity of a material, due to the differing orientations and unit cell structures. 
Despite the fact that grain boundaries are very small, within a few nanometers, they represent a 
large volume of a nanocrystalline structure. Therefore, it is important to explore diverse grain 
boundary structures and the resulting effects on the mechanical properties of BN. 
 
METHODS: In order to visualize the grain boundaries, atomistic simulations were completed in 
MATLAB, LAMMPS (Large-scale Atomic/Molecular Massively Parallel Simulator), and VMD 
(Visual Molecular Dynamics). In general, MATLAB or LAMMPS were used to create multiple 
sheets of BN that were rotated at various misorientation angles and merged together to create 
grain boundaries. Finally, in LAMMPS, the total energy of the system was minimized. The 
energy is calculated and used to produce thermal conductivity results. 
 
RESULTS: Unfortunately, producing grain boundaries is complicated for h-BN due to its binary 
nature. However, five symmetric tilt grain boundary structures were successfully created through 
the use of five different misorientation angles. These results display the correct pentagon and 
heptagon pairs throughout the grain boundary. The pentagon and heptagon pairs are of particular 
interest when studying the thermal conductivity of grain boundaries. 
 
CONCLUSIONS: It is difficult to draw conclusions from the results since few correct grain 
boundaries were obtained. In addition, no calculations were completed for the thermal 
conductivity of the grain boundaries. However, there are a few noticeable differences in the 
orientation of the atoms. For example, some cases exhibit either homoelemental or 
heteroelemental bonding. An example of homoelemental bonding is when two Boron or 
Nitrogen atoms form a bond. This example is unfavorable since the energy between two identical 
atoms would likely be higher.  
 
 
 
 
 



 

CHARLOTTE RESEARCH SCHOLARS PROGRAM 
 

Synthesis of 1,3,5,7-tetrasilaadamantane 
 

Lauren Bou-Ghazale, Kaleab Worku, Jacqueline Sandoval, Taylor Ballard, and Thomas A. 
Schmedake 

 
Department of Chemistry, University of North Carolina at Charlotte 

 
Adamantane is a cage-like compound consisting of carbon atoms arranged in the same bonding 
pattern found in the diamond crystal lattice.  This very stable building block has been 
incorporated into a wide variety of molecular catalysts and also pharmaceutical compounds.  The 
silicon-incorporated cage-like analog, 1,3,5,7-tetrasilaadamantane, 5, should still possess the 
stability and functionality of adamantane.  However, the increased size and electron richness 
provided by the silicon could improve its catalytic and pharmaceutical properties.  To test this 
hypothesis, a five step synthesis of 5 has been explored following procedures from the 
literature1,2 and the first four steps have been optimized.  The products from each step were 
purified by distillation, filtration and/or evaporation.  GC/MS was used to characterize the 
products in each step as well as possible byproducts. The percent yield for each product was 
calculated to measure the effectiveness of each synthesis technique.  The final step in the 
procedure involves an acid-catalyzed rearrangement to convert 4 to the silaadamantane, 53. 
Efforts to optimize this step are underway.  Future work will focus on incorporating 5 into 
analogs of adamantane-containing molecular catalysts and pharmaceutical compounds and 
testing their effectiveness compared to the all carbon adamantane system. 

 
 
 
 

                                                      
1 Kriner, W. A. (1964) J. Org. Chem. 29, 1601–1606.  
2 Weisheim, E., Reuter, C. G., Heinrichs, P., Vishnevskiy, Y. V., Mix, A., Neumann, B., Stammler, H.-G., and Mitzel, N. W. (2015) Chem. Eur. 
J. 21, 12436–12448.  
3 Frye, C. L., Klosowski, J. M., and Weyenberg, D. R. (1970) J. Am. Chem. Soc 92, 6379–6380. 
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CHARLOTTE RESEARCH SCHOLARS PROGRAM 
 

Exploring the Growth and Patterning of Two-Dimensional Few-Layer Structures for High 
Efficiency Energy Applications 

 
Nathan Brady1, Jenny Gosney2, and Haitao Zhang1 

 
1Department of Mechanical Engineering and Engineering Science, University of North Carolina 

at Charlotte 
2Charlotte Country Day School 

 
Recent successes with graphene research in the early 2000s created an increased interest 
concerning two-dimensional few-layer (2DFL) structures of different materials. Compared to 
their bulk counterparts, the 2DFL structures have exceptional band structure properties as well as 
strong light absorption, large in-plane carrier mobility, and short carrier transport distance. These 
advantages make them excellent candidates in energy applications for high-efficiency solar 
energy harvesting, conversion, and storage. However, current methods of 2DFL structure 
synthesis struggle to create large-area, single-crystalline materials. This project employed 
electron-beam (e-beam) lithography technology to pattern magnetron sputtered, ultrathin films of 
molybdenum into different geometries. The patterned precursor films were then sulfurized using 
a chemical vapor deposition (CVD) system which converted the films into molybdenum 
disulfide. The geometry of the resulting ultrathin transition metal dichalcogenide (TMD) films 
was controlled by varying the shape, size, and thickness of the precursor films. Changes in 
optical contrast between the films and the substrates as well as thickness measurements with an 
atomic force microscope (AFM) confirmed the success of the metal sulfurization. Scanning 
electron microscope (SEM) images of the nanoscale patterns revealed the effects of geometric 
patterning of the metal films before and after sulfurization. Conditions to realize single-
crystalline 2DFL structures using patterned precursor layers were explored. It was discovered 
that the sulfurization and subsequent annealing significantly roughened the molybdenum 
disulfide thin films. Hillocks of 140 nm diameter and 10 nm height were consistently found with 
a density of approximately 12 /μm. Related literature associated the hillock formation with 
possible film delamination from the substrate based on transmission electron microscopy (TEM) 
analysis; however, more investigation is required. All film patterns successfully retained their 
geometry during the sulfurization process without any noticeable distortion. The crystallinity of 
the molybdenum disulfide films remains to be investigated. This project successfully explored a 
possible CVD approach to large-area, single-crystalline synthesis of 2DFL TMD structures using 
patterned metal thin films. The patterned thin films could provide preferred growth sites along 
their edges to initiate and guide the formation of 2DFL structures. Single-crystalline 2DFL 
structures could be realized by tailoring the geometry (e.g., shapes and sizes) of the precursor 
thin films. 
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The Value of Effective Legislating 
 

Andrew Brennan and Eric Heberlig 
 

Department of Political Science and Public Administration, University of North Carolina at 
Charlotte 

 
Literature tells us that the value of institutional positions within The House of Representatives 
has changed over time. Committee Chairs are losing legislative value while the party leaders 
have gained value over the past decade. Has our committee based system of cooperation with the 
goal of effectively legislating changed to a party based system where majority control matters 
more than effectively legislating? With the changing institutional value structure, political action 
committee donations should follow accordingly with where the power to legislate now lies. We 
show in this paper that political action committees have shifted their donations from effective 
legislators and the committee system to majority party members and leadership. Using FEC data, 
Volden and Wiseman's legislative effectiveness scores, and linear regression, we found that in 
2010 there was a shift from PACs prioritizing effective legislators to supporting the majority 
party members and leaders. This is evidence for a party dominated policy making system which 
puts majority control in front of creating effective policy. 
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Extending the Mechanical Understanding of Historic Wrought Iron Wire - Fatigue 
Behavior 

 
Blake Buchanan and Ronald Smelser 

 
Department of Mechanical Engineering and Engineering Sciences 

 
The design of the Wheeling Suspension Bridge has been of great interest to many over the years. 
Spanning the Ohio River, the bridge was initially constructed and suspended using bundles of 
wrought iron wire, a material containing inclusions and voids due to its processing. The practical 
utilization of wrought iron wire was ephemeral, beginning in the mid-nineteenth century, and 
lasting only around thirty years. Toward the end of this thirty years, steel overtook the market 
with the rise of the steel industry. Both drawn and rolled wire appear to be present in the original 
construction and were studied in previous research. Though it has undergone several restorations, 
some due to storms, the original wrought iron wire used to suspend the bridge is still available 
for experimentation and is the subject of the current research. This study examined the primary 
material used in the construction of the original Wheeling Suspension Bridge. 
 
Common mechanical properties of the wrought iron wire have been determined from earlier 
experiments. The fatigue behavior, however, remains to be determined. Experiments and 
procedures used to determine the fatigue strength of the wrought iron wire using the rotating 
bending method are outlined. Protocols developed and followed to determine the fatigue strength 
of this historic wrought iron wire are presented. The goal of this research is to form consistent 
and accurate curves plotting the number of cycles to failure undergone by the wire versus the 
load placed on the specimen. This is done through numerous iterations of fatigue testing in an 
effort to extrapolate the fatigue strength of the specimen. Upon completion of this research, the 
fatigue behavior of wrought iron wire will be better understood and the investigation of the 
mechanical properties of wrought iron wire will be complete. 
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Gamification to Engage and Motivate Students to Achieve Learning Goals 
 

Shannon Butler and Dewan Ahmed 
 

 Department of Computing and Informatics, University of North Carolina at Charlotte 
 
Despite rapid growth and the promise of a lucrative degree, the attrition rate for students 
studying Computer Science is high. Computer Science learning is a difficult, tedious process 
with a heavy workload which demands a lot from those studying it. Programs are not able to 
retain students who become frustrated in their inability to grasp concepts, both in understanding 
as well as in practicality. A student who loses motivation or interest in the field is more likely to 
find a new area of study, and this often happens within the first two years of their program. In 
order to keep students interested and motivated, difficult concepts need to be taught in new, more 
engaging and interactive ways that feel fun. Students are willing to take on hard, frustrating, and 
even time-consuming challenges within games for intangible rewards and feelings of 
accomplishment. Therefore, our goal is to gamify Computer Science learning in this same way to 
achieve an equal level of engagement and fulfillment. To do so, we have begun development of a 
game using the Unity3D game engine in the C# programming language that introduces CS 
concepts in a fun and interactive way. Each level will introduce a new basic concept and will 
build on knowledge learned in previous levels. First, a short lesson on the concept is given 
(either by text or voice), followed by an interactive activity that requires actual programming to 
perform in-game actions. Finally, a short quiz is given, not for a grade but to make the student 
reflect on what they have learned and judge their own progress. In the future, students will be 
able to level up, earn new skills and abilities, and customize their character. To measure the level 
of interest and engagement brought on by these games, we will let students in CS as well as in 
other majors play our prototype. After playing the games, each student will fill out a survey 
comparing their enjoyment in learning through games as opposed to traditional classroom 
learning. With this feedback we will be able to conclude that gamification is key in changing the 
learning experience for CS students and will help them achieve their learning goals. Changing 
the way it is taught as well as the image of Computer Science will not only increase retention but 
also attract new learners in the future.  
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Reduce Recidivism Using Human-Centered Design Methods 
  

Robert Campbell, Megan Hall, Giselle Hernandez, and Robyne Pomroy 
 

Department of Arts and Architecture, University of North Carolina at Charlotte 
   
The goal of this project will be to communicate the viewpoints of previously incarcerated 
citizens in order to foster empathy from the Charlotte community. Research and analysis of data 
provided by Re-Entry Partners of Mecklenburg (RPM), a coalition that seeks to develop an 
integrated response to the needs of those with criminal records, will drive the development of 
methods. Existing cases of design thinking in social acceptance campaigns provide further 
examples for the researchers to assess. The goal of these methods will be to communicate stories 
of those with previous convictions in order to provoke empathy with stakeholders. Outreach 
materials will be presented to community leaders and elected officials to gain support for RPM’s 
program, Jail to Justice. Design research will examine components that impact and influence 
social perceptions and exchanges between previously incarcerated Charlotteans and the 
community in which they live. In addition, researchers will assess the culture of the program, its 
participants, and the surrounding community. 
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Analyzing the presence of plasmids amongst various clinical and environmental isolates of 
the human and fish pathogen, Vibrio vulnificus 

 
Christopher Carpen, Tiffany C. Williams, and James D. Oliver 

 

Department of Biological Sciences, University of North Carolina at Charlotte 
 
Vibrio vulnificus, a gram negative halophile found in estuarine habitats, is known for its virulent 
capabilities in humans and marine aquaculture. The genetic and phenotypic diversity of this 
organism has led to its sub-categorization into different biotypes and genotypes. Briefly, this 
organism is divided into three biotypes, with biotype 1 being further classified into clinical (C) or 
environmental (E) genotypes. Biotypes 2 and 3 represent E genotypes that have been isolated 
from eels and tilapia farms, respectively. Although extensive research has been conducted on this 
organism, there are still many unanswered questions regarding its pathogenicity. For example, 
certain strains (primarily C-genotypes) are more often implicated in human disease. Previous 
studies have shown that plasmids (small pieces of extra-chromosomal DNA) can facilitate 
bacterial adaptations, such as antibiotic resistance and resisting host defenses. In regards to 
Vibrio vulnificus, only a few strains across all biotypes and genotypes have been shown to 
possess plasmids.1 Furthermore, these plasmids have been attributed to V. vulnificus’ 
pathogenicity in eel hosts.1 We have utilized a plasmid extraction kit to help us determine the 
presence of plasmids in a large collection of V. vulnificus isolates. After performing the 
extractions, samples were visualized via gel electrophoresis to confirm the presence/absence of 
plasmids and to estimate the size of each plasmid using a molecular weight marker. Our results 
revealed that the presence of plasmids was widely distributed amongst all biotypes and 
genotypes tested. Of the 88 strains tested for plasmids, only 25% showed evidence of plasmids. 
When broken down by biotype, 19% of biotype 1 isolates, 44% of biotype 2 isolates, and 33% of 
biotype 3 isolates showed evidence of plasmids. Within biotype 1, 25% of C genotypes and 
12.5% of E genotypes showed evidence of plasmids. Of the 19 strains in which plasmids were 
isolated, there were a total of 8 unique profiles. Interestingly, some strains with the same profile 
were isolated from the same environment, whereas other strains with the same profile were 
isolated from very different geographical sources. Future efforts will be directed towards 
enhancing our plasmid extraction methodology to ensure we are not missing plasmids in some 
isolates. Furthermore, we will continue to characterize the plasmids discovered thus far. Overall, 
our results suggest that the presence of plasmids does not correlate with virulence, however the 
presence of plasmids likely provides some advantage to the bacterium and therefore future 
studies investigating the role of plasmids on fitness in V. vulnificus are warranted.  
 
1Roig, F.J., and Amaro, C. (2009) Plasmid diversity in Vibrio vulnificus biotypes. Microbiology 
155: 489–497. 
 
 
 
 
 

 



 

BIOLOGY AND BIOTECHNOLOGY UNDERGRADUATE RESEARCH EXPERIENCE PROGRAM 
 

Comparative quantification of gene expression in the interaction between wild soybean 
(Glycine soja Sieb. & Zucc.) and soybean cyst nematode (Heterodera Glycine Ichinohe) 

 
Lars Chen1, Hengyou Zhang2, and Bao-Hua Song2 

 

1Department of Biomedical Engineering, University of North Carolina at Chapel Hill 
2Department of Biological Sciences, University of North Carolina at Charlotte 

The soybean cyst nematode (SCN), Heterodera glycines Ichinohe, is the most  devastating pest 
of soybean (Glycine max) and causes nearly $1 billion in yield losses in U.S. soybean 
production. Soybean is an important crop for its versatility as protein source for human and 
animals and as the feedstock for industrial products and biofuels. The knowledge of the genetic 
interplay between SCN and cultivated soybean has been increasing by microarray-based 
transcriptome profiling studies and identification of two major SCN-resistant loci rhg1 and 
Rhg4. Despite the remarkable progress, the molecular mechanisms for SCN resistance in 
soybean still largely remain unknown. In this study, we utilized RNA-sequencing to quantify the 
differential responses to SCN (HG type 2.5.7) infection in a resistant (S54) and a susceptible 
(S67) wild soybean (Glycine soja Sieb. & Zucc.), the closest wild relative of soybean. The 
number of differentially expressed genes (DEGs) identified in the S54 (2290 DEGs) was much 
larger than that in S67 (555 DEGs). The results indicated that a number of defense-associated 
genes or pathways were significantly induced in S54, while the photosynthesis and several 
metabolic pathways were affected in both infected S54 and S67. The significant association 
between RNA-Seq and quantitative real-time PCR for 21 randomly selected genes confirmed the 
accuracy and robustness of RNA-Seq results (R2 =0.93; q<0.001). A time-course (0, 3, 5, and 8 
day post inoculation) comparative analysis of a Heat shock protein (HSP) and a Nucleotide-
binding site leucine-rich repeat (NBS-LRR) indicated that both genes were significantly up-
regulated in infected S54 roots with the magnitude of expression changes compared with the 
downregulated or insensitive expressions in control roots. In contrast, both genes showed similar 
gene expression patterns in S67 roots (infected vs. control). Our results suggest that genes HSP 
and NBS-LRR might play important roles in SCN resistance, and provide insights into the 
complex molecular mechanisms of defense response of wild soybean to SCN. The findings in 
this study will significantly facilitate developing SCN resistant soybean cultivars in the near 
future.  
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Fitspo Beyond the Scale?: A Comparative Content Analysis of #curvyfit versus #curvyyoga 
Instagram Images 

 
Victoria N. Clark1, Jennifer B. Webb1, Elizabeth N. Burris2, Davina Y. Putz1, and 

 Erin R. Vinoski3 
 

1 Department of Psychology, University of North Carolina at Charlotte 
2 Department of Psychology, North Carolina State University 

3 Department of Public Health Sciences, University of North Carolina at Charlotte 
 
BACKGROUND: One trend that is gaining momentum within popular Internet outlets is the 
proliferation of “fitspiration” or “fitspo” content, which is intended to promote aspects of a 
healthy lifestyle. Nevertheless, recent investigations of this material suggest that notions of 
“health” and “fitness” are often conflated with a thin and toned athletic appearance ideal, weight 
loss, body objectification, and aspects of disordered eating. To both complement and extend this 
emerging line of research, the present study examined how aspects of fitness were represented in 
more size-inclusive hashtag contexts. Thus, the current analysis compared relevant themes 
depicted in images posted to #curvyfit versus #curvyyoga on Instagram. 
 
METHODS: One hundred images (i.e., 50 per hashtag) were systematically coded for type (i.e., 
visual, text, visual + text) and for the following key thematic content domains: 1) image 
attributes (e.g., gender, race/ethnicity, body size, and body shape), 2) health-exercise focus (e.g., 
health or fitness at any size, functional body pride, problematic relationship with exercise, etc.), 
and 3) weight-appearance focus (e.g., weight loss, body skin exposure, objectifying attire, etc.). 
Categorical tests of association and ANOVA models were computed to address the primary 
study aims. 
 
RESULTS: No significant associations between hashtag and either gender or race/ethnicity of 
the person featured in the image were detected. Individuals of larger body size and a 
fuller/rounder body shape tended to more frequently appear in #curvyyoga postings. Themes 
reflecting endorsements of health and fitness at any size, functional body pride, and performing 
an action were also more frequently featured among #curvyyoga images. Images tagged with 
#curvyfit more often referred to weight loss and contained women with their midriff exposed and 
cleavage visible. 
 
CONCLUSIONS: Overall, the findings suggest that #curvyyoga posts exhibit more inclusion of 
individuals reflecting higher body weights and rounder body shapes and tend to represent health 
and fitness in terms of body competence. Conversely, like more traditional “fitspo” content, 
#curvyfit images often convey more appearance-focused attributes of “fitness”. These 
preliminary results have implications for clarifying the ways in which the Health at Every Size® 
health promotion paradigm is disseminated and differentially actualized among peers in social 
media contexts who identify as “curvy”. This research may also contribute to illuminating how 
social media content could help transform current stereotypes regarding the embodiment of 
“fitness” along with who can and does practice yoga. 
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REACH Farmers’ Market Evaluation 
 

Erica Cline, Emily Emery, Sally Bullock, and Elizabeth Racine 
 

Department of Public Health Sciences, University of North Carolina at Charlotte 
 
BACKGROUND: Regular consumption of a variety of fresh fruits and vegetables can reduce the 
risks of obesity, heart disease, cancer, and diabetes. Rates of chronic disease are considerably 
higher among minority populations, contributing to disparities in health outcomes and life 
expectancy. The Racial and Ethnic Approaches to Community Health (REACH) project is 
focused on reducing health disparities among African American and Hispanic community 
members of Cabarrus County. According to the 2012 Cabarrus County Community Needs 
Assessment, 40% of respondents reported diabetes within their household and 37% reported 
obesity. Consuming healthy foods and beverages is an important preventative action, yet only 
16% of Cabarrus County residents reported eating the recommended 5 servings of fruits and 
vegetables per day. The REACH project aims to increase environments with healthy food and 
beverages by increasing the number of farmers’ markets that accept SNAP/EBT. The purposes of 
this project are (a) to conduct a cross-sectional analysis of farmers’ markets in Cabarrus County 
to estimate the percentage of African American and Hispanic shoppers using the markets, (b) to 
estimate the percentage of SNAP/EBT recipients, and (c) to identify trends in shopping and food 
consumption among market shoppers. 
 
METHODS: Five markets in Cabarrus County were observed weekly between May and August 
of 2016. To determine the racial/ethnic distribution of customers who visit the markets, we took 
bihourly observation counts over the course of open market hours. Market shoppers were 
recruited on a volunteer basis to complete a 21-question intercept survey in exchange for a small 
incentive (e.g. tote bag or water bottle). The survey included questions to identify shopping 
trends and eating habits, as well as to estimate the percentage of SNAP/EBT recipients. 
 
RESULTS: The observational counts currently collected suggest that 8% of market shoppers are 
African American and 3% are Hispanic. Out of the 273 surveys collected, 24 participants (9%) 
reported receiving either SNAP or WIC benefits. Across all five markets, 64% of survey 
participants reported eating between 2 and 3 servings of fruits and vegetables a day. According 
to the survey responses, the most common reasons people shop at farmers’ markets are (1) to 
support local farmers, (2) the produce tastes better, and (3) the quality of the products. The most 
common reported barrier to shopping at farmers’ markets was “market days and hours aren’t 
convenient.” 
 
CONCLUSIONS: The next step will be to disseminate the findings through fact sheets, 
conference abstracts and presentations, community presentations, and local media. A peer-
reviewed manuscript is also in development. The current study will provide better understanding 
of the factors that influence food purchasing and consumption. This information will help guide 
health professionals as they develop ways to better serve the needs of African American and 
Hispanic populations and reduce health disparities among minority populations 
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Land Attack Cruise Missiles and Anti-Ship Missiles 
 

Gabrielle Clunie and James Walsh 
 

Department of Philosophy, University of North Carolina Charlotte 
 
BACKGROUND: After the USSR achieved its first atomic weaponry in 1949, the United States 
and Soviet Union engaged in a nuclear arms race during the Cold War era.  The mid-1980’s saw 
the reduction of the friction held by these two superpowers when President Ronald Reagan and 
Soviet President Mikhail Gorbachev signed the Intermediate-Range Nuclear Forces, which 
called for the elimination of intermediate-range missiles.  The Strategic Arms Reduction Act was 
signed between both the United States and Russia in 1991.  Presently, the proliferation of cruise 
missiles, low-flying missiles that are guided to its target by an onboard computer, continue to 
threaten global security and exploit international instability.  Cruise missiles are capable of 
delivering highly accurate payloads or other weapons of mass destruction. 
 
