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Research Day 2021 
Wake Forest University 

Accommodation Between Skepticism and Legal Reasoning 

Lubei Liu 
Major: Philosophy 

Mentor: Win-Chiat Lee, Philosophy 

Oral Presentations 

Legal reasoning is a method that lawyers and judges use to apply legal rules to facts and cases. 
When making a decision, the judge look at the rules, the facts and precedents, and then decide 
how to actually apply the rules. However, due to the indeterminacy in many difficult cases and 
the ambiguity in the language of some rules, different forms of skepticism arise against the 
nature of legal reasoning and even the very existence of rules. Anti-Skepticism tries to rebut 
these arguments by claiming that certain skepticism are irrelevant to the discussion, but they 
never succeed in defeating skepticism as the skepticism can give argument against everything. 
I looked into arguments by skepticism and different types of law theorists, and suggest that we 
don't have to destroy skepticism to establish the existence of rule and the possibility of legal 
reasoning. Skepticism, legal reasoning and the existence of rules in fact accommodate each 
other. People need skepticism for a correct attitude towards the law and rules, and the skeptics 
need rules to guide their actions. 
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Research Day 2021 
Wake Forest University 

Breaking Perfectionism: My Mindfulness Journey 

Elizabeth MacDonald 
Major: Mathematical Statistics 

Mentor: Timothy Auman, Office of the Chaplain 

Oral Presentations 

Burnout. It's a buzzword at the present moment. Maybe you see it as an unavoidable excuse for 
why your to-do list is never empty, or you're always tired. According to Nunn and Isaacs, some 
other physical signs are exhaustion even after sufficient time to recuperate. Burnout can show 
up in one's behavior as well. Insomnia can occur, contributing to exhaustion. Burnout also has 
emotional effects such as detaching from meaningful relationships and tasks or not recognizing 
one's own competence (5). High achieving millennial (and younger) students in the United States 
faced (and continue to face) economic and social factors that contribute to burnout, and 
mindfulness strategies offer a source of relief from burnout and a method for individuals to 
contribute to unraveling institutional and structural features that contribute to burnout 
nationwide. This project explores the possibilities and limitations of using mindfulness 
techniques to mitigate burnout, along with the researcher's personal experiences applying 
these methods to her own life. 
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Research Day 2021 
Wake Forest University 

Oral Presentations 

Blame, Threats, & Deservingness: Framing Children & Adults in the Immigration Debate 

Samia Renzi 
Major: Politics and International Affairs 

Mentor: Sara Dahill-Brown, Politics and International Affairs 

In the U.S., immigration policy has long been a controversial issue. Consequently, scholars have 
analyzed the narrative frames the news media creates surrounding immigrants and immigration 
policy. Recently, family separation and refugee children have become prominent in the public 
conversation, resulting in the media focused on child and adult immigrants. The research 
question I examine asks not only what narratives are present about immigrants and immigration 
policies in the U.S. news media but also how these narratives evolve when children are at the 
center of the story versus adults. This research question is significant for understanding how the 
media frames immigrant stories and connects this field of research to the conversation about 
how the perceived deservingness of a group shapes the policy that targets them. In order to 
examine this research question, I conducted a content analysis of 1,835 stories published in 
national and state newspapers between April 2018 and late July 2018. With my professor, I built 
a codebook based on themes identified by past research combined with two waves of inductive, 
thematic coding using two, randomly selected pilot sets of 98 articles. Applying this codebook 
to the remaining articles revealed how the narratives about child immigrants changed over the 
summer as "children in cages" and "family separation" came to dominate national news. 
Immigrant children were portrayed in a more sympathetic light than adult immigrants, and even 
supporters of the Trump Administration's immigration policy struggled to apply themes (like 
criminality) more readily used when the subjects were adults. 
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Research Day 2021 
Wake Forest University 

Oral Presentations 

Character and COVID-19: Understanding the Pandemic's Impact on Medical Providers 

Michael (Rucker) Robinson 
Major: Biochemistry and Molecular Biology 

Mentors: Elizabeth Pierce and Ann Phelps, Program for Leadership and Character 

Since the COVID-19 pandemic began, our nation's physicians have had an immense burden 
placed on them. Aristotle's framework of virtue ethics, which I have been exposed to through 
the Program for Leadership and Character, posits that virtues are developed through 
habituation through practice, and the situations physicians have endured in the past 18 months 
have provided opportunities to develop, or strengthen, virtues and develop their character in 
unique ways. To understand the ways in which physicians have developed virtues and how they 
have changed during the pandemic, I conducted a series of interviews with physicians, with the 
goal of finding common themes and virtues in the experiences shared by physicians. The 
physicians I interviewed shared that they have seen various virtues, such as purpose, hope, 
resilience, and empathy strengthened during the pandemic. They have also gained practical 
wisdom or phronesis, and thus understand how to better apply these virtues in novel situations. 
These qualities will be critical for the success of future physicians, including me, and thus our 
nations' current physicians should serve as exemplars to our current generation. By modeling 
ourselves after these virtuous physicians, we can become better people and better physicians 
in the future to help our nation move forward from this difficult time. 
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Research Day 2021 
Wake Forest University 

Oral Presentations 

One Score to Rule Them All: A Literary and Sonic Analysis of the Villainous Themes in 
Howard Shore's The Lord of the Rings Trilogy Scores 

Eric Ross 
Major: Music in the Liberal Arts 

Mentor: David Geary, Music 

Peter Jackson's three-film adaptation of J. R. R. Tolkien's The Lord of the Rings stands as one 
of the most prominent film series of the early 2000s. Jackson's works have undeniably cemented 
themselves in popular culture and generated a cult-like following among its fans. One of the 
chief aspects of the films that make them so enduring in popular culture is the music. Canadian 
composer Howard Shore wrote the music for The Lord of the Rings trilogy. Since the premier of 
the films, Shore's highly complex and integral component of this grand work have been probed, 
pored, and pondered by many for a variety of personal and professional purposes. Most recent 
scholarship on Shore's music is devoted to his constructed themes, specifically those associated 
with the protagonists, namely the Hobbits, Men, and Elves. Rather than continue to study this 
area of the music, this paper shifts to examining the music that Shore has accompanying the 
various evil creatures found in Jackson's trilogy. Through our discussion on the dark and 
dangerous elements within the story, this presentation investigates how Richard Wagner's 
leitmotif concept permeates the films, how general characteristics can effectively represent 
extramusical phenomena, and how specific themes can portray individual characters. With the 
villains, Shore's masterful understanding of writing for evil, as well as his knowledge of Tolkien's 
deep lore and characterizations as written in The Lord of the Rings and The Silmarillion, is shown 
forth with intriguing skill. 
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Research Day 2021 
Wake Forest University 

Oral Presentations 

The Potential Improvements in Yield-Based Recommendation Systems with a Diversified 
Precipitation Dataset 

Catherine Walwer 
Major: Environmental Science 

Mentor: Christopher Zarzar, Environmental Science 

For North Carolina, recommendations for farmers are made through a collaborative effort by 
crop consultants and researchers, through a system called Realistic Yield Expectations (RYEs). 
RYEs are calculated based off of the average of the best 3 yields out of a 5 year period and the 
most common soil conditions (if across multiple landscapes). As weather conditions are 
something that are unpredictable and variable across a landscape, determining RYEs assume a 
normal year based on climate conditions in NC. For this research project, we asked, how can we 
better improve analyzing weather conditions when giving recommendations to farmers? In order 
to help improve precision and robustness when evaluating weather trends in a given area, we 
analyzed the differences between two different precipitation datasets. By creating an anomaly 
map that reflects these differences, we are able to look at the spatial and temporal variability of 
precipitation patterns that occur within a given landscape in North Carolina. This information 
can help decision makers see rainfall variability across the area, and thus decide whether or not 
they should change the amount of nutrients a farmer should apply. 
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Collegiate Debate Community Perceptions on E-Debate 

Brianna Aaron 
Major: Sociology 

Mentor: Jarrod Atchison, Communication 

Information centered around online collegiate debate is scarce as the switch from in-person 
debate to remote debate is currently unfolding during the COVID-19 pandemic. The need to 
have evidence-backed research on people's sentiments to online debate is great since it can 
provide advocacy for which tournament format is preferred for debate participants. As the 
COVID-19 pandemic forces competitive, collegiate debate to switch from in-person to 
digitalized platforms, this move to online debate may instill consequences for the students and 
instructors who participate. This survey-designed research project examined how online 
debate can be improved for future participants in collegiate debate by drawing from over 80 
participants in debate across the nation. Using social media and the debate specific platform, 
Tabroom, to obtain anonymized survey responses, the researchers analyzed how debate 
impacted people in three categories: the social climate, resource access, and intent to return 
to or depart from the activity. This project is significant because it provides a consolidated 
effort to examine how debate affiliates across the nation view on line debate and how that may 
impact debate for the future. 
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Poster #1 

Characteristics of Semantic Verbal Fluency Performance in Older Adults with Mild 
Cognitive Impairment 

Amber Adkins 
Major: Psychology 

Mentors: Janine Jennings, Psychology and Lauren Latham, Wake Forest Baptist Health 

Research has shown that older adults with Mild Cognitive Impairment (MCI), a risk factor for 
developing Alzheimer's disease (AD), tend to produce fewer total words on semantic verbal 
fluency (VF) tasks than cognitively healthy older adults (Troyer et al., 1997). Although total 
word score is the most common measure of VF in clinical settings, evidence has suggested 
that other task components, such as clustering and switching may also have value. 
Consequently, we examined differences between individuals with MCI and cognitively healthy 
older adults (controls) on four relatively unexplored aspects of VF: number of hard and cluster 
switches, and number of novel and repeated clusters. We also explored the relationships 
between these task components and other neuropsychological measures to better understand 
the processes underlying VF performance. The results showed that the MCI group produced 
fewer total words overall, as expected, but also made fewer hard switches and generated 
fewer novel clusters relative to the healthy controls. Moreover, performance on the Digit 
Symbol Coding test, a measure of processing speed, and the Backwards Digit Span task, a 
test of working memory, proved to be the best predictors of the MCI group's performance. 
Our findings are consistent with previous research examining VF performance in individuals 
with AD, suggesting that fewer hard switches and novel clusters in MCI may point to an 
increased likelihood of developing AD (Haugrud et al., 2011). In addition, these declines seem 
to be related to changes in processing speed and working memory function. 
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Poster #2 

Basic characterization and localisation of important components of the human blood 
brain barrier proteome in porcine cerebrovasculature 

Girnar Anand 
Major: Biology 

Mentor: Lars J0rn Jensen, Pathobiological Sciences, K0benhavns Universitet Department of 
Biomedical Sciences 

The blood-brain barrier (BBB) is formed by brain capillary endothelial cells (BECs) supported 
by pericytes and astrocytes. The BBB maintains homeostasis, meets the metabolic demands of 
the brain and protects the brain against toxic substances circulating in the blood. We aimed to 
investigate the localisation of GLUT-1 (the principal transporter of glucose); LAT-1/S7LCAS 
(major transporter of amino acids); Cld-5 (an essential tight junction protein); and PgP (a drug 
efflux protein) in an attempt to study and characterise the pig brain and analyse how effective 
the porcine model is as a translational model to study human cerebrovascular function and 
disease. While we obtained some positive immunolocalization results for GLUT-1 and PgP, and 
none for LA T-1 and Cld-5 due to the limited runs of the experiment and limited time of 
research study, no strong conclusions could be drawn. However, the results do show huge 
potential and generate reason for further focus and research. 
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Poster #3 

Smart Spaces For the Visually Impaired 

Dalal Ahmidouch 
Major: Computer Science 

Mentor: Victor Pauca, Computer Science 

Virtual navigation systems have become a great tool in aiding visually impaired individuals with 
movement through unfamiliar spaces. The power of computer generated assistance can be 
incredibly useful in providing a second set of eyes for people who need the assistance. 
However, current navigational systems lack substantial ability to be able to direct individuals 
through an indoor space. The constraints of GPS navigation to outdoor environments leaves 
gaps in solutions for indoor applications. In this project, I am working to create a program that 
has the capabilities to provide both outdoor and indoor guided navigation through the use of 
an Al assistant and bluetooth proximity beacons. The program combines data collected by the 
beacons with user generated algorithms to produce the best path from point A to point B, 
and then guides the user with easy to follow directions. The application then saves these 
routes for later use. I have created an application environment, including a data server and 
android based app interface, that is ready for this implementation. This project is part of a 
larger project of creating a smart indoor space. 
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Poster #4 

