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Treatment of borderline personality disorder: A comparison of internship experience and literature
Borderline Personality Disorder is a complex personality disorder that is categorized by
pervasive instability of close relationships, self-image, and affect that is often precipitated by
early trauma, specifically abuse. The current project employs a variety of clinical vignettes from
my internship at a Partial Hospitalization Program (PHP) to compare literature recommended
therapies for BPD and the treatment of BPD at the PHP program and analyze how evidencebased treatments are integrated into clinical programming. Dialectical Behavioral Therapy (DBT),
Mentalization Based Therapy (MBT), and group therapy are analyzed. Clinical implications of
physician precipitated stigma against BPD, such as increased risk of suicidality, are discussed.
Clients at my internship receive treatment that is influenced by the beneficial qualities of DBT,
MBT, and group therapy to help alleviate their acute symptoms and provide the initial treatment
in making larger changes in their lives. The abilities of these modalities to treat disorders other
than BPD make them ideal inclusions into the PHP. Although PHPs are limited in their
contributions to the remission of BPD, the inclusion of these evidence-based treatment
characteristics, while beneficial for all clients in the program, increase the effectiveness of this
particular PHP in moderating the symptoms of BPD.
A refined estimate of lava flow volume of the Deccan Traps (India) using Geographic Information
Systems
The Deccan Traps erupted onto the Indian peninsula at ~66 Ma, creating one of the largest
examples of continental flood volcanism on the surface of the Earth, extending from southern
India to the border of Pakistan. Previous research has been lacking in precise, spatially
referenced estimates of basalt flow volumes, a metric critical for accurately determining the
amount of degassing that took place over the course of the eruptions and their subsequent
environmental impact. We utilized the analytical functions of the mapping software ArcGIS to
construct high-resolution volume estimates for individual sections of some of the northern
regions of the Deccan known as the Malwa Plateau and the Mandla Lobe. Our initial findings
produced a combined volume of &lt; 2400 km3 for the whole of the Malwa. This estimate is
much lower than previous estimates for total Deccan volume, but the lava flows of this subregion are much less laterally extensive than other regions further south. To complement the
work being done in the north, we also used ArcGIS to digitally trace the boundaries of the 11
major chemostratographic formations in the main Deccan region south of the Malwa. These
initial findings are promising, and suggest that Geographic Information Systems can be a key tool
for interpreting the architecture of large igneous provinces (LIPs) like the Deccan Traps. We plan
to integrate rock core and stratigraphic data into updated volume estimates to determine
average eruption rates for individual Deccan flow formations. The work presented here will have
significant consequences in understanding the pattern of gas release to the atmosphere resulting
from the Deccan volcanic eruptions, and the role they may have played in the end-Cretaceous
extinction and post-extinction ecosystem recovery.
Alibi believability: The impact of timing, crime severity, and type of evidence
An alibi is a claim you were elsewhere at the time that a crime took place (Olson & Wells, 2004).
An alibi can be verified by physical evidence like a receipt (Burke & Marion, 2012). One factor
that may affect alibi believability is the timing of the alibi’s disclosure to the prosecution. In North
Carolina, after a case is set for trial, defendants are given 20 days to present an alibi defense
(General Assembly). Sometimes the defense may not reveal an alibi until later to make it harder
for the prosecution to refute (Burke & Turtle, 2003). No researchers have empirically examined
the timing of alibi disclosure or the type of crime of which the defendant is accused. In this study
online surveys were distributed via MTurk, where participants acted as mock jurors and
evaluated a court case in which a victim was assaulted in his apartment. The investigation
narrowed on another building tenant. In a 2 x 2 x 3 between-participants design, we manipulated
the timing of the defendant’s alibi disclosure (1 day/19 days), the severity of the crime
(misdemeanor/felony assault), and the type of evidence offered in support of the alibi
(strong/weak/no physical evidence). We examined the impact of these variables on alibi
believability ratings and views of the defendant (e.g., trustworthiness). We hypothesized that
the most positive views would occur in the early disclosure, misdemeanor assault, and strong
alibi evidence conditions. ANOVAs revealed that alibi believability ratings were affected by the
type of evidence; higher alibi believability ratings occurred when there was strong physical
evidence. There was no impact of the type of assault on any of the dependent measures.

However, timing of disclosure affected ratings of defendant trustworthiness, such that those
who disclosed early were seen as more trustworthy than those who disclosed late.
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Lay Yellamma devotee understandings of Karnataka Devadasis
Devadasis are ritual specialists in South India commonly misunderstood by scholars and Indian
citizens as "temple prostitutes” who have been criminalized by the Indian government at the
state level. Although devadasi dedication is now illegal in all areas where it has been traditionally
practiced, thousands of devadasis continue to operate today in rural northern Karnataka. Here,
local culture largely valorizes the practice, despite accusations from the urban and educated elite
that it is nothing more than a sexual exploitation of poor and low-caste women – a degradation
of a supposed once great and pure Dravidian tradition. While the politically powerful state
capital attempts to control dedicated women through law, in the rural areas of northern
Karnataka, many citizens derive their authority from Yellamma, the goddess to whom devadasis
are dedicated, and do not heed state efforts at criminalization and eradication. This research,
based on textual analyses of anthropological and public health literature and months of
ethnography by the author in Karnataka, finds that lay devotees of the goddess Yellamma
understand devadasis purely as ritualists and are unaware of most academic and urban
discourses that denounce devadasi lives and practices.
Massive MIMO millimeter wave radar imaging system
The MIMO system operates in the 70-77GHz frequency band. It uses 5 transmitting (Tx) and 5
receiving (Rx) coherent modules. Each Tx and Rx module is connected to a Single Pole 4 Throw
microwave switch. These switches are time division multiplexed using control lines, resulting in
a total of 400 coherent channels. A Field Programmable Gate Array (FPGA) programmed in
Verilog is used to control the switches, and the radar’s 3049 Hz Local Oscillator Module (LOM)
is used as a clock signal.
While the switching mechanism is implemented by the FPGA system, a data collection system is
used to sample the in-phase and quadrature (I&Q) lines from all 400 channels in 0.13 seconds.
The data collection system consists of an analog to digital converter (ADC) and a custom
LabVIEW Virtual Instrument (VI). The LabVIEW VI is used to control the measurement of the
scattered field from the object under test and to program the FPGA with the radar’s
configuration. The VI samples and stores the I&Q channels for each receiving port and the stateline data, so that it can be used during the post-processing stage.
Several CS imaging algorithms are used in order to reconstruct the object under test. Specifically,
two set of algorithms have been implemented: 1) a Matlab-based Nesterov method; and 2) a
GPU-accelerated Alternating Direction Method of Multipliers (ADMM) algorithm. As a result of
using ADMM in a distributed fashion, images of the object under test can be created in just 0.5
seconds.
In conclusion, this abstract presents the hardware developments for a time- efficient massive
MIMO millimeter wave radar system. Through the development of a new control system, a rapid
data collection scheme and an efficient post-processing code, imaging quality can be enhanced
in a time efficient manner.
Intercultural competence in the language classroom: Practices and beliefs of foreign language
teachers in the U.S.
The topic of intercultural competence (IC), that is, “the general ability to transcend
ethnocentrism, appreciate other cultures, and generate appropriate behavior in one or more
different cultures” Bennett, Bennett, & Allen, 2003, p. 237), has become increasingly relevant as
the world becomes more and more globalized. Consequently, major federal and state education
initiatives (e.g., U.S. Department of Education, World-Readiness Standards for Learning
Languages, etc.) have highlighted the need for second language (L2) learners to engage in
meaningful, intercultural communication in order to better prepare them to interact with the
world community at home and abroad (Couet et al., 2014). However, little is known on what
language teachers actually do in the classroom to promote the intercultural knowledge of L2
learners and whether or not the various components of IC are addressed. In order to fill this gap,
this study investigated the type of practices that foreign language teachers implement in the
classroom to encourage IC and the extent to which these practices align with the goals set by
the Standard for World Language Proficiency. The research question that guided this
investigation was: How do teachers address intercultural competence (IC) in the language
classroom? The participants (n=32) completed an 84-item questionnaire that collected
information both quantitative and qualitative information on the types of practices and tasks