METHODS: Our researches examines military stockpiles in the Latin America and Caribbean 
region for land attack cruise missiles (LACMs) as well as anti-ship missiles (AShMs), and code 
the weapon’s system capabilities into a database. In order to find this information, we began by 
utilizing the International Institute for Strategic Studies Military Balance journal and SIPRI 
Arms Transfer Database to investigate whether or not the country had any LACMs or AShMs in 
their stockpiles.  Once finding the weapon, we used websites such as military-threat, military 
edge, and the manufacturer website to assess the weapon’s capability such as payload, speed, and 
guidance system. 
 
RESULTS: Our results found that the Brazil was the only country in the entire Latin America 
and Caribbean region to be in the process of developing a land attack cruise missile.  Anti-ship 
missiles were more commonly found, but in the Latin America region with Cuba being the only 
Caribbean country to possess anti-ship missiles.  The most common anti-ship missiles were the 
Exocet missile family, RGM-84 Harpoon, and Gabriel missile family.  France, the United States, 
and Israel were the primary countries to sell weapons to the Latin American region. 
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A Low Cost Method of Conducting Force Measurements of a Tire Subjected to Rolling 
Road Conditions in a Small Eiffel Wind Tunnel 

 
Benjamin J. Cobb and Peter T. Tkacik 

 
Department of Mechanical Engineering and Engineering Science, University of North Carolina 

at Charlotte 
 
Wind tunnel aerodynamic testing involving rolling road tire conditions can be expensive and 
complex to set up. Low cost rolling road testing can be implemented in a 0.3m2 Eiffel wind 
tunnel by modifying a horizontal belt sander to function as a moving road. This sander is 
equipped with steel supports to hold a steel plate against the bottom of the wind tunnel to 
stabilize the entire test section. These supports are bolted directly into the cast iron sander frame 
to ensure minimal vibrational losses or errors during testing. 
 
The wind tunnel design at the beginning of the project was encased in a wooden box which was 
removed to allow easier access to the test section for installation of the rolling road assembly. 
The tunnel was also modified to allow observers to view the testing process from various angles. 
These wind tunnel modifications include replacing the wooden panels with clear Lexan plastic 
sheets, adding dampening material into the test section connections, and making an easily 
interchangeable test piece in the side of the tunnel for quick experimental changes.  
 
The tire axle assembly, designed to hold the tire as it freely rotates on the sander belt, records the 
various forces acting on the wheel. This assembly uses an airfoil section on a ball joint pivot to 
transfer the moments to load cells aligned with the desired force directions. The load cells are 
calibrated before testing with various known weights outputting a voltage value to establish a 
weight to strain ratio. The testing forces are then processed in Labview and compared to forces 
on a static tire under the same wind conditions. This comparison displays the experimental 
differences in accuracy between static tire testing and dynamic tire testing. 
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Oxide Nanostructures Based Nonmetal Plasmonic Materials 
 

James H. Commodore, Soheil Razmyar, and Haitao Zhang 
 

Department of Mechanical Engineering and Engineering Science, UNC Charlotte 
 
Noble metals, such as gold and silver, have been commonly used as plasmonic nanoparticles. 
Attached to semiconductor nanostructures, the plasmonic nanoparticles can employ plasmon 
resonances in photocatalysis to enhance the photocatalytic efficiency. This study focused on 
nonmetal plasmonic materials, such as one-dimensional (1D) metal oxide (e.g., MoO3) 
nanostructures. With their tunable carrier density by adjusting the doping or stoichiometry, the 
resulting resonance absorption of the metal oxide nanostructures can be expanded to cover 
visible, near-infrared, and mid-infrared regions. This advantage opens up new opportunities for 
the plasmonic enhancement in solar energy utilization. To create these oxide nanostructures, 
low-pressure chemical vapor deposition (CVD) of quasi-1D MoO3 nanoplates or nanobelts was 
employed. Using the CVD method, forked and rectangular MoO3 nanobelts were successfully 
synthesized on glass substrates. Growth conditions were explored to finely control the 
geometries of the MoO3 nanobelts. The formation of above MoO3 nanostructure will help further 
investigation of their plasmonic properties and applications in enhanced photocatalysis.         
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High-Speed Imaging Setup for Orthogonal Turning 
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BACKGROUND: The purpose of this study is to use high-speed video to study chip formation 
in orthogonal cutting, where the cutting forces act in a plane with no appreciable out-of-place 
components. The primary forces are in the feed and cutting directions. One of the project 
objectives was to investigate the effectiveness of different tool geometries on chip breaking (i.e., 
producing discontinuous, rather than continuous, chips). A second objective was to investigate 
the effects of modulated tool path (MTP) strategies, where the tool oscillates in the feed 
direction, on chip formation and breaking.  
 
METHODS: To record all of the necessary data, several different instruments were used. To 
image chip formation and segmentation, a Fastec IL-3 high-speed camera was used to capture 
the high-speed video at 1250 frames per second. The tool was rigidly mounted to a Kistler Type 
9257B 3-axis dynamometer to measure the dynamic forces resulting from the orthogonal cutting 
operation. The dynamometer was rigidly mounted to the Haas TL-1 computer numerically 
controlled (CNC) lathe cross slide and aligned with the machine’s axes. To measure the 
temperature of the insert, a FLIR E40 thermal camera was used. The MTP program was created 
using the commercial software Matlab. To study the effects of different chip breaking 
geometries, standard C style inserts (80o parallelogram) with varying relief and rake angles were 
tested. Each cutting operation was performed twice to ensure a reliable data set. All experiments 
were performed on both 1026 steel and 6061-T6 aluminum tubing with a cutting speed of 75 
m/min. 
 
RESULTS: From the recorded data, the chip breaker geometries were largely ineffective in 
producing discontinuous chips. However, the MTP approach successfully produced segmented 
chips. Relative to the standard tool path, the cutting temperature was lower for the steel trials 
using MTP. The difference in cutting temperature between the standard tool path and MTP was 
negligible for the aluminum trials.  
 
CONCLUSIONS: MTP demonstrated successful chip breaking. Follow-on tests can be 
completed using other material systems to validate the same performance. 
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The Growth of Black Freethought from the Era of Slavery to the Civil Rights Movement 
 

Arriana K. Covington and Christopher Cameron 
 

Department of History, University of North Carolina at Charlotte 
 
This research examines the history of black freethought while also evaluating religion, 
Christianity, humanism, atheism and womanism. The focus begins in the era of slavery and then 
transitions to the Harlem Renaissance with both focusing on historical African American figures 
that showed skepticism to “White Christianity”.  Newspaper articles in both the Frederick 
Douglass’s Paper and The Pittsburgh Courier were essential to spreading the ideas of black 
freethought. The Civil Rights Movement was evaluated with a focus on the lives of Lorraine 
Hansberry, Angela Davis, Assata Shakur and Alice Walker. Each of these women’s lives 
intertwined because of their criticisms of religion and politics as well as their dedication of 
empowering women that leads to the development of feminism.  The slavery era through the 
Civil Rights Movements were essential to using black free thought as a stepping stone to African 
Americans fighting for their rights, appreciating their culture and breaking away from “White 
Christianity”. 
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 Using Media Literacy Training to Promote Violence Free Dating Among African 
American Youth 

 
Mariah Cowell and Christina Petzke 

 
School of Social Work, University of North Carolina at Charlotte 

 
BACKGROUND: Media literacy has been identified as a protective factor on issues of 
interpersonal violence, body image and stereotypes and social media safety. However, There is a 
lack of information on the effectiveness of media literacy training. Further, the intersection of 
race and media literacy is not represented in the current body of knowledge. Media literacy 
allows individuals to analyze the media content they are consuming, both consciously and 
subconsciously. “Shaping the Message” and I AM not the MEdia are conducting a teen media 
literacy conference to educate participants on how to be conscious of their media consumption 
and gain agency within the media. We will examine if media literacy knowledge and skill can be 
increased over time through the activities at the media literacy conference.  
 
METHODS: We will be utilizing quantitative and qualitative measures to collect primary data. 
Pre/posttest surveys will explore levels of participant’s knowledge of the media’s impact on 
production, bias, perspective, audience and dramatization. We will ask the participants to 
demonstrate their understanding of content production and how advertising can shape their 
beliefs through qualitative questions. Participants will be asked to examine how the media can be 
used as a tool to create their own content. The participants will also complete journal entries and 
participate in focus groups to apply their gained knowledge to areas of interest on either body 
image and stereotypes, healthy relationships and social media safety.  
 
RESULTS: The intervention will lead to increased knowledge about media literacy and media 
evaluation skills demonstrated in the post-survey. The conference will allow the participants to 
display their gained knowledge and their ability to critically interpret media messages. The 
participants will demonstrate their gained skills further through the production of an original 
photo campaign at the end of the event.  We hope to see participants create media literacy pilot 
clubs to apply their newly gained skills and perspectives and share them with their peers.  
 
CONCLUSIONS: This study begins to evaluate the effectiveness of a media literacy intervention 
as a protective factor for areas of body image, interpersonal relationships, and social media 
safety.  The data collected (pre and post surveys) and training (media literacy workshops) 
throughout the conference will increase knowledge about media influence and encourage 
participants to critically assess media images. Additionally, we hope that participants will utilize 
the newly gained skills and knowledge and apply it to their community and peers. 
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Examination of the Involuntary Commitment Population in Mecklenburg County 

M. Keenan Crocker, Jaime Lee Mihalski, James R. Cook, and Ryan P. Kilmer 

Department of Psychology, University of North Carolina at Charlotte 

 

BACKGROUND: The involuntary commitment (IVC) process allows the state to require that 
people with mental disorders undergo psychiatric treatments, including medications and inpatient 
or outpatient services, when they are judged unable to control their own actions and at risk of 
harming themselves and/or others. The IVC process is most often initiated by medical personnel 
and families but can also involve law enforcement, social workers, mobile crisis or neighbors, 
and legal representation is provided during the process. The Public Defender’s office in 
Mecklenburg County has raised concerns that patients who are committed receive inadequate 
services to meet their needs increasing the likelihood of subsequent IVC processes. Also, limited 
background information about these patients is available to public defenders and judges to enable 
effective decisions. Evolving out of a larger project to address these concerns, this project 
examines data of patients who have been through the IVC process in Mecklenburg County. The 
goal of this study is to describe the population of clients in IVC proceedings, including an 
examination of the relation of gender and race and the origin of the IVC petition on outcomes in 
treatment court.  

METHODS: This study was conducted using data collected through interviews with 357 of the 
approximate 2200 annual cases conducted by the one public defender who represents all indigent 
IVC cases in the county. Medical records and public criminal records were examined in 35 cases. 
Descriptive analyses of the relationships among demographics (e.g. gender and race), the origin 
of the IVC petition, court dispositions and treatment plans were made to describe the population 
and factors potentially related to client outcomes.   

RESULTS: Frequency distribution analysis show 80% of cases were dismissed, 14% contested 
the petition but submitted to treatment 80% of the time, and 5.5% consented to the IVC petition 
and entered treatment. Race and gender are proportionate to county demographics suggesting no 
specific biases in the disposition of IVC petitions. Females voluntarily agreed to treatment more 
often than males, who were more likely to have their cases discharged. Examination of the 
source of IVC petition revealed that medical facilities (80%) and family members (13%) were 
the primary sources of petitions. When medical facilities initiated the petition, clients are more 
likely to voluntarily consent to treatment compared to when family members initiate the petition. 

CONCLUSION: A majority of IVC cases go unresolved, leading to questions regarding the 
effectiveness of the process in helping clients improve their lives. Additionally, data might help 
judges gain a more complete understanding of clients’ needs and outcomes, and ways the IVC 
process can better serve this population. 
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Identifying novel regulators of the Hsp70 molecular chaperone 
 

Monserrat Cuevas1, Robert Screaton2 and Andrew W. Truman1 

 
1Department of Biological Sciences, University of North Carolina at Charlotte 

2Sunnybrook Research Institute, University of Toronto 
 
Hsp70 is a universally conserved molecular chaperone that performs a variety of functions in the 
cell including protein folding of both newly synthesized and denatured proteins, protein transport 
across membranes and disaggregation of oligomerized proteins. Research has primarily focused 
on how Hsp70 function specificity arises through regulation of a) expression of Hsp70, b) 
isoform differences in the Hsp70 protein family and c) the variety of co-chaperone proteins that 
bind to the Hsp70 molecule. 
 
Despite the use of powerful technologies such as affinity purification of proteins coupled with 
tandem mass spectrometry (AP-MS/MS) that have uncovered a number of Hsp70 
phosphorylation sites, the biological function of these remains unclear. The large number of 
detected phosphorylations (and indeed other kinds of modifications such as ubiquitination, 
SUMOylation and acetylation) suggest a “chaperone code” similar in nature to the combinatory 
PTM code that exists on histones. 
 
We screened 420 kinases for their ability to phosphorylate Hsp70 in vitro, using recombinant 
purified Hsp70 as a substrate. We identified ULK1, Aurora A kinase, BTK and Calmodulin 
kinase as four candidates.  Previous studies have connected Hsp70, autophagy and cell cycle 
progression and as such we decided to characterize the relationship between Hsp70, ULK1 and 
Aurora kinase. Using Immobilized Metal Affinity Chromatography (IMAC), we confirmed in 
vivo interaction between Hsp70 and both ULK1 and Aurora A Kinase. These interactions were 
stress-induced, increasing upon cellular treatment with Rapamycin and Nocodazole respectively. 
 
In an effort to identify potential phosphorylation sites on Hsp70 by ULK1 and Aurora A kinase, 
we employed the use of in silico strategies (such as kinase motif analysis) and in vivo techniques 
such as PhosTag gel systems.  Having identified several putative ULK1 and Aurora A kinase 
phosphorylation sites on Hsp70, we intend to investigate these sites at a later date through site-
directed mutagenesis and mass spectrometry. 
 
 

 

 

 

 



 

CHARLOTTE RESEARCH SCHOLARS PROGRAM 

Reversible Dopamine Detection with Aptasensor and Plasmonics for Parkinson’s Disease  

Eric Cutler and Hansang Cho 

 

Department of Mechanical Engineering, University of North Carolina at Charlotte 
 

Today’s research, while quite advance, is still limited pertaining to fully understanding brain 
functionality which restrains the capability of fighting neurological diseases such as Parkinson’s 
disease (PD). Parkinson’s disease itself develops in patients when a depletion of the 
neurotransmitter dopamine occurs along neuron pathways. A probe that can properly determine 
concentration changes can warn of the beginning stages for Parkinson’s disease. However, there 
exist a limitation from in vitro brain tissue neurotransmitter probes that lack the capability to 
emit a strong enough signal that can penetrate through the deep biological barriers of the brain, 
without causing any toxicity to its biological sample environment or emitting a false positive 
signal brought on by confusion from similar molecules. 
 
Here, we propose a novel and reversible dopamine detection probe utilizing the biological 
recognition by two aptamer stem loops that will recognize only specific regions of dopamine. 
The Individual stem loops are separately conjugated with a fluorescent probe and a gold 
nanoparticle (GNP) plasmonic enhancer. In abundance of dopamine molecules, both aptamers 
remain bound to dopamine at high probability, thus forming a small proximity of the fluorophore 
and GNP to permit surface enhanced fluorescence (SEF). When the dopamine level reduces like 
in a PD model, either of aptamer stem loops become reversibly dissociated and consequently 
loses the chance of SEF effect. Nonspecifically bound aptamers without dopamine are denatured 
by photothermal effect with GNP and false positive signals is prevented.  
 
The assessment is composed of three verification tests: the effective binding strength of the stem 
loops to the dopamine, the appropriate nucleotide middle section length of the probe’s to 
stabilize both stem loops within proximity to each other, and the relevant laser power to induce 
photothermal effect while not preserving target binding. The performance of each test will be 
measured with either fluorescent or Raman spectroscopy. Following the verification, the probe 
will be tested for its reversibility, specificity, affinity, and sensitivity against similar molecules 
tyrosine and norepinephrine through fluorescence imagining in an in vitro model. 
 
The probe is expected to differentiate dopamine from the other molecules to prevent any false 
positive signaling while demonstrating a strong sensitivity by emitting a signal from low 
concentrations of dopamine. This development can potentially help detect Parkinson’s disease at 
early stages, and help initiate treatment at higher efficiencies.  
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Accountability in North Carolina schools impacting principals hiring decisions 
 

Christopher Dong and Jason Giersch 
 

Department of Political Science and Public Administration, University of North Carolina at 
Charlotte 

 
In North Carolina, the Department of Public Instruction uses End-of-Course and End-of-Grade 
standardized tests to track children’s academic progress. Test results are also used to report each 
school’s overall growth status, a measurement intended to reflect the “value added” to the child’s 
education by the school each year. The schools are awarded one of three designations: did not 
meet growth, met growth, or exceeded growth. These scores hold principals and teachers 
responsible for their students’ educational achievement. The underlying theory supporting such 
accountability policies is that schools not meeting growth will seek ways to improve their 
performance.  
 
As research has shown that teacher quality is one of the most important factors in students’ 
academic achievement, staffing is likely to be one way that schools try to improve. This study 
examines the relationship between schools’ growth status and principals’ preferences in hiring 
teachers. We sent out surveys to all principals in North Carolina to ask what characteristics they 
look for in a potential hire by using a conjoint analysis questionnaire. The list of principals was 
obtained from the North Carolina Public Schools Database. Our analysis compares the hiring 
preferences of principals at schools not meeting growth to those that met or exceeded growth.  
 
Our results indicate that principals in schools that did not meet growth are more likely to prefer 
hiring (1) teachers who adhere to performance benchmarks in their student assessments, (2) 
teachers with superior educational backgrounds and more experience, and (3) teachers who place 
less emphasis on parent preferences and school mission. We interpret these results to mean that 
accountability policies alter school hiring practices depending on the performance recognition 
received by the school. The research has implications for teacher candidates and teacher 
education programs as well as policy makers concerned with teacher quality and its distribution 
across schools.  
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Religion and Generosity in Slavic Immigrant Churches 
 

Nadezhda Draga and Scott Fitzgerald 
 

Department of Sociology, University of North Carolina at Charlotte  
 

Recent scholarship has explored how religious beliefs shape an individual's identity and 
generous behaviors. This study aims to explore further the links between religious identity and 
generosity by examining how people understand the relationship between religion and identity 
within the context of an immigrant congregation.  Specifically, interview and focus group data 
were collected at an urban Slavic immigrant church, located in the Southeastern U.S.  The audio 
recordings were transcribed and are in the process of being content coded.  Preliminary findings 
show that Slavic immigrants distinguish between their congregations and American 
congregations, by thinking about themselves as more collectivistic vs individualistic, which in 
turn shapes their understanding of generosity. This study is part of a larger ongoing project and 
hopes to contribute to a growing conversation about religion, generosity and community 
engagement.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

CHARLOTTE RESEARCH SCHOLARS PROGRAM 
 

Analysis of a Super Critical CO2 Hybrid Brayton Cycle 
 

Samuel Dunbar and Nenad Sarunac 

 
Department of Mechanical Engineering and Engineering Science, University of North 

Carolina at Charlotte 
 
BACKGROUND: Power generation has predominantly relied on non-renewable energy sources 
for heat input to the power cycle. However, due to the increasing amount of greenhouse gasses 
present in the atmosphere, there has been a large push recently towards utilizing 
alternative/renewable energy sources and more efficient thermodynamic cycles. The Solar Tower 
Power is a form of the Concentrated Solar Power (CSP), which provides a reliable source of 
renewable energy and consists of a field of reflective mirrors (heliostats) that concentrate sun 
rays onto a receiver which heats the working fluid. 
 
This project investigated the technical feasibility of combining thermal energy produced by a 
renewable energy source (solar tower power) with a non-renewable source of energy (natural 
gas), to provide heat input to a combined cycle comprising fossil fuel-fired Brayton cycle and a 
closed solar-assisted (hybrid) supercritical carbon dioxide (sCO2) Brayton cycle for high 
efficiency base-load power generation. 
 
METHODS: The solar tower receiver, heliostat field, open Brayton cycle, and closed sCO2 
hybrid Brayton cycle were modeled using EBSILON® Professional, a thermodynamic modeling 
software developed by the German company STEAG. This software was used to determine the 
net efficiency of the cycle, the size of the heliostat field, the flow rate of the fuel (natural gas), 
and the flow rate of the working fluid (sCO2) based on the net cycle power output of 150 MW. In 
order to determine the cycle behavior under different operating conditions, modeling was 
performed with various operating conditions over a range of operating parameters. The primary 
operating parameters that were varied included the maximum operating pressures (compression 
ratios) of the closed sCO2 and open Brayton cycles, the mass flow split ratio to the high-
temperature recuperator in the sCO2 cycle, and the size of the heat exchangers in both cycles. 
The performance of the combined cycle was also modeled at specific times of the day assuming 
a constant size of the heliostat field, to determine cycle performance with reduced solar heat 
input. 
 
RESULTS: The model results show that the analyzed power cycle would be able to generate 150 
MW, while still meeting the CO2 emissions requirements set by the U.S. Environmental 
Protection Agency (EPA), without the use of Carbon Capture and Storage (CCS). The net cycle 
efficiency exceeded 47%, while the net efficiency, not accounting for the solar energy input, 
exceeded 54%, while operating under the most ideal conditions. Even when the cycle was 
operating without any solar energy heat input, it was still able to meet the EPA’s CO2 emissions 
requirements. 
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Product Evaluation of Charlotte Teachers Institute:  
Exploring Empowerment, Usefulness and Retention 

 
Anthony Ellis and Scott Gartlan 

 
Charlotte Teachers Institute, Executive Director 

 
Product evaluation, as defined by Stufflebeam’s CIPP model (2004), provides organizations with 
a decision-making framework to inform judgements about the value of the program. The purpose 
of this product evaluation was to analyze key program goals and intended outcomes of the 
Charlotte Teachers Institute’s (CTI) seminar program, a professional development model for 
PreK-12 classroom teachers.  503 responses from CTI Fellows from 2009-2013, and 2015 were 
collected using a 65-item, post-seminar questionnaire.  Items related to Teacher Empowerment, 
Program Usefulness and Teacher Retention were used to operationalize program outcomes.  A 
multiple regression analysis found statistically significant evidence of a dosage effect on teacher 
retention.  That is, for each additional year of participation in the program Fellows are predicted 
to teach .715 more years in the school district, while controlling for their overall years of 
teaching experience.  Additionally, Fellows’ expectations of their students predicted greater 
knowledge gain and Fellows who were initially attracted to increase subject mastery were found 
to perceive the program as useful.  Dosage effect – the number of years in the program and the 
number of seminars attended in a given year – seems to influence key program outcomes.  Going 
forward, a strong emphasis on full engagement in the program, before and during the 
professional development seminars, is recommended to maximize the potential for achieving 
program outcomes. 
 
 
Program Outcomes Evaluation Questions Questionnaire Outcome Items 
Teacher Empowerment What factors influenced Fellows’ 

perception of knowledge gain and 
teaching confidence? 
 

B10: By participating in this 
seminar I gained knowledge of 
my subject and confidence in 
my ability to teach it?  

Teacher Retention What factors influenced Fellows’ 
plans to continue teaching in the 
school district? 

E3: How many years do you 
plan to be a teacher in CMS?  
 

Program Usefulness What factors influenced Fellows’ 
perception the program’s overall 
usefulness? 
 

B14: Indicate the extent that 
which of the following were 
useful you? 