Inhibition of DNMT3Ac by the N-Mustard Analog of S-Adenosyl-L-Methionine 

Victor Akangah 
Major: Biochemistry and Molecular Biology 

Mentor: Lindsay Comstock, Chemistry 

Epigenetics is the study of changes in gene function that are mitotically and/or meiotically 
heritable and that do not entail a change in DNA sequence. With epigenetics, we can change 
the phenotype of an organism without changing the genotypic DNA sequence. Our focus is 
on epigenetics using DNA methyltransferases, particularly DNMT3Ac - a catalytic subunit of 
DNMT3A- to be used for DNA methylation. This enzyme catalyzes the transfer of a methyl 
group from S-adenosyl-L-methionine (SAM) to the 5-position of cytosine within a CpG 
dinucleotide recognition site. SAM is the most used methyl donor in DNA methylation and is 
an alkylating agent. Previous studies in Dr. Comstock's lab have worked with DNMT3Ac and 
an N-mustard analog to mimic SAM-dependent methylation. DNMT3Ac activity with SAM to 
methylate DNA was proven and the studies also showed that N-mustard analog inhibited the 
DNMT3Ac enzyme. The focus of this project was to examine the activity of the DNMT3Ac 
enzyme in methylating DNA by performing a restriction enzyme assay. The secondary goal of 
the research was to confirm that the N-mustard analog inhibits the DNMT3Ac in a time and 
concentration-dependent manner. Strong activity of the DNMT3Ac activity in methylating 
DNA and thus protecting the DNA was expected, but results showed a deviation in DNMT3Ac 
enzyme activity. The activity of the N-mustard in inhibiting DNMT3Ac was inconclusive. 
Moving forward, the research focus is to mutate the cysteine 662 to alanine in the DNMT3Ac 
gene to allow for a more simplified analysis in future studies to determine inhibitor potency. 
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Poster #5 

The role of Plasmodium knowlesi sequestration in epithelial cell junction disruption in the 
gut 

Noelle Allen 
Major: Biochemistry and Molecular Biology 

Mentor: Regina Cordy, Biology 

Despite extensive research and public health measures, malaria remains one of the most 
endemic infectious diseases today. Roughly half of the world's population remains at risk for 
the disease (World). Even so, many of its symptoms are not well understood. One such aspect 
of malaria is its role in the gut. Severe malaria frequently results in inflammation in the 
intestines and can even lead to blood infections and sepsis. Yet the underlying reason is not 
fully known. In order to better understand this connection, it is important to consider the many 
functions of the plasmodium parasite. In particular, certain species of plasmodium have a 
unique ability to sequester in blood vessels. By secreting sticky proteins (known as Pfemp1 
and SICA) to the surface of infected blood cells, malarial parasites can cause cytoadherence 
(Faith, 2012). This present project seeks to understand whether the sequestration of 
Plasmodium knowlesi in the intestines leads to a leaky epithelial barrier and subsequent 
inflammation. 
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Poster #6 

Fluorescence restoration assay for cocaine using FAM-labeled cocaine-binding aptamer 
bound with nitrogen-doped carbon dots 

Ben Andrews 
Major: Chemistry 

Mentor: Christa Colyer, Chemistry 

The goal of this research is to develop a new assay for the detection of illicit drugs by coupling 
the selectivity of ssDNA molecules known as aptamers together with the sensitive 
fluorescence signaling of carbon dots. Carbon dots are nanomaterials that possess the 
valuable characteristic of a bright fluorescence which is tunable across the visible range, 
allowing them to serve as sensors in fluorescence assays. Cocaine is a widely abused, class A 
stimulant. The development of a cheap, quick, and easy to use assay for detection of this drug 
would be helpful to clinicians and law enforcement personnel alike, in their effort to identify, 
diagnose, and decrease abuse of this stimulant. Therefore, the goal of this research project is 
to design a proof-of-concept fluorescence restoration assay for cocaine (the target), using a 
fluorescently labeled cocaine-binding aptamer (FCBA) that will be initially bound to nitrogen-
doped carbon dots (NCDs). Binding the FCBA and NCD together initially will result in a 
quenching effect on the emission intensity of each component following excitation at a 
wavelength of 360 nm for the NCDs and 488 nm for the FCBA. Then, when increasing 
amounts of cocaine are introduced into the system, the FCBA will preferentially bind to its 
cocaine drug target, thus being released from its initial NCD partner. This change should 
result in a restoration of the fluorescence of both FCBA and NCD, such that the ratio of their 
change in emission correlates to the concentration of cocaine added. 
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Poster #7 

Automation of Sample Quality Evaluation for Genomic Data 

Louis Ballard 
Major: Biochemistry 

Mentor: James Pease, Biology 

While many wild populations and agricultural strains of tomato (genus Solanum) thrive in mesic 
climates, certain strains can maintain reproduction under high heat. With global temperatures 
rising, thermotolerance is becoming an essential trait for tomato crops to possess. Tomatoes 
are a vital source of global nutrition, so it is important to understand the genetic basis for 
thermotolerance and other traits that may aid in their survival. 

The goal of this study is to construct a standardized computational pipeline for tomato 
genome assembly and comparison. The pipeline intakes raw read data, vets it for quality and 
maps it to a template genome. Input formats include data from next-generation sequencing, 
RNA sequencing, mate-pair sequencing and short-read sequencing. The compiled genomes 
are stored in a database along with a template genome. With this system, we hope to 
establish a standardized methodology for sequencing, cataloguing and comparing related 
tomato strains. Ultimately, we hope to find the genetic features that are responsible for 
thermotolerance in certain strains of tomato plants. 
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Poster #8 

Sleep disturbances in cocaine self-administering rats during drug intake, extinction, and 
reinstatement 

Ellie Bedingham 
Major: Biology 

Mentor: Robert Gould, Physiology and Pharmacology, Wake Forest School of Medicine 

Cocaine use disorder (CUD) is distinguished by the intense desire to consume cocaine 
regardless of serious consequences. Currently, there are no FDA-approved treatments for 
CUD, leaving those suffering from the disorder vulnerable to relapse. Up to 70% of 
detoxification patients reported sleep issues, and 80% of those patients claimed that their 
sleep disturbances contribute to substance use (Angarita et al, 2016). Thus, sleep disturbances 
may contribute to an individual's relapse vulnerability. Targeting these sleep disturbances 
could prove to be a viable treatment option. Our project focused on identifying specific sleep 
disturbances present in rats self-administering cocaine intravenously via jugular catheter 
implantations as an animal model of the human addiction cycle. The rodents self-administered 
cocaine for 21 days and entered abstinence for 10 days, with reinstatement occurring on day 7 
of abstinence. Electroencephalogram (EEG) activity was monitored via an implanted EEG 
transmitter and was used to observe the sleep cycle and variations in spectral frequency. 
Preliminary analysis showed an increase in time in NREM sleep in the dark phase along with a 
correlating decrease in time awake in the dark phase at the end of self-administration and 
during extinction. Quantitative EEG analysis is ongoing and will be used to examine sleep 
quality as well as changes in arousal states when awake. The information gained from this data 
may be beneficial in identifying potential therapies to normalize the sleep disturbances 
associated with CUD. 
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Poster #9 

Roles and Perceptions of Music During COVID-19: A Wake Forest University Community 
Study 

Leanna Bernish 
Major: Psychology 

Mentor: Donovan Livingston, Education 

What role or significance has music played in the lives of current Wake Forest undergraduate 
students during the COVID-19 pandemic? Music has always played numerous roles in my life: 
a means of connection with loved ones, a motivating force, inspiration to create, and a way to 
learn about friends' and strangers' stories and experiences. Despite being physically 
disconnected during the COVID-19 pandemic, we all learned to connect through the great 
medium of storytelling: music. This study illustrates the commonality and community Wake 
Forest undergraduate students found, and have the potential to find, in music. We used a 21 
question survey to gather data on Wake Forest undergraduate students' listening habits 
during the time of COVID-19, including, but not limited to, how their music consumption 
during COVID compared to before COVID, who they listened to, what motivated them to 
listen to music. We also conducted interviews via Zoom and email for additional qualitative 
data. Music was used as a vital means of connection between students, their communities, and 
the world at large during the COVID-19 pandemic. It was a means of social adaptation, an 
activity to do, and a method of mindfulness and reflection for students. As music holds the 
great power of storytelling, it was integral to Wake Forest undergraduate students' 
experiences of, and consequential reflections on, the COVID-19 pandemic. 
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Poster #10 

On the Naturalness of Fuzzer Generated Code 

John Billos 
Major: Computer Science 

Mentors: Vincent Hellendoorn, Carnegie Mellon University, Institute for Software Research and 
Rohan Padhye, Carnegie Mellon University, Institute for Software Research 

Software testing, a tedious process in software development, has been greatly improved 
through the advent of automatic software testing tools. A specific subset of these tools that 
have garnered prominence through their ability to find complex bugs are fuzz-generated 
compiler test cases. These randomly generated test cases reveal compiler bugs at a rate that 
far exceeds human testers. A crucial metric for how long it takes to repair bugs is the ability 
for the buggy code to be understood. From recent work, Java bugs are much more 
unreadable than human-written code and repair code. Other recent work has suggested a 
correlation between code readability and predictability. This past summer, I explored the code 
predictability of automatically generated C compiler bugs. I found that programs containing 
automatically generated C bugs and pure C buggy code are much more predictable than 
human-sourced code. In addition, I found that automatic test case generation yields test suites 
that are more repetitive on average than human-written code. Test Case Reduction tools that 
minimize a program to its buggy snippet of code were found to increase code repetition on 
average. However, I found that reduction tools do not linearly decrease predictability as the 
file size is linearly decreased. My findings spark a conversation about the usefulness of the 
predictable nature of automatically generated test cases. Future implications would be in the 
form of new or updated automatic software test generation tools or developing user studies 
to reinforce the link between predictability and readability. 
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Poster #11 

Virion Stability and RNA Synthesis of a Temperature-Sensitive Rotavirus VP2 Mutant 

Mika Bose 
Major: Biochemistry and Molecular Biology 

Mentor: Sarah Esstman, Biology 

Rotavirus causes severe diarrhea in the young of many animal species, and it is a major cause 
of death in children. Its double-stranded RNA genome is contained within a triple-layered 
virion particle. The viral protein VP2 helps facilitate viral RNA synthesis concurrent with viral 
particle assembly. RNA synthesis by the viral polymerase requires interactions with VP2 within 
a double-layered particle (DLP). However, it is unclear exactly how VP2 facilitates these 
concurrent activities. To investigate this, we used a conditional mutant of VP2 (tsVP2) that 
contains the amino acid change A387D and exhibits reduced viral replication at elevated 
temperatures. We used a virus-like particle system (VLPs) in a heat-shift assay to test tsVP2 
particle stability. We found that both control wildtype (wtVP2)-VLPs and mutant tsVP2-VLPs 
were maintained following incubation at 31 °C and the elevated temperature of 39 °C, 
suggesting the particles were stable. To investigate intra-particle RNA synthesis at high 
temperatures, we used an in-vitro RNA synthesis assay with DLPs. After wtVP2-DLPs or tsVP2-
DLPs were incubated with NTPs at 31 °C or 39 °C, the reaction products were analyzed by 
urea-acrylamide gel electrophoresis. While one experiment showed no difference in RNA 
levels produced by tsVP2-DLPs at the two temperatures, another showed tsVP2-DLPs 
synthesized more RNA at 31 °C than at 39 °C. Ongoing experiments aim to resolve these 
differing results and define the tsVP2 phenotype. This work is expected to better elucidate the 
functions of VP2 during rotavirus replication and the impacts of the A387D lesion. The results 
of this work could inform antiviral drug design. 
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Poster #12 

Characterization of Juvenile Heart Tissue in Axolotls (A mexicanum) 

Landon Bradshaw 
Major: Biochemistry and Molecular Biology 

Mentor: Josh Currie, Biology 

Axolotls have been well-studied for their regeneration capabilities, and unlike mammals, this 
species has the powerful ability to regenerate heart tissue instead of forming scar tissue. Heart 
regeneration studies often perform a cryoinjury, which results in necrosed heart tissue, usually 
on the ventricle. To better understand heart regeneration, we examined the extracellular 
matrix (ECM) in healthy juvenile axolotls to visualize collagen I, tenascin-C, troponin T, and 
fibronectin with fluorescent immunohistochemistry. We also performed stains for F-actin and 
nuclei to corroborate anatomical orientation. This work is very important to begin to 
understand how the tissue performs ECM remodeling to make space for more 
cardiomyocytes, which could be used in the context of preventing fibrotic events in humans 
when heart tissue necrosis occurs. To perform future studies comparing the ECM remodelling 
events of a regenerative-competent species to that of nonregenerative species, such as adult 
mice, the ECM must first be characterized. In this study, we successfully identified several 
anatomical structures within the heart with stains of F-actin and DAPI, such as ventricles, heart 
valves, atria, and the outflow tract. However the immunohistochemistry involved in visualizing 
the ECM components were unsuccessful, and we were not able to observe accurate 
fluorescence of the targets. 
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Poster #13 