used by high school teachers in order to examine the various dimensions of intercultural
competence, including (a) attitudes, (b) knowledge, (c) intercultural skills and (d) cultural
awareness. The results indicate that instructors tend to primarily focus on the teaching of
cultural products and practices; however, limited attention is given to the other areas of IC. A
series of recommendations are offered to encourage a more comprehensive development of this
fundamental 21st century skill.
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Linguistic framing effects in charity donations: Field study at Conservators Center, Inc.
Many internal and external factors motivate and inhibit charitable donations, likely including the
language used in donation requests. Charities need outside support through awareness,
volunteering, and donations in order to continue providing services that many people, animals,
and other entities rely on to survive. Increased competition for these has created a need for
finding ways to increase giving behavior (Polonsky & Garma, 2006). This constant struggle could
be eased by strategic use of linguistic framing. That is, the linguistic framing (Tversky &
Kahneman, 2004) of the request could significantly impact if, and how much, one will donate to
a cause. This study extended a lab study (Phelan & Epting, 2017) to the field by testing actual
donation behavior in response to frames regarding fund name, level of explanation, and
restriction type at a local nonprofit exotic animal conservancy. Visitors could choose among 15
total donation tags with varied language and indicate the amount they wished to donate.
Descriptive results of the 23 donations made in the 26-week data collection period revealed
that donors most frequently chose to support the Animal Care Fund, where a more detailed
explanation level and restricted type of donation were favored. For the Veterinary Fund and
General Operating Fund, less-detailed explanation levels were favored, and larger amounts were
donated toward restricted requests. These results suggest that fund name matters when making
a donation, level of explanation depends on how familiar the fund name is, and donors feel more
comfortable donating larger amounts when their money is guaranteed toward a cause.
The role of peers in the participation of obese adolescents in family-systems treatment
Climbing pediatric and adolescent obesity rates have become a high-priority public health
concern and are associated with increased morbidity and mortality. Due to pediatric obesity's
multifactorial nature, a family-based treatment plan in conjunction with behavioral modifications
is considered to be the most effective method in improving a child's long-term weight and health
status. Approximately half of families in pediatric obesity programs drop out of treatment
(Skelton & Beech, 2010). Treatment adherence models that focus on pediatric and adolescent
chronic illness, such as the Rapoff Model can be applied to obesity. The Rapoff Model focuses
on three factors hypothesized to influence adherence: patient/family factors, disease factors,
and regimen factors (Rapoff, 1999). However, the Rapoff model fails to consider the influence
of a child’s peers on adherence. This project aims to explore the roles that peers play on obese
adolescents’ (12-18 years of age) perspective of weight, weight loss, and motivation for
treatment. Fourteen adolescents (9 females, mean age 14 years)who are or were enrolled in a
family-based obesity treatment program and their parents (14 females, mean age 40.5 years)
have participated in face-to-face recorded interviews. Transcribed interviews were coded for
emergent themes using traditional qualitative methods. Findings suggest that few adolescents
discuss their involvement in the treatment program with peers. However, approximately 50%
of adolescents expressed interest in having their friends participate in activities such as cooking
classes and family fun night, an event designed to encourage non-competitive physical activity.
Parents indicated peer involvement might improve their adolescent's motivation to participate
in more program-related activities. Findings provide insight into how peer relationships
influence adherence to treatment. Improved retention in treatment can ultimately reduce the
rate of obesity, related morbidity and mortality, and associated healthcare expenses.
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Conformational preferences of novel 1,1-difluoro-1-silacycloheptane (DFSCH) is investigated
theoretically via individual ab initio MO calculations of probable conformers. DFSCH was
produced via a Grignard reaction of (hexan-1,6-diyl)dimagnesium bromide and SiCl4, followed
by difluorination via halogen exchange. The fluorinated product was analyzed with gas-phase
FT-IR and NMR methods to confirm structure and purity. Computations indicated that the twistchair DFSCH conformer was the most stable. In order to experimentally corroborate the
computational analyses, microwave analysis will be forthcoming.
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Should normality be judged by eye or by algorithm
Researchers often have to make assumptions about a dataset's normality in order to choose
appropriate statistical methods for analyses. To say a dataset is normally distributed means that
it has a large cluster of values near the average and roughly symmetrical tails that taper off in
either direction. Adult height is normally distributed because many people are about average
height, but few people are above 7 feet or below 5 feet tall. A non-normal distribution is any
distribution pattern which varies greatly from a normal bell-shaped distribution. Income is an
example of a non-normal distribution. A literature review of 20 statistics textbooks revealed that
the most commonly suggested method for determining normality is visual inspection of graphs.
We sought to determine whether participants using either of the two most recommended graph
types, QQ-plots and histograms, could outperform 8 common statistical algorithms.
The current experiment randomly assigned 42 participants to either judge QQ-plots or
histograms. They were shown examples of normal and non-normal distributions and given
general criteria for evaluating normality. Participants had a pre-training phase, a training phase
with immediate feedback after each stimuli, and a post-training phase in which feedback was
removed. For all three phases of the experiment, participants indicated their judgments of
normality using a 6-point Likert scale which ranged from “Definitely Normal”, to “Definitely NOT
Normal”.
Participants’ judgments within the QQ-plot condition were significantly more accurate than
those in the histogram condition. However, the Shapiro-Wilk test was significantly more
accurate than human judgment in evaluating normality. These findings support textbooks’
suggestion that QQ-plots are a better option than histograms for visually evaluating normality.
However, these results also provide evidence that human judgment is inferior to statistical
algorithms for the purposes of determining normality of data.
Conceptions of the transition to adulthood
The current anthropological study of adolescence searches for cross-cultural similarities in what
is becoming recognized as a universal category with variations in the psychological, social, and
biological characteristics. Youth is widely discussed in the Anthropology of Ages, but discussion
of adulthood stands out only in its absence. Generally the transition from youth to adulthood is
illustrated by a series of events that institute conjugal/family, household, and
financial/professional responsibilities. In this shifting global climate, however, the traditional
series of events that indicates adulthood may no longer be relevant or attainable. Economic
shifts are instrumental in changing the opportunities and experiences available to young adults,
and, particularly in the era of increasing globalization and urbanization, many youth struggle to
come to terms with these shifts. In this research, Brazilians and Americans between the ages of
18 and 34 were interviewed for 30 minutes to an hour about which criteria they see as most
important in signifying adulthood and moments and experiences that were salient in their own
transitions. Middle class Brazilians typically live with their parents longer than most middle class
Americans and don’t usually work until they have finished school; their markers for adulthood
may be considerably different to accommodate the economic and cultural factors that account
for this different experience.
The interviews are compared, and cultural differences in concepts of adulthood as well as
potential reasons for these differences are analyzed, in an attempt to determine if cross-cultural
views on adulthood have more to do with cultural background or economic situations.
Metabolite profiling of sponge-associated actinobacteria using uplc-qtofms
Due to the emergence of antibiotic-resistant bacteria, the need for new antimicrobial agents is
greatly increasing. Marine actinobacteria have been found to produce unique secondary
metabolites, many of which having been developed into antibiotics. Application of new
technologies for drug discovery, such as metabolomics, to actinobacteria is important to the
discovery of new drug treatments. Throughout this directed independent study, the secondary
metabolite profiles of eight actinomycete strains isolated from a marine sponge were analyzed
by UPLC-QtofMS. Sample preparation techniques were optimized in order to develop a method
for application to a larger collection of actinomycete strains. UPLC-QtofMS analysis in
conjunction with specialized spectral processing software allowed for rapid metabolite profiling
and prioritization of the strains for further analysis. Of the eight strains, three contained
secondary metabolites of interest. Metabolomics data suggested that strain K15-3 produced
grincamycin E and strain K15-11 produced bottromycin A2, both of which are currently being
developed into drug treatments. Finally, the metabolite profile of strain K15-4 revealed
production of two desferrioxamines and a family of four novel metabolites. These compounds

will be further studied in the spring semester to obtain more information on the potential novel
chemistry.
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Injured student athletes' perception of social support
Injury to athletes at a competitive level is often unavoidable. Although student-athletes receive
the necessary care to help rehabilitate the physical injury, many studies have found the
importance of social support to the athlete’s overall well-being following an injury (Bridges &
Beck, 1997; Chwaltiz, & Vaux, 2000; Gould, Urdy, Hardy & Grace, 1993; Hardy, Richman &
Rosenfeld, 1991; Minwaring, 1999; Urdy, 1997). Shumaker & Brownell (1984) defined social
support as “an exchange of resources between two individuals perceived by the provider or the
recipient to be intended to enhance the well-being of the recipient” (p.21). In a study examining
athletes’ social support, Yang, Peek-Asa, Lowe, & Foster (2010) provided a more specific
definition which states that social support is “an athlete’s appraisal of the support that might be
available to them from their social network and how satisfied they were with that support”
(p.374). The purpose of this study is to better understand injured student-athletes’ perception
of social support and whether additional resources during their recovery process would enhance
the athletes’ overall well-being. Data was collected from semi-structured interviews with
student-athletes that have suffered a severe injury. Findings indicate that student-athletes, due
to their injury, are forced into a new role on their team. Many of the participants struggled with
their new role, which led to a difficult injury recovery process requiring more social support.
Those athletes that had a longer recovery or had set backs in their recovery wished they had
more social support. Social support from those around them seemed to diminish as the recovery
process continued. Participants had an expectation that coaches, trainers, administration and
teammates should be more aware of the support needed. Finally, student-athletes had several
recommendations to improve the social support provided during the recovery process.
The curious case of American Horror Story
Do you become intrigued to see the premiere of a TV show when you see its teaser trailer? Are
you eager to learn more about the story when the episode ends on a cliffhanger? Consumer
curiosity has been widely used in the entertainment industry, particularly for TV shows and
movies, to create consumer motivation, increase brand popularity, and cause the desire to
discover more information. However, it is still unclear how curiosity drives viewership and
popularity through different stages of a TV show. Our research studies this question by focusing
on American Horror Story, an American anthology horror TV series. We examined secondary
data from social media sites and view count/rating sites to study its viewership. From this data,
we observed patterns of viewership at different stages through multiple seasons, and made
hypotheses on how (un)satisfied curiosity drives such patterns. Through our data analysis, we
found that certain stages of the TV show consistently display the most viewership. Further,
viewership at each stage is driven by a different question that triggers consumers’ curiosity.
Moreover, we suggested that popularity is largely determined by curiosity-related consumer
activity at the teaser stage of the TV show. Finally, we linked our multiple results together and
demonstrated the causal relationship between consumer curiosity and viewership, which
uncovers our curious case of American Horror Story.
Behavioral and neural responses in rats presented with playback of 22 kHz anxiogenic ultrasonic
vocalizations: Implications for novel anxiety assessment
The basolateral amygdala (BLA) plays a crucial role in processing a variety of emotions, including
fear and anxiety-like states. When humans are presented with a fearful face while undergoing
functional magnetic resonance imaging (fMRI), amygdala activity and corticolimbic circuitry
associated with anxiety can be functionally studied. Previous work supports the use of the
fearful-face task to investigate aberrant corticolimbic circuitry in populations who have
experienced early life adversity. During this task, children with a history of adversity show
functional connectivity comparable to adolescents/young adults, indicating possible premature
activation of this anxiety-related circuitry. Currently available techniques and limitations in
human studies make it difficult to systematically manipulate neuronal and environmental
variables to better understand the mechanistic underpinnings of this precocial connectivity. We
seek to model this phenomenon in rodents by implementing novel methodology to further
investigate the mechanistic and neuronal changes underlying these aberrant connectivity
patterns. We aim to study this phenomenon in rats using an ethologically relevant analogue of
the fearful-face task via the presentation of pre-recorded fear-induced ultrasonic vocalizations
(USV; 22 kHz) during an awake fMRI scan to determine the degree of anxiogenic response on