− The Program overall  
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Legacies of Freedom: The Politics of Black Girlhood in the Works of Nineteenth Century 
African American Women’s Writers 

 
Sara Eudy and Janaka Lewis 

 
Department of English, University of North Carolina at Charlotte 

 
During the 1800s, abolitionist literature hit a wave in popularity as the anti-slavery movement 
gained momentum. While the act of writing during this period was incredibly radical for black 
individuals, they contributed heavily to the movement, and their literature created the earliest 
canonical works in the African American literary tradition. Early African American women’s 
writers placed special attention on issues such as motherhood, family life, and sexual abuse, for 
to be a black woman during this period was to be placed at an intersection of peril, belonging to 
the “subordinate” sex of the “inferior” race, as such their literature was largely erased by the 
dominant culture, a trend that continues into the contemporary period. Though the majority of 
these works focus heavily on womanhood and motherhood, some writers pay particular attention 
to the formative years between youth and adulthood. Authors like Lucy Delaney, Harriet Jacobs, 
Octavia Rogers, Elizabeth Keckley and Harriet Wilson use their writing to share their 
experiences, and by doing so each of these women radically testify their truth in literary form 
and thus create space for women in the African American literary canon. While some of the 
authors utilize the narrative form, Rogers practices a form of journalism, whereas Jacobs and 
Wilson fictionalize their stories with alternate personas. These authors focus on issues of 
negotiating place, respectability politics, parentage, and intimate abuse, and through this they 
practice self-definition and exercise profound agency, assisting in liberating black women from 
political and social marginalization. 
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Characterization of Lysozyme-Stabilized Gold Nanoclusters    
 

Thomas A. Fink and Irina V. Nesmelova  
 

Department of Physics and Optical Science, University of North Carolina at Charlotte 
 
Gold nanoclusters and nanostructures are of high interest due to their small size, flexibility as 
catalysts, high fluorescence, and non-toxicity. Typical gold nanocluster production methods 
involve a complex reaction with a reducing phase and a stabilization phase. More recently 
studies involving various proteins (Lysozyme, BSA, Pepsin) combined with chloroauric acid 
solution have been shown to produce gold nanoclusters of different sizes in a simple reaction at 
pH 3 and pH 12. While many studies report consistent quantum yields under similar specific 
reaction conditions, there are several parameters to these reactions that can be explored, such as 
the lysozyme to gold molar ratio, pH level, and reaction temperature.  Therefore, we proposed a 
series of experiments that examine the formation of Lysozyme-encapsulated gold nanoclusters 
with the objective of optimizing the quantum yield and stability of each cluster size produced. 
The first experiment set has indicated that a specific Lys to Au molar ratio between 1:5 and 1:6 
allows for largest formation of gold nanoclusters at pH 12 and temperature 37 °C, which 
validates the ratio of 5.7 suggested in relevant literature. Completing these experiments would 
generate a characterization of easily manufactured gold nanoclusters. Furthermore, this 
characterization also provides a starting point for examining the structural changes that occur to 
lysozyme during these nanoclusters producing reactions.    
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The Role of Pol Eta in DNA Damage Response to Oxidative Stress 
 

Victoria Fitts, Melissa McLeod, and Shan Yan 
 

Department of Biological Sciences, University of North Carolina at Charlotte 
Perry Center for Emerging Technologies, Santa Fe College 

 
BACKGROUND: Replicative DNA polymerases work quickly with high fidelity to transcribe 
DNA; however, when these replicative polymerases encounter damaged DNA, they are unable to 
continue replication. To avoid cell death, translesion synthesis (TLS) polymerases allow the 
replicative machinery to bypass the damage by inserting nucleotides over the damaged template. 
Although often mutagenic, lesion bypass can help maintain genomic stability during 
transcription and prevent replicationfork collapse. One of these TLS polymerases, Pol η (eta), is 
responsible for repairing the UV-induced DNA damage. The ATR-Chk1 pathway is activated in 
the presence of UV-damaged DNA and initiates cell-cycle arrest until the damaged template is 
repaired or apoptosis occurs. The aim of this study is to determine the role of Pol η in DNA 
damage response and its impact on other effector proteins in the ATR-Chk1 pathway. Patients 
with the condition Xeroderma Pigmentosum Variant (XPV) have a deficiency of Pol η and 
subsequently experience an increased sensitivity to UV and high risks of skin cancer. The 
findings of this study will improve our understanding of skin cancer and lead to the opportunity 
to develop improved therapeutics. 
 
METHODS: To investigate Pol η’s role in DNA damage response, we use a combination of 
biochemical analysis including, but not limited to, immunoblotting, immunodepletion and 
immunoprecipitation. For these assays, our lab utilizes Xenopus laevis(African clawed frog) egg 
extracts a cellfree model to study the role of Pol η in the DDR pathway. 
 
RESULTS AND CONCLUSIONS: Our analysis has shown that hydrogen-peroxide induced 
Chk1 phosphorylation is compromised in Xenopusegg extract when Pol η is depleted, indicating 
that Pol η is a vital component in ATR-Chk1 activation. We have also learned that the 
recruitment of RPA to damaged chromatin is diminished in the absence of Pol η, signifying 
decreased production of single stranded DNA. Investigations are in progress to discern the 
interaction between Pol η and proteins in the DDR pathway to ultimately determine the role Pol 
η plays in the DDR pathway. 
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 Synthesis and Characterization of Au/CdS/PbS and Au/CdSe/PbSe Nanoparticles 
 

Daniela Fontecha, Kathleen Dipple, and Marcus Jones 

 

Department of Chemistry, University of North Carolina at Charlotte 
 
Lead chalcogenide quantum dots (PbX, where X is sulfur or selenium) are a focus in nanoscale 
research because of their optimal near-infrared bandgap and propensity for multiple exciton 
generation (MEG), in which the energy of a single high energy photon can excite more than one 
electron across the bandgap of a material. Both of these attributes could enable the production of 
devices that are more efficient than commercial solar cells. The effectiveness of these quantum 
dots can be further increased in the presence of gold nanoparticles because the gold’s plasmon 
resonance enhances the absorption efficiency of PbX quantum dots when they are held a only a 
few nanometers away. Here we focus on the synthesis of Au/CdX/PbX core/shell/shell 
nanoparticles in which CdX acts as a wide bandgap spacer between a gold core and PbX outer 
shell. The final step in the synthesis, involving a cation exchange between cadmium and lead, is 
the main focus of this paper. We will discuss the particle synthesis, the likely formation of 
unwanted by-products and the sample characterization. Ultimately, we present TEM and 
spectroscopic evidence to support the successful formation of Au/CdX/PbX core/shell/shell 
nanoparticles. 
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Discovering Técnica Cubana: Contemporary Expression in Dance 
  

Hunter Foster and Kim Jones 

 
Department of Dance, University of North Carolina at Charlotte 

 
Since the arrival of the West African slaves in the sixteenth century, dance has been a key 
component in the culture and life of Cuban people. During the 1990’s, professional dance 
companies in Cuba incorporated new methodology to the profession based on their contemporary 
lives and poor economic conditions. Thus, the rise of técnica cubana prevailed in reference to the 
desired expression of contemporary concert dance. Ramiro Guerra originated técnica cubana 
when incorporating modern American theatre with Afro-Caribbean dance styles and classical 
European ballet upon his return from studying with American artist Martha Graham in New 
York. His company would later become Danza Contemporánea de Cuba (DCC) with which he 
would work to interlace these diverse styles of dance. The objective of my research is to connect 
with evolving contemporary and folkloric dance companies while unveiling a variety of dance 
culture that can be found throughout the capital city of Havana, Cuba. While collecting research 
data, international Skype interviews with Cuban artists, and online research we were successfully 
able to form connections with Tomás Guilarte, director of the DCC school that originally 
sparked our interest. A major discovery of mine was the historical National Art School of Cuba 
that after years of schooling artists, musicians, actors and dancers was abandoned and left to 
ruins. However, in 2008 preservation efforts took way and artists began making their way back 
into the space of what is now a national monument and school known as Instituto Superior de 
Arte. With the help of DCC, translation of documents, interviews with professional Cuban artists 
and online research it was made possible for our discoveries to develop into a College of Arts & 
Architecture first ever study abroad program to Cuba that will take place in March of 2017. This 
artistic endeavor includes both dance and theatre activities such as participating in intimate class 
settings with professional Cuban artists, attending professional rehearsals and performances, and 
discovering landscape that obtains and influences Cuban art. With this one on one experience of 
how Cuban artists convey art integrated into their daily lives, young dance pioneers will broaden 
their understanding for the endless possibilities. In return, this will help bring artistic methods of 
técnica cubana into the future studies and educational exploration of American Modern Dance. 
What we hope to gain from this experience of enriched dance culture in Cuba is a better 
understanding and appreciation for Art by looking through the lens of a society that traditionally 
views their art as a necessary means of expression and cultural identity. 
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Applying Outcomes of the Regional Sustainability Program CONNECT Our Future at the 
Local Level 

 
Emma Frantz, James Bowen, and Zachary Mohr 

 
 Department of Political Science & Public Administration, University of North Carolina at 

Charlotte 
 
Previous research has suggested that governments act through sustainability programs for the 
possible co-benefits, including cost saving (Daley et al., 2013) and public support. The 
emergence of sustainability programs by local governments has risen due to the growing 
recognition of the importance of reaching global sustainability through local action (Saha, 2009). 
CONNECT Our Future is an online regional framework guide established to direct and invest in 
the region’s growth and sustainability efforts throughout 14 counties in North Carolina and 
South Carolina. The CONNECT program currently serves as an ongoing process in which 
residents, cities, counties, businesses, educators, non-profits, and other organizations can work 
together to establish a foundation through which they can use the given tools of the program to 
cooperatively reach the goals of growing jobs and the economy, improving the quality of life, 
and controlling the cost of government in the region. In order to assess the benefits and 
effectiveness of the CONNECT program in this realm, we collected data from products, projects, 
presentations, and outreach activities provided by the program, as well as the number of 
communities it has impacted. While the CONNECT Our Future project is still an ongoing 
endeavor, many projects have occurred as a result of the CONNECT framework. Altogether, the 
CONNECT program’s main focus has been on projects and initiatives dealing with public health, 
blueprinting, housing, public engagement, food, energy, and air and water quality. To assess the 
efficiency of the program, we analyzed the ease of access and usability, as well as the observed 
benefits it has had on local communities. Extensive public engagement has produced a robust 
plan, with locally relevant strategies. Many communities have asked Centralina to provide 
engagement services, spanning various topics, and engaging communities of all sizes.  
 
While recognizing that the development of CONNECT Our Future is still an ongoing process, 
the impact of the project is evident in the investment of the framework by communities in the 
region at the local level. As noted, communities are using the CONNECT framework and being 
advised by the Centralina Council of Governments on a wide range of topics in the framework. 
The continued success and expansion of CONNECT is likely dependent on continued public 
engagement and continued marketing of CONNECT, including expanded use of social media. 
Also, it is clear that stakeholders are utilizing the program, however, it is unclear the extent to 
which it is through contact with and guidance from the CCOG or because of ease of access and 
prior knowledge of the online database. Continuing to spread the word about the ease of 
accessibility of the program is vital to the continuation of its development. To further assess the 
efficiency of the program, there should be a way to analyze how many people see the program 
and the tools provided compared to how many people utilize it.  
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Trinuclear Clusters for Redox Flow Batteries 
 

Matthew B. Freeman and Christopher Bejger 
 

Department of Chemistry, University of North Carolina at Charlotte 
 
Reliable and inexpensive energy storage is necessary to accommodate the growing number of 
renewable energy sources currently being integrated into the electrical grid. Redox flow batteries 
(RFBs) offer an opportunity for grid-scale storage due to their short charge/discharge response 
time, long unit lifetime, and scalability of  power output vs. storage capacity. These rechargeable 
batteries consist of electroactive molecules dissolved in a solution that flows through an 
electrochemical cell. Many inorganic and organic redox couples have been studied for RFBs, but 
it remains a challenge to fulfill the necessary characteristics of affordability, favorable redox 
behavior, and solubility. Our research focuses on the use of hybrid organic-inorganic molecular 
clusters comprised of aggregates of metal atoms stabilized by organic ligands. These compounds 
exhibit reversible redox couples and can be tuned synthetically, which makes them attractive for 
use in RFBs. We have synthesized a series of trinuclear metal clusters to test as potential charge-
storage species in RFBs. Specifically, [Ni3(µ3-Te)2(m2-dppm)3] (1), [Ni3(µ3-CN(p-
C6H4OCH3))(µ3-I)(µ2-dppm)3][PF6] (2), and [Mo3(µ3-S)2(µ2-S)3(PMe3)6] (3) (dppm = 
Ph2PCH2PPh2) were prepared and characterized according to literature procedures.1-3 Cyclic 
voltammetry was used to probe the electrochemical stability of the clusters in non-aqueous 
solutions. Electrochemical reversibility was determined on the basis of the peak height ratios 
(ip

ox/ip
red). The molybdenum sulfide cluster (3) exhibited two quasi-reversible redox couples with 

peak height ratios of 1.19 and 1.15, respectively. Water soluble derivatives of cluster 3 in which 
the trimethylphosphine groups are replaced with 1,3,5-triaza-7-phosphaadamantane (PTA) 
ligands are currently being targeted in order to construct more environmentally benign aqueous 
redox flow batteries. 
 

(1)  Morgenstern, D. a.; Ferrence, G. M.; Washington, J.; Henderson, J. I.; Rosenhein, L.; 
Heise, J. D.; Fanwick, P. E.; Kubiak, C. P.; Lafayette, W. J. Am. Chem. Soc. 1996, 118, 
2198–2207. 

(2)  Ferrence, G. M.; Fanwick, P. E.; Kubiak, C. P. Chem. Commun. 1996, 3, 1575–1576. 

(3)  Tsuge, K.; Imoto, H.; Saito, T. Inorg. Chem. 1995, 34, 3404–3409. 
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Connecting Past and Present in NoDa: Mill Village, Arts District, and Neighborhood 
Future 

 
Kurt L. Garfield and Aaron Shapiro 

 
Department of History, University of North Carolina at Charlotte 

 
BACKGROUND: In the last decade, a stretch of North Davidson Street in North Charlotte has 
served as the center of the neighborhood that has become popularly known as the NoDa Historic 
Arts District. The area was initially established as a mill village at the turn of the twentieth 
century. The neighborhood experienced economic downturn between the 1950s-1970s after the 
closure of its three mills. During the late 1980s, the neighborhood gained new life as art studios 
began to move into the old mill village. Since the 1990s the area has seen an influx of new 
residents, contributing to rapid gentrification. Despite its popularity as a historic arts district, 
upscale condominiums and apartments are replacing many of the historical structures and art 
studios. This trend is likely to increase as the LYNX light rail is set to open in 2017. Around 
2006, in response to growth and change in NoDa, a group of neighbors formed the NoDa Back in 
the Day Committee. The committee aims to preserve and document the neighborhood’s history, 
amid a number of challenges. How has NoDa preserved its historical integrity as a historic arts 
district? Can historic preservation adapt to the forces of gentrification and urban growth? Can 
history help foster a sense of place and identity and connect people within a historic community? 
 
METHODS: This study utilized a number of public history techniques, including oral history 
interviews, digitization and cataloguing of neighborhood archival material, and photographic 
documentation. Work was done with the committee members to help develop an action plan for 
continued dissemination of historic material and foster public engagement of the neighborhood’s 
history within the community.  
 
RESULTS: The results of my project included the digitization of much of the Back in the Day 
Committee’s physical archival material, the creation of an archival database, collection of 
relevant historic material to add to the archives, interviews with committee members, and work 
on an action plan to help further historical research in the neighborhood. During the summer, 
articles were crafted for publication in the NoDa News, the neighborhood’s local publication. 
 
CONCLUSIONS: The purpose of this study carries greater implications beyond the NoDa 
Historic Arts District. The research conducted and work done for the NoDa Back in the Day 
Committee can be applied to any historic neighborhood attempting to preserve its history amid 
challenges posed by urban growth and gentrification. By preserving and identifying a 
neighborhood’s historical narratives, the public historian can help create an important dialogue 
between neighbors and residents to foster a sense of place and shared historical authority. This 
research also identifies the challenges and limitations that a public historian faces in working to 
preserve a neighborhood’s history and adapting historic preservation to urban growth and 
gentrification. The research done this summer helped provide the community members with a 
number of public history tools and techniques for future use. 
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Development of a Semiconductor Indentation-Rotation Testing System  
 

Elias J. Gilbert1, Stuart. T. Smith1,2, and Jimmie A. Miller1,2 
 

1 Department of Mechanical Engineering and Engineering Science, University of North Carolina 
at Charlotte 

2 Center for Precision Metrology, University of North Carolina at Charlotte 
 
BACKGROUND: The semi-conducting metalloid silicon will remain naturally as a crystalline 
solid in the diamond cubic structure, however once ~12.5 GPA of pressure are applied, the 
structure will compress and take on a beta Silicon structure.  The beta-silicon structure is a 
Tetragonal crystalline structure.  This is shown in research conducted at Colorado State 
University by Ian L. Spain with semiconductors in diamond anvil cells1.  The atoms within said 
cells experience very high pressure.  The transformation from Cubic to Tetragonal is thought to 
occur by the rotation of the atoms throughout the crystalline structure.  During hardness 
indentation, experimentally studies indicate that this transformation takes place with indenter 
loads between 15 and 50 mN with a corresponding indentation depth of 150 to 300 nm1.  It is the 
purpose of this experiment to determine whether or not that rotation during phase transformation 
may be mechanically measured.   
 
METHODS: To precisely measure torsional forces produced by rotations within the indent 
region, an air bearing will be employed as it is incredibly stiff and has virtually no resistance to 
rotation other than inertia of the bearing itself.  The general design combines an air bearing and 
an indentation system.  The air bearing system will be mounted on the x/y slide-plate of a Moore 
measuring machine while the indentation will be mounted in place of what was the spindle head.  
A coarse and fine adjustment mechanism will be assembled onto the spindle of the air bearing to 
align the attached indenter to within 1 μm of its axis of rotation.  The indentation system will 
initially consist of an alignment sensor that will provide feedback for the indenter adjustment.  
Upon alignment this will be replaced by the “indentation head” consisting of two flexures, 2 
opto-interrupters, and a PZT (Lead-Zirconate-Titanate) linear actuator.  The indentation 
assembly will lower a silicon specimen on the indenter (located on the air bearing assembly) 
while measuring displacement and load.  Rotation will be measured using an A-B quadrature 
encoder affixed to the spindle of the air bearing.  Due to the complications of inertia during the 
rotation, the indentation may have to be conducted over a period ranging from minutes to hours.  
The indentation depth control and data capture will be completed using a National Instruments 
myRio Data Acquisition device comprising a dual-core ARM Cortex-A9 processor and FPGA 
technology.   
 
PLAN: As this experiment hinges completely on the design, this has been the dominant focus of 
the project to date.  The system will begin physical development in the end of the summer and 
will be tested in the September-November timeframe at the conclusion of which a full report will 
be prepared.   
 

1 Spain, I. L. Contemp. Phys. 1987, VOL. 28, No. 6, 523-546 
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Fiber Optic Muzzle Brake Tip for Reducing Fiber Burnback and Stone Retropulsion 
during Thulium Fiber Laser Lithotripsy 

 
David A. Gonzalez, Thomas C. Hutchens, and Nathaniel M. Fried 

 
Department of Physics and Optical Science, University of North Carolina at Charlotte 

 
INTRODUCTION: About 10% of U.S. population suffers from kidney stone disease, with ~$5.3 
billion in annual health care costs. There are no cures for kidney stone disease. Medical 
treatment of the disease relies on dietary management and minimally invasive therapy. The 
conventional method for treating stones uses Holmium:YAG laser for lithotripsy which delivers 
energy through a small optical fiber inserted through the working channel of a ureteroscope 
placed into the urinary tract. However, our laboratory is exploring Thulium Fiber Laser (TFL) as 
an alternative. The single-mode TFL beam allows coupling of higher power into smaller fibers 
than the multimode Holmium laser beam profile, without proximal fiber tip degradation. A 
smaller fiber is desirable because it provides space in ureteroscope working channel for 
increased saline irrigation rates and allows maximum ureteroscope deflection. However, distal 
fiber tip burnback increases as fiber diameter decreases. Previous studies utilizing hollow steel 
sheaths around recessed distal fiber tips reduced fiber burnback, but increased stone retropulsion. 
In this study, a “fiber muzzle brake” is tested for reducing both fiber burnback and stone 
retropulsion by manipulating vapor bubble expansion (analogous to using muzzle brake to 
reduce ballistic recoil when firing a projectile). 
 
METHODS: Fiber optic muzzle tips were custom machined in our laboratory with the following 
dimensions: 1 cm length, 560 µm outer diameter, 360 µm inner diameter, and 275 µm diameter 
hole located 500 µm from distal end. Stone phantom retropulsion, fiber tip burnback and 
degradation, and calcium oxalate stone ablation studies were performed, ex vivo. Retropulsion 
data was taken to determine optimal recession depth of fiber within muzzle tip (n = 10). Stone 
phantoms (~200 mg) placed in a clear plastic trough with attached ruler were used to test 
retropulsion. These phantoms were placed against the fiber and irradiated for 4 s (35 mJ, 300 
Hz). The distance travelled was measured and observed using a camera placed above the trough. 
With the fiber and sheath recessed 250 µm and 500 µm respectively, small kidney stones were 
ablated. These stones were placed over a sieve mesh immersed in saline and irradiated until no 
large fragments remained. 
 
RESULTS: Small stones with mass of 30.6 ± 4.4 mg and 3 mm diameter were ablated over 1.5 
mm sieve in 21 ± 3 s (n = 10) without distal fiber tip burnback. Reduction in stone phantom 
retropulsion distance was observed using muzzle brake tips (1.3 ± 0.5 mm) vs. hollow steel tips 
(57.2 ± 3.1 mm), and was comparable to 100 µm core bare fibers (5.8 ± 2.4 mm). Temperature of 
metal tip did not exceed 55 oC, demonstrating safety for potential future clinical use. 
 
CONCLUSIONS: The novel muzzle brake fiber tip simultaneously provided efficient TFL stone 
ablation, reduced retropulsion, and minimal fiber degradation. With further development, this 
fiber tip design could potentially lead to reduced operative times for laser lithotripsy. 
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Race Matters for Juvenile Justice: The History of Structural and Racial Exclusion 
 

Amariis Graham and Susan McCarter 
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Race Matters for Juvenile Justice (RMJJ) is a collaborative leadership group working in the 
Charlotte community to reduce disproportionality and disparate outcomes for children and 
families of color through workforce development, education, and institutional organizing.  This 
project involved all three facets of the work.  Before individuals can work to affect this type of 
change, they need to be able to operationalize the terms, have a vocabulary and understanding of 
the phenomenon, and be trained in a race analysis.  The two-day Dismantling Racism 
training/workforce development provided this foundation.  To reduce disproportionality, one 
must understand it and be able to differentiate it from disparity.  This education was achieved by 
research on the National and Local Data modules.  And finally, part of institutional organizing is 
disseminating this information.  That is the objective of the RMJJ Speakers Bureau. 
 