Ritual Suicide as Warrior Self-Exile: Daoism in Japanese Literature 

Oscar Bray 
Major: History 

Mentor: Robert Hellyer, History 

Japanese literature and general history have long since been the subject of comparative study 
with Chinese traditions, especially those of Confucianism and Buddhism. However, another 
tradition, that of Daoism, has received far less of the same attention, and perhaps 
undeservedly. My paper examined the place of Daoism in the Japanese literary tradition in the 
developing medieval age, from circa 1100-1400 to determine what, if any impact Dao ism had 
on the formation of the samurai class' literary canon: the Gunki Monogatari, or "War Tales". 
Fundamentally, the purpose of this paper was to reveal the extent to which Daoism impacted 
Japanese literature in general. This changed course and became specific: the paper uncovered 
something about the very essence of the samurai class and their relationship with the 
trifunctional elite of Japan: the aristocracy, the Buddhist clergy, and themselves. Ultimately, I 
found that Daoism provided the literary, philosophical, and religious thematic basis by which 
authors would portray the act of warrior suicide as an act of self-exile, a means which 
differentiated them from their tri-functional counterparts. This was a crucial development in 
the self-identifying process of the Samurai and today is one of the most relevant cultural 
images of the class. It was also one that was heavily steeped in a Daoist tradition of exile; one 
which was well known to the other members of the tri-functional elite. 
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Poster #14 

Data Science and Science Writing: Using Computational Linguistics to Quantify Student 
Writing In Biology Lab Classes 

Paul Braymen 
Major: Biochemistry and Molecular Biology 

Mentor: Dan Johnson, Biology 

Professionals in collegiate education overwhelmingly cite writing skills as being necessary for 
students to succeed. However, the ability to write well is notoriously difficult to teach. Each 
discipline has vastly different understandings of what 'good ' writing is, especially when it 
comes to science writing. This is unfortunate, as writing is the principal channel of scientific 
discourse. It wouldn't matter how brilliant a future scientist was if she couldn't communicate 
her results efficiently. Because our evaluation of writing is so subjective, it's tricky to pin down 
exactly what makes a piece of writing 'good', which makes it hard to set clear expectations for 
how students should write. As such, educators must develop new, effective, and data-
centered methods of teaching writing in the classroom. In order to investigate the objective 
features of 'good' writing in Biology, we trained over 40 different models to predict the 
grades of student lab reports collected from introductory lab classes. By using computational 
linguistics and machine learning, we hoped to identify features that 'good' lab reports had in 
common quantitatively. We found that of the algorithms tested, the logistic regression model 
had the most predictive power. Additionally, latent semantic analysis outperformed n-gram 
analysis in most of our experiments. Our goal was not to develop a fully functional classifier. 
Rather, these results (and the mistakes we made throughout the journey) point us in the right 
direction to reach that goal, and will pave the way towards data-driven pedagogy and 
objective standards for teaching writing. 
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Viewing Inequalities Along the Lines of Class and Race Within The Mexican Healthcare 
System Through The Lens of Cinema 

Jacob Brendle 
Major: Spanish 

Mentor: Samanta Ordonez-Robles, Spanish 

Neoliberalism is often described as a political and economic theory that is characterized by 
privatization and deregulation in an effort to guarantee equal opportunity for all (2007, 
Harvey). In the last few decades, that culminated with the North American Free Trade 
Agreement (NAFTA), Mexico has validated and incorporated neoliberalism, and as a result, it 
has become deeply rooted within Mexican culture and nationalism. Unfortunately, 
neoliberalism has not lived up to its supposed benefits, especially with respect to the 
healthcare system. The documentary film, La familia de medianoche (2019, Lorenzo) offers a 
critique on the state of the health system in Mexico by inviting us into the life of the Ochoa 
family, a family that operates a private ambulance business in Mexico City. At the start of the 
film, we quickly see the effects of privatization and deregulation in the health system; Mexico 
City has nine million inhabitants, but the government only provides forty-five ambulances. The 
film also comments upon the emotional effects of trauma care for patients and healthcare 
workers and even makes subtle, but important, comments about the increasing pediatric 
obesity rates in Mexico. Other films like Rumbas paralelos (2016, Montero) and Ya Veremos 
(2018, Ibarra) offer a contrasting point of view on the Mexican healthcare system and gloss 
over many of the problems deeply rooted as a result of neoliberal transformations. However, 
they make it clear that changes have benefited upper class families while leaving lower class 
families and minorities in the margins. 
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The Mechanical Properties of Electrospun Biosynthetic Fibers 

Annelise Brigham 
Major: Physics 

Mentor: Martin Guthold, Physics 

In recent years, synthetic biomaterials have been of increasing interest in the field of 
biomedical engineering, as they are used in applications ranging from tissue engineering, 
wound dressings and drug delivery systems. Biosynthetic nanoscopic materials are versatile 
because they can be created from various polymers with different molecular weights. The 
mechanical properties of these materials, and thus their function, change based on their 
composition. Utilizing an atomic force microscope (AFM), the mechanical properties of 
electrospun nanofibers made from a 25:75 blend of fibrinogen:PCL (poly-E-caprolactone) and 
a 75:25 blend of fibrinogen:PCL were determined. The fibers were electrospun onto a striated 
substrate, which had 12 µm wide ridges and grooves. The fibers are secured onto the ridges 
with epoxy, and then they are pulled with the AFM probe. The 75:25 PCL:fibrinogen fibers 
showed a maximum strain of 125.7±28% at a maximum stress of 68.7±30 MPa. The 75:25 
fibrinogen:PCL blend had a maximum strain of 68.8±30% with a max stress of 161.7±145 MPa. 
The 75:25 PCL:fibrinogen fibers have an elastic limit of 12±5% and an elastic modulus of 
174±520 MPa. The 75:25 fibrinogen:PCL fibers had an elastic limit of 10±3% and an elastic 
modulus of 421 ±706 MPa. Our findings are expanding the library of mechanically 
characterized electrospun biosynthetic nanofibers. This will enable biomedical applications for 
these versatile nanofibers. 
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Probing for Perimeter Currents in Topological Quantum Bits 

Josiah Brinson 
Major: Physics 

Mentor: David Carroll, Physics 

Though still in early development, quantum computers have gained attention for their 
potential to drastically outperform conventional computers at highly complex problems. One 
of the top priorities of the quantum computing field is to optimize the design of the most 
basic, but crucial, unit of information within a quantum computer: the quantum bit (qubit). 
Oubits already realized by companies such as Google and IBM require extremely low 
temperatures(< 1 Kelvin), which in turn have impractically high cost. This problem is resolved 
by instead using a topological qubit, capable of performing at near ambient temperature. My 
work focuses on building, calibrating, and performance testing a probe station designed to 
measure the properties of topological qubits. More specifically, I perform a set of voltage-
current measurements across crystals of antimony telluride (Sb2Te3) - a topological insulator 
that has the potential to act as a qubit. Through assembling and testing our custom-build 
system, I demonstrate that we are able to perform consistent measurements with the system 
that match theoretical predictions. This is the first step in precisely measuring perimeter 
currents on the Sb2Te3 crystal to confirm its ability to act as a topological qubit. 
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The Use of the Strassburg Sock in a Rehab Setting with Student-Athletes 

Sierra Browning 
Major: Health and Exercise Science 

Mentor: Peter Brubaker, Health and Exercise Science 

BACKGROUND: Overuse foot injuries such as plantar fasciitis and Achilles tendinitis are 
among the most common injuries in sports, causing the athlete to miss 4-6 weeks of practice 
and competition. The Strassburg sock has been used to treat plantar fasciitis and Achilles 
tendinitis by stretching the foot rather than stretching the gastrocnemius to relieve heel pain. 
Previous studies show correlation in a clinical but not athletic setting, thus the purpose of this 
study. 

METHODS: Data was obtained from six athletes at Wake Forest University over an eight-week 
period. The angle of dorsiflexion was assessed weekly after a 5-minute bike warm-up and 
data were recorded for each participant's sock wear-time. Pre- and Post- outcome measures 
were calculated at the beginning and end of the eight-week period. A one-sample t-test was 
performed to test for pre-post differences. 

RESULTS: The t-test revealed no significant effect of the Strassburg Sock on angle of 
dorsiflexion t(S)=0.982, p=0.355. Each of the participants reported slight discomfort while 
wearing the sock and one participant withdrew from the study because of the negative impact 
it was having on his performance. 

CONCLUSIONS: In a small number of subjects, it appears the Strasburg Sock causes mild 
discomfort for most participants and does not have a significant impact on the athlete's angle 
of dorsiflexion. Consequently, this findings from this preliminary study do not support the 
therapeutic use of the Strassburg Sock for athletes with plantar fasciitis or Achilles tendinitis. 
More research is necessary to confirm these preliminary findings. 
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Microorganism Movement in Magnolias 

Paige Bryan 
Major: Biology 

Mentor: Brian Tague, Biology 

Fungal endophytes are nonpathogenic microorganisms that live inside plants. While much is 
still unknown, some endophytes are necessary for the host's survival and an integral part of 
the ecosystem. There are two routes of fungal endophyte entry- vertical transmission and 
horizontal transmission. Vertical transmission occurs when endophytes are passed from parent 
to offspring by inhabiting the seeds. Horizontal transmission occurs when endophytes are 
introduced to the plant through the environment, most notably as spores enter through the 
stomata. Prior research has shown there is no vertical transmission in Magnolia grandiflora, the 
southern magnolia. However, preliminary evidence detects fungal endophytes in magnolia 
tissue that lacks exterior roots of entry. This experiment tracked the occurrence of endophytes 
in leaf buds weekly for the months of June and July. The percent endophyte occupancy in leaf 
bud cross-sections was shown to be within 0% to 20%, but a trend was not detected. An 
additional experiment explored the occurrence of endophytes in magnolia saplings that grew 
outside and were then removed and grown inside. The leaves that grew outside and leaves 
that grew inside were compared to analyze potential endophyte movement from tissue 
exposed and not directly exposed to external roots of horizontal transmission. PCR was then 
used to compare the presence of fungal DNA in the outside grown and inside grown leaves. 
The leaves that grew outside did not have significantly more endophytes than the leaves 
grown inside, which, raises the question of endophyte population decay when not constantly 
replenished by the environment. 
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Role of amino acids in morphology of bystander erythrocytes in Plasmodium in vitro 
culture 

Jordan Buzzett 
Major: Biochemistry and Molecular Biology 

Mentor: Regina Cordy, Biology 

The parasite Plasmodium falciparum is an etiological agent of malaria in humans that invades 
red blood cells during the erythrocytic cycle of the disease. Malarial infections can range in 
severity from asymptomatic to fatal. Anemia is often associated with severe manifestations of 
malaria due to the toxic products released during infection, which cause oxidative stress in 
even the unparasitized erythrocytes in infected individuals. This phenomenon is known as the 
bystander effect. Primate studies have found a link between acute stages of malarial infections 
and depletion of glutamine, a precursor for the antioxidant glutathione. This project 
investigated whether treatment with the amino acid building blocks of glutathione-
glutamine, cysteine, and glycine-could reduce cellular damage from oxidative stress in 
bystander erythrocytes in vitro. Unparasitized erythrocytes were incubated with various toxic 
products-including hydrogen peroxide and P. falciparum spent media-and treated with 
glutamine, cysteine, and glycine. Samples were analyzed through scanning electron 
microscopy for morphological changes. Stressful conditions can result in an echinocyte 
morphology, as opposed to a healthy, normocytic morphology. The percent of echinocytes 
and percent of normocytes were calculated for each sample. While toxin-incubated 
erythrocytes that were given the amino acid interventions had a positive average fold change 
in normocytic morphology compared to those that were not, the difference was not 
statistically significant. However, the methods presented here offer promise for their 
application to further study of P. falciparum malaria focused on the effect of metabolic 
perturbations on in vitro erythroid development. 
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Climate's Effect on Food Structure Variations in China 

Yujia (Alice) Cai 
Major: Mathematical Statistics 

Mentor: Staci Hepler, Statistics 

In this project, I explored climate's effect on food structure variation in China by comparing 
similarities and differences in nutrition contents and flavor in courses from different climate 
regions. The food structure variables considered are the proportion of different nutritional 
contents in a dish and the flavor of the dish. The climate variables include temperature, 
rainfall, humidity, latitude, longitude, and specific climate divide, collected through online 
resources. To collect the data, I performed a stratified sample to randomly select 20 
restaurants in each of 13 cities across different climate regions in China based on the overall 
climate and the size of the land. I visited each restaurant to get the complete menu and talked 
to the owner for data analysis. After the data collection, I analyzed the data and create 
statistical models to describe the relationship between food structure variation and climate in 
China. Two models will be used for the regression analysis based on the dependent variables: 
The Multivariate Regression Model and the Multinomial Logistic Regression Model. 
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Impact of COVID-19 Restrictions on Health of South Florida Residents 

Andrew Calfa 
Major: Undeclared 

Mentor: Luis Moya, Hallandale Medical Center 

The coronavirus is a highly contagious and deadly disease, that began to spread rapidly 
throughout the world in 2019. As a result, many restrictions were imposed on citizens of the 
United States that would have previously been declared tyrannical, but were nonetheless 
upheld during such unprecedented times. These restrictions manufactured a new slow and 
sedentary lifestyle for many Americans, keeping millions mainly in their homes, and secluded 
from the world for months on end. Using approximately 120 inpatient charts with approval 
from Hallandale Medical Center, I investigated whether this extended period of lockdowns 
and restrictions had a negative effect on overall patient health. Within a spreadsheet, I 
collected information from those patient charts for various parameters, including but not 
limited to: age, ethnicity, gender, vital signs, fasting glucose, HBA 1 C, and lipid counts for 
2019, 2020, and 2021. I then took the averages for all of the parameters of each year, and 
compared those values to the other years, finding that the general trend was that average 
values spiked in 2020, at the height of COVID restrictions, but were typically lower and nearly 
identical in 2019 and 2021. These results also proved to be statistically significant, with many 
of the parameters having a p-value well below the 0.05 threshold, after conducting various 
two tailed, two sample t-tests. These results illustrate the negative effects of the corona virus 
pandemic in a different light, focusing on the indirect effects that such lockdowns can have. 