task-based BLA-PFC connectivity. The present study provides critical proof-of-concept
preliminary data characterizing anxiogenic responses in rats presented with the fear-induced
USVs. Our findings show that rats exposed to 22 kHz USVs: 1) engage in anxiety-like behaviors
characterized by increased freezing and decreased exploration; 2) show increased heart rate
variability; and 3) show an increase in task-based corticolimbic functional connectivity compared
to rats exposed to a synthetic tone control stimulus in the 22 kHz range. These results provide
critical groundwork for developing a highly novel way of studying anxiety circuitry following
early life stress in rodents and aid in improving our understanding of anxiety-related dysfunction
and psychiatric illnesses such as depression, anxiety, and schizophrenia.
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Relationship between chronic inflammation and objectively measured physical activity in older
adults
It is well established that physical activity decreases with age, and that lower levels of physical
activity contribute to increased risk of functional decline with aging. Aging has also been linked
to an increased pro-inflammatory state; however, the association between objectively measured
physical activity and inflammatory burden in older adults is not well defined. PURPOSE: To
evaluate the association between objectively measured physical activity and inflammation in
well-functioning older adults. METHODS: Physical activity (PA) was measured using wrist-worn
ActiGraph Link accelerometers continuously over 7 days in 60 older participants (28 women,
aged 69±10 yrs) of the Longitudinal Aging Study at Towson (LAST). Accelerometer data was
downloaded in 60-second epochs and expressed as the log-transformed average counts per day
across the three axes. Blood samples were collected after an overnight fast, processed, and
stored at -80°C until analysis. Plasma interleukin-6 (IL-6) and tumor necrosis factor alpha (TNFa)
concentrations were measured by bead-based multiplex assay, and C-reactive protein (CRP) was
measured by enzyme-linked immunosorbent assay. Tertiles of each inflammatory factor were
created and the association between the mean of the log-transformed activity counts and
inflammatory tertiles was modeled using linear regression models, adjusting for age sex, and
BMI. RESULTS: In separate models, IL-6 was negatively associated with total daily PA,
independent of age (• = -0.11, p = 0.01); however TNFa ( = -0.03, p = 0.49) and CRP (• = -0.06,
p = 0.18) were not related to total daily PA. CONCLUSION: The independent, negative
association between IL-6 and total daily PA highlights potential underlying pathways
contributing to the age-related decline in PA, and subsequent physical function.
Death memories & meaning making: The challenges of qualitative coding
Everyone will experience the death of a loved one. Everyone will have to come to terms with
dying, death, and bereavement. Despite this, most people actively avoid thinking about death.
The current study examined death memory narratives. The sample included 404 University of
North Carolina Wilmington students and their family members, ages 18-88. Participants were
asked to share a specific memory about a death or dying-related experience that they were
personally involved in and that was meaningful to them (MacKay & Bluck, 2010). The presence
or absence of meaning making was assessed by qualitative content-coding. Memory narratives
were coded by two independent raters using the meaning making coding scheme developed by
MacKay and Bluck (2010). This coding scheme included the following five categories: benefitfinding, responsibility assignment, imbuing experience with religious significance, imbuing
experience with supernatural significance, and personal growth. Qualitative analyses revealed
that participants reported a wide variety of very personal and meaningful death memories.
Further, 165 participants used at least one meaning-making strategy, 180 did not. Individual
narratives indicated varying levels of meaning making. For example, "When I was told my mother
had died, I was home after leaving her side at the emergency room. I felt intense guilt that I had
left and did not stay with her. I was in denial that she could die" (Lack of Meaning Making). "My
great grandmother passed away at 100 years old when I was 11 years old. She passed peacefully
in her sleep. I was happy to think that she would be reunited with her husband" (Benefit Finding).
Thus, death memory narratives provide individuals a safe and acceptable method to talk about
death. Further, examining the content of personal and meaningful death memories may be a
useful way of identifying individuals who are struggling with grief.

D'souza, Marina

Scaling up a high density bioreactor for the removal of nitrogen compounds
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A High Density Bioreactor (HDBR) was used to cultivate a community of bacteria and algae that
can remove nitrogen compounds from wastewater for growth. For this project, a synthetic
mixture comparable to wastewater was used. Previous research showed that in a 1 L HDBR,
algae aggregate and form a dense biomass zone, making it easier to harvest. The goal of this

project was to scale up the HDBR from 1 L to 2 L and 5 L and investigate the effect of scaling
up on nitrogen removal by the algae. Scaling up the HDBR to larger volumes is necessary to
implement it at full-scale wastewater treatment systems.
The project entailed designing and building a 2 L and 5 L HDBR. The 1 L (R1) and 2 L (R2) HDBRs
were made from modified glass graduated cylinders. The 5 L (R3) HBDR was built using a 34 in
clear PVC pipe with a 4 in diameter. R1, R2 and R3 were inoculated with algae. R1 and R2 were
operated in batch mode and after a 6-week start-up period, stable biomass in each reactor was
formed. R3 was operated in continuous mode to aid in start-up. Future studies are planned to
determine if the larger R3 operates similarly to R1 and R2.
Daily liquid samples from R1 and R2 were analyzed to measure the change in the concentration
of nitrogen compounds during operation. Weekly biomass samples were taken to measure algal
growth. Thus far, R2 shows more growth than R1 when the initial nitrogen concentration is
similar.
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Full-field optical coherence tomography imaging of skin specimens in Mohs surgery
Full-Field Optical Coherence Tomography (FFOCT) is a novel microscope imaging technique that
enables fast cellular level imaging on fresh tissue. With less training and time required than the
traditional frozen section histology method, FFOCT can create the potential for rapid tissue
interpretation. Mohs surgery uses frozen sectioning for intraoperative margin analysis during the
removal of the two most common types of cancer: basal cell carcinoma (BCC) and squamous cell
carcinoma (SCC). Frozen sectioning can introduce a number of artifact into the tissue, presenting
opportunity for a misdiagnosis. FFOCT is being studied for use in Mohs surgery as an alternative
to frozen section histology. FFOCT can reduce the entire Mohs process by minutes to hours.
In this study, we correlated images acquired via FFOCT and traditionally prepared frozen
sectioning. From this, we examined if FFOCT tissue imaging would produce any artifacts in the
tissue. Additionally, we imaged thawed frozen sections with FFOCT and evaluated the resulting
artifacts. This allowed us to examine the effects of tissue freezing on FFOCT imaging.
The results of our study showed tissue freezing introduced significant artifact on FFOCT images
that could inhibit a proper diagnosis. Further analysis showed FFOCT had no impact on frozen
sectioning. From collecting tissue images in the study, we were able to build an atlas of different
FFOCT images to teach physicians how to read and properly diagnose FFOCT images. With the
development of FFOCT, the modality could provide a potentially more efficient method for
frozen sectioning in Mohs margin analysis.
Weight loss in early postpartum period is facilitated by elevated resting metabolic rate but not
increased physical activity
Difficulty losing weight gained during pregnancy puts postpartum women at a significantly
greater risk for becoming obese. Weight loss occurs when energy expenditure is greater than
energy intake. The two largest components of energy expenditure are resting metabolic rate
(RMR) and physical activity, yet how these factors change during the postpartum period is not
well-characterized. PURPOSE: To evaluate changes in RMR and physical activity during the
postpartum period. METHODS: Physical activity (PA) was measured objectively using wristworn ActiGraph Link accelerometers over 7 days in 10 women (age 32±3 yrs, BMI 25.7±5.1
kg/m2) at 3 months and 6 months postpartum. Accelerometer data was downloaded in 60second epochs and expressed as the average counts per day across the three axes. RMR was
measured in the supine position for 25 minutes after an overnight fast using indirect calorimetry
and expressed relative to fat-free mass (FFM). Changes in body mass, RMR, and PA were
evaluated using paired Student t-test analyses. RESULTS: Total body mass decreased from 3 to
6 months postpartum (73.2±14.4 vs 71.2±14.9 kg, p=0.01). RMR increased significantly from 3
to 6 months postpartum (30.6±2.2 vs 34.1±4.2 kcal/kg FFM/day, p=0.02), however total 24-h
PA (counts) did not differ between time points (3.8x106±0.5x106 vs. 3.7x106±0.5x106 counts,
p = 0.58). CONCLUSION: Increased RMR is a greater contributor to weight loss than PA during
the postpartum period. Given that PA did not change during the postpartum period,
interventions aimed at increasing PA during this time may potentially assist in creating even
greater energy expenditure and weight loss and may reduce the risk for maternal obesity.
Exploring art as commodity
My work seeks to simultaneously explore and critique the role that capitalism plays in the
production and distribution of art, and particularly the commodification of art by its artists.
Influenced by Marxist and socialist theory, I come from a place of criticism of and
disenchantment with the effects of capitalism on an artist’s drive to produce their work. In this