From 2012 to the summer of 2016, the RMJJ Speakers Bureau created and delivered 
presentations upon request for local, regional, and national audiences. In addition to continuing 
to fulfill those Speakers Bureau requests, Dr. McCarter’s research team was charged with 
finalizing six presentation modules to be delivered bi-monthly beginning in September 2016: 
Overview of RMJJ, National Data, Local Data, The School-to- Prison Pipeline, Implicit Bias, 
and a Brief History of Structural/Racial Exclusion. Developing these modules required an in-
depth understanding of RMJJ. This work also involved analysis of national and local 
disproportionality and disparity data across institutions and systems. The field of neuroscience is 
growing very quickly and part of that work is studying implicit bias and heuristics. The research 
team learned about the latest research regarding racial implicit bias. Finally, no examination of 
racial/ethnic disproportionality would be complete without an understanding of race and the 
context of race in the U.S. This research attempts to decrease disproportionality and disparities, 
increase awareness, study, learn, discuss, plan, and take action.   
 
In fact, given the events of the recent weeks, the significance of race to U.S. history and the 
extensive racial inequalities that continue, make it an extraordinarily relevant and meaningful 
topic – one which few have the understanding and skills to manage.  Through the Charlotte 
Research Scholars Program, I was able to build this understanding and develop these skills and 
am now prepared with data, language, history, and the experience to organize around this 
important work.  
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Iron and Ruthenium Complexes of Caffeine-based Thione and Selone Ligands 
 

Evan M. Grimm, Daniel Rabinovich, and Marissa S. Styron 
 

Department of Chemistry, University of North Carolina at Charlotte 
 
Caffeine-based ligands are shown to have greater biocompatibility and more specialized 
therapeutic effects than do other ligands. Some have proven to act as thyroid suppressors and 
others as antioxidant species. Coordination with these ligands proves to have an array of 
different effects depending on the type of metal used. Ruthenium and iron complexes, 
specifically, are not extensively researched in comparison to mercury and gold complexes using 
the same ligands. Thus far, ruthenium complexes such as (p-cymene)RuCl2(CaffEMe) have been 
created, where E=S or Se, seen below. 

 
Iron complexes are still being synthesized and investigated. Halogenations of thione and selone 
caffeine ligands have been conducted in order to investigate reactivity and how groups on the 
thione or selone base affect the ligand’s stability in air and solution environments. Modifying 
these ligands in order to stabilize them is ideal so that complexes have longer shelf-lives and are 
less prone to decomposition in air or solution. One such ideal modification is the addition of an 
n-butyl group onto N7 in order to create CaffEnBu, a ligand which is hypothesized to be more 
stable and less prone to decomposition in comparison to its sister ligands. 

 
 
Investigating these coordination complexes will contribute to the scientific knowledge that we as 
humans have about using these metals for coordination as well as discovering the nature and 
effects of caffeine-based thione and selone ligands.  
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Investigating Changes to Nonforested Land Surrounding the Tucurui Hydroelectric Dam 
Using MODIS Derived NDVI Scenes 

 
Matthew Guilin and Gang Chen 
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BACKGROUND: Recently, there has been an increased awareness on the impacts that people 
have on the environment and the questions about how to address such impacts. Satellite imagery 
allows us to monitor the planet at very broad scales, providing a relatively new perspective on 
scientific, environmental observations. The Amazon Basin has been an important focus on 
environmental studies because it harbors the greatest biodiversity of any other contiguous 
rainforest on the planet and is a substantial, and important, carbon sink. Population increases in 
Brazil demand increases in energy production and infrastructure. Hydroelectric dams have been 
a popular choice in the region because they provide renewable energy and there are numerous 
rivers that flow there. This project set out to investigate the changes to nonforested land that 
transpired around the Tucurui hydroelectric dam in the state of Para in Brazil from 2003 to 2010. 
 
METHODOLOGY: Vegetation was monitored using normalized difference vegetation index 
(NDVI) values derived from MODIS satellite imagery from 2003 to 2010. Each annual scene 
was chosen around the 185 Julian day of the year and scenes with dense cloud cover were 
substituted for temporally adjacent scenes with less cloud cover. One set of NDVI scenes 
was classified using the ISODATA algorithm into 3 classes, another set was thresholded for 
NDVI values that best represented nonforested pixels. These methods were chosen based on their 
comparisons to high resolution LANDSAT images. The pixels representing the nonforested areas 
were counted for each scene. 
 
RESULTS: Both methods showed a net increase in nonforested land from 2003 to 2010. The 
sums from the classified and thresholded year over year percent changes were +23.7773% and 
+22.3347% respectively, indicating a 6.067% error between the two methods. There were 
fluctuations amidst the overall time period that indicates that there were some years when 
nonforested areas decreased. The average yearly increases in nonforested land indicated by the 
classified and thresholded methods were 3.397% and 3.1907% respectively. The classified 
method showed that the area of nonforested land was highest in 2006 while the thresholded 
method showed that it was highest in 2005. 
 
CONCLUSIONS: From 2003 to 2010, nonforested areas surrounding the Tucurui dam have 
increased. This has likely happened because of increased settlement in and around the area. As 
human populations in the area increase, forests are cleared for housing and farming. Increases in 
nonforested areas could also be the result of changes in climate for the region. 
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Quantifying Uncertainties in Maximum Entropy Estimation for Small Random Samples 
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In statistics, a common task is to construct a probability distribution function (PDF) based on a 
random sample of data. Applications are ubiquitous in science, engineering and economics. For 
non-parametric estimation, a popular way of finding a PDF is through the Kernel Density 
Estimation. However, in recent years, different techniques have been developed to approach this 
problem. In this research project, two non-parametric methods are compared, both based on the 
maximum entropy method (MEM). From the MEM, a PDF is expressed as an exponential of a 
series expansion of orthogonal functions. The problem lies in determining the series coefficients, 
which are Lagrange multipliers. This process is where the two methods differ. The first method 
finds the Lagrange multipliers using the Akaike Information Criterion (AIC). The AIC measures 
information that is lost on a relative scale for a set of proposed distributions, from which the 
proper number of Lagrange multipliers is determined. The other method is based on Single Order 
Statistics (SOS). Here, the number of Lagrange multipliers is determined through the SOS 
distribution for sampled uniform random data, where transformed data using a trial cumulative 
distribution function is scored. We focus on small sample sizes to investigate over- and under- 
fitting to random sampled data, where fluctuations tend to create large noise to signal. We use a 
binary mixture of two Gaussian distributions to produce test cases for our comparisons. Each test 
distribution has three independent parameters. Large-scale data analysis is being conducted to 
quantitatively compare both methods over parameter space and sample size.  
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Public Opinions on Toll Roads through Data Mining from Social Media:  
A Case Study of the I-77 HOV Lanes 
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Imposing congestion tolls or building toll lanes is often a controversial anti-congestion policy, 
which would ignite extensive public debates through the Internet and social media. It is 
important for city planners and stakeholders to understand public opinions before, during, and 
after implementing such tolling projects. Traditional participatory approaches to acquiring public 
attitudes include citizen jury, task force meetings, Charrette, and focus groups; public opinions 
are collected through face-to-face communication, phone interview, and questionnaires. These 
traditional methods often overlook the opinions from the Internet and social media, which have 
increasingly become major places for public participation and expression. This research analyzes 
public opinions on the proposed Interstate-77 toll lanes in North Carolina through the sentiment 
analysis of post or comment data from social media, including more than 13,000 geolocated and 
non-geolocated tweets from January 1, 2015 to June 15, 2016 archived in the Twitter’s firehose, 
and over 6,000 comments on Facebook since October 4, 2011. Our sentiment analysis utilizes a 
rule-based approach that classifies text based on its positive and negative elements, taking into 
consideration word polarity, ambivalent opinions, and emoticons. In detail, we first measure 
public opinions by tracing the frequency and sentiment of social media activities. By 
incorporating data extracted from Google Trends, we can then investigate both the latency in 
public reaction and interest, as well as how these public opinions change with the timeline of 
major news events. This analysis will help planners to identify the crucial timings or events that 
could affect the public attitude towards a toll road project. Second, we attempt to detect and 
classify the primary topics concerned by the proponents and opponents, respectively, and explain 
how these topics are generated and have evolved over time. Finally, we examine the geographic 
variations in public opinions on the I-77 toll lanes project using geo-located tweets. These data-
mining explorations could provide interesting insights for balancing the conflicts of interests 
among different local and state agencies, and the populations affected by toll roads. Accordingly, 
this study contributes to recent discussions on how to better involve and concern public 
participation in the planning process of highway tolling and to better exploit social media data 
for planning practice. 
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Removal of Microcystin-LR in Drinking Water through Advanced Oxidation 
 

Brittany Hause and Olya Keen 
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Cyanobacteria, commonly known as blue green algae, bloom when bodies of water have 
excessive levels of nutrients such as phosphorus and nitrogen, and other conditions including 
temperature and pH are in the cyanobacterial growth range. Microcystin-LR is an algal toxin that 
is produced when the cyanobacterial cells die or are lysed. When blooms of blue green algae 
occur, microcystin can infiltrate drinking water sources. Exposure to these toxins can cause skin 
irritation, gastroenteritis, liver damage or death in humans. These effects are dependent on the 
level and length of exposure to microcystin.  Cyanotoxins are an environmental problem, as they 
are costly to remove and can cause drinking water shortages. Chlorination alone is not an 
adequate method to destroy algal toxins in drinking water.  Microcystin-LR was chosen because 
it is the most commonly occurring cyanotoxin and is the most toxic microcystin. Advanced 
oxidation will be evaluated to determine if it is a method that can sufficiently remove 
microcystin-LR to the limits provided by the World Health Organization. Also, the product will 
be analyzed to determine the toxicity of transformation products. Protein phosphatase assays are 
commonly used to determine the presence and levels of toxins in water samples. UV treatment 
will be used as a control method in this research. UV combined with chlorine will be used as the 
advanced oxidation method. 
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Variability in Surface Water Chemistry in a Forested Urban Watershed 
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Although several studies have been conducted attributing land use change to water quality 
degradation in nearby streams, many studies lack a temporal analysis of chemical fluctuations 
presented within the stream water chemistry. Since Charlotte is a developing city, it is important 
for us to analyze how different types of land usage impact the surrounding environment, so we 
can correct past detriment to the environment and prevent future environmental harm. The Reedy 
Watershed, located in Reedy Creek County Park, is unique because it is an urban-forested 
watershed comprised of four separate subwatersheds. Each subwatershed is dominated by 
different nearby land use classifications: (agricultural, residential, pond, main stem, and control). 
We hypothesized that the agricultural and the residential subwatersheds would have elevated 
levels of nitrate, phosphorous, and ions compared to the other subwatersheds due to fertilizer 
applications. To test this hypothesis, surface water samples were collected from each 
subwatershed three times per week over an eight-week period. A total of eleven sampling sites 
were established. Thus, allowing samples to be collected from all eleven sites at least once per 
week, and at locations near the main stem of the watershed twice more per week. Once the 
samples were brought back to the lab, the concentration of nitrate and phosphorous was 
measured using a Lachat ion analyzer, and the concentrations of various anions and cations were 
measured using an IC. Over the course of the sampling period, the concentration of nitrate within 
the agricultural subwatershed ranged from 0.219 - 3.79 mg/L, and the concentration of phosphate 
ranged from 0.010 - 0.105 mg/L. The concentration of nitrate within the residential subwatershed 
ranged from 0.699 - 3.70 mg/L, and the concentration of phosphate ranged from 0.0106 - 0.0677 
mg/L. However, samples taken from the agricultural and residential subwatersheds consistently 
contained elevated concentrations of nitrate and phosphorous compared to the control 
subwatershed, which ranged from 0.132 - 0.365 mg/L and 0.00883 - 0.0297 mg/L respectively. 
Therefore, ion analysis revealed an association linking agricultural and residential land usage to 
elevated concentrations of nitrate and phosphorous present in nearby stream networks. This 
association is consistent with the findings of other studies, and prompts further investigation with 
regards to water quality and land usage.  
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The Pen or the Sword?:  Intergenerational Models of Authorship in Gabrielle de 
Coignard’s Imitation de la victoire de Judich [Imitation of the Victory of Judith] (wr. 1573-

1586 ; pub. 1594) 
 

Eileen Jakeway and Allison Stedman 
 

Department of Languages and Culture Studies, University of North Carolina at Charlotte 
 
My research on the Toulousaine devotional poet Gabrielle de Coignard’s 1548-line epic poem, 
the Imitation de la victoire de Judich,[Imitation of the Life of Judith], reveals parallels between 
the poem’s protagonist (Judith) and its author (Coignard) that extend beyond the biographical 
and historical similarities previously noted by scholars. Whereas Coignard’s larger collection of 
devotional poetry, the Œuvres chrétiennes [Christian Works] can be said to function as an 
explicit prototype for religious devotional practices, the Imitation, which appears near the mid-
point of the collection, advances a more implicit model for how the religious women of 
Coignard’s time could negotiate the divide between private and public, transcending the 
domestic arena to which the majority of their influence was confined and acting instead as 
powerful agents of political change.  
 
In the poem, the Biblical heroine Judith’s transformative role in influencing the outcome of the 
Jewish-Assyrian conflict in her native town of Bethulia acts as a literary counterpoint to 
Coignard’s own experience of the French Wars of Religion in her native city of Toulouse; both 
women must negotiate the boundaries between public and private in innovative ways in order to 
achieve their desired political ends.  While the widowed Judith answers a call to arms to prevent 
her people from being destroyed by the Assyrian invasion, taking on the role of warrior and 
decapitating the enemy general before returning back to her previous isolation from society; the 
widowed Coignard by contrast answers a call to authorship to prevent her fellow Toulousains 
from allowing religious civil war to destroy their city, using of the pen in place of the sword to 
promote a highly individualized, devotional model for peaceful coexistence, consistent with the 
rising influence of Christian humanism in late sixteenth-century France.  
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Aqueous Synthesis and Characterization of Ion-Exchange Resin for Removal of Low 
Molecular Weight Natural Organic Matter in Water 
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Disinfection byproducts (DBPs) are carcinogenic compounds that are present in public drinking 
water because current technologies cannot remove its precursors from pre-purified water. Small, 
naturally-occurring organic matter (NOM) not removed in preceding filtration steps produces 
these contaminants when it reacts with added chlorine.  In a previous published work, we 
developed an ion-exchange resin that can remove low-molecular weight (MW) NOM from 
wastewater, precluding the formation of DBPs in drinking water.  Our resin is composed of 
polymer synthesized by Activator ReGenerated by Electron Transfer Atom Transfer Radical 
Polymerization (ARGET ATRP), that is then covalently attached to carbon nanotubes (CNTs).  
We previously achieved the controlled synthesis of poly(vinyl benzyl trimethylammonium 
chloride) (poly(vbTMAC)) in N,N-dimethylformamide (DMF), but an unintended consequence 
of this method was the contamination of filtrate samples with residual DMF that could not be 
eliminated from the NanoResin.  My current research involves the characterization of polymer 
synthesized by an aqueous ARGET ATRP method, and the performance-testing of the resulting 
NanoResin.  
 
I developed a novel size-exclusion chromatography (SEC) method to quantify the progression of 
the poly(vbTMAC) synthesis reaction using ratios of polymer to monomer peak areas. The SEC 
method could aid in the identification of bimolecular termination, whereby two polymer strands 
react with each other instead of with monomer, rendering them incapable of later attachment to 
CNTs.  Preliminary results from SEC analysis of reaction mixtures have shown the presence of 
monomer at a retention time of approximately 35 min, and polymer at shorter retention times.  
This work therefore presents a novel method for analysis of a cationic polyelectrolyte using SEC, 
of which there are few literature examples.  I showed that aqueous-synthesized NanoResin 
removes NOM from surrogate water samples similarly to DMF-synthesized NanoResin; the 
loading capacity for several samples ranged from 13.4 to 35.7 mg-C adsorbate/g CNT, where the 
adsorbate was the low-MW NOM surrogate, sodium fluorescein (NaFL).  To minimize the 
uncertainty in the concentration measurements of NaFL, its absorbance at 490 nm was analyzed 
as a function of pH, and found to reach a maximum above pH 11.  The reproducibility of 
absorbance measurements between pH 11 and 13 has a percent relative uncertainty (using a 95% 
confidence interval) of 5%, compared to a 50% uncertainty in absorbance measurements of 
samples at pH 10.  Filtrate from the aqueous-synthesized NanoResin fast-filtration study was 
analyzed using total organic carbon combustion analysis and was found to contain virtually no 
organic carbon, with a non-purgeable organic carbon measurement of 0.02 ± 0.17 mg-C/L (95% 
confidence interval).  This work is the first attempt to characterize poly(vbTMAC) synthesized 
through the novel, aqueous ARGET ATRP method, and has shown that this NanoResin is 
effective in the removal of low-MW NOM from water. 
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Molybdenum Sulfide Molecular Clusters for 2D-Materials 
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Two-dimensional (2D) materials are of interest due to their potential applications in electronics, 
photovoltaics, and catalysis.  Examples of 2D materials include graphene, transition metal 
chalcogenides (MoS2, WSe2), and hexagonal boron nitride (h-BN). Typically, these 
nanomaterials are isolated via exfoliation of bulk solids, which is a top down process. Recently, 
so-called “bottom-up” approaches to 2D materials have been realized in which rationally 
designed molecular precursors are combined using solution state synthesis. This strategy allows 
for the molecular properties of the building blocks to be preserved in the resulting material. The 
sulfur-bicapped trinuclear molybdenum sulfide cluster [Mo3(µ3-S)2(µ2-S)3(PMe3)6] exhibits 
several desirable molecular properties. Namely, it is mixed-valence, electron rich, and redox-
active. Due to its delocalized electronic structure, trinuclear equilateral core, and structural 
relationship to bulk layered MoS2, it is an attractive precursor for assembling a 2D material. 
However, discrete model clusters with rigid diphosphine ligands are needed to incorporate the 
Mo3S5 core into a 2D framework. We report the synthesis of a new molecular cluster [Mo3(µ3-
S)2(µ2-S)3(dppBz)6].  (1), stabilized with the diphosphine dppBz (1,2-
Bis(diphenylphosphino)benzene), for this purpose. Cluster 1 was synthesized by treating 
(NH4)2[Mo3S13] with excess dppBz in THF. The new cluster was characterized by 1H-NMR, 31P-
NMR, IR, and UV-Vis spectroscopies, as well as MALDI-MS, EA, and cyclic voltammetry 
(CV).  
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The context and psychoactive effects of “lion’s tail” (Leonotis leonurus) use:  
An unobtrusive exploration 

 
Kevin Johnson and John Stogner 
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BACKGROUND: Recreational use of ethnobotanicals, oft in strengthened or fortified form, 
continues to be a source of concern, and traditional research methodologies may fail to assess the 
contexts and ramifications of their use quickly enough to direct public health interventions and 
guide informed policy revisions. Wild Dagga (Leonotis leonurus), a plant native to Southern 
Africa is one such ethnobotanical, understudied in its packaged and commercially distributed 
forms.  By utilizing unobtrusive observation methodologies, it is possible to identify issues 
related to recreational use of such a subject even if prevalence is very low.   
 
METHODS: A sample of videos in which an individual uses wild dagga was obtained through a 
thorough search of YouTube.  Videos were screened in order to only use those videos that show 
the full trip of the drug.  Each video was systematically scored on forty-five different 
characteristics by a single observer.    
 
RESULTS: Onset of the effects of wild dagga was generally quite instant.  Very few effects were 
considered to be a problem by the users though behavioral observation identified a number of 
changes not discussed by the consumers.  The first effect of the psychoactive experience was 
noticed generally short (7 seconds).  Method of administration seemed to have little impact on 
the perceived effects of wild dagga. 
 
CONCLUSIONS: Wild dagga is often coadministered with other substances, particular damiana, 
kanna, and blue lotus.  Effects included being confused, tired, relaxed, having erratic movement, 
and also varying pupil constriction.  Wild dagga’s effects are obvious to the observer but not the 
user, showing the potency of this psychoactive ethnobotanical.   
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West Boulevard Neighborhood Coalition Food Security Initiative 
 

Amira Kalala and Ashley Clark 
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Healthy food access and food security is a growing issue in the United States, and one that is 
currently a challenge in the West Boulevard corridor of Charlotte, North Carolina which is 
comprised of 18 different neighborhoods. The West Boulevard corridor is a federally designated 
food desert, meaning that it does not contain a full service grocery store within a mile to ten-mile 
radius. Residents along the West Boulevard corridor have advocated for approximately 40 years 
to have a corporate grocery store built along the corridor.  However, the community has been 
unsuccessful in attracting a grocery store for a variety of reasons, resulting in the community 
remaining a food desert and without easy access to health food options. 
In an effort to address the need for a grocery store and health food options, the West Boulevard 
Neighborhood Coalition started a project called “Seeds for Change.” A core component of the 
Seeds for Change project is to explore the feasibility of developing and sustaining a community 
driven, community owned and community operated (co-op) grocery store. Additionally, there is 
an interest in understanding other community-driven models, which communities have employed 
to increase food security and access to healthy foods. 
 
To support the Seeds for Change project and the West Boulevard corridor, this research project 
will examine potential strategies of productivity and sustainability, for increasing healthy food 
access and food security, which can be utilized by residents along the West Boulevard corridor. 
This project will present several case studies based on research of local and national community 
led initiatives, such as community gardens, greenhouses, co-ops, and aquaponic farms.  
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Bioceramic as a Drug Delivery System for Antibiotics 
 

Kayla Kerschus, Rahul Upadhyay, and Ahmed El-Ghannam 

 
Department of Mechanical Engineering and Engineering Science, University of North Carolina 

at Charlotte 
 
BACKGROUND: Surgery for bone defects is prone to bacterial infection. The current treatments 
include lifelong antibiotic administrations and/or additional surgery. Bone is difficult to treat 
infection on its own because it does not have ample blood supply to circulate white blood cells, 
or antibiotics administered through the blood stream. Localizing an antibiotic to the surgery site 
would resolve the problems with current methods. The bioceramics chosen, SCPC 50 and CAP, 
were proven to aid in bone growth and exhibit resorbable qualities. These capabilities enhance 
recovery time, as well as, negate the need for further surgery to remove a drug delivery system. 
 
METHODS: Both bioceramics were loaded with the Vancomycin antibiotic, placed into a 
Phosphate Buffer Solution, set on an orbital shaker at 40 rpm and inside an incubator at 37°C, to 
simulate body temperature and situations. At designated time points, 0.5mL of solution was 
taken and replaced with fresh PBS of the same amount. The time point samples were tested in a 
High Pressure Liquid Chromatography (HPLC) machine to identify the amount of vancomycin 
compound at each time point. The same time points were also evaluated in a Nano Drop 2000 
UV-vis machine to detect vancomycin molecules. Using vancomycin standard solutions, a 
calibration curve was created. The calibration curve was used to solve for the vancomycin 
concentration in each unknown sample, based on the recorded absorbance values.  
 
RESULTS: It is evident that SCPC 50 releases a larger amount of antibiotic than the Apatite 
(CAP) ceramic. From UV-vis measurements the cumulative concentration amounts show that 
SCPC 50 had released 4.07 mg of vancomycin over 20 days, while the apatite ceramic released 
2.23 mg over 8 days. HPLC data showed both ceramics no longer releasing after 96 hours, which 
is less accurate than the UV-vis results. HPLC cumulative data showed 3.88 mg from SCPC 50, 
and 2.12 mg from CAP, both over 96 hours. Based on UV-vis results, SCPC 50 had a sustained 
release during the 1-8 hour and 24-480 hour time points. CAP had sustained release between 4-
192 hours. An effective dose of vancomycin is 5-10 μg/mL, which SCPC 50 and Apatite were 
shown to release enough drug over their release times.  
 