Poster Presentations Research Day 2021
Wake Forest University

33

The Green Thumbs Down: Why Sustainable Technology Is Still an Underground Industry 
in the USA, Even in the Face of a Global Catastrophe 

Jae Canetti 
Major: Mathematics 

Mentor: Stan Meiburg, Sustainability M.A. Program 

Cleantech (clean technology) is a burgeoning industry that focuses on a wide range of 
technologies aimed at fighting climate change, including electric vehicle charging, carbon 
capture/storage, and myriad others. Many of the innovations pushing the boundaries of 
existing cleantech come through startups, which often focus on a single new product or 
application of an existing one. While these startups are creating the tools we need to combat 
global warming, many of them actually experience more difficulty breaking into the 
competitive market than other traditional, non-cleantech startups. 

Based on the results of interviews of startup members within the Los Angeles Cleantech 
Incubator (LACI), the two fundamental categories of obstacles hindering cleantech startup 
growth are funding and policy. Hefty up-front costs, poor communication, low availability 
of/accessibility to grants for early-stage startups, and a strong software bias within the industry 
make fundraising difficult, while inefficient utilities commissions and strict, inconsistent 
regulations on implementation based in a fear of unexpected externalities prevent startups 
from rolling out products on a large scale, if at all. 
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Synthesis of Selenium Compounds 

Molly Carter 
Major: Chemistry 

Mentor: John Lukesh, Chemistry 

Selenium is an essential micronutrient and is of great importance to human health. Dietary 
selenium, often dispensed as selenomethionine, goes through a complex series of metabolic 
pathways. It is hypothesized that these pathways involve the formation of hydrogen selenide 
(H2Se). The biological significance of H2Se is relatively unknown due to a lack of chemical tools 
that can adjust its cellular concentration under physiological conditions. To meet this demand, 
we rationally designed and synthesized a series of small molecule mono and diselenides that 
were chemically engineered to release H2Se in response to cellular esterases. Once the 
synthesis and structural characterization of our small chemical library is complete, we will 
profile their H2Se release kinetics and evaluate the biological and medicinal properties of each 
donor in various cellular disease models. 
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Vaccine Denial as a Form of Faith 

Eduardo Castellanos 
Major: Philosophy 

Mentor: Francisco Gallegos, Philosophy 

Vaccines have been a point of contention for years among varying political groups. Narratives 
about the potential dangers of vaccines have pushed several people into the antivaccination 
movement. These movements tend to have politically charged underlying narratives which 
serve as a social fixative. The rise of Covid-19 has greatly exacerbated the already existing 
contention around vaccination and increased the breadth of variance regarding vaccine denial. 
With a flattening percentage of individuals getting vaccinated it is worthwhile asking why so 
many people would be drawn into these narratives. I propose an observation of the vaccine 
denial as a form of faith as defined by German philosopher and theologian Paul Tillich as a 
"state of being ultimately concerned". This faith relies not on religion, but rather a 
fundamental commitment. In this case a fundamental commitment to one's own political 
orientation. 



Poster Presentations Research Day 2021
Wake Forest University

36

Poster #24 

Staging New Worlds: Theatre for Prison Abolition 

Christopher Cates 
Major: Sociology 

Mentors: Hana Brown, Sociology and Brook Davis, Theatre and Dance 

W. E. B. DuBois said the problem of the twentieth century was the color line. A problem of the 
twenty-first century is the prison industrial complex and mass incarceration. Prison Theatre is a 
field in which artists and performers go into prisons to help incarcerated people interrogate 
carceral punishment and criminality through theatre and performance. There is limited 
research done on how theatre and performance can carve a platform for helping artists, 
audiences, and incarcerated people with ways of imagining new worlds that can be brought by 
the abolition of the prison industrial complex. Through combining a contemporary DuBoisian 
sociological framework with a theatre of the oppressed pedagogical approach, I analyze how 
"Fairview" by Jackie Sibblies Drury and "Caged" by the New Jersey Prison Theatre 
Cooperative offer a pathway towards using theatre to create new worlds and opportunities for 
prison abolition. 
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Ex Vivo Bioreactor System Simulating Peripheral Arterial Motion 

Will Chen 
Major: Engineering 

Mentor: Saami Yazdani, Engineering 

In the U.S., Peripheral Artery Disease (PAD) affects 3 million people a year. PAD is the 
narrowing and restriction of blood flow of the peripheral arteries, specifically in the legs. This 
is caused by the buildup of plaque in the arterial wall. The current surgical treatment is an 
angioplasty balloon that is inflated at the disease site. This compresses the plaque outwards 
and opens up the artery. A stent can then be placed there to hold the artery open, however 
stents have shown to be ineffective due to stent fracture due to vascular motion. Specifically, 
the twisting and shortening of the artery. Currently, biological testing of these devices is 
mostly limited to in-vivo animal models. While the pharmacokinetic data obtained from these 
procedures are effective, in-vivo animal testing is deficient in many areas. Surgical procedures 
are expensive, time consuming, and a large quantity of animals is needed to achieve 
statistically significant results. Ex vivo models provide an opportunity to replicate pre-clinical 
and clinical settings in a bench-top setting. Our goal is to design and build a peripheral-
simulating machine that will model the twisting, bending and shortening movements to the 
artery while maintaining temperature and flow conditions as would be experienced in the 
body. We have successfully designed and fabricated a peripheral-simulating bioreactor 
capable of testing three arterial segments simultaneously under physiological flow conditions. 
The developed ex vivo systems will undoubtedly help test and optimize next generation 
vascular medical devices specifically designed to treat PAD. 
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11 Frame II the Scenery in Chinese Gardens 

Yucong Chen 
Major: Art History and Philosophy 

Mentor: Chanchal Dadlani, Art History 

For my Richter research, I had the privilege to visit some Chinese gardens in three cities: 
Chengdu, Suzhou, and Yangzhou. After eighteen days of research of visiting thirteen gardens, 
I am able to compare and contrast the architectural elements and compositions of the gardens 
in the three cities. The gardens in Chengdu, a city in western China, feature large open spaces 
with water pools and tall trees. Some architectural elements, such as pavilions and bridges, 
were built in special locations facing the large open scenery to direct viewers' perspective to 
the entirety of the scenery as if it is a scroll of a landscape painting. Suzhou gardens, built by 
scholars and government officials, are much smaller. They blend and are almost hidden in the 
urban center. Given the limited space, various garden elements like rocks, water, and plants 
are compactly organized to provide viewers a limited but rich scenery. Suzhou gardens also 
feature niche windows - latticed windows framing viewers' perspective to focus on a particular 
part of the garden. Finally, gardens in Yangzhou are the youngest among all the gardens. They 
feature late 19th century Chinese architecture, and they are organized in a linear way: the 
viewers can visit every part of the garden in a route without repetitions. In contrast, Suzhou 
gardens are built in an intentionally confused way where various parts of the garden are 
interconnected, and there is hardly a single route dominating the garden. 
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Composing Counterpoint with Variants of Markov Models 

Yuexin (Cindy) Chen (co-presenting with Abby Gardner) 
Major: Computer Science 

Mentor: Jennifer Burg, Computer Science 

For this project, we present our approach to generating music in the style of 16th-century 
counterpoint using a Hidden Markov Model (HMM). To gather data for our HMM, we used 
counterpoint compositions with two voices (i.e., melodic lines) in the style of Fux as training 
data. With the training data, we counted the number of times a counterpoint composition 
moved from one harmonic or melodic state to another. These frequency counts were given as 
input to our algorithm to generate new counterpoint pieces in a Fux 16th century 
counterpoint style. After evaluation from a music expert regarding the quality of the pieces 
generated, we made further adjustments to our algorithm to ensure that our composition met 
the counterpoint rules of the time period. These guidelines included restrictions on which 
interval could occur at a certain time depending on the mode and the previous interval and 
motion. We believe that the results generated by our algorithm contain musical value and 
meet most of the 16th counterpoint rules, but still need further improvement. 
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My Exploration of San Diego's Soundscapes in Relation to an Ethnographic Observation 
of its Culture 

Gabbie Coffy 
Major: Music 

Mentor: David Geary, Music 

For my Richter presentation, I will be presenting on my trip to San Diego, California where I 
explored the music scene there, or as I like to call it, their cultural soundscapes. In my 
presentation I will be denoting the significance of San Diego's culture, norms and diversity in 
relation to the music I was able to experience there. In addition, I will also be discussing how 
traveling to San Diego for six weeks was such a transformative experience for me in the sense 
of personal growth and strengthening a relationship with myself, and thus others. Finally, I 
hope to inspire those who come to my presentation to understand more of why music is as 
impactful on our society as it is and why it's vital that we know as much as we can about it. 
Music truly can change how we see ourselves, our greater community, and even the world. 
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In the Meantime: What is Patience? 

Jackson Cole 
Majors: Psychology and Philosophy 

Mentor: Christian Miller, Philosophy 

How does one tolerate burdens such as physical pain, heartbreak, boredom, or delay? In the 
face of these varied setbacks, how does one resist frustration and cling to hope? Within a wide 
range of domains, patience uproots an insistent priority of one's own desires and redirects 
one's priority outward (other people, God, gods, transcendent identity). Whether it be waiting 
for the good or carrying the ongoing load, one will undoubtably experience discomfort or 
suffering along the way. Despite the unappealing prospect of bearing through discomfort or 
suffering, patient individuals resist hopelessness and maintain a peaceful disposition 
throughout burdens. The primary goal of this work is to uncover and reintroduce the 
undervalued virtue of patience. 

This work intends to address two fundamental questions: What is patience and what are ways 
to cultivate patience? Part 1 reviews background information and constraints for an adequate 
account of patience. Part 2 examines the plausibility of various accounts from Eamonn Callan, 
Nicolas Bommarito, and Matthew Pianalto, followed by a presentation and critique of my own 
account. Part 3 offers ways of cultivating patience while emphasizing the role of motivation in 
character development. 
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Prevalence of Coral Disease on Lighthouse Reef Atoll 

Mark Cordell 
Major: Biology 

Mentor: Miles Silman, Biology 

Coral Reefs, the center of many epipelagic ecosystems around the world, are being 
threatened by diseases capable of wiping out these crucial members of marine communities. 
In the Caribbean and Pacific Oceans, marine biologists are working tirelessly to identify the 
pathology of these diseases and keep track of their yearly spread and devastation. Lighthouse 
Reef Atoll off the coast of Belize is a largely unstudied marine ecosystem where coral is being 
threatened by disease. This study aims to obtain a baseline understanding of coral disease 
abundance and variety on Lighthouse Reef Atoll to better ascertain the overall health of the 
reef. Using randomly sampled marine transect survey mapping along with underwater 
photography, this study recorded the disease types, the coral species affected, and their 
geographic location and depth on the reef. The survey data identifies Stony Coral Tissue Loss 
Disease and Dark Spots Disease as the two most abundant diseases on Lighthouse Reef. Star 
Coral were found to be the most afflicted species and the largest proportion of disease 
instances were noted between the depths of 5 and 10-meters. The data collected will spark 
further study of the disease patterns on Lighthouse Reef to possibly identify geographic 
disease hotspots and identify the most affected species throughout the reef. This data enables 
the marine ecological community an understanding of the health of this reef and highlights the 
need for further study and protection of coral reefs regionally and worldwide. 
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Fashioning Catholic Identity Amongst Italian Americans 

Elizabeth Crispino 
Major: Economics, Italian minor 

Mentor: Silvia Tiboni-Craft, Italian Studies 

This paper explores the tangible expression of Catholic identity among Italian Americans and 
Italian designers, such as garments, accessories, and shrines. It first attempts to decipher the 
usage of the rosary, the cross and the corno, and the image of the Madonna among Italian 
Americans as a vehicle for assimilation, protestation, and separation. Finally, it examines the 
connection between the Italian Americans' utilization of Catholic imagery on individual identity 
and fashion industry to the recent arrival of African and Chinese immigrants in Italy. The 
materialization of Catholic icons serves to identify, protest, and provoke. 