art-making process, I will be exploring the modes of production and distribution of art by
producing “mass art” based on decidedly popular imagery and playing into the dominant
commodification system. The critique will take form in text that is printed in transparent ink on
top of the images, commenting on the issues with the dominant commodification system in
place.
By choosing printmaking as my primary medium, I will question notions of originality in high art;
this medium is particularly ideal because I will be able to produce multiples of the same image
that still have traces of the presence of the artist’s hand – a feature that scanned copies of work
would lack. With these multiple prints, I will create a commodity system with my audience. The
use of popular subject matter will appeal to a wide audience, thus causing them to be interested
in the work. Then upon further investigation, the viewer will take note of the text and begin to
be exposed to the critique that is taking place. This artistic process as a whole will explore the
dynamics between the artist, the display process, the distribution process, the audience, and the
market.
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Comparison of the effects of self-selected and prescribed intensity exercise on exertion and feeling
Physical inactivity results from low initial engagement and high dropout, both of which should
be considered when prescribing exercise prescriptions. Traditional exercise prescriptions do not
address how people feel during exercise, which contributes to low initial engagement and high
dropout rates. Self-selected exercise may provide an exercise prescription that accounts for
people’s feelings during exercise, yielding physiological benefits and positive affective responses
to exercise. This exercise prescription may increase exercise adherence. This research seeks to
determine if participants rate exercise intensity more enjoyable when permitted to self-select
rather than when intensity is prescribed to them. Twenty-three healthy (13 females) participants
(age = 20.9 +/- .55) completed a graded exercise test, self-selected exercise session, and
prescribed intensity exercise session, (all separated by 48 hours) all on a Lode recumbent bicycle.
During exercise, perceptions of exercise were recorded using the Ratings of Perceived Exertion
(RPE), Feeling Scale (FS), and Felt Arousal Scale (FAS). Participants rated their enjoyment after
each session using the Physical Activity Enjoyment Scale (PACES). While unknown to
participants, the intensity of the prescribed intensity session was identical to the self-selected
condition. A 2 (day) x 5 (time) repeated measures ANOVA was conducted. For RPE, there was a
significant time main effect F(4, 44) = 12.60, p = 0.001. For FS, there was a significant condition
main effect, F(1, 22) = 6.76, p = 0.016, and a significant time main effect, F(4, 88) = 11.12, p &lt;
0.001. For PACES, a one factor repeated measures ANOVA revealed a significant effect of
condition, F(1, 22) = 5.02, p = 0.035. Thus, when participants were able to self-select their
intensity, they felt better throughout and reported greater enjoyment when compared to an
identical prescribed intensity. This would suggest that self-selecting intensity might lead to
increased adherence in the future.
Dissolution, dismemberment, and the queer Dionysian: On literary representations of Dionysus and
the Bacchic rites
Studies of the ancient Bacchic rites associated with the god Dionysus give much attention to
their relationship with Greek theatre and Roman law and politics (Walsh 190-2; Easterling 367), but little attention to the queer characteristics of Dionysus and his rites. This paper addresses
this lack by exploring the ways in which Dionysus and the Bacchic rites, particularly as described
in the accounts of Euripides (5th Century BCE Athens) and Livy (1st Century BCE Rome), define
a space of queerness and jouissance in the ancient world. Working closely with these ancient
primary sources, and employing the queer theoretical approaches of Lee Edelman and Tim Dean,
I highlight the ways these accounts associate Dionysus with the dissolving of Greek and Roman
cultural norms with regard both to sexuality and to the body. Specifically, in Euripides' account,
I give especial attention to the descriptions of Dionysus as destructive of the social and political
structure of Thebes, of the Bacchae’s active rejection of their gendered office as mothers, and
of Dionysus as a sexualized character in the drama, particularly to the eye of Pentheus, the king
of Thebes. As for Livy’s account, the Bacchanalia features elements of the pollution of sexual
immorality and of violence against the bodies of young male citizens, constituting the sexual
threat of the rites of Dionysus analogous with the sexual threat of homosexuality, especially in
the midst of the AIDS crisis. My reimagining of Dionysus and the Bacchic rites with the ideas of
Dean and Edelman, which does not assume a teleological relationship between modern
queerness and ancient sexuality, helps us to further contextualize the chaotic and
heterogeneous figure of Dionysus and to postulate a space of queerness recognized across time
and cultures in the ancient world.
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Effect of dietary nitrate supplementation on step test performance at sea level and altitude
Nitrate-rich beetroot juice improves exercise performance in untrained and moderately trained
individuals at sea level through increased production of nitric oxide (NO). Beetroot
supplementation may be more effective during exercise in a hypoxic environment, where NO
production is reduced, due to low O2 tensions and muscle pH. However, results from studies
that have examined the effects of nitrate supplementation on exercise performance at altitude
have been equivocal. PURPOSE: To examine the effect of beetroot-juice ingestion on step test
performance at sea level and altitude. METHODS: Undergraduate students enrolled in a 10-day
study abroad to Peru that included a two-day hike on the Inca trail. Prior to traveling, all students
performed a Queens College step test at sea level. Students stepped at a predetermined cadence
for 3 minutes, after which recovery heart rate was recorded and entered into a standardized
regression equation to estimate VO2max. The test was repeated at sea level, 90 minutes after
ingesting a 70 mL shot of beetroot juice (6.45 mmol nitrate concentration). The step test was
completed twice more at an altitude of 3500 meters; both with and without beetroot juice
ingestion. All tests were separated by at least 24 hours. RESULTS: Twelve students (age 21 ±
1.7 years; M:6, F:6) completed all aspects of the study. The estimated VO2max at sea level
without and following nitrate supplementation was 45.2 ± 9.3 ml kg-1 min-1 and 46.8 ± 9.1 ml
kg-1 min-1, respectively. The estimated VO2max at 3500 meters increased from 45.2 ± 9.8 ml
kg-1 min-1 to 47.7 ± 12.3 ml kg-1 min-1 following nitrate ingestion. However, one-way repeated
measures ANOVA revealed no differences in mean estimated VO2max across conditions,
F(3,33)= 1.31, p=0.29). CONCLUSION: We found no apparent effect of altitude or nitrate
supplementation on step test performance in a group of college students. The duration of the
exercise bout, as well as the dosage and timing of nitrate supplementation may explain our
inability to observe an ergogenic effect.
Gait characteristics in collegiate student-athletes after sustaining a concussion
BACKGROUND: Sports-related concussions have recently become one of the highest profile
injuries in the athletic community. Concussions result from significant force to the brain that
induces pathophysiological processes that affect its function. These effects can often present
themselves through different combinations of physical, cognitive, emotional, and sleep
symptoms. While neurocognitive computerized evaluations can provide useful information
regarding self-report symptoms as well as quantitative measures including verbal memory, visual
memory, visual motor processing speed and reaction time, they cannot provide values regarding
areas such as balance or gait, which are also affected post-concussion. PURPOSE: The purpose
of this study was to do a longitudinal gait assessment of concussed NCAA Division 1 collegiate
student-athletes. METHODS: 5 participants completed a battery of neurocognitive and gait
protocols at baseline and after sustaining a concussion. Neurocognitive performance was
assessed with ImPACTtm, and the gait protocol (10m walk under single and dual task conditions)
was assessed through the use of the Mobility Lab software using ADPM sensor system.
RESULTS: Preliminary analysis showed dual-task influenced gait at both baseline and postconcussion testing for most variable (p&lt;0.05). There were not any significant differences for
time for any gait measures, but there were both trends and significant Dual-Task x Foot (stride
length, p&lt;0.05; step duration, p&lt;0.10), Time x Foot, and Time x Foot (% Swing and Stance;
p&lt;0.08) x Dual-Task (lateral step variability, p&lt;0.05) interactions. CONCLUSIONS:
Concussion affects the relationship between right and left foot patterns and differences are
amplified as cognitive load is added. This has implications for concussion recovery and
susceptibility to injuries if not fully recovered.
Green synthesis of gold nanoparticles and their antimicrobial activity on E.coli and S. epidermidid
The goal of this research project is to determine the most efficient method and conditions to
synthesize gold-azalea nanoparticles. The red Azalea plant has known antioxidant activity, and
works as a surface passivating agent in the synthesis of the gold nanoparticles. Gold-Azalea
nanoparticles are of interests due to their ability to generate high sensitive antimicrobial agents.
Resistance to antibiotics has posed a serious risk to the population, opening the door for a new
antibiotic treatment. A study conducted by Kim et al., concluded that silver nanoparticles were
effective growth inhibitors to E. coli and S. aureus, implying that the silver nanoparticles have
antimicrobial properties. In this research project, the Gold-Azalea nanoparticle's antimicrobial
ability was tested on E. coli and S. epidermidis. The green synthesis is of particular interest as it
presents a facile way to synthesize size and shape controlled nanoparticles, which is important
for surface Raman spectroscopy. The use of plant extracts is an excellent alternative to the use
of harsh chemicals for the gold nanoparticles synthesis. The synthesis is simple, inexpensive, and

ecological with a short time requirement. Details of the protocol and results of characterization
using optical spectroscopy will be presented.
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Finding fraud: Financial statement analysis as a fraud detection tool
Fraudulent financial reporting poses a major threat to the market, with annual losses costing
investors and companies billions of dollars (ACFE 2016). Despite increased regulations for public
firms, fraudulent financial reporting continues to increase, as companies find new ways to inflate
revenues & assets, and deflate expenses & liabilities (Kaplan 2010). This has led to a substantial
amount of literature focused on developing methods to detect and prevent fraudulent activity.
Financial statement analysis is one such method that uses financial ratios derived from publicly
available information to identify possible fraudulent activity. This method of fraud detection is
appealing because of its easy application by various users. However, current literature suggests
this method has limited effectiveness (Kaminski et al. 2004, Bierstaker et al. 2006). This research
builds off of a successful study of manufacturing firms listed on the Istanbul stock exchange in
an attempt to create a model that effectively detects fraud in American manufacturing firms
(Terzi 2012). The effectiveness of the model is determined by the detection accuracy, number
of variables required, and number of false positives. This study identifies fraud firms using SEC
AAERS from the years 1990-2007, as well as the SIC codes for manufacturing firms in order to
limit the industry of the study. Each fraud firm is then matched with a non-fraud firm based on
year, industry, and market capitalization. The accounts and ratios identified in the Terzi (2012)
study were used as the initial variables for the analysis. One third of the matched pairs were
then randomly selected as the test set and logistic regression analysis was used to create the
model. The results of the study are useful in demonstrating that financial statement analysis can
be an effective tool in detecting fraud.
#NeverTrump: Why Republican lawmakers refused to support their party's nominee
In an election characterized by constant headlines, the refusal of Republican lawmakers to
support their nominee was a constant topic of discussion in 2016. In the first part of our paper,
we review popular explanations of the #NeverTrump movement and categorize them into to
three theoretical categories: principled objections, electoral concerns, or establishment
opposition. In the second part, we test these explanations. We believe two findings stand out
and have broader implications. First, contrary to the claim that lawmakers are single-minded in
their pursuit of reelection, we find that principled objections were the strongest determinants
of the #NeverTrump movement. In particular, the results reveal that a lawmaker’s religion and
sex had the two largest effect sizes. Second, we find that establishment Republicans were more
likely to support Trump’s candidacy. Notably, this is inconsistent with popular explanations of
the #NeverTrump movement but consistent with a range of academic studies.
A tale of two phages: Isolating and characterizing Phage JangoPhett from a mixed population of
bacteriophages
A long time ago, in a galaxy far, far away, bacteriophage viruses were isolated from a dirt sample
collected from within the deep soil near Drexel’s Buckley Tennis Courts. Phage JangoPhett and
Phage BobaPhett were extracted as a mixed population through an enrichment culture. The
phage genomes were isolated from each other, and both of these novel phages were sequenced.
The genome of phage JangoPhett has been characterized: genes were identified and functions
assigned using bioinformatics software including PECAAN, DNA Master, Starterator, PhagesDB
Blast, NCBI Blast, Phamerator and HHPRED. JangoPhett has the myoviridae morphology and
belongs to the B1 cluster of bacteriophages. Its genome has 68,673 nucleotides, making up 100
genes. Phage JangoPhett is a phorce to be reckoned with!
The effects of 800-nm and 905-nm laser on muscle fatigue
Low level laser therapy, also known as photobiomodulation, has been used therapeutically by
health professionals and organizations for decades. The effects of laser light before and after
exercise have been studied, however; the effects of laser light during exercise have not been
investigated. The proposed study will apply low intensity 800-nm and 905-nm combination laser
light to muscles in the forearms (specifically, the flexor carpi radialis, palmaris longus, flexor carpi
ulnaris, flexor digitorum longus and flexor digitorum profundus) of subjects during exercise. Prior
work in our lab has shown that near infrared laser light treatment can decrease fatigue rate and
increase the efficiency of working skeletal muscle. The mechanism(s) behind this phenomenon
appears to be the increased efficiency of cytochrome c oxidase, an oxygen delivering enzyme,