CONCLUSIONS: SCPC 50 has the ability to release more vancomycin for a longer period of 
time than Apatite, which makes SCPC 50 more effective to treat bone infections. Compared to 
previous studies, SCPC 50 released less vancomycin than SCPC75, which had released about 6 
mg over 28 days. These studies have been performed in vitro which leaves the next step of 
testing to be in vivo, in order to observe a more practical scenario to real applications.  
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Effectiveness of Ultra High Molecular Weight Polyethylene as a Shielding Material during 
Shot Peening 
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Department of Mechanical Engineering and Engineering Science, University of North Carolina 
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BACKGROUND: Shot peening is a manufacturing process that case hardens metals by blasting 
the surface with shots (typically, small spherical metallic or glass particles), thus inducing 
compressive stresses in the surface layer. Shot peening can have an extremely corrosive effect on 
permanent metallic components in shot peening equipment that are exposed to extended periods 
of peening. To increase the longevity of these components, sheets of Ultra High Molecular 
Weight Polyethylene (UHMWPE) have been used as protective shields for the metallic 
components. In determining the effectiveness of UHMWPE as a shielding material, the metric of 
primary interest is the percent reduction in the amount of stress experienced by the underlying 
components.  
 
METHODS: In order to estimate stresses, an axisymmetric Finite Element Model (FEM) was 
developed to simulate a single shot impacting a surface perpendicularly. The model was built 
using ABAQUS/CAE and built-in material models were calibrated for UHMWPE and ASTM 
A36 steel, which was chosen for the underlying metal. The A36 steel was impinged separately, 
then the UHMWPE and steel were stacked and the entire configuration was impinged. Four 
different shield thicknesses were considered for the combined configuration.  
 
RESULTS: As expected, adding the UHMWPE layer greatly reduced the amount of stress that 
the A36 steel absorbed. The residual principal and von Mises stresses were nearly eliminated 
with a shield thickness of 1.5748 mm (0.062 in). Even at a minimum shield thickness of 0.375 
mm, the maximum residual stresses in the A36 steel reached at most 2.9% of the corresponding 
non-shielded A36 stress values. Many commercially available surface protection tapes are within 
the range of thicknesses tested, thus lending credence to these results. 
 
CONCLUSIONS: An UHMWPE layer is predicted to effectively absorb most of the stress that 
would otherwise be transferred to underlying metallic components (A36 steel in particular). The 
stresses observed at various thicknesses were all under the initial yield stress of A36 steel; thus, 
minimal plastic deformation is expected to occur in the steel component. Keeping the A36 
component shielded with a minimum thickness of 1.6 mm is predicted to extend the life of the 
component indefinitely. Future work on this topic would need to predict the expected life span of 
the UHMWPE shield at various thicknesses and achieve more quantitatively accurate predictions 
for the stresses in the A36 steel. To achieve this, a more advanced material model should be used 
for UHMWPE that has better predictive capabilities in cyclic and fatigue loading.  
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Stand-Alone Cost Effective PV Lighting 
 

Cameron Lassiter, Yamilka Baez, and Abasifreke Ebong 
 

Department of Electrical and Computer Engineering, University of North Carolina at Charlotte 
 
The Simmons YMCA is a community facility that builds a healthy spirit, mind and body.  One of 
the ways they accomplish this goal is with outdoor sports activities, which has been cut short 
between the months of October - February because of the lack of artificial light at the outdoor 
fields. The outdoor field is located in an isolated location that surrounds the Simmons YMCA 
making most conventional means of light sources easily becoming expensive.  Since the 
Simmons YMCA is a nonprofit-organization, these expenses are detrimental to their budget.  In 
order to utilize this field to its utmost potential, a valuable renewable resource will be used: the 
sun.  Now the question remains: What is the most efficient and cost effective lighting system? 
This question is addressed in this summer Community Research Project.  The objective of this 
project was to determine the least expensive and most efficient stand-alone equipment that will 
meet  the needs of the Simmons YMCA fields.  The first step on this project was to survey the 
outdoor fields, as well as discuss the needs with the staff.  After a complete understanding of the 
usage and needs of the field, the power requirements were calculated using the National Optical 
Astronomy Observatory (NOAO) standard of lighting for that area [1]. Based on the result of this 
study it was determined that twenty-four 50 Watt LED flood lights are needed.  These lights are 
going to be placed in 3 unit sections attached to a telescoping pole on a four-wheeled base cart.  
The required power for these LED lights will be provided by the connection of a 300 Watt mono 
crystalline photovoltaic (PV)  panels, with two 12 volt 26Ah batteries. These stand-alone carts 
will provide lighting to the outdoor fields and will greatly increase the field usage during the 
shorter daylight hour seasons at a lower cost. With a four-wheeled base, the light carts can easily 
be transported to other locations if needed. A possible improvement for the system is, the stand-
alone carts can be further developed by connecting each unit to a cellphone or tablet application.  
This application can allow a YMCA staff member to turn the lights off and on at the push of a 
button, observe optimal solar times, and even monitor the charge rates of each unit. However, 
more research in this topic needs to be done to estimate the cost of the controller and any 
additional equipment needed, as well as a comparison of viability of this addition.     
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Integrating Children’s and Young Adult Literature into Holocaust Education for Middle 
and High School 

 
Shelby LeClair1and Sarah Minslow1,2 

 
1 Department of English, University of North Carolina at Charlotte 

2 Department of Global, International, and Area Studies, University of North Carolina at 
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This research analyzes the effectiveness of a workshop, given by Dr. Sarah Minslow to North 
Carolina educators, titled “Integrating Children’s and YA Literature about the Holocaust into the 
Middle and High School Curriculum.” For this project, we created workshop resources, recruited 
participants from area schools, and designed mixed methodology evaluations of the workshop. 
To determine the effectiveness of the workshop, we used a pre/post-test of educator’s knowledge 
of the Holocaust and the available resources, then designed an evaluation survey for participants 
that included both Likert scale questions and open-ended questions. We analyzed the responses 
to determine how well we achieved our aim of empowering educators to use Holocaust literature 
in their curriculum. This workshop sought to rectify the high number of educators omitting this 
time in history in their lesson plans by informing teachers of a number of resources available, 
highlighting literature and multimedia platforms; by providing historically factual information; 
and by discussing classroom methodology in order to establish a best practice for teaching this 
contentious topic. Results of the workshop signify a notable lapse of basic knowledge of the 
Holocaust, as well as a significant increase in factual knowledge and knowledge of available 
resources by the end of the workshop. 
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The Impact of Capitalism and Climate Change on Israeli-Palestinian Water Conflicts 
 

Brittany Lynch and Joyce Dalsheim 
 

Department of Global, International, and Area Studies, University of North Carolina at 
Charlotte 

 
This paper will examine how capitalism and climate change influence the ongoing conflict in 
Israel and Palestine focusing on the distribution of scarce water resources. While Israelis and 
Palestinians have their own narratives to support claims to disputed territories and resources in 
the region, my interest is in exploring how contemporary global capitalism contributes to climate 
change, which in turn causes environmental crises that contribute to the ongoing conflict. 
 
In his paper “Postcolonial Studies and the Challenge of Climate Change,” Dipesh Chakrabarty 
writes that current climate crises are products of the global capital system and the “unevenness of 
postcolonial development.” Likewise, Andre Gunder Frank writes that for all of the wealth and 
prosperity that capitalism has created, it has also created abject poverty and inequity among 
developed and underdeveloped nations. This paper seeks to expand on these ideas by looking at 
who in Israel/Palestine is left without access to clean water. Is access to resources best 
understood as divided along lines of national identity or might socioeconomic class be a better 
indicator?  
 
Focusing on Marxist theories, Subaltern Studies, and theories of environmental racism, this 
paper will explore how and why Palestinians and Israelis are left without access to clean water, 
suggesting that a global perspective may shed new light on this seemingly intractable conflict. 
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Axonal Elongation Platform for Study of Diffuse Axonal Injury  
During Traumatic Brain Injuries 

 
Kurt Mace1, Isaac Wetzel2, and Hansang Cho1,2 

 
1Department of Biological Sciences, University of North Carolina at Charlotte 

2Department of Mechanical Engineering, University of North Carolina at Charlotte 
 
Traumatic brain injuries (TBI) affect estimated 1.7 million Americans annually. During these 
traumatic injuries, the brain experiences a wide variety of mechanical stresses which can cause 
primary and secondary injuries. In particular, diffuse axonal injury (DAI) arises from the 
biochemical cascade of secondary messengers in the brain such as an influx of Ca2+ ions. We 
invented a flexible membrane coupled with cell culturing microfluidic technology in order to 
provide a gentle tensile stress that mimics axonal elongation incurring during the TBI in a 
manner of regulation. We fabricated a thin membrane where cultured neurons affixed, over two 
vacuum chambers with an acrylic stopper for the membrane. We applied a negative pressure into 
the vacuum chambers using a computer-controlled syringe pump thus deflecting the membrane, 
and consequently applied a tensile stress to the cultured neurons. Post-TBI Ca2+ levels have 
shown in experiments to be elevated up to three times than a normal level. This elevation is 
probably due to the severity of the traumatic brain injury. Using a strain vs. Ca2+ levels graph, we 
will be able to illustrate the severity of the traumatic injury incurred using our device. Also, we 
will assess the viability of neurons under the mechanical stress by using a PI assay and a LDH 
assay. This device will prove to be a robust and simple method for studying these types of 
injuries and may lead to new discoveries, not yet seen, due to the expensive and complex nature 
of the TBI and DAI models invented previously. 
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Effect of molecular chaperones on efficacy of  
oncolytic vesicular stomatitis virus against pancreatic cancer cells 

 
Bryant D. Maldonado and Valery Z. Grdzelishvili 

 

Dept. of Biological Sciences, University of North Carolina at Charlotte, Charlotte, NC 
 
Oncolytic virus (OV) therapy is a relatively novel anticancer approach using replication-
competent, oncoselective viruses. Vesicular stomatitis virus-based recombinant viruses (VSV) 
are promising OVs, and a phase I clinical trial using VSV against liver cancer is currently in 
progress. Previously, our laboratory demonstrated that clinically-relevant human pancreatic 
ductal adenocarcinoma (PDAC) cell lines are highly heterogeneous in their permissiveness to 
VSV-mediated oncolysis, with some PDAC cell lines showing strong resistance to VSV. Here 
we wanted to examine whether small molecule inhibitors of heat shock protein 70 (Hsp70) and 
heat shock protein 90 (Hsp90) could be used to improve efficacy of VSV against PDAC. 
Molecular chaperones Hsp70 and Hsp90 have been implicated in key steps of neoplastic cell 
viability due to their role in protecting the proteome. In addition, these chaperones have been 
shown as required components in antiviral JAK-STAT signaling, which plays a major role in 
cellular resistance to VSV. On the other hand, both Hsp70 and Hsp90 were shown to be required 
for VSV replication. In order to experimentally assess the possibility of modulating heat shock 
proteins to increase permissiveness of PDAC cells to VSV, two Hsp90 inhibitors, two Hsp70 
inhibitors, and one Hsp70 inducer were tested against four PDAC cell lines. This pilot study 
identified one Hsp90 inhibitor and one Hsp70 inhibitor that strongly modulated cell viability 
and/or VSV replication in virus-infected PDAC cells. This proof-of-concept study demonstrates 
the utility of small molecule inhibitors of HSPs as modulators of OV efficacy against pancreatic 
cancer. Future studies will further explore the possibility of combination therapies based on VSV 
and HSPs. 
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Owned and Operated Grocers and the Seeds for Change Project 
 

Elizabeth Marlowe and Ashley Clark 
 

Urban Institute, University of North Carolina at Charlotte 
 
This research project examines what a Community Owned and Operated (co-op) grocer is, as 
well as the ways in which co-ops are developed and managed. There will also be a focus on the 
key elements of coops that contribute to long term sustainability.  This project is designed to 
support eighteen neighborhoods along the West Blvd. corridor of Charlotte, which are part of a 
coalition known as the West Boulevard Neighborhood Coalition. The area is currently 
considered a food desert which means the residents do not have adequate access to fresh food.  
This neighborhood has not historically been able to attract a full service grocer because of its 
demographics and that grocers do not see it as profitable. This research is being done to support 
the West Boulevard Neighborhood Coalition’s Seeds for Change project. This project includes 
three phases of which will result in a full service grocer for the neighborhood in the third phase. 
The Seeds for Change project team, including the West Boulevard Neighborhood Coalition, will 
use the information from this research to inform a larger study on the feasibility of developing a 
co-op in the West Boulevard corridor and the development of recommendations on an 
organizational structure. This research project uses primary and secondary information that is 
discovered through a literature review and creation of a spreadsheet with data on existing co-op’s 
conducted by the researchers. This study selected community owned and operated grocers from 
around the country. Co-ops were selected through a search engine found on the Internet entitled 
“Cooperative Grocer Network.” This website has all known co-ops in a directory for easy access. 
From this list the co-ops were selected based on the quality of information on their website and 
used an exaggerated sample of co-ops in North Carolina. The question remains “How should a 
co-op be spearheaded, managed and sustained effectively? Goals of this project include creating 
a resource for the partners of this project that will empower them with information to explore the 
development of a co-op that will be spearheaded, managed, and sustained effectively; in turn this 
project will also have a positive impact on the overall quality of life and health of those who 
reside in the West Boulevard neighborhood of Charlotte in years to come.  
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How Can Geographic Information System Technology be used to Help Facilitate Change 
and Organize Sustainable Planning Practices in Communities? 

  
Devin Martin, Clinton Jamal Covington, Laurie Garo, and Janni Sorensen 

  
Department of Geography and Earth Sciences, University of North Carolina at Charlotte 

 
BACKGROUND: Charlotte, NC is ranked last nationally in terms of economic upward mobility, 
inferring that if you are born into poverty you are more likely to remain a part of the 
impoverished population in the future. Charlotte’s structural inequality, i.e. social imbalances of 
access to resources experienced by low-income communities, contributes to the lack of upward 
mobility in Charlotte. CHARP (Charlotte Action Research Project) is a service based learning 
program that forms partnerships between UNC-Charlotte and low-income neighborhoods that are 
resource deprived within the Charlotte region. CHARP’s mission is to address these structural 
inequalities to support the battle against social injustices. We encourage neighborhoods to be 
self-supportive by facilitating neighborhood organization which in turn lays the foundation for 
change.  
METHODS: Our community engagement and leadership empowerment efforts were fine-tuned 
using Geographic Information System (GIS) technology and software application (APP) 
development. The project methodology involved a three-step process, beginning with participant 
observations and informal interviews amongst neighborhood leaders, business owners, and 
residents within our case study area, the Enderly Park Community. Social concerns voiced by the 
community were then applied to the design and programming of a mobile GIS “APP” that 
provides both Enderly Park residents and CHARP with the ability to access neighborhood assets 
and issues. Examples of neighborhood characteristics programmed into the app include 
accessibility to services, infrastructure issues, and housing conditions. The final step involved a 
“windshield survey” which was conducted to test the effectiveness and relevance of the “APP” in 
addressing the neighborhood’s social concerns. 
RESULTS: We successfully developed an APP that allows for CHARP and Enderly Park 
residents to document, evaluate and understand different problems and assets within their 
community via an open, cloud-source map database. Field-collected data are represented visually 
as points geo-located on a web-based map, with linkage of each location to corresponding 
neighborhood issues and assets. The test windshield survey thus demonstrates that this user 
friendly mobile software application, with an easily understandable user-interface, provides 
CHARP and Enderly Park residents with the tools necessary to collect the social inputs they need 
for promoting positive change within their community. 
CONCLUSIONS: Given that structural inequality is what the Enderly Park community is 
experiencing, the “APP” serves as an empowerment tool that allows for community residents to 
create healthy, manageable, and effective change that promotes sustainable communities for the 
future. The application enables residents to identify where structural inequalities exist within the 
Enderly Park community. This provides CHARP with access to data they need to foster 
community change and to communicate this information to applicable personnel such as city 
planners and government officials. 
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The Role of Racial Identity Caucusing in Community-Based Organizations Racial/Ethnic 
Equity Work  

 
Linda Medina1 and Dr. Susan McCarter2 

 
1 Public Policy Concentrator, Brown University   

2School of Social Work, University of North Carolina at Charlotte 
 
This research explores racial identity caucusing as a component of the racial/ethnic equity work 
conducted by community-based organizations that have a stake in the juvenile justice system. 
Race Matters for Juvenile Justice (RMJJ) is a collaborative leadership group that aims to reduce 
the disproportionate and disparate outcomes that youth of color face within the system. Using 
RMJJ as a vehicle for the research, we are able to identify how key stakeholders hold themselves 
accountable in examining their privileged positionalities when working with communities of 
color. Thirty-nine RMJJ members who have completed the Dismantling Racism race analysis 
workshop completed online questionnaires. These quantitative and qualitative data were 
analyzed to inform RMJJ’s caucusing process.  Then, 12 in-person interviews were conducted by 
two trained researchers with regular members of RMJJ’s established racial caucuses called 
Catalyzing Change.  These interviews facilitate the examination of how community members 
gather in their respective racial groups and unpack the influence dominant White culture has had 
on their identity formation. Our findings provide valuable data for other jurisdictions 
contemplating racial caucusing – including how caucusing can provide a safe (but not always 
comfortable) space where members are encouraged to challenge their identity formation and 
dismantle their internalized racial superiority or inferiority. Furthermore, how it could allow for a 
collective to form among Anti-Racist Whites and People of Color that is dedicated to actively 
advocating for individual and institutional change.   
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Robberies and Non-Fatal Firearms Assaults against Officers 
 

Shannon Messer and Joe Kuhns 
 

Department of Criminal Justice and Criminology, University of North Carolina at Charlotte 
 
The current study examines the correlation between firearms assaults against law enforcement 
officers and robberies in cities and counties across the nation. Recent research suggests a growth 
in firearms used in the commission of robbery. Thus, we hypothesized that we should observe a 
significant correlation between robberies nationwide and firearms assaults against officers. Using 
an existing dataset, created by merging five years of FBI Uniform Crime Reports (UCR) and 
Law Enforcement Officers Killed and Assaulted (LEOKA), Pearson correlations were used to 
assess the relationship between seven Part 1 crimes (homicide, robbery, rape, assault, larceny, 
burglary, and motor vehicle theft) and firearms assaults against officers across an average of 636 
agencies. We found that not only did robberies and firearms assaults against law enforcement 
have a strong, positive correlation, but that relationship grew stronger over the five-year time 
frame. The tendency for robbers to carry firearms coupled with the ‘rational robber’ theory put 
forth by Margarita in 1980 suggests that correlations would be stronger for this crime than for 
others. Possible explanations for the increasing strength in correlations include the increase in 
firearms manufacturing and importation in the U.S., the greater ease in obtaining a firearm 
illegally, and the increasing use of ‘hot-spot’ policing and proactive policing.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

NANOSURE RESEARCH EXPERIENCES FOR UNDERGRADUATES PROGRAM 
 

Synthesis and Characterization of Redox-Responsive Porphyrin-Loaded 
Polysilsesquioxane Nanoparticles for Photodynamic Therapy 

 
Cayli Mena1, Zachary Lyles2, Ridhima Juneja2, and Juan Vivero-Escoto2 

 

1Department of Chemistry, Catawba College 
2Department of Chemistry, University of North Carolina at Charlotte 

 
Protoporphyrin IX (PpIX) is a biocompatible photosensitizer and a naturally occurring porphyrin 
derivative of hemoglobin.  PDT is used to selectively kill cancerous cells without harming 
healthy cells.  This therapy works by localizing functionalized PpIX molecules to tumor cells 
and irradiating the tissue with light.  The irradiation activates the PpIX, allowing it to produce 
singlet oxygen and reactive oxygen species to trigger cell death.  The goal of this project is to 
assemble porphyrin-loaded polysilsesquioxane (PSilQ) nanoparticles. Two ligands, control and 
redox-responsive, were synthesized from PpIX molecules. The porphyrin ligands were 
characterized using a wide variety of analytical techniques including FT-IR, 1H-NMR, and UV-
Vis spectroscopy.  Porphyrin-loaded PSilQ nanoparticles were fabricated using the porphyrin 
ligands as silica precursor by using two different approaches: microemulsion and reverse 
microemulsion.  The structural and photophysical properties of these PSilQ nanoparticles were 
characterized using multiple techniques. Moreover, the in vitro PDT performance was 
determined using prostate (PC3) and colon (HT-29) cancer cell lines. 

Figure 1. This figure shows a porphyrin-loaded PSilQ nanoparticle being taken up by a 
cancerous cell via the endocytic pathway.  Once the nanoparticle is localized within the cancer 
cell, the PpIX ligand will be released due to the reducing environment within the cell.  The 
released ligand can then be activated via irradiation with light, causing the generation of singlet 
oxygen and ultimately resulting in cell death. 
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Credit and Economic Activity in the Eighteenth Century: The Account Books of Aldam 
and Benson 
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This CRS research project seeks to expand knowledge in the fields of business and accounting 
history regarding the use of credit as an instrument of exchange in the eighteenth century British 
wool textile industry. This research utilizes the ledgers, cash books, and other accounting 
materials of Aldam and Benson, a mid-sized family firm based in Leeds, one of the centers of 
England’s vibrant wool textile industry.  Aldam and Benson’s accounts run from the 1750s to the 
1770s, and this research focuses on the years 1758-1761, for which there is a complete ledger 
and also a cash book. The ledger is a collection of transactions between the firm and its many 
correspondents. The cash book is a sequential list of cash received and cash paid by a firm.  
 
This research seeks to shed light on eighteenth century accounting practices and how family 
firms understood their business. This research involved entering close to 5,000 transactions into 
Microsoft Excel, followed by analysis. The data can provide information on the credit terms, the 
time given before credit is due, negotiated by Aldam and Benson. The data can also provide 
information on Aldam and Benson’s use of the discount to encourage early payment. 
Furthermore, Aldam and Benson’s accounts give insight into the range and habits of the firm’s 
customers, including the ways in which they chose to pay. This research not been done in great 
detail before, and this research seeks to contribute new knowledge regarding credit and 
accounting practices. 
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Programmable nuclei acid polygons for controlled delivery of siRNAs. 
 

Courtney Oaks1,2, Emily Satterwhite1, Lauren Rackley1, Emil F. Khisamutdinov2, and Kirill A. 
Afonin1 
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The progression in the field of bionanotechnology involves the design and synthesis of artificial 
nanoparticles with wide spectra of applications in pharmacology, medicine, biomaterials, 
electronics etc. The unique properties of RNA molecules to form noncanonical, local or long 
range interactions result in a large library of structural motifs that can be used for RNA 
nanoparticle construction. To date, naturally occurring RNA 3D motifs have been used widely in 
nanoparticle design using computer-aided approach. However, most of the natural RNA modules 
fold into desired/native 3D conformations only if certain conditions are satisfied, e.g. pH, 
presence of mono and/or divalent ions, proteins, and other nucleic acids. Here, we report in silico 
design and application of artificial tetra-uracil (U) linking nucleic acid module as a robust 
building block to fabricate fine-tunable polygon nanoparticles for the emerging field of RNA 
nanotechnology. We demonstrate that the tetra-U RNA module can be implemented to construct 
nanoarchitectures possessing equilateral triangle, square, pentagon and hexagon shapes for 
controlled delivery of siRNAs to cancer cells. The polygons can be readily prepared from RNA, 
DNA and mixture of RNA and DNA strands and have fine-tunable properties such as enzymatic 
degradation, thermodynamic stability, and immunostimulatory activity. The hybrid nano-
scaffolds were shown to be resistant in nuclease abundant environment making its production 
economically favorable compare to those using modified nucleotides. Conjugation siRNA 
strands targeting GFP expression results in significant knock-down protein expression in vitro. 
The work reported herein paves the way towards exploration of economically favorable and fine-
tunable hybrid RNA/DNA nanostructures to fulfill the needs of the rapidly developing RNA 
nanotechnology field.  
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BACKGROUND: Parents play a critical role in shaping the way their children interact and learn 
about the world around them. The Learning Collaborative (TLC) is a high-quality preschool 
education program in Charlotte that seeks to provide a stimulating environment for young 
children and enhance parental competencies. TLC has implemented an early intervention 
program called the Positive Parenting Program (Triple P), which aims to teach parents how to 
improve their parenting skills to address their children’s behavioral and emotional development. 
TLC is interested in assessing the impact of this program on parenting behaviors. This study 
provides an initial examination of changes in parent-child interactions while parents are enrolled 
in Triple P, and an analysis of factors that might contribute to enhanced parenting behaviors. 
 