Poster Presentations Research Day 2021
Wake Forest University

44

Poster #32 

The Stigma of Academic Probation: Desiring distance and perceiving lower prosociality 

Joseph Curran 
Major: Psychology 

Mentor: Shannon Brady, Psychology 

When students fail to meet academic standards, how do other students perceive them? In the 
context of college, we theorize that college students will stigmatize their peers who are not 
meeting academic standards and have therefore been placed on academic probation. To test 
this, we conducted a within-subjects experiment in which undergraduate students (N=81) 
rated their desired social distance from several target groups of other students and also rated 
their perceptions of the extent to which each target group had--or lacked--high-level goals to 
contribute to the world beyond themselves (a measure of dehumanization). As predicted, 
undergraduate students desired greater social distance from students on probation than from 
"typical" college students--greater even than students from other well-known stigmatized 
groups, such as those who are obese or HIV-positive. We found the same pattern for prosocial 
goals. It may be that one reason students on academic probation struggle to return to good 
academic standing is the stigma they experience--or fear--from their peers. 
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Measuring Changes in Corruption over Time 

Maya Dalton 
Major: Politics and International Affairs 

Mentor: Justin Esarey, Politics and International Affairs 

Although the most commonly used quantitative measures of corruption are highly correlated, 
we find that these measures do not accurately track changes in corruption within a given 
country over time. Many research designs rely on such within-country changes to identify 
causal relationships. We illustrate how conclusions can change depending on the measure of 
corruption used by replicating a recently published, important, and sound paper that uses the 
change in corruption as its key independent variable. We argue that findings based on 
changes in corruption within countries should be interpreted with caution and that factor 
scores extracted from multiple measures of corruption be used whenever possible. 
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Libby Holman: Performing Gender 

Ashley Davis 
Major: History 

Mentor: Michele Gillepsie, History 

Libby Holman was a young Broadway star, featured in The Little Show and Three's a Crowd. 
Her fame peaked just before the start of the Great Depression. She married Zachary Smith 
Reynolds, youngest heir to the Reynolds tobacco fortune, in November of 1931 and moved to 
the Reynalda Estate in Winston-Salem, NC during the summer of 1932. In the early morning of 
July 5, 1932, Smith Reynolds died of a gunshot wound. Libby Holman and Smith's friend Ab 
Walker were the prime suspects for his murder. In the months following Smith's death, Libby 
was endlessly scrutinized by the press and Winston-Salem officials. Eventually, a warrant was 
issued for her arrest, but she never spent time in jail and the case never went to trial. This 
project analyzed the ways that Libby Holman's gendered performance as a grieving widow 
and pregnant woman was utilized to persuade the nation and Winston-Salem officials to drop 
the case. Additionally, factors such as the influence of the Reynolds family in Winston-Salem 
and the individual motives of the investigating officials were considered. Sources included the 
transcript from the Coroner's Inquest and multiple local and national newspapers over the 
span of the four months following Smith's death. 
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Reynolds, Politics, and Power: An Analysis of the Factors Contributing to Winston-
Salem's Demolished Black Architecture 

Tania Del Moral 
Major: Politics and International Affairs, Art History Minor 

Mentor: Nikki Moore, Art History 

This project examines the once-thriving living and business spaces occupied by Black 
communities in mid-20th century Winston-Salem. Through a multi-layer analysis of the 
Reynolds family, the Reynolds Tobacco Company and its workers, and the emergence of a 
Black middle class in Winston-Salem, I interrogate architectural structures meant to both 
propel economic success and disregard entire communities. 

The initial purpose of the project investigated the Five Row Neighborhood; Black families 
employed by the Reynolds family to maintain the Reynolds Estate in the early 20th century. 
The direction of the research changed when physical and textual evidence showed the 
separate lifestyles of the Five Row Neighborhood and former inhabitants of East W-S. 
Although a large part of the Black population held a lower socioeconomic status, separate but 
equal establishments in the face of Jim Crow created a successful middle class of Black 
professionals. They lived in the areas of Columbian Heights, East 14th Street, and Patterson 
Avenue and aspired to wealth by residing in Victorian-style cottages, larger Queen Anne 
houses, bungalows, and Tudor Revival residences. Highways U.S. 52 and 1-40 thrust these 
inhabitants (and other neighborhoods across the country) out of these spaces as part of the 
Federal Aid Highway Act of 1956. 

Through this research the power dynamics between the actors became evident as I examined 
the built environment of the city. The architectural erasure of communities should be 
researched further, especially by Wake Forest scholars due to the relationship between our 
own university and the city it resides in. 
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Examining the recent integration of traditional psychedelic practices into mental health 
treatment in Hawaii and Utah 

Maisa Della Valle 
Major: Psychology 

Mentor: Melissa Maffeo, Psychology 

Psychedelic-assisted therapy is both traditional and controversial, but the clinical research that 
exists suggests that it is highly effective at treating a variety of psychopathologies. Therefore, 
the goal of this study was to examine how physicians utilize psychedelics as tools to treat 
mental illnesses by fusing wisdom traditions, modern science, and therapeutic modalities. For 
my Richter Scholarship, I examined the role of unconventional treatments for a variety of 
mental illnesses by assisting legalization advocacy in Honolulu, observing cannabis-assisted 
therapy in Maui, and shadowing a ketamine-assisted psychiatric clinic in Utah. After 
interviewing patients participating in cannabis-assisted therapy in Hawaii, I observed an 
improvement in symptoms such as PTSD, trauma, and anxiety. I witnessed the benefits of 
incorporating therapy with yoga asanas, music, and meditation. In Utah, I interviewed and 
monitored patients before, during, and after ketamine treatment. I also collaborated with the 
lead psychiatrist on an article that explored the potential use of ketamine in treating eating 
disorders. In addition, I joined a real-world retrospective study evaluating the safety, efficacy, 
and cost of intranasal esketamine for treatment-resistant depression. The common thread 
after gaining these diverse experiences is that these are all evidence-based, and unorthodox, 
therapy programs that have the potential to be impactful on how we treat psychiatric 
disorders. Despite using a variety of medicines to treat different mental illnesses, all parties 
shared a profound reverence for ritual, humbly nodding to the ancient cultures who first 
instituted these practices while also looking forward in the light of modern scientific advances. 
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Clinical Uncertainty in Pain Management 

Hannah DeMaioNewton 
Major: Sociology 

Mentor: Alexandra Brewer, Sociology 

Since 1999, over 750,000 Americans have died of opioid-related overdoses, with 30% of 
deaths in 2018 alone being linked to prescription opioids (CDC 2020, HHS 2020, NIDA 2020). 
With this epidemic continuing to grow, it is important to examine the decision-making 
frameworks within pain physicians' practices, especially in a speciality like pain medicine where 
clinical uncertainty is pervasive. This study explores the following research question: how do 
pain specialists manage clinical uncertainty amidst the opioid crisis and how do they integrate 
evolving evidence-based medicine into their practices? To investigate this question, 41 semi-
structured interviews of pain specialists and anesthesiologists from U.S. academic medical 
centers were conducted and analyzed through qualitative coding. This study's preliminary 
findings show that pain specialists and anesthesiologists experience tension between the 
professional standards of medicine that emphasize scientific objectivity and the subjectivity 
that characterizes pain experiences and pain medicine as a specialty. This clinical uncertainty is 
consistently managed by a reliance on diagnostic tools such as establishing a trusting patient 
relationship, obtaining imaging, and conducting physical exams, despite physicians noting that 
these tools are ultimately arbitrary due to pain's subjectivity. Clinical uncertainty in pain 
medicine leads physicians to dichotomize pain into mental (subjective) and physical (objective) 
categories. In order to further assess the impact of these decision-making frameworks on the 
potential for discriminatory effects, the experiences of pain patients, and the decisions of pain 
specialists, further research is needed. 
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Convolutional Neural Networks, Microscopy, and Dynamic Feedback in Biophysical 
Systems 

Jash Desai 
Major: Physics 

Mentor: Keith Bonin, Physics 

Deep neural networks (DNNs) have recently become a powerful tool to analyze both 
continuous and discrete data sets. Convolutional neural nets (CNN) are specific types of DNNs 
that are particularly useful for problems in machine vision. Here, we are working to apply 
CNNs to track fluorescently labeled objects in human cells. We are developing the CNN 
algorithms by using fluorescent plastic beads as a proxy for the cellular objects we hope to 
track. We are specifically interested in tracking particles moving at the nanoscopic/microscopic 
scale in 3D. As a proof of principle, we have focused on developing programs that can 
accurately find the depth locations of particles in samples where we control the depth 
location. In preliminary work, CNN's have been able to distinguish the depth of beads in a 
fixed sample to an accuracy of about 130 nm. The depth accuracy seems to depend on the 
depth resolution of the microscope images that form the training set for the machine learning 
algorithms that we have applied so far. CNN's have been superior to K-means and other 
approaches that we have tried. CNNs are also applicable to random imaging techniques for 
the purposes of super resolution. Additionally, we hope a slightly modified model will be able 
to dynamically track fluorescently labeled chromatin microdomains in cell nuclei, a goal for 
helping us to understand the effects of double-strand breaks (DSBs) of DNA in cancer 
sensitivity and progression. DSBs are a side effect of cancer therapies. 
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Viticulture and Wine Marketing in the Napa Valley 

Brennan Dunne 
Major: Business Enterprise Management, New Business Development 

Mentor: Pieternella Van DoornHarder, Study of Religions 

Thanks to a past summer job working on an East Coast vineyard, my eyes were opened to the 
various intricacies involved in the winemaking and distribution process. Constantly learning 
new terms and phenomenons behind wine, my thirst for a deeper understanding surrounding 
this industry persisted and my curiosity felt as though it was at an ultimate peak. Drawing on 
this knowledge regarding East Coast viticulture, I eagerly packed my bags to the Napa Valley 
and sought to answer the many questions I had about what existed beyond my coast and in 
the Northern California region. I focused on three main questions: 1. How does the 
marketplace for wine in the west coast region differ from the east? 2. How is wine marketed 
from the vine to the shelf? 3. In what ways do the different terroir and agricultural enterprises 
impact the grapes? From working closely on a label design project to collaborating with fellow 
associates, visitors, and clients in the tasting room of a boutique winery, I gained an immense 
amount of experience by engaging with knowledgeable people in this industry. I look forward 
to using my past experience in two differing wine regions of the US as I embark on my journey 
abroad in the Tuscan region: one of the world's most prolific wine regions. 
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Enhancement: A Critical Interpretive Review 

Payton Dyksterhouse 
Major: Philosophy 

Mentor: Ana lltis, Philosophy 

Human enhancement refers to advancing human physical, cognitive or moral capacities 
through science and technology. This includes the use of surgery, pharmaceutical products, 
devices, and genetic interventions. Possible applications of human genome editing using 
CRISPR-Cas9 have reignited the discussion on enhancement technologies and their ethical 
implications. 

My research focused on categorizing definitions of enhancement used in the bioethics 
literature to identify key similarities and differences that might help us assess future genome 
editing applications. While most efforts to define enhancement contrast enhancements with 
treatments, a number of important differences emerge among definitions. In addition to 
examining the literature distinguishing treatments from enhancements, I studied different 
reasons the distinction might matter. It can have implications for insurance, policy, research 
funding and approval, and establishing permissible uses. 

The areas I researched were cognitive enhancements, physical enhancements, and moral 
enhancements. These three areas all come with their own implications that depend on the 
type of intervention. The most common intervention types are pharmaceutical and genetic 
interventions, with genetic enhancements being the most controversial, especially with the 
invention of the CRISPR technology. Determining when and where different enhancement 
technologies are morally permissible is very important and one of the reasons my research on 
finding different definitions of the word is needed. Knowing how the word is used helps 
facilitate discussion on these different implications and can be used for research in the future. 
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CRIP1 a exhibits differential binding with G protein subtypes 

Andrew England 
Major: Chemistry 

Mentor: Allyn Howlett, Physiology and Pharmacology, Wake Forest School of Medicine 

The CB1 cannabinoid receptor (CB1 R), like other G protein coupled receptors (GPCRs), 
contains a and ~Y subunits that, when activated by an agonist, dissociate to perform respective 
functions, such as inhibition of adenylyl cyclase by the ai and inhibition of voltage-gated Ca 2+ 

channels by ~y dimers (1 ). Cannabinoid Receptor Interacting Protein 1 a (CRIP1 a) is a 21 kDa 
beta-barrel protein that attenuates signaling in CB1 R-containing cells, including agonist-
induced activation of Gi3 and Go proteins, and internalization of CB 1 R(2,3). CRIP1 a alters 
CB 1 R's preference for G protein activation demonstrated by [35S]-GTPyS binding to specific 
Gai subtypes; however, co-immunoprecipitation studies demonstrated that CRIP1 a can bind 
both Gai1 and Gai3 subtypes (3). This raises the question: does CRIP1 a interact with G~y, and 
if so, in what capacity? In this study, we examined the possibility of such an interaction using 
co-immunoprecipitations and Western blot analyses. Our results indicate that CRIP1 a co-
immunoprecipitates G~y detected by an antibody that recognizes all five isoforms of~- We 
found differential binding patterns dependent on the epitope of the CRIP1 a antibodies used 
as the immunopreciptating antibody. Chiefly, there is a distinct variation in binding when the 
CRIP1 a antibody targeted the C-terminus of CRIP1 a and when targeted at the helical handle 
domain. Future studies will characterize the properties required for CRIP1 a interactions with 
the G~y dimer. 