and favorable oxyhemoglobin dissociation during the aerobic stages of metabolism. However;
no prior studies have specifically looked at 905-nm wavelength and its physiological effects on
muscle tissue. Results from prior published work suggest the need for a more detailed look into
the specific in vivo mechanisms that are affected by laser light. In addition, the proposed study
will be uniquely focusing on changes in blood lactate levels. As a marker of work done during
anaerobic metabolism, measuring changes in blood lactate levels before and after laser
treatment will help determine if 905-nm laser in combination with 800-nm laser light increases
the effectiveness of mitochondrial cytochrome c oxidase and oxyhemoglobin dissociation. Since
past studies have shown that there are components in muscles that react with laser light at rest,
this study will help to determine if the same is true during exercise. The application of this study
can be used in many areas of physical and occupational therapy, as well as the development of
wearable devices that improve exercise completion in injured patients.
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Incidents of violence among psychiatric patients: biological and environmental modifiers
Incidents of violence in psychiatric care are recognized by mental health clinicians as a significant
challenge that leads to safety risks for patients and staff and increased costs and length of stay.
Because mental illness alone does not lead to an increased risk of violence, it is important to
examine the various factors that interact to result in aggression. The purpose of this study was
to examine select biological and environmental modifiers and determine if they associate with
episodic violence on a psychiatric inpatient unit. The biological modifier was patient sex, and
environmental modifiers were location and time of incident. This descriptive study used data
previously collected from a medical record review. The sample was patients aged 18-75 years,
admitted to the psychiatric medical care unit at Hahnemann University Hospital between
January 1, 2011 and December 31, 2014, with a length of stay up to 7 days. A descriptive
statistical analysis showed that males were more likely to be violent than females and that in
general, more violent incidents occurred during the morning shift than during the night shift. In
addition, significantly more incidents occurred in the hallway, an area of higher traffic on the
unit. These results offer an important foundation for risk assessment techniques. Further
research will be critical to better understand these factors, ultimately allowing for a reduction in
violent behavior on psychiatric units and improved quality of care.
Fatty acid profiles to support fish trophic analyses in the lower Cape Fear River ecosystem
Trophic relationships represent an important mechanism by which aquatic communities are
structured and predatory impacts can be studied. A constant limitation that occurs during trophic
analyses in which stomach contents are used to quantify fish diets is the high frequency of prey
items recovered that cannot be identified to lower taxonomic levels. The high number of prey
items that are categorized broadly as 'Unidentified fish remains' results in considerable
information loss. One of the recent molecular approaches to quantify diets is the use of fatty
acid profiles. Fatty acids are the building blocks of lipids, and once ingested in prey can be
deposited in the adipose (fatty tissue) of predators with little modification. Fatty acids are useful
indicators of diet for three reasons: 1) there are over 70 fatty acids routinely found in marine
animals, providing a large range of possible combinations in prey; 2) the individual fatty acids in
a prey item reflect both its diet and some of its own fatty acid synthesis, giving it a unique fatty
acid profile, or 'signature'; and 3) fatty acids are deposited in the adipose of predators over time,
providing a more long-term integration of diet over weeks to months. The first important step
in using fatty acids to evaluate predator diets is to quantify the fatty acid profiles of potential
prey items, in essence creating a prey library specific to the ecosystem of interest. A library of
fatty acid signatures for ~20 species common in the lower Cape Fear River ecosystem was
constructed using gas chromatography. The unique reference profiles can be utilized in future
studies to quantify trophic relationships and estimate the impacts of apex predators on
community structure and prey population dynamics.
Are fungal and bacterial pathogens responsible for high sea turtle embryo mortality in Ostional,
Costa Rica?
The olive ridley sea turtle (Lepidochelys olivacea) is characterized by a unique mass-nesting
behavior that occurs at few beaches around the world, while solitary nesting occurs in this
species across a wide range. Hatching success is markedly lower at mass-nesting beaches
compared to solitary-nesting beaches, although the reason remains unclear. One theory is that
specific microbial pathogens, particularly fungal pathogens within the Fusarium solani species
complex (FSSC), are present and causing high embryo mortality. We collected samples of nest
sand from Ostional, Costa Rica, and employed high-throughput DNA sequencing to assess fungal

and bacterial diversity and community composition. We compared two nesting areas with
disparate embryo survivorship, as one area had an average of 68.2% hatching success (low
density, low mortality) and another had 0.6% hatching success (high density, high mortality).
Analyses of similarity revealed that both fungal and bacterial communities varied by nesting area.
Bacterial diversity was greater in nest sand collected from the low-density area compared to
those collected from the high-density area (p=0.022). Fungal evenness varied with respect to
area as well (p=0.039), with the high-density area being more even than the low. While FSSC
were present in all nesting areas (high-density area average abundance=0.01%, low=0.05%),
they contributed less than 1% to the average dissimilarity based on a similarity percentages
analysis. On the other hand, the bacterial family Moraxellaceae, which contains pathogenic
species, was the highest contributor to area dissimilarity (1.38%). Overall, these results suggest
that a pathogen may be a cause of the low survivorship observed, but it is not likely a result of
FSSC.
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X-ray photoionization of magnetically-driven accretion-disk winds around supermassive black holes
The energetic nature of black hole accretion inevitably allows for expulsion of both matter and
energy into luminous galaxies called active galactic nuclei (AGNs). One of the primary
characteristics of these phenomena is the ionized outflows (expelled matter), which we theorize
to be driven by magnetic fields emanating from intense plasma interactions in the accretion disk
around a supermassive black hole. Strong X-ray radiation (expelled energy), thought to be
emitted from superheated plasma located within the corona, is then partially obscured by the
ionized wind resulting in X-ray absorption patterns. These absorption patterns can be analyzed
by viewing the observed X-ray spectra that we see from telescopes on Earth. This research
focuses on modeling wind ionization structure by using xstar photoionization code applied for a
given set of manually generated wind parameters and ionizing spectrum. The calculation is then
used to construct a library of theoretical absorption spectra for a large number of different wind
parameters and ionizing spectrum. This library is then compared with the observed X-ray data
in order to determine accuracies or inaccuracies in our model. By analyzing 195 ks NuSTAR
spectrum of a luminous AGN, PDS456 (z=0.184), as a case study, I will demonstrate that the
proposed magneto-hydrodynamically driven (MHD) wind model can successfully explain the
detected absorption signature by matching our predicted spectra with the actual spectra.
Evaluating community support for an elementary school education garden using both quantitative
and qualitative methods
A comprehensive plan for an education garden at Winter Park Elementary School (WPES), in
Wilmington, NC was developed by a team of UNCW Environmental Studies graduate students.
The current study builds off of this plan with the administration of a mixed-methods survey in
the overall community of Winter Park to evaluate interest in participation in the proposed
education garden for WPES. The survey consists of questions from a variety of subject areas to
understand the range of variables that relate to willingness to participate; these include
demographics, number of children living at the residence and their past, present, and future
enrollment at WPES, past and present personal gardening behavior, attitudes toward teaching
students about gardening, interest in volunteering for an education garden at WPES, awareness
of current gardening efforts at WPES, and consumption of organic food. Both quantitative and
qualitative methods were used in this survey because existing research in the field has revealed
that motivations to volunteer for similar projects are highly variable. The results of this survey
are being reviewed in order to determine variables that positively and negatively influence
willingness to volunteer for the proposed education garden. An understanding of these variables
is essential in determining if the plan for the proposed WPES education garden is viable.
Association of ACL injury in student-athletes with concussion history
Visual spatial attention may have a strong impact on musculoskeletal injury. However, this
aspect of neurocognitive performance in relation to this type of injury has not been extensively
studied. Some studies do show that poor neurocognitive performance, including visual motor
speed, have also been at an elevated risk for injury. Herman et. al. (2015) showed a positive
association between concussion history and lower extremity injuries (odds ratios, 1.6-2.9
elevated risk) among student-athletes at the conclusion of their intercollegiate athletic careers.
A deficit in visual spatial attention may not allow the athlete to correctly interpret or react to an
evolving environment, which may put them at more risk of experiencing an injury. The purpose
of this study was to investigate potential relationships between concussion history, baseline