METHODS: Parents participated in 8 sessions of the Triple P during an 8-week period that 
focused on topics such as managing fighting & aggression, dealing with disobedience, 
developing good bedtime routines, and hassle free shopping with children. Parent-child 
interactions (N=21) were videotaped during 15-20 minutes of parent-child play prior to their 
participation in the Triple P (Time 1; T1) and ten of those families were videotaped after the 
intervention (Time 2; T2). For the present work, Comfort and Gordon’s (2009) Keys to 
Interactive Parenting Scale (KIPS) was used to rate and code videos of the parent-child 
interactions. KIPS is a standardized assessment tool used to observe and assess parenting by 
trained and certified raters. The KIPS scale ratings range from 1 to 5 (with 5 being the most 
favorable rating for each item) and videos are scored across twelve parenting behaviors, which 
are then grouped into 3 categories of behaviors, described as Building Relationships, Promoting 
Learning, and Supporting Confidence. 
 
RESULTS: Paired sample t-tests revealed no significant changes between T1 and T2, except for 
one individual behavior (encouragement), which displayed a significant decrease. Additional 
factors of gender and ethnicity that could indicate improved behaviors were analyzed. The 
sample included 50% Hispanic/Latino, 50% African American, 6 boys, and 4 girls. Boys tended 
to exhibit an increase in majority of the items whereas girls exhibited a decrease, although these 
differences were not significant.  
 
CONCLUSIONS: Ultimately, the small sample limits the ability to detect significant differences 
and the generalizability of these results. These data do not provide evidence that Triple P 
positively affects parenting behaviors. However, the topics covered in Triple P were not closely 
related to the parenting behaviors rated by KIPS, suggesting that KIPS may not adequately 
measure behavior changes that Triple P might produce. The different patterns of change apparent 
in boys versus girls suggest that TLC should explore reasons why these differences might occur. 
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Survival of Clinical and Environmental Genotypes of Vibrio vulnificus in Individual Blood 
Typed Serum 

Mariah H. Osenga, Britney L. Phippen, and James D. Oliver 

Department of Biological Sciences, University of North Carolina at Charlotte 
 

Vibrio vulnificus, a marine bacterium, is the leading cause of seafood-related deaths in the United 
States as it accounts for approximately 95% of fatalities. Most commonly found in estuarine and 
coastal waters it can be present in oysters and other shellfish, which can cause septicemia when foods 
are consumed raw or undercooked. Ingestion carries a 50% mortality rate following symptoms that 
develop within 36 hours of infection. In addition to septicemia, V. vulnificus can enter the host via an 
open wound, typically occurring during aquatic activities in waters that contain the pathogen, 
potentially causing necrotizing fasciitis. The presence of predisposing diseases that weaken the 
immune system, including liver cirrhosis, diabetes mellitus, and alcohol abuse, create a greater 
chance for disease in infected individuals. In many cases, this is due to a rise in serum iron allowing 
rapid and extensive bacterial growth. This bacterium can be divided into two genotypes, clinical (C) 
and environmental (E), which are based on both genetic features and isolation source. As wound 
infections are generally caused by E-genotypes, we can further divide these into two groups, 
“environmental” and “wound” strains, based on whether this genotype is isolated from the 
environment or from a wound infection. Currently, there are no defined virulence factors in V. 
vulnificus other than the requirement for an antiphagocytic capsule, however, serum survival has 
been used as a marker for potentially virulent strains in the laboratory. Previous methods utilize 
pooled human serum in which all blood types are present in one sample. A preceding study of a 
closely related species, V. cholerae, the causative bacterium of cholera, showed that persons with O 
blood types are significantly more likely to develop severe cases. This led us to hypothesize that 
certain blood types might lead to greater resistance/susceptibility in V. vulnificus. We exposed C- and 
E-genotypes (both environmental and wound) to individual serum blood types for up to 24 hours and 
recorded the colony forming units per milliliter of serum (CFUs/ml) to monitor growth/death. We 
used the CFUs/ml at each time point to calculate a resistance/survivability score, where a score 
greater than 0.8 represents resistance, and a score less than 0.8 represents that strain being susceptible 
to the bacteriocidal effects of serum. We found there to be a general trend, with strains remaining 
resistant to serum until 24 hours and then becoming susceptible. However, an E-genotype 
(environmental isolate) strain had results that were inconsistent with this trend, showing 
resistance/susceptible with certain blood types at each time point. This strain was susceptible to A+ 
and both O blood types, while being resistant to the others, suggesting blood type specific killing. 
Another interesting finding was when both genotypes of V. vulnificus were exposed to two different 
types of pooled serum, the resistance and susceptibilities were different. This raises many more 
questions concerning the use of blood type specific samples as a marker for potential virulent strains, 
however, much more investigation is required to draw such conclusions. With continued research on 
strain variability with respect to resistance/susceptibility in human serum we can assess virulence of 
these diverse genotypes between individual blood types.  
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Uptake and Effects of Titanium dioxide Nanoparticles on Sea Anemone, Aptasia pallida 

Himani V. Patel, Tamara Gaspar, and Amy H. Ringwood 
 

Department of Biological Sciences, University of North Carolina at Charlotte 

Particles in the nanoscale range have unique and valuable characteristics. However, the same 
properties can be problematic from a toxicological perspective. Titanium nanoparticles (Ti-NPs) 
are one of the most commonly synthesized metal oxide nanoparticles that are used to provide 
whiteness and opacity to products such as paints, plastics, papers, inks, foods, toothpastes, and 
they are also used extensively used in cosmetic and skin care products such as sunscreen lotions. 
This study is designed to understand the potential impacts of accumulation of TiO2-NPs on cell 
physiology of sea anemones and their symbiotic algae, known as zooxanthellae. Furthermore, 
anemones can be used to consider how TiO2-NPs could also affect corals. This is important 
because the effects of TiO2-NPs as pollutants have not been extensively researched in Class 
Anthozoa despite many of these species being subject to significant exposures of TiO2-NPs, 
specifically via sunscreens. 

Titanium nanoparticles and sea water were charged by exposing a concentrated solution to 
sunlight for 12 hours. To measure oxidative stress, in vitro studies were conducted by exposing 
tentacles to charged sea water as the control group, and 10 ppb, 100 ppb, and 1000 ppb of 
charged Ti-NPs; and the same was repeated for uncharged TiO2-NPs and sea water. Upon 
exposure completion, the animal and algal tissues were separated and frozen, and used for lipid 
peroxidation assays and total protein assays. The uptake of Ti-NPs in the animal and algal cells 
of anemones was characterized using fluorescent microscopy by tagging the TiO2-NPs with 
Alizarin red dye. 

While there were no increases in lipid peroxidation in the zooxanthellae with either charged or 
uncharged TiO2-NPs, there were increases in the anemone animal cells with both charged and 
uncharged TiO2-NPs. The microscopy work confirmed internalization of TiO2-NPs in the animal 
cells. However, due to the high background fluorescence of the chlorophyll in the algal cells, we 
could not confirm uptake in the zooxanthellae.  Therefore we conclude that the TiO2-NPs were 
more readily accumulated in the animal cells that resulted in significant increases in tissue 
damage as indicated by the increased lipid peroxidation. 
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Contemporary Circus Dramaturgy for the Theatre Production of Trickster Tales 
   

Jessica Pennachio and Carlos Alexis Cruz 
 

Department of Theatre, University of North Carolina at Charlotte 
 
This study aims to explore diversity in Charlotte by looking at well-known Trickster Tales that 
have been passed down for generations. These tales will be pieced together for the stage in a 
physical theatre piece. A trickster is a cunning and deceptive character who is commonly seen in 
folklore. The tricksters chosen were based off of characters whom originated in the cultures and 
ethnicities represented in Charlotte. By researching Trickster Tales throughout history this study 
aims to understand where these stories originate and how they resonate in the Charlotte 
community today. This process will continue throughout the Fall 2016 and Spring 2017 
semesters as students will work in a class titled Devising: Trickster Tales in order to put in 
practice and create a physical theatre and contemporary circus arts show based on the research 
gathered throughout this summer research program. Once this class is completed the rehearsal 
process for the show will begin in the Spring 2017 semester. Over the course of the summer the 
scholar had the opportunity to learn circus arts in a 5 week long intensive class, which created a 
type of vocabulary that, will be used while piecing together the show over the course of the 
upcoming semesters. In order to discover how the stories resonate in Charlotte the scholar 
connected with various leaders in the community and will maintain these contacts throughout the 
creation of the show. This will enable the scholar to bring the stories to various age groups, 
cultures and ethnicities. Once we have an understanding of the responses to these Trickster Tales 
we will incorporate what we have learned into the show so it resonates with the community in a 
positive manner. In particular, we focused on the Brer Rabbit story as it received negative 
reviews when Disney created the film Song of the South in order to bring the classic tales to the 
screen. The film was seen by many as a “racist portrayal” of the beloved character Uncle Remus, 
who narrates the stories. Throughout the creation of the show we hope to recover these stories 
and present them how they were originally intended. The community will be able to see the final 
product as the show will be presented on the Mobile Arts and Community Experience Stage 
where it will be taken to various locations around Charlotte, once again taking the Trickster 
Tales to the communities. 
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Differences in temperature-induced inducible heat shock protein (HSP) expression in 
populations of the starlet sea anemone, Nematostella vectensis. 

 
Abigail L. Perkins1 and Adam M. Reitzel2 

 

1Department of Biological Sciences, Purdue University 
2Department of Biological Sciences, the University of North Carolina at Charlotte 

 
Estuaries are coastal habitats where freshwater meets saltwater. In a single day, these habitats 
experience dramatic changes in temperature as well as most other abiotic factors. The starlet sea 
anemone (Nematostella vectensis) inhabits estuaries along the United States’ Atlantic coast 
where individuals experience >20°C changes every day and more than 40°C a year. The range of 
temperature as well as the mean high temperatures vary over the Atlantic coast due to a sharp 
thermocline from Florida to Maine in which many species show evidence for local adaptation. 
For this research, starlet sea anemones collected from throughout their native range were used as 
a model organism to examine the effects of temperature changes on physiological stress. A group 
of inducible heat shock proteins (HSP) are produced in response to stress, such as temperature 
increases, and can be used as biomarkers. Three genetically distinct starlet sea anemone 
populations in Maine, Massachusetts, and North Carolina were studied to compare the 
interpopulation differences in inducible HSP production in response to temperature change. For 
this research, RNA was extracted from starlet sea anemone using BIO-RAD AurumTM Total 
RNA Fatty and Fibrous Tissue Kit. Quantitative PCR (qPCR) was used to measure HSP 
production in the three adult starlet sea anemone populations in response to acute and chronic 
temperature changes. The acute temperature experiment involved raising the environmental 
temperature two degrees Celsius every hour for eight hours (20°C - 36°C). Four organisms were 
removed from each population at 20 °C, 28 °C, and 36 °C in order to quantify HSP production. 
The chronic temperature experiment was conducted after the acute temperature experiment, and 
it involved two groups. The first group’s environmental temperature dropped from 36°C to 20 °C 
overnight (~16 hours). The second group remained in a 36 °C environment the same duration of 
time. Studying the interpopulation differences in temperature change response can provide 
insight on how starlet sea anemone populations will respond to climate change along the Atlantic 
coast. In addition, this knowledge can provide insight on how other estuarine organisms will 
respond to climate change. 
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Trickster's Tale's 
 

Samuel Petre and Carlos Alexis Cruz 
 

Department of Theatre, University of North Carolina at Charlotte 
 

My summer research program involves researching the Brer Rabbit Trickster Tales, written by 
Joel Chandler Harris, and how they have come to be seen as racest and turned into a racial slur. 
Written by a southern white male in the late 1880's, Joel Chandler Harris wrote these stories 
based on African folk tales from slaves he knew as a child. As stated by him, the Brer Rabbit 
tales were largely an attempt to preserve an important part of African culture history before it 
disappeared. But since his publication of these stories, they have been corrupted from years of 
racism and has come to represent something the original stories did not. My goal is to 'rescue' 
these stories and bring about positive connotations associated with them, while using the stories 
to address social issues within the Charlotte community. I will be collaborating with 
organizations within the Charlotte community (Imaginon, QC Family Tree, Charlotte Children's 
Theatre, and hopefully others) to retell the stories to children and adult audiences in a fun and 
engaging way. I will be using feedback from the Charlotte community as inspiration and 
guidance as I work with my mentor, Carlos Alexis Cruz, to devise a physical theatre 
performance piece based from these tales. With ongoing research, a physical theatre class in the 
fall of 2016 at The University of North Carolina at Charlotte named "Trickster Tales" will be 
dedicated to physically constructing the piece, then in the spring semester of 2017, the show will 
be toured and performed throughout the Charlotte area on the mobile stage, MAX. It is necessary 
because it will be drawing on diverse ethnic and cultural backgrounds to put together a piece that 
transcends barriers, stereotypes and languages to tell stories and reflect messages all humans can 
learn from; with hopes of honoring and presenting the true messages of the Brer Rabbit 
Tricksters Tale's Joel Chandler Harris had intended.  
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Ultramicrotomy in Nanotechnology 
 

Tan Phan1, Siang Yee Chang2, Zhiguang Cui 2, and Terry Xu2 

 
1Department of Physics, Davidson College 

2 Department of Mechanical Engineering and Engineering Science, University of North Carolina 
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Ultramicrotomy is a technique that uses an ultramicrotome for cutting samples into ultra-thin 
sections, with thicknesses on a scale of nanometers. The ultramicrotome allows for easy 
production of multiple samples of identical thicknesses, which is particularly useful for 
transmission electron microscopy (TEM). Although this technique is typically used to prepare 
biological samples, this project aims to explore the process of ultramicrotomy and the uses of 
ultramicrotomy outside the field of biology. A variety of experimental factors involved in cutting 
samples were first investigated. These factors include but are not limited to embedding the 
samples in resin, dry and wet sectioning techniques, and techniques to minimize damage to the 
knife and sample. The optimized techniques were then applied on a preparation of different 
samples, such as a dehydrated leaf, a gold thin film sample embedded in resin, and a copper tape 
embedded in resin. Lastly a novel technique called nanoskiving, which is a means of producing 
nanostructures with specific dimensions using ultramicrotomy, was explored.  
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Testing and Training System for Jet Engine Auxiliary Power Unit 
 

Andrew De Piante and Peter Tkacik 

 
Department of Mechanical Engineering, University of North Carolina at Charlotte 

 
ABSTRACT: In addition to the main jet engine(s) that provide the necessary power for flight, 
most aircraft house a smaller gas-turbine commonly called an Auxiliary Power Unit (APU). An 
APU’s function is to be a more efficient power source than the aircraft’s main engines. Thus, one 
can come to the conclusion that an APU is used when there is no need for the main engines; 
during ground activities before take-off and after landing. This includes but is not limited to the 
provision of electrical power used for the cabin’s climate conditioning and pneumatic or 
hydraulic power to start the aircraft’s primary engines. The University of North Carolina at 
Charlotte (UNCC) was given multiple “Solar” APUs by gracious individuals of the Naval Air 
Systems Command or NAVAIR located in Cherry Point, North Carolina. The APUs that were 
used for this project were used on Chinook-style twin rotor helicopters. These aircraft were 
primarily used by the United States Navy as a personnel transport and as a utility vehicle. The 
APU’s location on this aircraft is under the aft rotor along its centerline and behind the main 
engines. 
 
The primary goal of this project is to get our APU gas-turbine running using the Mobile Navy 
Training Control Panel so that it can be used for gas-turbine research and laboratory classroom 
learning. Experiments using Particle Image Velocimetry (PIV) were in progress at the beginning 
of this project and it was imagined that these methods could possibly be applied to the flow from 
the APU’s exhaust and its intake as well. Subsequent data processing could lead to interesting 
results and further spark ideas for exploration. Depending on the rate of progress with regards to 
the operation of the APU on hand, there could be the remote possibility of completing PIV 
experiments towards the end of this project. 
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International Assistance and the World Heritage Convention 
 

Nicholas Piccoli and Vaughn Schmutz 

 
Department of Sociology, University of North Carolina at Charlotte 

 
In 1972, The United Nations Educational, Scientific, and Cultural Organization (UNESCO) 
adopted the Convention Concerning the Protection of the World Cultural and Natural Heritage, 
or World Heritage Convention, to identify and protect outstanding cultural and natural heritage 
sites around the world. Facilitating international cooperation in preserving the world’s heritage is 
a key purpose of the World Heritage Convention. Countries that have ratified the Convention are 
eligible to request international assistance in preparing, conserving, and managing world heritage 
sites.  Despite the availability of international assistance, significant imbalances remain across 
countries and regions in the inscription of sites on the World Heritage List.  The main purposes 
of this research are to describe trends in the distribution of international assistance over time and 
across regions, explore changes in the priorities and process by which requests for international 
assistance are granted, and to explain the relationship between international assistance and 
inscription. To address these issues, we use archival data retrieved from UNESCO’s World 
Heritage Centre website.  Data on every international assistance request granted from 1977-2016 
were collected as well as documents containing relevant decisions made at annual statutory 
meetings of the World Heritage Committee.  In addition to descriptive trends and content 
analysis of key decisions, regression analysis is used to assess the relationship between 
international assistance and site inscription at the country level, controlling for a variety of other 
factors. Preliminary results highlight three distinct time periods that correspond to key decisions 
made during statutory decisions.  In particular, a sharp decline in international assistance in the 
early 2000s occurs, in part, due to a 2004 decision to focus on training projects. The distribution 
of assistance varies by region, with Africa receiving almost one-fourth of assistance granted 
during the time period of this study. 
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Methods Development for Measuring Proliferation Rate and Cell Cycle Phase Synchrony 
in a Harmful Algal Bloom Dinoflagellate 

 
James A. Pingenot, Erik L.J.E. Broemsen, and Matthew W. Parrow 

 
Department of Biological Sciences, University of North Carolina at Charlotte 

 
The project reported here was conducted in support of a NOAA-EPA funded project to 
determine how toxin production may be linked with cell cycle phase progression in laboratory 
and field populations of the harmful algal bloom-forming dinoflagellate Karlodinium veneficum. 
This microalga produces potent cytotoxins that cause economically damaging fish kills 
worldwide in estuaries and aquaculture facilities, but the molecular, cellular, and population-
level mechanisms the regulate its toxin production are poorly understood. The specific goals of 
this REU project were to test and optimize critical methods for comparatively measuring 
population proliferation rates and degree of cell cycle synchrony using both a mitotic index 
technique and digital microfluorimetric measurement of the DNA cell cycle in laboratory 
cultures of K. veneficum. A diel incubator was constructed and laboratory cultures were 
examined over time for cell abundance, % cells in morphologically visible mitosis, and 
population DNA cell cycle distribution using a microscope-based digital microfluorimetry 
method. This method utilized a new-to-the lab linear cooled CCD camera and image analysis 
software for measuring DNA-fluorescence of SYBR Green stained K. veneficum cells. The 
potential efficacy of this system for quantitatively measuring K. veneficum genomic DNA 
content and cell cycle phase was examined by analyzing cultured cells in comparison to 
fluorescent bead and trout erythrocyte nuclei DNA standards.      
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Appearance Model Assisted Tracking of Ants 
 

Haely N. Pratt and Min C. Shin 
 

Department of Computer Science, University of North Carolina at Charlotte 
 
BACKGROUND: Insect tracking is an essential component of biological and ecological studies, 
aiding in the understanding of complex sociological behaviors and environmental response. 
Automation of an accurate tracking process would save time in the compilation of important 
data, allowing more time for discovery and analysis. 
 
METHODS: Insect tracking involves both the detection of individual insects in each frame of a 
video and maintaining the insects’ identities by associating their detections over time. These 
associations form tracklets, or paths along which the individual insects travel. Associating insect 
detections is a difficult task as insects of the same type can have a similar appearance, the same 
insect may look vastly different due to non-rigid motion such as curling, and motion prediction 
can have limited effectiveness when detection fails over several frames. Therefore, a separate 
method for comparing segmented tracklets is needed to link those belonging to the same insect. 
Siamese convolutional neural networks (CNNs) have been used in developing appearance 
models that can be used in the comparison of image pairs. As CNNs tend to be robust to changes 
such as pose and lighting, we use a Siamese CNN architecture to train a metric of similarity in 
the appearance of ant image pairs using a training set of 100,000 image pairs. Image samples 
were generated from a ground truth of ant locations in the first 5,000 frames of three ant videos. 
Positive samples—pairs of images belonging to the same ant—have a minimum frame separation 
of 60 frames such that the ant is more likely to have a different appearance. Negative samples—
image pairs belonging to different ants—are restricted to ants within the same video. This 
appearance similarity metric is combined with tracking metrics in order to determine whether a 
pair of ant detections belong to the same ant. The combined metric is then used to connect 
tracklets belonging to the same ant which are separated by occlusion. 
 
RESULTS: Currently, given a pair of ant images, the appearance model determined by the 
Siamese CNN can correctly distinguish between ants in approximately 70% of the provided 
samples. We are currently working to embed a comparison in performance between different 
sample pairs and extend testing to the tracking environment. 
 