Supported by NIH Grant R01-DA042157. 

1. Lutz, B Dialogues Clinical Neuroscience 2020 

2. Booth et al., 2019; Oliver et al., 2020 

3. Blume et al. 2015; Hughes et al.,2021 
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Genetic interactions between Cue2 endonuclease and lysine-specific demethylase 
complex in Fission Yeast 

Maysaa El Ibrahim 
Major: Biochemistry and Molecular Biology 

Mentor: Ke Reid, Biology 

In fission yeast, Cue2 is a conserved endonuclease involved in translation quality control in the 
cytoplasm. When ribosomes collide on problematic mRNAs during translation, it is recruited to 
stalled ribosomes to promote No-Go Decay (NGD). Once recruited, it cleaves mRNA within 
the A site of colliding ribosomes. The human homolog of Cue2 is NEDD4-binding protein 2 
like 2 (N4BP2L2), which may contribute to neutropenia. Interestingly, Cue2 was also found in 
the nucleus, although its function in the nucleus is mostly unknown. We found that Cue2 
interacts with Lysine Demethylase 1 (LSD1) complex, which works in the nucleus and mediates 
numerous cellular signaling pathways and is involved in cancer initiation and development. 
This unexpected protein-protein interaction may shed some light revealing the function of 
Cue2 in the nucleus. 
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What the Shrews Tell Us: Archaeology and Micromammal Taphonomy 

Lydia Evans 
Major: Anthropology 

Mentor: Paul Thacker, Anthropology 

Archaeologists study formation processes such as taphonomy in order to control for natural 
processes when studying human impacts on the environment. Without an understanding of 
natural distributions skeletal remains and taphonomy, there is a danger of misidentifying 
human behavior in the archaeological record. I studied the taphonomy of micromammal 
remains at Pena da Vfbora, Portugal in order to develop methods for how archaeologists 
should study hillslope and cliff environments. Three lines of analysis were used to determine 
species diversity and possible predation of the micromammals across five recovery contexts 
along the slope. The contexts exhibit different levels of slopewash and erosion as well as 
different levels of sediment mixing due to plant and animal activity. Animal remains collected 
from 6.3 mm, 4 mm, and 2 mm sieves were identified by skeletal element and species where 
possible. Rat mandible measurements were taken to distinguish Rattus rattus and Rattus 
norvegicus. Samples of 30 mandibles from rats, mice, voles, and shrews were microscopically 
analyzed to determine grades of digestion and thereby identify potential predators. Results 
showed that Rattus norvegicus were more prevalent, and that traditional surface collections 
exclude significant micromammal data and sieve fractions smaller than 6.3 mm should be 
studied. Digestion analysis supported a working hypothesis of Eurasian Eagle Owl predation. 
These conclusions show that archaeologists who study micromammals in cliff and rockshelter 
environments should carefully design sampling methods that work to eliminate field bias, and 
that microscopic digestion analysis is useful for determining predation relationships. 
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Experimental filmmaking: Japanese-Americans in WW2 

Adam Fahmy 
Major: History 

Mentor: Cagney Gentry, Communication 

It is often said that writers do an abundance of unnecessary research to contextualize their 
stories. However, why should this research go to waste? There should be a way of 
demonstrating the process of research into something that is both pleasurable and instructive 
to watch. 

My initial interest was to write a story that took place during Second World War America, 
more specifically, in a Japanese internment camp. In a series of four vignettes, not only did I 
show my research of the atrocities and the injustice of that time, but I also created a new story 
that could stand on its own as a piece of experimental film. 

The first vignette marks the process of evacuation and deportation of the Japanese-Americans 
into internment camps. 

The second vignette is closer to a traditional narrative. I re-purposed archival propaganda 
films into a story. The main character is a guard at the Topaz Relocation center in Utah. He 
describes his quotidian and gives his sentiment of the internment camp as he approaches 
post. 

The third vignette is a poem, visually represented by stock footage, based on an internment 
magazine created by internees at the Topaz relocation center. This magazine had poems 
written on the themes of escapism and looking onward. 

Finally, the fourth vignette took the form of an interview between the guard and a radio talk 
show host. The guard is being interviewed on a real event, a murder at the Topaz center of an 
old man, Wakasa, walking his dog. 
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Generative Deep Learning for Pediatric Intensive Care Unit Patient Comfort 

Oiming Fang 
Major: Computer Science 

Mentor: Grey Ballard, Computer Science 

Visits to the Pediatric Intensive Care Unit can be traumatic for children and their families. 
Previous research has indicated that parents' companionship with their children in the 
Pediatric Intensive Care Unit is positively associated with children's comfort condition. 
However, parents are not always able to accompany their children. In order to create the 
situation that parents are with their children even when they are not physically present, we 
propose a computer science solution to generate a patient's parent's voice reading children's 
books. We train a machine learning model called a neural network using about 30 minutes of 
sample voice data and are able to generate a much greater amount of audio. We use an 
existing model that has been trained on a publicly available dataset and employ transfer 
learning based on our own training data. This involves acquiring about 30 minutes of audio 
samples by recording a person's voice on part of the text in the original dataset, then fine-
tuning the original model using the recorded audio samples. We are able to synthesize audios 
using the fine-tuned models and any input texts we would like to generate people's voice on. 
We find that increasing the number of audio samples more than 30 minutes does not 
significantly improve the quality of output; while the quality of audio samples significantly 
impacts the quality of output. 
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CO Poisoning Antidote 

Emily Foley 
Major: Physics 

Mentor: Daniel Kim-Shapiro, Physics 

Carbon monoxide (CO) poisoning is the lethal buildup of CO in the bloodstream. It is 
responsible for 430 deaths annually in the United States. The CO binds to the oxygen-carrying 
molecule, hemoglobin. Current treatments for CO poisoning involve hyperbaric oxygen 
therapy in a high-pressure Oxygen (02) chamber. The drawbacks associated with these 
treatments are their cost and their lack of prevalence. The long-term aim of this research is to 
create a point of care device capable of treating CO poisoning victims which can be 
administered intravenously. This can be achieved by introducing a substance which has a 
higher binding affinity for CO than hemoglobin. The binding affinity is given by the on-rate 
divided by the off-rate. Several candidate mutants of bacterial proteins known as Regulators 
of CO metabolism (RCOMs), were created by collaborators at the University of Pittsburgh. We 
tested their binding affinities for CO utilizing absorption spectroscopy. Kinetics of CO 
rebinding following laser photolysis was used to measure the CO on-rate. It was found that 
the on-rate of CO occurred faster than the resolution allowed by laser photolysis (within 10 
nanoseconds). For the off-rates, CO was slowly displaced with Nitric Oxide (NO), and 
absorption spectroscopy was used to follow the kinetics. The off-rate of CO from the mutants 
was found to be extremely slow, with the displacement of NO not being completed until after 
10 days. Based on the CO binding properties to the protein mutants, we have found several 
good candidates for a potential antidote. 
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Incarceration and Recidivism in the Dutch Criminal Justice System 

Margaret Fox 
Major: Politics and International Affairs 

Mentor: Steven Gunkel, Sociology 

Given the stark contrast between incarceration in the Netherlands and in the United States, I 
undertook this project to discover what drove the fundamental differences in their criminal 
justice systems. Using a case study approach, I investigated how the Dutch system operates 
and what implications their practices may hold for future criminal justice reform in countries 
like the U.S. More specifically, my goal was to consider the Dutch system as a model for how 
to more successfully reintegrate persons who have been incarcerated and prevent repeat 
offending. A variety of interviews were conducted virtually with academics and criminal justice 
practitioners in the Netherlands as I investigated the history, culture, and practical operations 
of the Dutch system. I used these inquiries to help answer the overarching questions of 1) why 
fundamentally lower rates of incarceration are seen in the Netherlands and 2) how the Dutch 
focus on rehabilitation and not incarceration affects recidivism rates as a whole. 
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The Survival of Exclaves 

Olivia Franke 
Major: Undecided 

Mentor: Luigi Mendez Di Marcantonio, Politics and International Affairs 

Exclaves are a common occurrence throughout the world and yet there are very few who even 
know of their existence and the impact they can create on the world, specifically if they are 
successful. My aim is to connect the survival and success of exclaves to the political, social, and 
cultural support of the central government. For my purposes, I have considered an exclave as 
a pocket of land that is not directly connected to its home country, but is connected to a 
neighboring country and an enclave is a piece of land that is completely surrounded by 
another country. Throughout my research I have looked at the implications of land being 
solely an exclave or both an exclave and enclave. 

I have used a comparative historical analysis, specifically a small-N comparison with a pattern 
matching method. By using this method of analysis, I am able to generalize all of my findings. I 
have found that exclaves survive or fail depending on the support they gain from their central 
governments, specifically the political support which promotes autonomy, social support such 
as the development of schools, and cultural support which is demonstrated through the care 
of the people within the exclave. 
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Composing Counterpoint with Variants of Markov Models 

Abby Gardner (co-presenting with Yuexin Chen) 
Major: Computer Science 

Mentor: Jennifer Burg, Computer Science 

For this project, we present our approach to generating music in the style of 16th century 
counterpoint using a Hidden Markov Model (HMM). To gather data for our HMM, we used 
counterpoint compositions with two voices (i.e., melodic lines) in the style of Fux as training 
data. With the training data, we counted the number of times a counterpoint composition 
moved from one harmonic or melodic state to another. These frequency counts were given as 
input to our algorithm to generate new counterpoint pieces in a Fux 16th century 
counterpoint style. After evaluation from a music expert regarding the quality of the pieces 
generated, we made further adjustments to our algorithm to ensure that our composition met 
the counterpoint rules of the time period. These guidelines included restrictions on which 
interval could occur at a certain time depending on the mode and the previous interval and 
motion. We believe that the results generated by our algorithm contain musical value and 
meet most of the 16th counterpoint rules, but still need further improvement. 
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Modelling stomata! behavior under soil moisture, light, temperature, and humidity 
conditions of a Montane Cloud Forest Environment 

Julia Gass 
Major: Engineering 

Mentor: Lauren Lowman, Engineering 

Montane Cloud Forests (MCFs) are extremely biodiverse regions that compromise solely 1 % of 
all the world's woodlands making it critical to understand and preserve these unique 
ecosystems. Located around headwater streams at elevations ranging from 500 to 4,000 
meters, MCFs serve as an essential water source for these regions. During the growing season, 
MCFs experience low-level clouds and fog for extended periods that results in water 
deposition on leaves that blocks the stomata and limits gas exchange. Interestingly, other 
studies have observed enhanced photosynthesis during periods of cloud immersion for some 
species of vegetation. It is crucial to understand how vegetation in MCFs exchange water, 
carbon dioxide, and other gases through the leaf pores, a process described in land-surface 
models as stomata! conductance. Empirical models have been essential in demonstrating the 
behavior of how water and carbon dioxide are transported through the leaf pores. This study 
uses a numerical model based on Farquhar's C3 photosynthesis model and a soil-plant-
atmosphere continuum model to evaluate how well the Jarvis model for stomata! conductance 
captures cloud forest vegetation gas exchange processes. A key component of this study is to 
assess how well the Jarvis model for stomata! conductance recreates observed photosynthesis 
rates and leaf water potential observed in a Southern Appalachian MCF using field 
observations of soil moisture, temperature, incoming soil radiation, and humidity. This work 
provides a framework to evaluate how future climate change scenarios for MCFs will impact 
vegetation health and overall ecosystem productivity for these critical regions. 
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Identification of Arabidopsis Transcription Factor Binding Sites in Yeast 

Megan Gerber 
Major: Biochemistrty 

Mentors: Gloria Muday, Biology and Joelle Muhlemann, Biology 

Auxin Response Factors (ARFs) are transcription factors in the auxin signaling pathway that act 
as dimers to initiate transcriptional changes to control plant development. ARF19 turns on 
genes that inhibit root elongation and stimulate the initiation and elongation of lateral roots 
and root hairs. Previous studies found 318 genes regulated by auxin and whose regulation was 
lost in an arf19 mutant. To identify which of these genes are direct targets of ARF19, we 
examined these genes for ARF19 binding sites in their promoters using a published generic 
consensus site for ARF binding, further refining the consensus site by examination of these 
ARF19 regulated genes. We then located the refined binding site in 36 of the 40 candidate 
genes, selected through Bayesian modeling that predicted transcriptional cascades. To test 
whether these genes are direct ARF19 targets, we amplified their promoter regions by PCR 
and are generating plasmids with the promoters containing dimer binding sites of the 
candidate genes in front of a YFP reporter gene. Once generated, the plasmid will be 
transformed into an ARF19 expressing yeast to ask if ARF19 binds and turns on YFP synthesis. 
We have generated plasmids containing plAA 1 (with the assistance of BMB372L students), 
pERF11, and pWRKY23 fusions to YFP. The plAA 1-YFP fusion has been transformed into yeast 
and the direct binding of ARF19 was detected by confocal microscopy. Ongoing experiments 
will create more promoter constructs and test their function in yeast to identify groups of 
genes that are direct ARF19 targets that modulate auxin-dependent development. 
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A Theory of Indifference in Tunisia's Approach to Migration Policy 