visual neurocognitive performance, ACL injury history, and the use of a visual aid in studentathletes at Elon University. One hundred and forty eight student-athletes enrolled at Elon
University filled out a questionnaire regarding ACL injury history, concussion history, and use of
a visual aid. Each athlete noted both the total number of concussions and ACL injuries they have
sustained over their respective athletic careers. Each athlete’s baseline ImPACT and King Devick
data, along with their respective questionnaire results, were statistically analyzed using SPSS
Statistics computer software to look for significant relationships between vision, concussion
history, visual aid use, and ACL injury history. Several t-tests performed showed that those with
a history of ACL injury had a significantly slower mean score on the King Devick test (48.86 ±
7.20 seconds) than those without a history of ACL injury (42.92 ± 11.13 seconds, p = 0.01). No
significant relationships were found amongst the other variables studied. These results show
that an elevated King Devick score, usually indicating impaired visual motor ability in general and
specifically after receiving a concussion, may also be an important indicator of an elevated risk
of experiencing a lower extremity injury.
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Corporeal contradictions: Postpartum body image concerns among new mothers
The concept of “bouncing back” is ubiquitous amongst today’s generation of postpartum
mothers, yet the realization of this process is both enabled and constrained by a variety of
physiological and sociological factors. The body’s ability to reclaim its pre-pregnancy form
depends on numerous factors and is technically impossible given a variety of permanent
corporeal changes related to pregnancy and childbirth (Bishop, 2009). Nevertheless, once a
woman delivers a baby, she is urged to “decrease physical evidence of motherhood so as to
‘resemble’ the ‘prepregnancy self’ “ (Dworkin & Wachs, 2009, p. 114). This imperative creates
substantial pressure for women to “get their bodies back,” and failure to meet this unrealistic
expectation results in negative body image perceptions. Moreover, postpartum women “struggle
with the lived experience of what it means to attempt to recapture a “lost” identity, forge a new
one, and be responsible for a new kind of body and self” (Upton & Han, 2003, p. 689). Grounded
in these important conceptualizations, this research seeks to delineate the complexities and
contradictions associated with women’s postpartum body image. Specifically, drawing on
empirical interview and survey data collected from 10 women at both three and six months
postpartum, this presentation will offer conclusions focused on how participants have actively
navigated the complicated postpartum period in their maternal bodies.
The synthesis of chiral, tetradentate aminosulfoxide ligands containing substituted 1 naphthyl
sulfoxides
The purpose of this project is to synthesize chiral tetradentate aminosulfoxide ligands that
contain substituted S-naphthyl groups. The synthesized ligands will be used to form ruthenium
(II) dichloride complexes which may display a variety of useful properties such as linkage
isomerism, cytotoxic activity towards cancer cells, and can be utilized as chiral catalysts for
certain organic reactions such as transfer hydrogenation.
Tetradentate aminosulfoxide ligands are able to bind to metals through four coordination sites
using lone pairs on nitrogen and sulfur. The sulfur atoms in the ligands are chiral, which makes
synthesis of a single enantiomer a necessity to avoid complex mixtures of products. The Brunker
lab has developed a route to the formation of the ligands via conjugate addition of an alkyl
diamine to vinyl aryl sulfoxides. The ligands can be varied by changing the linkage between the
nitrogens, the nitrogen substituent, or the aryl group attached to the sulfur. Previous ligands
have been synthesized with a S-bound 1-naphthyl group using N,N'-dimethyl-1,2ethanediamine and N,N'-diethyl-1,2-ethanediamine with 1-naphthyl vinyl sulfoxide.
Unfortunately, the corresponding ruthenium (II) complexes of the naphthyl ligands were of low
solubility and difficult to purify. We also describe the synthesis of a new ligand using N,N'dimethylpropanediamine, however, no ruthenium complexes of this ligand could be
characterized. In order to increase solubility, we aim to add alkyl groups onto the S-bound
naphthalene ring before synthesizing the ligand. To do this, a simple synthetic route will be
followed starting from 1-Bromo-8-methylnaphthalene, 1-Bromo-5-methylnaphthalene, and 1Bromo-4-methylnaphthalene. The bromo-methyl-naphthalene isomers will be converted to the
corresponding sulfonyl chlorides and then converted to the desired chiral sulfoxide ligands by
known methods, avoiding hazardous reagents.
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Time series analysis of co-located micrometeorological variables
It is well known that trace gas emissions (e.g. HNO3, SO4, etc.) can be triggered by particular
meteorological conditions (e.g. temperature, wind speed and direction, and humidity). To explore
this link, data were acquired in a mid-Atlantic field site during June of 2012 with a novel new
sampling system capable of simultaneously measuring meteorological variables and trace gas
concentrations at two different heights. Most of the analyses related to these data are
associated with determining deposition rates of the trace gases. Here, the same data are instead
explored with the goal of further elucidating the interdependencies of gas and weather data.
Common statistical tools like correlation coefficients, covariances and power spectral analyses
are utilized to explore these relationships.
Football made smart: Using your head
Collisions in football can result in serious head injuries due to large decelerations of the brain.
Typical polyurethane padding found in helmets today can only compress to a certain degree
before causing the head to reach a large maximum deceleration. A hydrogel that has been
swollen with water can potentially reduce the peak deceleration of an impact and decelerate the
skull more gradually. By examining how different gels react to a weight being dropped on them,
we compared the compression of each gel to determine whether the peak deceleration was
closer to the average deceleration in the gel, which is not the case for a typical foam padding.
Our initial results for a 16mm thick double-network hydrogel sample produced a deceleration
that was nearly constant. Each year as many as 3.8 million sports related concussions occur,
most of them from football, and an unsettling number of them are among the youth in our nation
[2]. The Concussion Legacy Foundation confirmed that 91 out of 95 deceased NFL players that
have been autopsied were found to have suffered from chronic traumatic encephalopathy, or
CTE [1]. This certainly calls for helmet safety to be improved to reduce brain injuries. With a
practical limit on how thick the padding inside a helmet can be, new materials must be tapped
to increase player safety.
Regulation of proinflammatory chemokine CXCL5 by microRNA hsa-miR-605
Complex regional pain syndrome (CRPS) is a disease characterized by chronic pain and
inflammation. Recent studies on CRPS patients have sought to identify circulating biomarkers
that can assist in diagnosis and serve as therapeutic targets. MicroRNAs (miRNAs) are small
noncoding RNAs that can negatively regulate gene expression by binding to the 3’ untranslated
region (3’UTR) of mRNAs. Previous studies conducted by our lab on CRPS patients found a 22fold downregulation in poor responders relative to responders prior to ketamine treatment. Here
we investigated the functional significance of miR-605 downregulation. miR-605 is predicted to
target CXCL5, a proinflammatory chemokine involved in the recruitment and activation of
leukocytes. We hypothesized that the reduced expression of miR-605 in poor responders could
contribute to an increase in CXCL5 expression.
We observed an upregulation of CXCL5 in blood samples from CRPS patients. Using in vitro
approaches we investigated whether overexpression of miR-605 can decrease endogenous
CXCL5 in multiple cell lines. While there was no significant effect in endothelial cells, we found
a small but consistent downregulation of CXCL5 mRNA in miR-605 transfected neuroblastoma
cells. Efforts are underway to determine if there are miR-605 induced changes in CXCL5 protein
levels. Thus, investigating target mRNAs of differentially expressed miRNAs can provide
important insights on aberrant gene expression that contributes to the disease pathology.
Low voltage power supply for the Muon g-2 calorimeter
The anomalous magnetic moment of the muon is a quantity that can be calculated rigorously
through the given parameters of the Standard Model. The experimental value is slightly off from
the theoretical value and thus suggesting that the Standard Model is not completely correct and
most likely needs to be modified. The measurement of the g of the muon has been done before
at Brookhaven, NY and at LHC, but at Fermilab a repeat of the Brookhaven E821 experiment is
being done with a greater care for detail and thus will get a more precise measurement. The new
experiment at Fermilab is expected to get a value of g of the muon to 0.14 ppm. The signal
amplification circuitry for the calorimeter is powered by the Low Voltage Power Supply box, a
small component of the calorimeter cart. The main focus of our team is to design and construct
the Low Voltage Power Supplies. Currently, the basic power supplies have been decided on and
the rack mount box itself is in the development process. The power supplies are to feature a

current readout and indicator lights for each of the power supplies. Furthermore, the boxes are
to be designed as per the Fermilab safety requirements.
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Exploring genre at the intersection of 'pataphysics and poetry
This project examines the intersection of science and poetry, specifically the relationship
between ‘pataphysics, the science of imaginary solutions, and contemporary poetry.
‘Pataphysics challenges the rules about what constitutes facts, truth, and reality, making it
especially useful to poets who often act as philosophers, explorers, and epistemologists.
‘Pataphysical poetry juxtaposes imaginary constructs with factual information, which creates a
more dynamic and innovative poetry. In this presentation, I analyze poetry by Amy Catanzano,
Christian Bök, and Adam Dickinson, all of whom explicitly claim the influence of ‘pataphysics in
their critical commentaries and interviews. Next, I identify the semantic, syntactic, and pragmatic
commonalities which will determine if a genre of ‘pataphysical poetry can in fact be formulated.
If a genre can be established, I intend to expose the social action that the genre performs.
Exploring the possibility of a genre for ‘pataphysical poetry will contribute to recent scholarship
about how poets appropriate scientific knowledge, use scientific modes of inquiry, and how
poetry can function as a science. Additionally, I will consider the pedagogical value of creating a
new curriculum that integrates ‘pataphysics into the study of poetry.
Boosted decision trees and the search for super symmetry at CERN
In recent years, more and more failures of the standard model of physics have been found,
leading to the search for extensions to the standard model. Perhaps the most promising,
supersymmetry has been the hope of a generation of physicists. By looking for subtle differences
between the decay chain products of standard model and supersymmetric processes, we hope
to find evidence of supersymmetry in particle colliders. By using a multivariate analysis
technique known as boosted decision trees, we analyzed data from the LHC in CERN. Our
research culminated in a robust forest capable of separating signal from background events in
the dielectron background channel with sixteen-sigma significance. This forest was tested for
overtraining with the kolmogorov-smirnov test, and found to be not overtrained. This forest can
now be used to analyze events in the dielectron background channel to attempt to identify samesign dilepton events as evidence of supersymmetry.
Simulations on a mathematical model of Dengue fever with a focus on mobility
Dengue fever is a major public health threat, especially for countries in tropical climates. In order
to investigate the spread of dengue fever in neighboring communities, an ordinary differential
equation model is formulated based on two previous models of vector-borne diseases. The
resulting SIR/SI model is used to simulate transmission of dengue fever in neighboring
communities of differing population size with particular focus on cities in Sri Lanka. Initial
infection details and relative population size may affect the dynamics of disease spread. An
outbreak in a highly populated area may spread somewhat more rapidly through that area as
well as neighboring communities than an outbreak beginning in a nearby rural area.
The effect of carbaryl on the protein reelin in the brains of zebrafish larvae
Carbaryl has been shown to slow the development of larval zebrafish and influence the social
behavior in adult zebrafish. The specific connection between social behavior and carbaryl
exposure is not well established. However, one potential mechanism behind this relationship is
the altered expression of reelin after being exposed to carbaryl. Reelin is a glycoprotein that aids
in neuronal migration and placement for neural pathways that are responsible for social
behavior. Reelin is chemically sensitive in that its production increases or decreases when certain
chemicals are present. The specific effects that carbaryl has on reelin, however, are unknown.
To accomplish this research, embryos were exposed to low (1.125 µg/ml), medium (5.625 µg/ml)
or high (11.25 µg/ml) concentrations of carbaryl over a 3 or 7 day period. RNA from the larvae
was isolated and tested for quality and quantity. Then, through the utilization of real-time
quantitative PCR, we were able to analyze the expression of reelin in the larvae and compare it
across the different concentrations. The hypothesis tested was that with increased exposure to
carbaryl, the expression of reelin in the larval zebrafish will decrease because lower levels of
reelin in the brain are associated with abnormal social behavior. Mortality and hatching rates
were not affected by carbaryl, except after 7 days of exposure at the highest concentration.
Preliminary results suggest that after exposure to carbaryl, reelin expression seems to