CONCLUSIONS: The use of an appearance model generated by a Siamese neural network is 
likely to be more accurate than color-based similarity metrics, such as color histograms, when 
combined with tracking metrics. Even with high error rates in the standalone model, when used 
in conjunction with tracking data, this data association method is likely to improve overall 
tracking quality. 
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2016 CTI Summer Research Experience for Teachers:  
Connecting K-12 Teaching and the Study of Nanoscale Science  

 
Kenia Rios1 and Scott Gartlan2 

 
1 Department of Psychology, University of North Carolina at Charlotte 

2 Executive Director, Charlotte Teachers Institute 
 
 
The STEM fields have become increasingly prioritized within the K-12 curriculum. There is 
extensive research in the literature regarding science education and teacher professional 
development. However, there exists a gap between this research and documentation of scientist-
teacher partnerships and their cooperation in creating science education curriculum for K-12 
students. This project was a process evaluation of the Charlotte Teachers Institute (CTI) Summer 
Research Experience for Teachers pilot program. The purpose of this process evaluation, as 
defined by Stufflebeam’s CIPP Model (2004), was to document the implementation of this 
program. The participants fell into three groups: scientists (N=1), graduate students (N=2) and 
classroom teachers (N=2).  The methods used to document this process evaluation included 
preliminary and post interviews, naturalistic observation of lab work and weekly meetings, and 
weekly reflection logs.  A typical day in the lab involved either one or two graduate students 
mentoring two classroom teachers.  The scientist participated in weekly lab meetings.  Graduate 
student mentorship of teachers was observed to be a critical factor in delivering this research 
experience for teachers.  Similar to previous research (Caton, Brewer, & Brown, 2000), teachers 
observed the importance of establishing a common vision for collaboration among key partners.  
Teachers began to identify specific examples of how the university-level research could be 
translated to their students in the classroom.  Going forward, a collaborative research project 
among scientists, graduate students and classroom teachers should emphasize the ways roles and 
responsibilities are outlined and executed prior to the start of the program activity.    
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Installation and Refinement of Sensors for Future Control and Development of the 
Zapatabot Platform 

 
Walden Saldana-Montavon, Ben Rhoades, and James Conrad 

 
 Department of Electrical and Computer Engineering, University of North Carolina  at Charlotte 
 
BACKGROUND: With the success of recent commercialization of basic automated driving 
systems, the continued development of technologies in this sector is an active area of research in 
the embedded systems lab at UNC Charlotte. The Department of Computer and Electrical 
Engineering’s students and faculty have been working to develop a semi-autonomous all-terrain 
vehicle. The project, code named Zapatabot, has a goal of becoming a development platform for 
autonomous vehicle control algorithms. The Zapatabot aims to provide a platform that matches 
all of the vehicle dynamics needed to accurately capture the roadway dynamics of a vehicle, as 
well as easy implementation with a Controller Area Network communications bus and 
integration of the Robot Operating System (ROS). Zapatabot, in its current form, enables the end 
user to control the steering, braking, and throttle via a remote control transmitter and receiver. 
Additional peripherals such as global positioning system (GPS), light detection and ranging 
(LIDAR), and a standard USB camera are needed to equip Zapatabot with the sensory 
information that most modern semi-autonomous vehicles incorporate. In addition to demonstrate 
future Vehicle to Infrastructure communications, a roadside wireless sensor network was to be 
designed, developed, and deployed. The goal of this network is currently to report upcoming 
road curvature and slope severity information to the vehicle. 
 
METHODS: All sensors chosen to be installed on the Zapatabot itself were integrated into a 
ROS environment. ROS is a set of tools and libraries that provide a framework for quick 
development of robotic systems. By installing these sensors in a ROS environment, the data 
collected by these sensors will be easily accessible to any future control scheme. The roadside 
wireless sensor network was tested separately from the Zapatabot platform. This ensured both 
sides of the communications were integrated correctly. The accuracy of this road curvature data 
was evaluated by collecting road curvature readings from roads around campus.  
 
RESULTS: The GPS, SICK LIDAR (LMS200), and webcam (Logitech C170) were all installed 
and communicating with via ROS. The curvature and slope data collected by the roadside units 
was compared to handheld GPS regions as well as the Highway Performance and Management 
curve classification scheme. All location data collected by hand and by the sensor network was 
accurate to within one percent.  
 
CONCLUSIONS: By installing and confirming the operation of these sensor, future teams can 
easily test control algorithms and other important automated driving techniques on this system.  
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Excited State Dynamics of Porphyrin Single Crystals and Thiazolo Crystals  
 

Nemah-Allah Saleh, Michael Walter, and Daniel Jones 
  

Department of Chemistry, University of North Carolina at Charlotte 
 
Molecular devices synthesized to mimic features of the natural solar energy have been 
researched extensively over the years. Porphyrins have been studied due to their physical and 
chemical properties as well as their applications in different fields such as nanoscale science and 
photodynamic therapy. Thiazolo(5,4-d)thiazole (TTz) has been recently incorporated into a 
series of active materials which are used in the field of organic electronics and in organic π dyes 
for dye-sensitized solar cells. In this study, 5,15 Bis (2,6 dioctoxyphenyl) porphyrin and 
thiazolo(5,4-d)thiazole will be used as donor and acceptor molecules respectively to engineer 
efficient organic cells. Excitation diffusion, molecular structure, and orientation of each are all 
vital components for maximum efficiency of these organic cells. The photocurrent of the crystal 
will be measured. Then, the device will be coated with optically transparent dielectric parylene 
(trap free interface with organic crystals). Finally, the photoconductivity will be measured again. 
Photoluminescence of the crystals will be imaged. The prime source of photoconductivity on the 
surface of the cell will be the diffusion of the excitons. Our findings should indicate enhanced 
excitation lifetimes and strong photoluminescence quenching.    
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Synthesis and Characterization of Cationic Photosensitizers for the Photodynamic 
Inactivation of Escherichia coli 
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The resistance of bacteria against antibiotics is expanding and spawning the search for 
alternative antimicrobial therapies. Photodynamic inactivation (PDI) has shown promise as a 
treatment against multidrug resistant bacteria. This light-based therapy features the transport of a 
photosensitizer (PS) to the infected site. The PS is activated by the irradiation of visible light to 
produce a singlet oxygen and/or reactive oxygen species that eventually kill bacteria. Porphyrins 
have been investigated as efficient PSs in PDI due to their biocompatibility of host cells. The aim 
for this project is to synthesize and characterize the following cationic porphyrins, trans-5,15-
bis(4-trimethylammonium)phenyl-10,20-diphenylporphyrin and 5,10,15-tris(4-
trimethylammonium)phenyl-20-phenylporphyrin for their use in vitro against E. coli Gram 
negative bacterium. Two methodologies were pursued to obtain the porphyrins, MacDonald 
[2+2] condensation reaction and tetraphenylporphyrin nitration. Then, the nitro porphyrins 
reduction occurred followed by alkylation. The cationic porphyrins were characterized by IR, 1H 
NMR, 13C NMR and MALDI-TOF.  
                                                               
 
 

 

trans-5,15-bis(4-trimethylammonium)phenyl-10,20-diphenylporphyrin 

5,10,15-tris(4-trimethylammonium)phenyl-20-phenylporphyrin 
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Collateral Sensitivity: Identification of Burkholderia multivorans Bacterial Mutants 
through PCR and Gel Electrophoresis    
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Antimicrobial resistance is responsible for more than half of disease-related deaths globally4. 
Because current antibiotic therapies are not able to prevent the spread of resistance, there is a 
need for new methods of combating these pathogens5. One possible strategy is antibiotic 
collateral sensitivity, which is the phenomenon where a bacterial strain develops resistance to 
one antibiotic and then when it becomes resistant to a second antibiotic it concurrently becomes 
sensitive to the first antibiotic. In some drug combinations, when that bacterium is again given 
the first antibiotic and eventually becomes resistance to it, it simultaneously becomes sensitive to 
the second antibiotic. The significance of collateral sensitivity is that this alternating antibiotic 
network allows for the possibility of dealing with antibiotic resistance by cycling between two 
antibiotic treatments. This phenomenon, which has been demonstrated in just one bacterial 
species, is difficult to study because a strain must first be made resistant to each of multiple 
different antibiotics, then made resistant to each of the other antibiotics, and then checked for 
change in resistance profile². This pattern is continued indefinitely to establish networks. A large 
number of mutant strains are generated. 
 
A current lab project is to determine if collateral sensitivity networks exist in the bacterium 
Burkholderia multivorans. Antibiotic resistance of this opportunistic pathogen is a problem with 
individuals with cystic fibrosis. A PhD student has generated hundreds of mutants, as described 
above, and identified several candidate networks. Strains have been serially propagated over 
many months while being exposed to many different antibiotics; we need to make sure that the 
hundreds of generated mutant cultures are B. multivorans and not contaminants. My role in this 
project is to verify that these bacterial mutants are B. multivorans. The initial strategy was to 
extract DNA from bacterial cultures using a Bactozol™ Bacterial DNA isolation kit, verify DNA 
amount and purity using a NanoDrop 2000 spectrophotometer, and then use this DNA as 
template for PCR. Using Burkholderia-specific primers in amplification and then observing a 
band of expected size (333 bp) when subjecting PCR products to gel electrophoresis was used to 
verify that we have B. multivorans. As of now, all samples that I have processed have been 
identified to be B. multivorans. Because DNA extraction is time-intensive, I decided to 
determine if intact cells could be used as template for PCR. Although not previously published 
with any Burkholderia species I was able to observe expected amplicon product with intact cells.  

 
 

                                                      
4 Imamovic, L, Sommer, MOA. 2013. Use of Collateral Sensitivity Networks to Design Drug Cycling Protocols 
That Avoid Resistance Development. Science Translational Medicine 5(204):1-10 
5 Pál, C, Papp, B, Lázár, V. 2015. Collateral sensitivity of antibiotic-resistant microbes. Trends in Microbiology 
23(7):401-407 
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With the emerging field of nucleic acid nanotechnology, there are many promising and appealing 
characteristics including biocompatibility, highly predictive properties, and more. While it is 
known that these nanoparticles have low toxicity, there is much less known about the level of 
immunogenicity. It is of vital importance to understand the immune system's response to these 
novel pharmaceuticals. In this study, DNA, RNA, and DNA-RNA hybrid nanoparticles of 4 
different shapes were transfected into two different brain cell types in order to assess several 
different cytokine responses which indicates how the cell reacts to the specific nanoparticles. 
Preliminary cytokine levels reveal a much higher response to RNA nanoparticle transfection. A 
lower, yet still significant, cytokine response is seen with DNA-RNA hybrids. These studies 
reveal a reduced immune response to DNA transfection. There are also some correlations 
between nanoparticle shape and immune response. By evaluating the cytokine response of these 
two cell lines, we have provided a comprehensive report of the immunogenicity of the various 
selected nucleic acid nanoparticles. 
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Macrophages with Altered Inflammasomes Modulate Local Inflammation and Breast 
Cancer Progression 
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Breast cancer is a heterogeneous disease that affects more than 12% of women in the US. 
Among breast cancer, inflammatory breast cancer is an aggressive form leading to high mortality 
rates. In breast cancer, as in all cancers, the microenvironment, especially the immune cells 
present within the primary tumor mass foster a pro-tumorigenic environment. In particular, 
macrophage infiltrations within the tumor mass have been associated with poor prognosis. 
Activation of the subcellular protein complexes i.e., inflammasomes, which associate pro-
caspase-1, apoptosis-associated speck-like protein (ASC-1) and NLR family pyrin domain 
containing 3 (NLRP3), leads to the production of the inflammatory cytokines IL-1β and IL-18. 
This response is observed mostly in immune cells but also in epithelial cells in responses to 
pathogens. The role of inflammasomes in cancer progression is less known. Whether 
inflammasomes’ activation in macrophages modulates the pro-inflammatory microenvironment 
in breast cancer was investigated. Briefly, the interactions between macrophages and breast 
cancer cells were mimicked using RAW and J774 macrophages along with the murine 
aggressive mammary 4T1 cancer cells. First, the presence and activation of the inflammasomes 
was determined by flow-cytometry and immunohistochemistry. Further, expression by activated 
RAW and J774 macrophage of the cytokines IL-1β and IL-18 was determined by dot-blots. 
Additionally, whether 4T1 CM modulated macrophages was assessed. Results indicate that in 
contrast with J774 macrophages, RAW macrophages express low to no ASC-1. Thus, as 
expected, the production of IL-18, in particular, by inflammasomes was drastically reduced in 
RAW cell cultures compared to J774 cell cultures. Interestingly, 4T1 CM led to similar 
activation of the inflammasomes that positive control (10µg/ml LPS and 5mM ATP) conditions. 
Taken together these data highlight the role of macrophages through the activation of the 
inflammasomes in the generation of a pro-tumorigenic environment.    
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The goal of this joint project with my mentor (Dr. Mira Frisch, Associate Professor of Cello at 
UNC Charlotte) is to create an anthology and recording of a set of student works written by 
German cellist Georg Goltermann (1824-1898). Each of these pieces focuses on a different 
technical skill that must be mastered by a cello student in order to progress to professional-level 
repertoire later in their career. There is currently a large gap between the eighth and ninth levels 
in the standard Suzuki string method books (which span levels 1-10) used by most modern cello 
teachers. This gap does not promote gradual technical development and many teachers recognize 
that students struggle when they reach level 9 because they are not adequately prepared. Through 
this project, Dr. Frisch and I will encourage cello teachers to bridge this gap in the cello 
repertoire and improve the overall state of cello pedagogy by providing a printed anthology and 
professional DVD recording of carefully selected pieces by Goltermann. Most of Goltermann’s 
works are out of print and are not well known, so there are very few professional recordings, and 
no printed collection for student or teacher access. Pieces selected for our anthology feature 
technical skills that re-emerge in the professional repertoire (sonatas, concertos, and other short 
pieces for cello). The skills learned in Goltermann’s music focus primarily on left hand 
technique, such as fast virtuosic passages, large shifts, and fingerboard geography (the 
relationship between positions on the cello and the proper navigation through these positions). 
These works also encourage mature phrasing, thumb position (a difficult position on the cello 
that is used to play in the highest register), and advanced bow control. Therefore, these pieces 
give students the chance to practice all the necessary skills they will need to play pieces from the 
professional cello repertoire. Our Anthology will provide a selection of eight to ten pieces that 
are edited, printed, and recorded for teacher and student use. This anthology can be implemented 
between the 8th and 9th Suzuki Books, the area where the gap occurs. As a result of our project, 
once a student plays a professional level piece for the first time, they will already have gained the 
higher technical capacity required to perform advanced passages that occur in professional cello 
repertoire and will therefore be able to focus more thoroughly on the artistic merits of their 
performance. 
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Scholars have identified several types of political representation. Descriptive representation 
occurs when legislators or elected officials share a characteristic or experience with constituents. 
Substantive representation refers to legislators acting in the interest of their constituents, though 
they may not share characteristics. This research seeks to answer the question: is there a causal 
relationship between descriptive representation and substantive representation? Specifically, we 
ask whether having more legislators of a minority group in Congress increases the substantive 
representation members of that group receive. Previous research does not find a clear link 
between descriptive and substantive representation but rather that it depends on the 
circumstances. This research analyzes the bills introduced into the U.S. House of Representatives 
from the 80th-114th Congresses in order to address this research question. Studying the 
introduction of bills adds a perspective that focuses on legislators’ behavior and the intensity of 
their preferences. This is important for understanding the function of Congress, the importance 
of having diverse legislators, and how to best represent the interests of all citizens.  
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The Poet Legislator:  Recognizing in Natasha Trethewey’s Recent Works Her Activist 
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While it is not a novel observation to say that former U.S. Poet Laureate Natasha Trethewey is a 
political poet, writing as she does about America’s ongoing social divides, there is an 
opportunity to explore the ways in which her latest volumes function as interrelated pieces of a 
larger project, which aims to amend historical erasure, to expose the enduring racial factions of 
society, and to invocate a call, in chorus with others, for unified change.  To support such a 
reading, in this paper I will closely examine key poems of Trethewey’s, attempting to add to the 
critical conversation established in this area of the scholarship by Katherine Henninger, Pearl 
McHaney, Joseph Millichap, Malin Pereira, and Nagueyalti Warren on three fronts:  first, while 
Trethewey has long been acknowledged as a poet-historian correcting historical erasure, I 
examine how her embrace of the solubility between poet and persona in the lyric poem 
instructively connects the historical to the personal; second, although Trethewey has been 
categorized as a “race writer” by default, I point to the nuanced ways in which her work’s use of 
familial biracialism symbolizes the past and present thrall of American society; third, instead of 
interpreting poetic form chiefly as a protective barrier between difficult topics and the reader, I 
investigate how Trethewey’s use of form, in embodying elements of the West’s artistic 
traditions, tailors for the widest audience possible her activist message of acknowledging, then 
correcting racial inequality. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

BIOLOGY AND BIOTECHNOLOGY UNDERGRADUATE RESEARCH EXPERIENCE PROGRAM 
 

The Effects of PolyDOTs on Cellular Health and Viability in the Eastern 
Oyster, Crassostrea virginica. 

 
Daniel J. Smith1, Tamara R. Gaspar1 Nicole H. Levi-Polyachenko2, and Amy H. Ringwood 1 

 
1 University of North Carolina at Charlotte, Charlotte, NC 

2 Wake Forest University School of Medicine, Winston-Salem, NC 
 
Polymer dynamic organic theranostic spheres (PolyDOTs) are currently being studied as a 
potential to be used in photothermal ablation treatment of cancer. If shown to be successful, 
these PolyDOTs could be mass-produced and it is expected that they, like any other engineered 
nanoparticle (ENP), will be found in the ambient environment. The specific PolyDOTs used in 
these studies are P3HT/BSe PolyDOTs and are activated to thermally ablate cancer cells by 
808nm of near infrared light. The purpose of these studies is to investigate the potential toxicity 
of these types of hybrid nanoparticles to marine organisms.  In order to investigate the potential 
of even greater toxicity (e.g. potentiation) due to solar exposure, which includes UV radiation, 
infrared radiation, and longer wavelengths of light, the PolyDOTs were exposed to the sun for 12 
hours and effectively “charged”. Once charged, hepatopancreas and gill tissues from the eastern 
oyster (Crassostrea virginica) were exposed to various concentrations of both uncharged and 
charged PolyDOTs for 24 hours, and the effects of the PolyDOTs on lysosomal destabilization 
were analyzed using the Neutral Red assay, cell viability was analyzed using the MTT assay, and 
free radical damage was analyzed using the lipid peroxidation assay. Fluorescent deconvolution 
microscopy studies are also being used to visualize particle uptake by oyster hepatopancreas 
cells. The lysosomal toxicity assays with in vitro hepatopancreas tissues exposed to PolyDOT 
particles showed significant increases in sublethal toxicity when cells were exposed to charged 
particles. The MTT toxicity assay showed that there were statistically significant differences 
between the exposure groups when hepatopancreas tissues were exposed to uncharged 
particles. Preliminary data have provided evidence of increased toxicity in gill tissues based on 
the MTT assay. The lipid peroxidation assay showed significant increases in lipid peroxidation in 
hepatopancreas tissues exposed to charged particles.  None of the assays showed any evidence of 
increased toxicity in gill tissues. However, a significant increase in cell viability was found in 
one treatment concentration in gill tissues at the lowest concentration, suggesting a hormesis 
effect. Preliminary data from microscopy studies indicate PolyDOT uptake by hepatopancreas 
tissues. These types of studies are important for understanding the effects of ENPs on oysters, 
and for understanding the broader ecological impacts of hybrid ENPs on estuarine ecosystems.  
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BACKGROUND: Women are underrepresented in the science, technology, engineering and 
mathematics (STEM) fields. Demand in these fields is anticipated to grow, and research shows 
girls with talent and aptitude are not sufficiently provided with STEM opportunities to nurture 
their talent. Project Scientist is a summer day camp for girls ages 4 to 12 designed to eliminate 
this through interactive, challenging and creative educational experiences. The camp is divided 
into six weeks, each focusing on different STEM topics, and girls may attend one or multiple 
weeks.  
 
METHODS: Attitudes toward science and level of engagement in STEM fields are assessed 
before and after attending Project Scientist using a four point Likert scale survey, and the Draw 
A Scientist Test (DAST). This year’s surveys included twenty items assessing level of 
engagement and interest in environmental sustainability, general attitudes toward science, and 
the growth mindset that encourages a resilient attitude toward learning and sees failure as an 
opportunity rather than as an indication of ineptitude. DASTs are scored on a fifteen-point scale 
based on stereotypical depiction of scientists using items such as glasses, lab coat, and a scientist 
working indoors. Higher scores represent more stereotypical, less individualized ideas of science 
and scientists. Data were from the two Project Scientist sites in Charlotte, NC and Pasadena, CA, 
and were divided by week. 
 
RESULTS: Girls who attended Project Scientist in both NC and CA experienced significant 
change in some of the items assessing their attitudes toward science and to environmental 
sustainability. There were also significant differences in attitudes toward sustainability, which 
may be due to difference in the curriculum across sites or to regional variations in intensive 
emphasis in schools or in cultural awareness toward the environment. Post-test answers reflect a 
more resilient attitude toward challenge, and increased levels of engagement, interest, and 
willingness to discuss environmental sustainability.  
 
CONCLUSIONS: While analysis is ongoing as additional weeks of data become available, 
current data show internal and external barriers dissuading women from pursuing STEM careers 
diminishing in girls who participate in Project Scientist. Because future challenges and 
innovation will require enthusiasm, confidence and resiliency toward problem solving and 
sustainability, talent and interest in STEM must be fostered and encouraged in the future 
generation of scientists.  
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Every animal on earth is associated with a diverse community of bacteria (their microbiome). Recent 
research has suggested that microbiomes are important and in some cases essential partners for the 
development, health, and longevity of their animal host. For example, studies of the human 
microbiome have shown particular bacteria species protect us from pathogens, help us to fight off 
illnesses, and affect metabolism. Despite a few well documented examples of the benefits to animals 
from the associated bacteria, the functions and potential importance of the microbiome for most 
species, particularly marine organisms, remains little studied.  Characterizing the role for bacteria in 
these species will identify how microbes may facilitate, or limit, the health and survival of animal 
species in the dynamic natural environment. In this project, we aimed to discover the microbe’s role 
in the development and abiotic stress tolerance for an estuarine sea anemone, Nematostella vectensis.  
Antibiotically and non-antibiotically treated anemones were exposed to varying temperature levels, 
salinity levels, and bacteria strains. Low salinity levels ranged from 1-11 parts per thousand (ppt) and 
high salinity levels ranged from 45-55ppt, both increasing in increments of two. For the bacterial 
experiments, we utilized a subset of both pathogenic and nonpathogenic vibrio species as well as 
known human pathogens such as Enterohaemorrhagic Escherichia coli and Pseudomonas 
aeruginosa. The bacteria strains grew overnight in marine broth at 30°C with aeration. The cells were 
then washed three times in 15ppt artificial seawater (ASW) and re-suspended to a total volume of 
approximately 105−6colony forming units (CFU)/mL of ASW. The bacteria were grown in ASW 
overnight. To prepare the cell free supernatant (CFS), 1mL of the bacterial cells that were prepared 
as previously described, were filtered through a 0.2µm filter. Finally, either 100µL of CFS or 100µL 
of bacteria were added into each well of a 24-well plate. For both the salinity and bacteria 
experiments, 3-5 anemones were placed in each well. For the thermal tolerance experiments, 
anemones were set-up in a 40-well plate and were exposed to varying temperature gradients ranging 
from 25°C-41.5°C. Each project had both +/- antibiotic replicates and each project was also repeated 
for both juveniles and embryos.  In the thermal tolerance experiments, the LT50 (time-point at which 
50% of the anemones had died) for the +antibiotically treated anemones was 40.77°C, and the LT50 
for the –antibiotically treated was 40.91°C. During salinity exposures, the –antibiotically treated 
juveniles experienced a much higher death rate than the +antibiotically treated juveniles at 51, 53, 
and 55 ppt. Most significant, are the embryos’ response to CFS exposure, where we observed 
extreme differences in development. +Antibiotically treated animals developed normally overall and 
the -antibiotically treated animals developed abnormally.  The results suggest that the microbiome 
increases thermal tolerance, while decreasing salinity tolerance in the anemone. +Antibiotically 
treated embryos that were exposed to CFS developed normally overall, however, a significant portion 
of the -antibiotically treated embryos died, while showing a characteristic abnormal development in 
response to CFS. We hypothesize that this phenomena is the result of a type of “communication” 
occurring between the microbiome of the sea anemone and the cell free supernatant affecting the 
embryos in a negative way. The results of this project will help us gain a better understanding of the 
limited research surrounding the anemone microbiome and its role in nature. This is truly novel data 
and opens many new, more specific hypotheses for the dynamic and multifaceted interactions of 
animals and bacteria.  
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BACKGROUND: Before the start of the project, there were several prototypes of an aquatic 
robot. Each of these prototypes included a rigid, teardrop shaped base fabricated from foam, a 
DC motor or servomotor, a microcontroller, a battery, a selection of sensors, and an internal or 
overhanging rotor. In order to generate forward propulsion in each case, the rotor could be 
actuated to spin back and forth relative to the base, inducing the base to pivot forth and back like 
the tail of a swimming fish. This model represents an under-actuated system, meaning there are 
more degrees of freedom than there are control inputs. The study of these aquatic robots helps in 
understanding nonlinear dynamics associated with the movement of solid bodies in a fluid.  
 