Lillian Giles 
Major: Politics and International Affairs 

Mentor: Michaelle Browers, Political Science 

Though most have previously argued that states adopt either repressive or integrative policies 
regarding migrants, Kelsey Norman, in her book Reluctant Reception, proposed a third 
strategy, which she termed "strategic indifference" in which states look the other way to 
migrants' integration into informal economies. I extended this theory by testing its utility in 
explaining Tunisia's policies. It is important to consider Tunisia in this context because of its 
position as a traditional transit country between Africa and Europe, and due to the external 
impact of Tunisian migrant reception policies. To this end, this study examined the suitability 
of strategic indifference in the context of Tunisia's approach to migration before and after the 
2011 regime change through a systematic review of the literature on this topic. In addition, 
interviews with representatives of the International Organization for Migration, REACH, the 
European Centre for Development and Policy Management, and researchers from other 
entities were conducted. This research adds to a growing literature that attempts to go 
beyond explanations that simply resort to claims about state weakness or lack of will to 
account for gaps in policy implementation. A better understanding of the strategic choices 
employed and constraints faced by states such as Tunisia is vital to ameliorating migrant and 
refugee policy shortcomings. This study concluded that the Tunisian government implemented 
a strategy of indifference with regard to migration policy but has not followed the same 
temporal trajectory as the cases examined in Reluctant Reception. 
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Learning to Code From a Cognitive Neuroscience Perspective 

Sydney Glickson 
Major: Psychology 

Mentor: Rebecca Silton, Psychology (Loyola University) 

My project was an independently led exploration of how to code in R for the purposes of 
cognitive neuroscience. The data for my project was collected by Dr. Rebecca Silton's lab at 
Loyola University. Over the course of the summer, I learned how to use R to reduce and 
analyze data from raw files. Data were based on various cognitive functioning tests, including 
tests such as the Stroop Test and other reaction time data. Using a multitude of open source 
resources, I taught myself how to operate R, reduce data, and organize datasets to eventually 
begin analysis. During this journey, I created many techniques to understand how the coding 
process works and create meaning independent of the data. These techniques became 
interdisciplinary, drawing on my knowledge of language learning to learn the new "language" 
of R. I also worked through complex problem-solving exercises to handle the reality of messy 
data. Due to constraints of time and coding experience, the study results are not completed 
yet, however, I finished my summer with the data in an accessible format to begin analyzing in 
the future. 
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Seasonal Drought Predictability and Forecast Uncertainty in the United States 

Andy Greene 
Major: Mathematical Statistics 

Mentor: Robert Erhardt, Mathematics and Statistics 

The National Oceanic and Atmospheric Administration's (NOAA) National Centers for 
Environmental Information (NCEI) confirms that droughts have been the second most costly 
type of weather and climate disaster since 1980. The 26 worst droughts in this time period 
have cost the US over $249 billion. To aid with drought research, in 1999 NOAA created the 
US Drought Monitor (USDM) with the goal of tracking and displaying the magnitude and 
spatial extent of drought across the US. Updated weekly, the USDM shows the drought status 
as one of six ordered levels for all US states and territories. However, official projections of 
drought remain limited, particularly on a seasonal time scale, and do not contain measures of 
uncertainty. These two limitations restrict how well policymakers can plan and manage 
drought risk. Our goal is to make projections of the USDM on a seasonal time scale, and 
incorporate measures of uncertainty into those predictions. To achieve this, we built a 
Bayesian spatio-temporal hierarchical statistical model for drought, linking current drought 
conditions to climate data and past drought data in a temporally and spatially smooth manner. 
We fit the model to training data, and use it to make future predictions with uncertainty. To 
assess the accuracy, we computed the ranked probability score (RPS) by comparing our 
predictions to the actual USDM from the test data. We quantify the predictability of US 
droughts up to 13 weeks into the future, demonstrate the value of a spatio-temporal 
approach, and give examples of projections to aid policymakers. 
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Nonlinear Schrodinger Equation Finite Time Blowup 

Brandon Hauser (co presenting with Eoghan "John" O'Keefe) 
Major: Mathematics 

Mentor: John Holmes, Mathematics and Statistics 

The Nonlinear Schrodinger equation (henceforth NLS) is the following partial differential 
equation: iut+ 6u + lul2ou = 0, where u(x,t) is a complex valued function of an n-dimensional 
vector x and time t. Meanwhile, the NLS with a delta-potential adds an extra term to the 
equation as follows: iut + 6u + lul2ou + cou = 0, where o is the Dirac delta function. The 
purpose of our research was to analyse each equation to determine properties that a solution 
u satisfying it would have. More specifically we sought to show that under certain conditions, u 
would blow-up in finite time. Informally this means that there exists a finite time such that as t 
approaches this time, u approaches infinity. The first part of our work involved reading The 
Nonlinear Schrodinger Equation: Self-Focusing and Wave Collapse (Sulem and Sulem, 1999) 
for several theorems proving blow-up of solutions for the NLS. We then sought to modify 
these results to apply them to the NLS with a delta potential equation. 
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Quantifying Vegetation Responses to Fire in the Southeast U.S. 

Max Hazlin 
Major: Engineering 

Mentor: Lauren Lowman, Engineering 

Understanding the effects fires have on ecosystems is very important because it can help us 
develop practices to prevent these fires or actions to take if one does occur unexpectedly. 
Many factors affect the vegetation regrowth after a fire including fire severity, plant type, and 
the soil characteristics. The behavior of the fire, its severity and the above- and belowground 
temperature gradients all affect the vegetation response. Soil heating has been shown to be a 
predictor of the events which follow a burn. The conditions that contribute to vegetation 
regrowth after fire events in the Southeastern United States are still relatively uncertain. 
Studying the effects and responses of vegetation to fire is possible through controlled burning 
experiments. Following prescribed burning in the Piedmont region of NC, leaf area index (LAI) 
measurements have been collected monthly using the LiCor-2200 instrument. This process has 
been done at two grassland locations in the Piedmont: 1) the Reyno Ida Meadow, adjacent to 
Wake Forest's campus, and 2) the Grissom Field, in Asheboro, NC. This research is a part of a 
greater study involving (1) setting up a ground sensor network, (2) collecting data on how 
vegetation, soil, and atmospheric changes after fire events using the ground sensor network, 
and (3) linking the ground-based sensors to a network of drones. Future work will use the data 
collected on the atmospheric and ecological changes around a prescribed burn to generate 
models that will predict vegetation responses to future burns and aid fire management and 
distribution. 
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Modeling Behavioral Responses to Epidemics with Game Theory 

Haosen He 
Major: Economics 

Mentors: Frederick Chen, Economics and Chu (Alex) Yu, Economics 

The Covid-19 pandemic has prompted governments to impose various safety measures such 
as mask mandate and social distancing. Nevertheless, real-world evidence suggests that many 
do not merely comply with government policies but choose preventive measures at their 
discretion. Therefore, policymakers need to understand people's strategic response to 
epidemics and the aggregate impact of their responses on disease prevalence. In this project, 
we set up and investigated two game-theoretic models for people's response to epidemics 
when the current prevalence is unknown. The two models differ by whether people can 
recover from the illness. Our investigation focuses on finding the Nash Equilibrium (NE), a 
situation in which everyone behaves optimally, and no one has the incentive to alter their 
response given the responses of others. We found that when infected people cannot be 
cured, healthy people at the beginning of the game tend to take the safety measure in 
conformity, resulting in an NE that effectively contains the spread of the disease. However, 
toward the end of the game, the safety measure becomes less attractive, and the population 
transition to a new NE where everyone chooses to not implement the measure, creating a 
sharp rise in disease prevalence. We proved mathematically that the game contains at least 
one pure-strategy, symmetric NE. We found that such an NE may not exist when the disease is 
curable. However, the curable disease model still exhibits the same end-game behavior (a 
sharp increase in prevalence) as the incurable disease model does. 
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Listen Up! Perceptions of Listening in Community Partnerships 

Hannah Hill 
Major: Communication 

Mentors: Rowie Kirby-Straker, Communication and Keri Epps, English 

While the field of listening research is broad, there is still much that needs to be done in the 
area of community listening, or listening in community partnerships. Community listening is a 
process that requires one to slow down and focus on building relationships while also 
engaging in critical self-reflection, not just simply paying attention. There is a deficiency in 
studies and related guidance to prepare students and faculty to engage in the process of 
community listening, which becomes even more pronounced as one looks at studies that 
investigate the perceptions and listening needs of the community partners themselves. 

This study seeks to advance knowledge in community listening by identifying the gaps 
between student and community partners' perceptions of listening competence. It will help lay 
important groundwork to meet student and faculty groups where they are in their listening 
abilities and inform training programs that support sustainable university-community 
partnerships focused on listening first, then acting. 

Participants in this study were invited by email to complete an anonymous Oualtrics on line 
survey, where they were then asked to evaluate themselves as listeners and assess their 
perceptions of good versus poor listening. The qualitative results, serving as pilot data for the 
study, will help lay the foundation for improving community partnerships in the Winston-Salem 
area. 
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Public and Stakeholder Engagement in Developing Human Genome Editing 
Technologies: What Does it Mean and What Should it Mean? 

Sarah Hoover 
Major: Biology 

Mentor: Ana lltis, Philosophy 

As scientific research pushes the boundaries of knowledge, new discoveries and technologies 
often raise ethical and social questions. Public responses vary from surprise, to unrealistic 
optimism about imminent new treatments, confusion, and absolute opposition. Regardless of 
the intent, the use of a precise gene editing tool on human embryos, such as CRISPR-Cas9, is 
an example of such a controversial emerging technology. Substantive disagreement about the 
appropriate research pathways and permissible clinical applications is to be expected. Many 
ethical concerns, especially related to genetic manipulation of human embryos, are rooted in 
deeply held moral, religious, or ideological beliefs that science alone cannot address. Today, 
more scientists and scientific societies as well as policy makers are calling for public and 
stakeholder engagement in developing guidelines and policies governing scientific practice. 
We conducted a critical interpretive review of the literature on public and stakeholder 
engagement in science policy development regarding emerging technologies to determine 
the ideals that should guide engagement efforts of entities developing recommendations or 
guidelines on policy for such technologies. We identify and describe five ideals. To illustrate 
possible applications of these ideals, we review the engagement efforts described in three 
reports on heritable human genome editing and assess those efforts in light of these ideals. 
Finally, we recommend possible avenues for engagement that would advance those goals. 
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Ukrainian National Identity through Soccer: an Oral History 

Charles Horn 
Major: History 

Mentor: Susan Rupp, History 

In its less than 30 years of independence, Ukraine has undergone multiple dramatic 
transformations that have redefined and challenged Ukrainian national identity. Through 
revolution and civil war, soccer has emerged as a vital unifying mechanism that is capable of 
shaping national identity both within Ukraine and in the Ukrainian diaspora. This project seeks 
to map the history of Ukrainian soccer and its continually evolving relationship in regards to 
the cultivation of national identity, especially given the Russian annexation of Crimea and the 
continued violence between the state and Russian-backed separatist actors. Across the United 
States, members of the diaspora gather in bars, community centers, and living rooms adorned 
in the yellow of Ukraine to cheer for their country. This summer, the European Championships 
took place which pitted Ukraine against countries such as the Netherlands and England in a 
test of the team's strength and an opportunity for national joy in a time of national peril. 
Despite falling at the quarterfinal stage, the summer demonstrated the strength of a new 
Ukrainian national identity and the centrality of uniting mechanisms - such as soccer. 
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The Effect of Weight Loss Programs on Physical Performance in Obese Population 

Jueshen Hou 
Major: Health and Exercise Science 

Mentor: Gary Miller, Health and Exercise Science 

Obesity, defined as excessive fat accumulation within the body with body mass index (BMI; 
weight in kg/height in m2 > 30.0 kg/m2), is considered a major health risk factor across the U.S. 
According to the Center of Disease Control, in 2019 North Carolina had a 34% prevalence of 
adult obesity, indicating more than one-third of North Carolina residents were considered to 
be obese. The purpose of this study was to examine the efficacy of three weight loss 
programs: Essential, Optifast, and Surgical used in Wake Forest Baptist Health Weight 
Management Center (WFBH WMC) on weight loss and measures of physical function. 
Impaired physical function with mobility disability is a major health concern in obesity. This 
analysis was conducted on 500 obese individuals in the real-world clinical environment over six 
months. The programs consist of surgical weight loss (bariatric surgery), meal replacements 
(including commercial meal replacement products and self-prepared regular foods), 
prescribed exercises, and modification of lifestyles, while each program is respectively focused 
on different aspects of the weight management approaches. Statistically significant 
improvements in physical function were detected. The analysis exhibited that Optifast appears 
to have the best efficacy on improving gait speed (1.15m/s ± 1.28 mis); Essential has the best 
efficacy on improving chair rising time (9.86s ± 8.29s) and grip strength (64.87kg-122.57kg), 
indicating the moderate effects of three weight loss programs toward weight loss and 
improvement on physical function in the obese population. 