moderately increase in a dose dependent manner. Additional research with an expanded range
of exposure times would help us better understand this relationship.
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Korean comfort women: The unrelenting oppression during and after World War II
This paper explores the oppression and suppression of Korean comfort women during and after
World War II. Comfort women is a term used to describe approximately two-hundred thousand
young Korean women that were forced into sexual slavery. While the physical torture of the
women ended after the war, the conflict over the government’s role in recognition and
restitution of comfort women between the Japanese and the Koreans continues to be heated
on both sides with little end in sight. The paper chronicles the relationship between Korea and
Japan before the war and focuses on the motives behind why American, Korean, and Japanese
society silenced these women. By analyzing the testimonies, I explore the horrendous torture of
the women including beatings, rapings, and numerous other unimaginable actions by the
Japanese army. It reveals the present day struggles of these women for recognition and
compensation. Many different groups, especially women, have come forward to raise money
and protest so that the comfort women who are still living can gain the recognition and
restitution that many feel like they deserve. Through testimonies and artwork, the thoughts and
plight of the women are conveyed. Additionally, many new primary sources, such a news articles,
continue to be published on the current conflict because the Japanese government continues to
deny the fact that they supported the kidnapping of young Korean women. The plight of the
comfort women will continue until the governments can come to an agreement on behalf of the
women.
Is heart rate variability an indicator or social, emotional, and cognitive inhibition?
Cardiac vagal control (CVC) is the nervous system’s ability to inhibit cardiac activity on the heart
via the parasympathetic branch of the autonomic nervous system (Berntson et al., 1993). Heart
rate variability (HRV) is a measure of CVC and has been used as an index of behavioral
modification processes. The autonomic flexibility-neurovisceral integration model (Friedman,
2007; Thayer & Lane, 2009) states that neural networks associated with CVC are also associated
with emotional and cognitive regulation, and recently HRV has been extended to be able to
measure social inhibition as well. However, recent evidence has suggested that there are
limitations to which contexts that HRV indexes inhibition (Zahn et at., 2016). The purpose of the
current study is to understand under what conditions HRV is a valid measure of inhibition.
Participants were 26 (18 female) undergraduate students from Towson University. A modified
Lead-II Electrocardiogram (ECG) was used to measure cardiac activity.Participants engaged in a
randomized series of Stroop tasks that were varied from a standard version (a classic measure
of cognitive inhibition) to versions with concurrent inclusion of sound clips varying on levels of
emotional and social contexts (leading to requirements for emotional and social inhibition). A 5minute neutral picture baseline and recovery started and ended study sessions. Results showed
a significant increase in reaction time for the high emotional and high social Stroop and
significant HR increase for the low emotional and high social context when compared to the
standard. Even though HRV changes were not significant, there was an overall trend of increased
HRV in the tasks that included emotional and social contexts, whereas the cognitive inhibition
task alone had decrease in HRV. These results support the theory (Porges, 2007) that affective
and social contexts require greater inhibition indexed by reaction time. A larger sample size
might better elucidate the conditions under which HRV best predicts inhibition.
Synthesis and characterization of new metal-organic materials incorporating the hydrotris(3,5dimethyl-1,2,4-triazolyl)borate ligand
Six coordination complexes have been synthesiszed using the hydrotris(3,5-dimethyl-1,2,4triazolyl)borate anion, ([BH(dmtrz)3]-, dmtris). M(dmtris)2 (M = Li, Na, K) were synthesized from
the reaction between MBH4 and excess 3,5-dimethyl-1,2,4-triazole (Hdmtrz) under flux
conditions. Powder X-ray diffraction showed that each had a unique structure. The morphology
of K(dmtris) crystals changed depending on the solvent used for crystallization. The morphology
Na(dmtris) was not sensitive to the solvent used for crystallization. Thermal Gravimetric Analysis
(TGA) of Kdmtris crystallized from methanol showed a mass loss at 150ºC not corresponding to
decomposition of the material or methanol. Evolved Gas Analysis (EGA) of K(dmtris) showed
evolution of CO2 at 176ºC, possibly due to prior absorption from the atmosphere, although a
later internal surface area analysis showed the material had insignificant surface area to hostgas
molecules. Mdmtis2 (M = Co2+, Ni2+, Zn2+) compounds were synthesized by the reaction of
NaL and M(NO3)2 in methanol. Yellow-orange (CoL2), lavender (NiL2), and colorless (ZnL2)

prisms were isolated from the reaction mixtures after 1 hour to three days. Powder X-ray
diffraction data showed that CoL2, NiL2, and ZnL2 were isostructural.
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Synthesis of metal coordination compounds derived from 3-5-dimethyl-1,2,4-triazole
In an effort to explore the coordination chemistry of the 3,5-dimethyl-1,2,4-triazolate anion
(C4H6N3-, dmtrz-), its reaction chemistry was explored with metal ions including Mg2+, Sr2+,
Cr2+, Mn2+, Fe2+, Co2+, Ni2+, Cu2+, Zn2+, Ag+, Pr3+, Nd3+, Gd3+, and Er3+. Evaporation,
solvothermal synthesis, and diffusion were used in an effort to crystallize new materials that
incorporate this ligand. Single crystal X-ray diffraction (SCXRD) data indicate that two novel
coordination compounds, [M3(Hdmtrz)6(H2O)6](NO3)6(H2O)6 (M=Co, Ni), were synthesized
by solvent evaporation of solutions of M(NO3)2*6H2O and Hdmtrz from ethanol and methanol.
Both contain an [M3(azole)6(H2O)6]6+ trimer, which has been previously observed in divalent
metal-azolate systems. The trimer units are held together in the solid state by hydrogen bonding.
Upon heating, both the coordinating and outer sphere water molecules are lost by 100°C. The
synthesis and structure and thermal behavior of these compounds will be discussed.
Strategies in social media marketing for higher education: An empirical case study to promote
departmental graduate enrollment
This study investigates and compares the social media marketing techniques employed by two
universities. The two universities have varying graduation enrollments and social media
interactivity. The comparisons revealed which social media marketing methods were absent in
generating higher audience engagement (e.g. shares, comments, likes) to promote departmental
graduate enrollment. This study addresses and solves university faculty concerns in static
departmental graduate enrollment rates. After an analysis of qualitative and quantitative
research of the university's present social media, an empirical study was conducted. The study
deduced that new social media channels (e.g. Instagram) and a social media marketing and
management dashboard (e.g. Hootsuite) be implemented to increase brand awareness and
consolidate maintenance, respectfully. The findings of this study can enable higher education
institutions to better reach and engage with students to promote graduation enrollment.
CD40 as a potential entry receptor for Equine Herpes Virus
The purpose of this study is to research how the introduction of CD40 into human glioma cells
may mediate infection of EHV-1 as compared to parental (non-transfected) human glioma cells
(HS683s). CD40 is a protein that has been found to be essential in mediating a broad variety of
immune and inflammatory responses and could potentially aid viral entry of equine herpesvirus
type 1 (EHV-1). This virus has previously been shown to infect, replicate in, and lyse human
cancer cells and is currently being developed as an oncolytic vector. We hypothesize that cancer
cells that express high levels of the CD40 receptor will be readily infected with EHV-1 and cells
that express little or no CD40 will be highly resistant to infection. If CD40 is in fact aiding in viral
entry, EHV-1 will be able to replicate and induce apoptosis in the transfected human cancer cells
more effectively than the cells that do not contain the potential receptor. Exogenous CD40
DNA was introduced by transfecting with a CD40 expression plasmid that contains an antibiotic
resistant gene and then antibiotic resistant cells were isolated and screened for CD40
expression. Current research involves infecting and quantifying the extent of infection by
measuring the amount of immediate early (IE) gene transcripts in each cell line. Future projects
will work towards further understanding of this receptor and its potential role in EHV-1
infection.
Corporate social responsibility and women's entrepreneurship: The case of Coca-Cola's 5by20
initiative
Global companies are increasingly employing corporate social responsibility (CSR) initiatives, or
efforts to incorporate ethical considerations into business practice, to engage company
stakeholders. In 2010, the Coca-Cola Company launched the 5by20 initiative to empower 5
million women entrepreneurs globally by 2020. By providing resources such as finances,
mentorship opportunities, and business training to women involved in the company’s global
supply chain, Coca-Cola is connecting with stakeholders globally and improving both its
profitability as a corporate entity and the economies of stakeholder communities. The initiative
has also received a number of awards and praise from business and entrepreneurship
organizations that applaud Coca-Cola’s efforts regarding the empowerment of women
interested in entrepreneurship. Through an in-depth qualitative case study, this research