METHODS: The previous designs were examined and then a similar prototype was constructed. 
This was done to help with understanding the components involved. Design of the final 
prototype was based on the initial prototypes in shape and use of electronics. Ease of 
manufacture, cost, reproducibility, and size were considered during the design process. The 
design of the shell was done using SolidWorks and several iterations were completed. The files 
were then submitted for rapid prototyping when the design was finalized. The final assembly was 
then placed in a pool and switched on to verify its propulsive efficiency. 
 
RESULTS: After creating several designs and discussing alternatives, a final design was chosen. 
The shell consists of three separate parts: a top shell, a bottom shell, and a platform with a motor 
mount. These parts are 3D printed with a nylon filament. The teardrop shape was used with a 
streamlined tail. The final product is approximately 5 inches in height, 9 inches in length, 5.5 
inches in width at the thickest portion, and 1/8 of an inch shell thickness. A micro DC motor with 
encoder is attached to batteries and an H bridge. Battery packs are mounted on the rotor which is 
attached to a shaft, slip ring, and coupler attaching to the motor output shaft. The microcontroller 
used for programming is an Arduino-compatible Adafruit Pro Trinket. An SD card reader, power 
switch button, wireless radio, current sensor, and 10 degree of freedom inertial measurement unit 
are used for collecting data and communicating information. The final robot was placed in water 
and powered on. The desired result was achieved when the robot propelled itself successfully 
forward in a fishlike way. 
 
CONCLUSION: The objective of the project was to design and fabricate a swimming robot. This 
was accomplished through examining previous designs and choosing an economical 
manufacturing process. The final design is similar to the original designs in shape and uses the 
same electronic components. When tested in a pool of water, the expected outcome was that the 
robot would swim forward in a straight line, producing a certain pattern of disturbance in the 
fluid. This outcome was achieved when testing occurred.  
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Obesity is a serious public health epidemic that has rapidly increased over the past several 
decades. Obese individuals have a much greater risk than normal weight individuals in regards to 
developing several health conditions such as cardiovascular disease, Type 2 diabetes, bone and 
joint disease, increased mortality, along with low self-esteem and psychiatric disorders including 
depression and anxiety. Depression and obesity both carry an increased risk for cardiovascular 
disease, which led to studies being conducted to determine whether or not there is a connection 
between the two. Studies have confirmed that there is an indeed a reciprocal link between 
depression and obesity (Luppino et al., 2012), with obesity increasing the risk for depression, and 
depression also increasing the risk for obesity (Luppino et al., 2012). Depression is defined by 
sustained negative affect, difficulty experiencing positive affect and psychopsychological 
changes such as disturbances in sleep patterns, appetite, decreased energy, and feelings of 
worthlessness or guilt (Belmaker & Agam 2008)—all of which can affect weight management.  
It may be that how an individual appraises health and obesity related content is affected by their 
depression, to in turn affect how they view the negative consequences associated with their 
weight, as well as their motivation to engage in healthier behaviors.  To evaluate differences in 
positive and negative appraisals to obesity/health related content as a function of depression, 
depressed and nondepressed individuals viewed a series of negative videos featuring obese adults 
at high risk for health problems.  Following each video participants provided negative and 
positive reactions to each video.  Their responses were coded for the number and quality (i.e. 
reflective depth) of their positive and negative thoughts to each video.  The number and quality 
codes were correlated with calculated BMI as a function of depression diagnosis and gender.  
Results reveal that the relation between BMI and negative and positive reactions to obesity 
related content is different for males and females as well as for depressed versus nondepressed 
participants.   
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Disparities in academic performance and persistence exist between White and many ethnic 
minority groups on predominantly White institutions (PWIs). One factor that contributes to this 
trend is a hostile racial climate on campuses, which has been shown to negatively impact 
psychological and academic functioning. A growing literature indicates that participation in 
ethnicity-based cultural centers, fraternities and sororities, and student organizations may buffer 
ethnic minority students against the harmful consequences of discrimination. Yet, research to 
date has not identified common processes across these settings that promote positive outcomes in 
the face of discrimination. Case and Hunter (2012) proposed a conceptual framework in which 
they identified key social processes that occur across well-being-enhancing settings.  In this 
paper, we selectively reviewed findings on ethnic minority student settings utilizing this 
framework to identify those social processes across ethnic minority student settings that may 
facilitate adaptive responses to discrimination. Our review revealed empirical support for the 
three social processes in Case & Hunter’s framework: a) narrative identity work; b) acts of 
resistance, and; c) direct relational transactions. Implications of these findings for student affairs 
practitioners as well as university policy and initiatives that aim to reduce ethnic disparities in 
academic outcomes are discussed.   
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Health conditions and mobility issues often go unnoticed by an individual as they deal with the 
daily stresses of life. In many occasions as well, individuals do not have the necessary time to 
come to a lab or doctor’s office to run test that can help diagnose them with an ailment that may 
have gone overlooked. These test are also subjective to the doctor that is delivering the test, 
because the results are observational instead of quantitative. These health problems should be 
treated to avoid making the issues or condition worse and helps the individual live a longer more 
fulfilling life. This situation can be solved with the use of a MEMs wearable sensor that is low 
cost, provides quantitative data, and has high potential for clinical application. The sensor can be 
worn by the patient from a couple hours to a couple weeks to provide long-term tracking of the 
patient’s mobility. The objective of this research is to be able to analyze this large amount of data 
to evaluate the patient’s health status and diagnose possible mobility issues. Templates were 
generated to be used for template matching to determine the daily activities that are being done 
from the sensor data. Mobility issues can be identified by using templates from individuals with 
the different ailments and looking for similarities that are present. The templates are created by 
analyzing the data and cataloging features for each of the motor task, such as the maximum peak 
value, the peak-valley limit, and the peak-to-peak time. These features are used for pinpointing 
the location of certain motor task in the subject’s data. Templates were made for 16 daily 
activities; four ways for walking, two ways for walking upstairs, two ways for walking 
downstairs, two ways for picking something up, three ways for sitting down, and three ways for 
standing up. The sensor contains an IMU which is capable of recording nine specific variables 
that can be used to determine the mobility of a subject and identify possible health conditions. 
The IMU consist of an accelerometer and gyroscope in the x, y, and z direction to record the 
corresponding acceleration and angular velocity curve of the motion respectively. The 
gyroscopes helps describe the row, pitch, and yawl angle that is experienced by the individual. 
The last three variables come from a component called a magnetometer, which is used to 
determine the initial orientation of the sensor based on the magnetic field of the Earth. The IMU 
sensor used for this research was located in a device called an ADPM Opal. The Opal was 
strapped on the subject’s chest as they were asked to perform different task in the hopes of 
identifying possible similarities in the motion of different individuals. The data was recorded as 
the patient conducted the task with the help a program called Motion Studio and robust 
synchronized streaming using an access point at 128 Hz. The analyzed and processed IMU data 
in the templates were able to show patterns that arose from the accelerations and the angular 
velocities and features characteristics for each activity. The templates and the sensor allow for 
the ability to analyze the motion of the person quantitatively providing a more accurate diagnosis 
of a patient.  
 
 
 

 



 

CHARLOTTE RESEARCH SCHOLARS PROGRAM 
 

Rhetoric of Protest and Confrontation: Understanding and Interposing the Dichotomy 
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Social movements advocate for societal changes on a large visible scale, often through civil 
disobedience, rhetorical performances and speeches. Currently the Black Lives Matter movement 
has added another element to the rhetorical mix: social media. The Black Lives Matter 
movement is one that has structured itself around a single central argument that something must 
be done about a justice system that constantly devalues black lives. Its increasing visibility on 
social media has stimulated a wide array of response to surface in the form of All Lives Matter. 
This study examines twitter as a public sphere and analyze the discourse of the hashtags 
“BlackLivesMatter” and “#AllLivesMatter” from the June 24, 2015 to June 30, 2015 through 
qualitative textual analysis. These debates on social media represent a larger struggle over 
discourse on race and racism across the United States. Drawing from the rhetoric of the 1960s 
civil rights movement and the Black Power movement. This study suggests that the Black Lives 
Matter movement will need to resist calls to alter its language if it wants to maintain a coherent 
community dedicated to change. 
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BACKGROUND: In 2009, Charlotte Mecklenburg County “Court Camp” was created as a way 
for outstanding students to learn more about the North Carolina court system, the criminal justice 
system that supports the courts and the city they live in. Students aged 14-17 apply to the 
program and spend an intensive week of seven hours a day fully immersed in the court system. 
Nothing is held back from these students; they sit in on live, current murder cases, view first 
felony appearances, participate in many other activities, including touring the jail to see firsthand 
what the real criminal justice system is all about. Our goals included researching why students 
choose to attend a prestigious “Court Camp” among many other camp options, and how the 
world of popular crime television shows may influence not only their decision to attend Court 
Camp, but also their future career goals. 
 
METHODS: Our work consists of analyzing both qualitative and quantitative data. Being in 
charge of Court Camp for the summer allowed us to collect the qualitative data and observe, as 
well as interact, with the students. Hearing the students' goals and personal stories made it easier 
to answer the “Why” question for this research. Quantitative data was gathered using a pre and 
post survey consisting of questions geared towards the crime television aspect of the research. 
With the data from both the qualitative and quantitative aspects, we would be able to deduce the 
real reasons behind choosing “Court Camp”, and how the camp serves the Charlotte Community. 
 
RESULTS: The pre and post surveys have shown that students choose “Court Camp” over many 
other options because they have a true interest in the court system in Charlotte. The surveys also 
led to many other findings, including that many of the students’ parents had careers in Law and 
Criminal Justice. The surveys also showed that while these students have an interest in crime 
television, their main reason for attending Court Camp was to become more knowledgeable 
about the court system. Through interactions and observations of the students it was found that 
these students excel in their schools and are more curious about the law and the criminal justice 
system than in sports or music camps. 
 
CONCLUSION: We believe that the implementation of the Charlotte “Court Camp” is one that 
is very important to the Charlotte Community. This camp allows students with a broad interest in 
the Law or the Criminal Justice system to hone in on specific career paths and gain more 
knowledge about Constitutional rights and duties. This camp has also shown us that while many 
students have an interest in crime television, they are able to see the reality of the law through 
this “Court Camp.”   
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Integration of On-Staged Spatiotemporal Hypoxic Microenvironment with Blood-Brain 
Barrier Model in Microfluidics 

 
Isaac Wetzel and Hansang Cho 

 
Department of Mechanical Engineering and Engineering Science, University of North Carolina 

at Charlotte 
 
It is reported that traumatic events including brain stroke and brain cancers cause hypoxic or 
anoxic microenvironment at local brain regions and disintegrate the blood-brain barrier (BBB), 
which triggers neuroinflammatory disorders. Studies in animal models are physiologically 
relevant, however, they lack the capability to create spatiotemporal hypoxic environments and 
effectively assess the oxidative stress that damages the surroundings through complex cellular 
interactions. Even though an in vitro BBB model that we have previously developed can be 
established reliably, it requires an incubation in a separate anaerobic chamber, which cannot be 
implementable on microscopes for real-time, live-cell imaging or need extra tubes and a 
micropump for continuous perfusion otherwise, the constructed oxidative tension cannot be 
maintained due to the high porosity of the material used for the model. To address these 
limitations, we have developed a gas-impermeable microenvironment by coating polyvinylidene 
chloride (PVDC) onto a microfluidic device. The thermoplastic, PVDC, was dissolved in 
hexamethylphosphoramide (HP) and injected into a plasma treated microfluidic device to form a 
uniform coating and dispersion. The device was rinsed and incubated for 30 minutes at 100˚C to 
evaporate the remaining HP residue and polymerize the dissolved PVDC. Spatiotemporal 
hypoxic environments were created by the operation of a syringe pump with oxygen-depleted 
media. The created hypoxic condition was assessed with an oxygen-sensitive fluorescent dye 
(Dichlorotris ruthenium(II) hydrate), the biocompatibility was determined by a propidium iodide 
and Hoechst stain assay, the oxidative tension will be validated by observing the reduced 
viability and the tightness of the constructed 3D blood-brain barrier model. The coating is hoped 
to produce significantly decreased oxygen permeability, low autofluorescence, and high 
biocompatibility.  We envision that our coating will be used in a wide variety of hypoxia 
pathology, by providing a cost effective, real time insight into the molecular mechanisms of 
these complex processes, particularly in the oxidative stress effect on the BBB and its role in the 
progression of late stage Alzheimer’s disease. 
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Don’t “Save the Sloths:” Decoding the Effects of Sloth Fame in Popular Culture  
 

Carissa Wilbanks and Alan Rauch 
 

Department of English, University of North Carolina at Charlotte  
 

In 2011, Maura Judkis, the cultural critic for The Washington Post, assessed the rise of sloths to 
popular culture fame, ultimately deciding that as far as the internet is concerned, they are “the 
new kittens”6 of the World-Wide-Web. Compelling as that analogy may seem, sloths are nothing 
like kittens, and this project turns a discerning eye to the reasoning behind such a comparison 
and its possible effects. We can see from the heavily dramatized 2011 “documentary” Meet the 
Sloths featured on the network channel Animal Planet and their 2016 Disney debut in the 
animated film Zootopia (among others) that sloths are definitely en vogue, so to speak. As far as 
the general population is concerned, the sloth is merely another “cute” animal to view on various 
screens as our desires for the specific blend of humor, charm, and perceived connectedness that 
anthropomorphism dictates. The authors, however, felt compelled to look beyond this seemingly 
innocent enjoyment of the sloth to uncover the problematic tendencies that lie hidden beneath 
this veneer of adorability. 
 
 With this in mind, we have taken the recent immense popularity of sloths in popular culture as a 
case study for the ways in which anthropomorphic tendencies both help and hinder 
environmental sustainability. By collecting and comparing the data that we have gathered with 
respect to sloth references and appearances in popular culture, as well as information about the 
health of sloth populations both in their natural habitat and in captivity, this project points out the 
existing correlations and goes on to explain what those correlations may mean for sustainability 
and awareness of the species and its habitat. Furthermore, by examining various representations 
of sloths in popular media, through the lens of the literary school of criticism known as 
“ecocriticism,” this project foregrounds a culturally analytical and interpretive approach to 
animal studies. It engages the image of sloths as slow, “lazy” creatures in need of human 
assistance and compares it to the complex actuality of the animal’s evolutionary development to 
uncover the relationship between zoology and its dissemination in pop culture. Finally, this 
project attempts to make sense of the cultural popularity of sloths and their consequent 
exploitation.  
 
 
 
 
 
 
 

 
                                                      
6 Judkis, Maura. “Sloths Are the New Kittens.” Washington Post, 21 December, 2011. 
[https://www.washingtonpost.com/blogs/arts-post/post/sloths-are-the-new-
kittens/2011/12/21/gIQANE2j9O_blog.html] 
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Documenting History: Preserving Korean Dancer Choi Seung-hee’s Legacy  
  

Lillian Willis and Kim Jones 
 

Department of Dance, University of North Carolina at Charlotte 
  
With a world rushing forward to focus on new ideas, it is easy for the significance of the past and 
its preservation to get lost along the way. This is what has happened to Korean dancer Choi 
Seung-hee’s legacy, from a Western lens. This research concentrates on Korean dancer, Choi 
Seung-hee. Choi was born in Seoul, South Korea in 1911, a year after Japan began its 
colonization of the Korean Peninsula. Under the Japanese law Sōshi-kaimei, Choi became 
known by the Japanese pronunciation of her name, Sai Shōki. Choi’s dance career began in the 
mid-1920’s, when she moved to Japan to study with Baku Ishii, a renowned Japanese dancer. 
After World War II, Choi relocated to North Korea, following her husband who was a 
sympathizer with the Worker’s Party of Korea. There she was given high honors and a national 
dance school. In the 1960’s she and her family were purged, and in 2003 the North Korean 
government released a statement confirming her death in the year 1969. The objective of my 
research is to establish an understanding of the work created and performed by Choi, and the 
political aspects and ploys surrounding her personal life and career. I have retrieved data through 
internet inquiries, books, and photographs, performance programs, and reviews found at the New 
York Public Library for the Performing Arts. Through my research, I have found, made contact, 
and engaged in conversation with one of the few living students of Choi Seung-hee. My research 
will enable Associate Professor of dance, Kim Jones to meet student, Kim Yeong-sun, who 
defected North Korea. Using the found research materials, a dance reconstruction of Choi’s lost 
work can be brought back into existence. I am in process of finding and contacting more of 
Choi’s students to help shape the understanding of her work and the political climate of life in 
the Korean Peninsula. Professor Jones will be continuing the research with a trip to South Korea 
in August of 2016. She plans to gather more primary research, as I continue aiding her on this 
pursuit, which will lead to dance reconstruction and future publications on Choi’s contributions 
to dance. With this research, we will be able to bring a dance pioneer’s lost work and legacy 
back to life, in order to preserve history and make our world more conscious of the past.  
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The Photoelectrochemical Properties of Thiazole-Based Acceptor Materials for Porphyrin 
Solar Light Harvesting Systems 

 
Alexis N. Woodward, Justin M. Kolesar, Sara R. Hall, Nemah-Allah Saleh, Daniel S. Jones, and 

Michael G. Walter 
 

Department of Chemistry, University of North Carolina at Charlotte 
 
A series of thiazole-thiazole and benzo-thiazole derivatives have been synthesized for attachment 
to porphyrin structures with the goal of developing efficient solar cells. Donor acceptor systems 
consist of porphyrin core donors and thiazole derivative acceptors. Acceptor units under 
investigation are 2,5-(N,N’-dioctyl-4,4’-bipyridinium)thiazolo[5,4-d]thiazole, 2,5-(N,N’-
dibenzyl-4,4’-bipyridinium)thiazolo[5,4-d]thiazole, 2,5-(N,N’-dimethyl-4,4’-
bipyridinium)thiazolo[5,4-d]thiazole, and 4,4’-(bipyridinium)thiazolo[5,4-d]thiazole. Density 
functional theory calculations suggest thiazolothiazole derivatives are ideal acceptor units as they 
consist of multiple nitrogen and sulfur atoms as well as a series of double bonds which play a 
significant role in attracting and moving electrons through the system and away from the donor 
core. Acceptor units were characterized through absorbance, fluorescence spectroscopy, 
electrochemistry, and fluorescence lifetime decay measurements. The derivatives show high 
quantum yields between 0.79 to 0.96 and lifetimes between 2.2 and 2.4 ns. These materials also 
exhibit vibrant electrochromism with yellow solutions turning dark blue under applied negative 
bias.       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

MECHANICAL ENGINEERING RESEARCH EXPERIENCES FOR UNDERGRADUATES PROGRAM 
 

Controlling the Hydraulic Fluid Temperature and Thermal Gradient in a Temperature 
Controlled Enclosure 

 
Dmytro Zaytsev and Jimmie Miller 

 
Department of Mechanical Engineering and Engineering Science, University of North Carolina 

at Charlotte 
 
An enclosure was designed and built to maintain a temperature of 20°C with a variance of 0.1°C, 
by previous Senior Design students . The enclosure houses a Moore UMM 100 lathe, and 
requires that both the air and the hydraulic oil cycled to the machine are kept at the nominal 20°C 
+/- 0.1°C temperature. The air at a single thermistor was effectively controlled, but the oil was 
unstable and had a variance of 2.5°C. Both the oil and air are controlled using a feedback loop 
and PID gains. The oil used only an integrator gain, and the water used a proportional gain. Due 
to the position of the water thermistor, the temperature readings obtained from it were highly 
unstable and caused the integrator gain to sum excessively. Replacing the submerged water 
thermistor with a surface probe placed on the pipe provided a more stable reading. In addition, a 
proportional gain was added to the oil feedback. The new configuration successfully maintains 
the oil temperature at 20°C with a variance of 0.1°C the vast majority of the time, albeit with 
spikes to 20.2 or 19.8°C approximately once an hour for a few seconds. A thermal gradient was 
also discovered inside the enclosure of 0.75 degrees, meaning that even though the central 
thermistor reads 20°C, the far ends of the enclosure can be higher or lower by about 0.4 degrees. 
A rapid-prototyped turbulator was designed, fabricated, and placed in the plenum duct, as well as 
an additional layer of air filters mitigates this gradient to 0.1°C at the output of the air filters, and 
0.3°C in the center of the enclosure. 
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Towards Long Term Storage of Vascularized Complex Allografts (VCAs) 
 

Christopher Zhang1, Shangping Wang2, and Gloria Elliott2 

 

1 Department of Biomedical Engineering, Washington University in St. Louis 
2 Department of Mechanical Engineering, University of North Carolina at Charlotte 

 
BACKGROUND: Vascularized Complex Allografts (VCAs) are grafts that contain various types 
of tissue such as skin, muscle, connective tissue, and blood vessels, which are transplanted into 
humans to restore function. The technology surrounding VCAs has improved drastically in the 
past several decades to the point where dreams of the past like hand and face transplants have 
become possible. Long-term storage of donated tissues and organs would greatly expand the 
reach of these life-changing technologies. The goal of this work was to establish a functional 
model to test vitrification methods and solutions for long-term storage of vascularized tissues. 
Vitrification is a preservation method that involves storing the tissue in a cryoprotectant agent 
(CPA) and then rapidly cooling the composition into a solid-like glassy state without the 
damaging ice crystal formation that results from conventional slow freezing cryopreservation 
methods. 
 
METHODS: Initial development work focused on arteries as a step towards complex tissues. The 
first step in developing the functional model was to determine an ideal container for tissue 
samples during vitrification. The next step was to optimize the positioning of the plunge-freeze 
device in order to achieve desired cooling rates and determine specific equilibrium temperature 
positions.  Next an organ bath was used to test the contraction and relaxation of both fresh and 
vitrified pig mesentery arteries after the addition of agonists to stimulate smooth muscle and 
endothelium in the samples. A deep eutectic trehalose-based composition was studied as an 
alternative to the commonly used VS55 vitrification solution, due to the toxicity of the latter.   
 
RESULTS: A 1 in. x 1 in. polyethylene bag with a thickness of 2.6 Mil was determined to be a 
more ideal container than the previously used 10 mL glass jar. Plunge-freeze device positions 
were determined that were able to reproducibly replicate cooling rates suitable for vitrification (> 
2.5°C/min) as well as positions to hold temperature acceptably stable for extended periods of 
time. Using the organ bath system, contractility and relaxation were observed in fresh pig artery 
samples, but were not present in vitrified and rewarmed samples. The arteries were able to be 
stored in PBS buffer for 3-4 days at 4°C and still retain contractility. The trehalose-based 
composition was shown to be a suitable CPA up to a water content of 35% based on its ability to 
vitrify at moderate cooling rates. Moving forward the vitrification procedure must be further 
refined in order to reproduce the contractility and relaxation results of fresh arteries. 
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