evaluates Coca-Cola’s implementation of the 5by20 program through corporate
communications initiatives to understand the effects of globally focused CSR programs on
corporate financial gain and economic implications for larger stakeholder communities. This
research is framed by stakeholder theory, which establishes the importance of engaging
stakeholders to both benefit a company’s mission and create relationships with important
publics, in addition to organization-public relationship theory, which outlines key strategies
organizations use to build relationships with their publics. Findings suggest that Coca-Cola
clearly communicates its main goals of the 5by20 initiative across sources by using similar
language and including goals of the initiative in nearly every explanation of 5by20’s purpose. In
addition, Coca-Cola employs “openness,” “assurances,” “stewardship,” and “sharing of tasks”
relationship-building strategies to engage relevant publics. The practical applications of this
research are vast as companies, particularly controversial ones, are looking for ways to
successfully build relationships with stakeholder groups through CSR initiatives. As Coca-Cola
experiences praise for its 5by20 initiative, lessons learned from its successful communications
strategies may prove valuable for other corporations looking to genuinely engage with
stakeholders on a global scale.
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Curvature profile of crawling worms
C. elegans, a one-millimeter-long nematode worm, is being studied to determine if movement
can be characterized and quantified. C. elegans are well studied organisms and are currently
being used in research on a variety of diseases, such as Alzheimer’s and Parkinson’s. We study
these worms by obtaining videos of them crawling on agar plates, using a microscope and worm
tracker setup in the WORM Lab dark room at James Madison University. These videos are then
processed by a program in the application MATLAB, which allows for their analysis by extracting
information and creating figures to visualize the quantitative characteristics of locomotion.
Visualization helps to determine a reliable method for distinguishing normal versus abnormal
movement by quantifying the dynamic shape of a crawling worm. That is, we can see in these
figures how the curvature along points of the worm changes from frame to frame throughout
the video. When parameters of the centerline change as the worm crawls, we measure these
changes to characterize what it means for a worm to move normally. Once we can say this, we
will have a method of measuring abnormal locomotion, and its relationship to known genetic
features. This research can eventually be applied to the study of diseases which involve problems
with motor function such as Parkinson’s Disease in humans.
Evolution of the exploration of a pilot medical device: Easy breather exercise table
Lung diseases represent a leading cause of death in the United States and worldwide, and
consequently, they pose a significant threat to public health. Medicine and surgery are
conventional treatment approaches that can alleviate symptoms, however, they are not a cure
and come with risks due to side effects and invasiveness. Mindful of the fact that lung diseases
are a burden to our society, a local entrepreneur developed a non-invasive device, called the
Easy Breather Exercise Table (EBET), with the notion that its' use may serve as a complement to
conventional treatment options. As a result of this invention, UNCW faculty formed an
interdisciplinary team during the summer of 2016 to explore the feasibility and usability of the
device for further clinical research studies. Ultimately, the team created a study protocol, which
indicates utilizing 250 healthy volunteers to assess comfort levels, changes in physiological
measures (e.g., heart rate, SpO2, spirometry), and subject attitude associated with using the
EBET. The goal of this poster is to provide a comprehensive update, in terms of study population
and identification of sub-groups, changes to the device, data management, and relationship with
the inventor and his associated company. Furthermore, the poster will showcase learning
experiences, as well as highlight predicted future directions.
Comparing megalithic structures in the Boyne Valley, Ireland
Does Holism Benefit Irish Megalithic Study? An overview of Newgrange, Knowth and Dowth;
richer interpretation of construction and rituals; best methods for temporal analysis. Scholars
present archaeological, folkloric and linguistic knowledge about the tombs. My holistic method
provides a succinct understanding of specific and general ritual aspects of these sites. Standard
approaches need challenging. My perspective creates an interdisciplinary model for future
archaeological investigations.
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Recombinant EHV-1 vaccine development with deletion in DNA polymerase
The goal of this project is to generate a novel equine herpesvirus type 1 (EHV-1) vaccine that
contains a deletion within the viral DNA polymerase (DNA Pol) gene. EHV-1 plagues the equine
community by causing severe EHV-1-induced neuropathology, respiratory disease, and
abortigenic disease. There is currently no effective vaccine for the neurologic disease, equine
herpesvirus myeloencephalopathy (EHM) that is caused by EHV-1. To generate this DNA POL
knockout vaccine (EHV-1ˆ†POL), a cell line that constitutively expresses EHV-1 DNA
polymerase was first generated. Since the EHV-1 DNA POL is expected to be required for EHV1 replication and production of new virus particles, this DNA Pol cell line is critical as it will allow
for replication of new EHV-1ˆ†POL vaccine virus genomes by providing the DNA Pol protein in
trans. In order to develop the vaccine, a recombination plasmid that contains a LacZ reporter
flanked by homologous DNA POL sequence was transfected into the DNA POL cell line and the
cells were also infected with EHV-1. With transfection and infection occurring simultaneously,
the result will be a recombination between the viral genome and the plasmid allowing for
insertion of the LacZ reporter gene into the viral DNA POL. The insertion of LacZ will prevent
the viral DNA polymerase gene from being expressed from the viral genome. Projects are
ongoing to isolate and characterize a potential recombinant viral isolate. An EHV-1 recombinant
virus with a deletion in its DNA polymerase is an optimal beginning to the development of an
effective vaccine for EHV-1.
Cytoplasmic sequestration and autophagic degradation of HER2 by small molecule Sigma1
modulators in HER2-amplified breast cancer cells
HER2/Neu (HER2) is a receptor tyrosine kinase amplified in about 25% of breast cancers. HER2
amplification drives cancer cell growth and proliferation, and is associated with especially
aggressive disease. Although HER2-targeted therapies are initially effective, most patients
relapse, implying resistance to existing therapies. As an integral membrane protein, HER2 is
synthesized in and transported through the secretory pathway, comprised of the endoplasmic
reticulum (ER), Golgi, and associated compartments and vesicles. Nascent HER2 is stabilized and
chaperoned, in part, by heat shock protein 90 family members. Our lab demonstrated that a
unique protein called Sigma1 (also known as sigma1 receptor) contributes to protein
homeostasis in the secretory pathway. We found that certain Sigma1 selective small molecule
compounds can modulate Sigma1 mediated protein homeostasis, inducing ubiquitin proteasome
system mediated degradation, the unfolded protein response, and autophagy.
Therefore we hypothesized that pharmacological modulation of Sigma1 could disrupt transport
and stability of HER2 in HER2-amplified breast cancer cell lines. To address this hypothesis, we
used immunoblot and confocal microscopy techniques. We discovered that treatment with a
prototypic Sigma1 modulator suppressed HER2 signaling and eventually eliminated HER2, in a
HER2-amplified breast cancer cell line. These correspond with a two-step process comprising
sequestration of nascent HER2 into ubiquitin-enriched autophagosomes and subsequent
degradation. Furthermore, we found similar effects in a HER2-targeted therapy resistant breast
cancer cell line. We have discovered a novel mechanism to suppress HER2, and provided further
evidence in support of Sigma1 as a novel therapeutic target in treatment of breast cancer.
Pharmacological enhancement of rehabilitation after ischemic stroke in rats
Two-thirds of stroke survivors suffer long-term motor deficits. There is only one FDA approved
treatment that restores blood flow and helps reduce cell death, yet few individual qualify for this
treatment. Thus, there is a need to develop treatments that can protect the brain during stroke
and support better recovery. Mitochondrial dysfunction is a common cause of neuronal death
early after stroke. Our lab has reported that after focal, unilateral stroke to the forelimb area of
the motor cortex in rats, there is increased peri-lesional mitochondrial dysfunction up to 6 days.
We also demonstrated that formoterol, a β2 adrenergic agonist, restores some mitochondrial
functions in peri-injury striatum. Further, after focal motor cortical stroke, administration of
formoterol combined with motor rehabilitation significantly improved motor performance
compared to rehabilitation alone. Together, these data suggest that formoterol may reduce longterm motor deficits by improving mitochondrial function acutely after stroke and may support
rehabilitation-induced neural remodeling. In the current study, we examined whether formoterol
combined with rehabilitation would also be effective after a more severe stroke that produces
greater tissue loss and more profound motor impairments. Rats were trained in the single-pellet
reaching task and received a unilateral middle cerebral artery occlusion stroke. Twenty-four
hours post-stroke, animals were injected with 0.1mg/kg formoterol (n=7) or saline (n=8), daily
for 18 days. On day 3 post-stroke, all animals began daily motor rehabilitation. There was no

significant difference between groups over the 15 days of rehabilitation. After severe ischemic
damage to the cortex and striatum, formoterol does not enhance the efficacy of rehabilitation.
Rehabilitation alone also failed to improve motor function over the 15 days of training following
severe stroke. Currently, we are using these data to investigate the relationship between stroke
size and behavioral deficits and the effects of formoterol on mitochondria and β2 adrenergic
receptors.
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Understanding the anatomy, development and function of the third eye in amphibians
The pineal gland or third eye of vertebrates has long been a subject of folklore and myth, having
been regarded as a regulator of human thought, the seat of the soul, and, most recently, a
gateway for extrasensory and extradimensional experiences. Comparative anatomists have
shown that the gland, which forms as one of several dorsal outpocketings of the brain that make
up the pineal complex of vertebrate animals, is involved in a diverse array of functions. Most
generally, the gland produces and secretes the hormone melatonin, and acts as a photoreceptor
or rudimentary third eye in fish, amphibians and reptiles. Melatonin has been shown to be
involved in regulating circadian and seasonal cycles, stress responses, pigmentation patterns,
and locomotor activity, among other behaviors. Amphibians, by virtue of their intermediate
position in vertebrate phylogeny, and their occupancy of aquatic and terrestrial habitats for
different portions of their life, represent a pivotal group for understanding how this gland has
diversified in form and function. Research on the form and function of the amphibian pineal
gland is scattered and has not been well summarized. We seek to provide a comprehensive
overview on past and present research on the anatomy, development and function of this organ
in amphibians with the aim of identifying novel research questions that can be addressed in an
undergraduate research environment.
Isolation of Myxococcus fulvus from local bark for the analysis of antibacterial properties
The Beld Laboratory is interested in how bacteria make secondary metabolites, and how these
natural products can be used as therapeutics. These molecules are a critical area for research
because nearly 75% of medicine used in hospitals are made or derived from these natural
products. Secondary metabolites are traditionally extracted by culturing cells, and then
extracting and fractionating the molecules from them. However, we set out to extract secondary
metabolites with a “genes to molecules” approach. This process includes isolating bacterial DNA
for sequencing, whole genome sequencing, genome mining, and heterologous expression of
biosynthetic gene clusters. We focus here on a group of bacteria called Myxobacteria, which are
known to be excellent natural product producers. Myxobacteria produce macroscopic fruiting
bodies, a unique characteristic that makes them easy to identify. We have successfully isolated
two species of Myxobacteria from tree bark and soil within Philadelphia and New Jersey,
including Myxococcus fulvus. From here, we are scaling up culturing of Myxcoccus fulvus and
assessing the antibacterial properties through antibacterial assays. Future steps include
fractionating metabolites and analyzing them by mass spectrometry. Our approach allows us to
understand the biosynthetic gene clusters that encode for secondary metabolite production in
Myxobacteria, and discover the new antibiotics of tomorrow.
20th century jazz choreographers: A critical and choreographic analysis
This project seeks to obtain a comprehensive knowledge of jazz dance by means of
choreographic, creative and analytical research on five of the most influential choreographers of
the 20th century. Each of these choreographers, Lester Horton, Luigi, Gus Giordano, Matt
Mattox and Bob Fosse left a lasting impression on the development of jazz dance and developed
techniques that are still used today. These artists developed movement vocabularies and
technical processes that are uniquely their own, yet all still within the realm of jazz. This research
will begin with analysis of choreographic works by each of the choreographers to gain a better
understanding of the choreographic trends, techniques, patterns and styles used in their works.
The findings from this initial research will then be used as the background information for
creative, choreographic research in the style of each of these artists. This choreographic research
will be accumulated into an evening length work to be rehearsed and performed with Elon
dancers. This work will be presented in a lecture-demonstration format including both original
choreography and interpretation of the research.
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Perceived burdensomeness predicts dropout in a sample of suicidal adolescents
People who terminate psychotherapy prematurely have been linked with greater psychological
distress and functional impairment than those who complete treatment. Among these clients,
attrition rates in adolescents are higher than adults with rates ranging between 28.4%-50.0%
compared to 19.7% for adults. Even more alarmingly, up to 77% of adolescents who are suicidal
will prematurely cut off therapy. Understanding the underlying reasons for such attrition is the
first step towards engaging youth, thus countering premature attrition. Family therapies require
parent participation beyond any financial and transportation costs and scheduling commitments
which can thus place a burden on many families. While a family may happily take on the burden
of ensuring the health of their child, the suicidal individual may still feel guilty. This guilty feeling
is known as perceived burdensomeness (PB). While PB is highly correlated with multiple aspects
of suicidal ideation and suicidal ideation increases the risk for dropout, no research has examined
the role of PB in dropout. This study seeks to understand if PB can better explain attrition rates
in a sample of suicidal youth engaging in therapy requiring participation from at least one parent
or guardian. Pre-treatment data from 129 adolescents participating in an R01 NIH clinical trial
for depression and suicidality were used. Logistic regression demonstrated that perceived
burdensomeness strongly predicted clinician-rated dropout status. Despite the known
successes of multiple therapies, it remains difficult to combat the increasing levels of suicide
ideations and attempts in adolescents due to their likelihood of dropping out of therapy.
Clinicians who can identify and resolve any feelings of burden an adolescent may feel may
substantially increase the chance their client will both attend and engage in therapy.
Anuran community structure at Warren Grove Gunnery Range in the Pine Barrens, New Jersey
The New Jersey Pine Barrens is a globally rare ecosystem where the biota is well adapted to
acidic, nutrient poor soil and water, and frequent wildfires. The Pine Barrens support
approximately 14 species of anurans (i.e frogs and toads). Because anurans face a worldwide
decline as a result of habitat loss and deforestation, it is important to understand the impact of
water quality disturbance on anuran assemblages. I compared the difference in local species
richness along a wetland disturbance gradient at the Warren Grove Gunnery Range to elucidate
the effects of landscape change on anuran community structure. Anuran presence/absence, fire
frequency, and water quality data were collected from 23 ponds from March through July 2016.
Correlative relationships revealed that anuran community structure was more greatly impacted
by hydrologic variables (i.e. pond depth) and not by fire frequency. These relationships can be
related to larger scale climatic change and its impacts on wildlife. Understanding the relationship
between anuran species composition and abiotic parameters associated with land-use change is
imperative for the long-term conservation of these bio-indicator species.