*Data are average values 
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Adolescent Mothers In The Context Of Botsetsi 

Kgosi Hughes 
Major: Biochemistry and Molecular Biology Major, Psychology Minor 

Mentor: Pat Lord, Biology 

In the context of Botsetsi, new mothers are confined for up to 3 months after childbirth inside 
their home before being allowed outside. Contrary to western culture, this has many functions 
for mothers and their children and has a long history among the people of Botswana. Over the 
Summer, I had the special opportunity to take a glimpse into the ways Botsetsi impacts people 
and gather many ideas and impressions from adolescent mothers after confinement. In 
Setswana (the official language of Botswana), a woman in the state of confinement is referred 
to as a Motsetsi whilst the overall process of confinement is called Botsetsi. This aspect of 
Botswana culture has been practiced for many generations and has a long history with many 
tribes and sub-cultures throughout the country, with the practice ranging from mothers in rural 
villages to cities. While my research goal was to learn more about the experience that 
adolescent mothers face within Botsetsi around the greater Gaborone area, I felt a deep 
passion to highlight mental health challenges and gaps in support that mothers face and 
address the prominent stigma surrounding mental health. The aims were accomplished 
through the collection of both quantitative and qualitative data from interviews to self-report 
surveys and working alongside an ongoing research study called Monana Ke lsago. I was able 
to conclude that depression risks among adolescent teens were indicative that the need for 
mental health screening and government support for women are essential for the wellbeing 
for both mother and child. 
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Shedding Light on Subterranean Circadian Rhythms in the Earthworm, Eisenia hortensis 

Zheshu Jiang 
Major: Biology 

Mentor: Wayne Silver, Biology 

Circadian rhythms are endogenously generated rhythms of about a day, which are found in a 
diverse set of organisms. While speculation about the presence of a circadian rhythm in 
earthworms is easy to find in the scientific literature, there is a dearth of experimental 
behavioral evidence and to our knowledge no attempt to elucidate the presence of a 
molecular clock. In this study, we present bioinformatic, molecular and behavioral evidence 
that the earthworm Eisenia hortensis possesses a molecular clock that maintains a regular 
circadian rhythm. We assembled a de nova transcriptome of the European Nightcrawler (E. 
hortensis) using a Trinity-Trinotate pipeline and identified homologs to the well characterized 
Drosophila circadian rhythm genes Clock, Timeless, Cryptochrome, and Period. Our results 
indicated that E. hortenis clock genes oscillate as predicted by the canonical clock model in 
Drosophila. Specifically, our results show that there is a significantly higher amount of period 
mRNA in the night time compared to the day time (n=9, p<0.01). To test E. hortensis 
behavioral output for temperature compensation we measured locomotion data for 72 hrs 
using infrared imaging. Accompanying observations made at the genetic level, our initial 
analysis of locomotion activity found a decrease in activity every 12 hours at both 3.8 and 18.0 
°C (n=6). We will continue our elucidation of the circadian biology of this essential species by 
attempting to identify pertinent zeitgebers that entrain it with the rest of its environment. 
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Developmental and regenerative effects of CRISPR-Cas12 knockout of Ambystoma 
mexicanum tumor-suppressor genes 

Sean Jones 
Major: Biology 

Mentor: Josh Currie, Biology 

The axolotl (Ambystoma mexicanum) is a model organism known to developmental biologists 
for its remarkable ability to regenerate entire limbs post-amputation. Complex molecular 
pathways in the injured axolotl limb recruit and direct a cellular choreography responsible for 
limb regeneration, and we are studying this process relative to another amazing ability of the 
axolotl: the ability to resist cancer. Knowing that regeneration and cancer are related 
processes, we seek to study the effect that removing tumor-suppressor (TS) genes LA TS1 and 
CDKN1A has on cell proliferation and recruitment in the regenerating limb. In addition to 
measuring effects on regeneration, we will also measure to what extent cancer-resistance of 
the axolotl impacted upon TS gene deletion. These TS genes play an important role in 
moderating mammalian cell proliferation, helping to protect mammals from cancer; a CRISPR 
knockout of these genes in axolotls will reveal if a related system is responsible for enabling 
cancer resistance in axolotls. Using CRISPR knockout, we expect to see an increase in 
uncontrolled cellular proliferation in the developing limb bud, accompanied by an increased 
presence of tumorigenesis globally. By designing CRISPR gRNA to target tumor-suppressor-
encoding DNA, we can perform a targeted knockout of these TS genes via embryonic 
microinjection of CRISPR-Cas12. Two weeks after microinjection, we can verify successful TS 
gene knockout in CRISPANTS using a Headloop PCR genotyping strategy we designed and 
validated in silica at TS loci. After this knockout is verified, we will monitor and measure 
axolotl development and regeneration relative to the presence of tumors. 
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Monitoring Eryptosis using Dielectrophoretic Characterization 

Sydney Joseph 
Major: Engineering 

Mentor: Erin Henslee, Engineering 

Eryptosis is a form of programmed cell death akin to apoptosis, a biological process that 
controls cell growth. Eryptosis is characterized by cell shrinkage, membrane blebbing, 
activation of proteases, and phosphatidylserine (PS) exposure at the outer membrane leaflet. 
Failure or an unbalance in the process can lead to severe consequences such as liver failure or 
anemia. Diseases such as sickle cell anemia alter the Erypotic process. Though Eryptosis is a 
well-known process, the mechanisms behind this processes are still unknown. Current RBC 
analysis relies on manual observations and often-costly equipment. Moreover, these 
techniques depend on observable changes in cellular morphology or behavior. 

Dielectrophoresis (DEP) is an AC electronkinetic technique with an established ability to 
characterize cells based on their frequency response. DEP can elucidate properties such as 
membrane conductance (GEFF), membrane capacitance (CEFF), and cytoplasmic conductivity 
(crcy1). This work aimed to demonstrate DEP's ability to monitor Eryptosis and to determine 
which, if any, of these properties alter as a result of the process. We followed a recently 
published procedure using the calcium ionophore, ionomycin, to induce Eryptosis. DEP 
characterization demonstrated significant alteration in all three parameters for our treatment 
groups. Statistical analysis revealed significant increases in CEFF and GEFF as well as a 
decrease in Ocyt for all treatments compared to controls. Therefore, it can be hypothesized that 
the increased CEFF and GEFF with a decreased Ocyt are detecting increasing activity of such 
channels, shrinkage, and membrane blebbing of the cells localized over short time periods. 
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Risedronate use to attenuate compartmental bone loss following sleeve gastrectomy: A 
pilot randomized controlled trial 

Rebecca Knapp 
Major: Health and Exercise Science 

Mentors: Kristen Beavers, Health and Exercise Science and Ashley Weaver, Biomedical 
Engineering, Wake Forest School of Medicine 

BACKGROUND: Sleeve gastrectomy (SG) is associated with bone mineral density (BMD) loss, 
increasing fracture risk. Bisphosphonates may mitigate SG-related bone loss. We previously 
showed that the bisphosphonate, risedronate, can blunt DXA-derived areal BMD loss and 
herein extend those findings to examine OCT-derived volumetric BMD (vBMD). Methods: The 
6-month pilot study (NCT03411902) randomized 24 SG patients into once-monthly 150mg 
risedronate (n=11) or placebo (n=13) groups. Hip and spine OCT scans were performed at 
baseline, and 6- and 12-months post-SG to examine bone loss. Cortical and trabecular vBMD 
of the hip and lumbar spine were quantified using OCTPro Mindways Software. Treatment 
effects were estimated using an adjusted mixed linear model. 

RESULTS: Baseline average age was 55.7±6.7 years and BMI was 44.7±6.3 kg/m 2• Six-month 
weight loss was -16.3kg (-20.0, -12.5) and -20.9kg (-23.7, -18.1) for risedronate and placebo 
groups, respectively. No significant differences were observed between groups at six months; 
however, trends show reduced trabecular vBMD (mg/cc) loss at the total hip [-5.6 (-15.2, 4.0) 
vs -9.0 (-15.8, -2.1)], and femoral neck [3.7 (-8.8, 16.1) vs -5.6 (-14.4, 3.2)] following risedronate 
vs placebo use. Conversely, the placebo group experienced greater cortical increases than 
risedronate at the total hip [13.9 (2.3, 25.5) vs -0.9 (-18.6, 16.9)] and femoral neck [15.7 (-6.6, 
37.9) vs -15.4 (-47.5, 16.7)]. No general trends were observed at the spine. 

CONCLUSION: Results do not indicate that risedronate significantly affects vBMD change at 
the hip and spine among SG patients; however, differential trends in trabecular and cortical 
compartments warrant further study. 
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lnterleukin-6 encourages Stat 3-stathmin interactions and microtubule stability in the 
glaucoma model 

Danielle Konlian 
Major: Biochemistry and Molecular Biology 

Mentor: Rebecca Sappington, Neurobiology and Anatomy, Wake Forest School of Medicine 

Glaucoma is an optic neuropathy caused by inflammation and results in an increase in 
interocular pressure (IOP) and degeneration of retinal ganglion cells (RGCs). lnterleukin-6 (IL-6) 
is an important signaling cytokine that induces inflammation and is shown to be upregulated in 
glaucoma. This study utilizes an IL-6 knockout mouse model compared to a control with an IL-
6 background. Each mouse was intracamerally and unilaterally injected with saline in one eye 
to serve as a control, and microbeads in the other to induce glaucoma using the Microbead 
Occlusion Model (MOM). 5-day tracing with Cholera Toxin Subunit B (CTB) was used to 
quantify the delay in axon transport. In this model, we assessed the changes in downstream 
effectors of IL-6 signaling, Stat 3 and stathmin. lmmunohistochemistry was used to show the 
presence of Stat 3 and stathmin proteins in optic nerve tissue. A proximal ligation assay (PLA) 
was used to show the interaction between Stat 3 and stathmin. To visualize RGC 
degeneration, we detected axon loss in the optic nerve and axon transport deficits in central 
brain targets such as the superior colliculus. In the PLA, we observed a genotype and disease 
dependent mechanism of interaction between Stat 3 and stathmin. These observations were 
further reinforced by florescent labeling in the superior colliculus, with substantially reduced 
transport in the microbead tissue of both the control and knockout models. In future studies, 
we hope to determine the mechanism by which Stat 3 is phosphorylated and its effects on the 
IL-6 pathway. 
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The violation of ethical principles: exploration into the continuation of forced sterilization 
in the United States 

Grace Koster 
Major: Health and Exercise Science 

Mentor: Kristina Gupta, Women, Gender, and Sexuality Studies 

Despite the downfall of the eugenics movement, forced sterilizations are still occurring 
throughout the United States as ethical principles are violated. Throughout this paper, the 
background and development of eugenics in the U.S. is analyzed while comparing the mindset 
and practices of forced sterilization in the past to events occurring in the present day with the 
goal of determining what, if anything, has changed. I argue that current practices of forced 
sterilizations are similar to the past practices as they both target minority women and violate 
ethical principles, reproductive justice, and informed consent policies. These events are 
important to investigate as there is the ability to see what has to change in order to guarantee 
ethical medical practices in the future. 
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Chemical Exploration of the Universe - from Children to the Interstellar Medium 

Rebekah Lassiter 
Major: Biology 

Mentor: Rebecca Alexander, Chemistry 

My project this summer was multidimensional as I explored both computational astrochemistry 
and clinical retrospective case studies. The research question for computational 
astrochemistry, is to determine hypothetical characteristics for molecules (ScCCH, TiCCH, 
VCCH, CrCCH, MnCCH, FeCCH, CoCCH, NiCCH, CuCCH, ZnCCH) that could potentially exist 
in space. By large, the Linux operating system, alongside the high power computing system, 
MOLPRO, and Multireference configuration interaction computing softwares were used. 
Density functional theory and coupled cluster method also informed the research. 

The research question for clinical retrospective case study is to explore Veno-Occlusive 
disease/Sinusoidal Obstruction Syndrome (VOD/SOS) by examining medical records of 
pediatric cancer patients, who were admitted to the Intensive Care Unit who recieved various 
types of transplants. VOD/SOS occurs post-transplant when the lining of one's liver begins 
becoming uncooperative. The liver has trouble processing and filtering toxins as it should and 
fluids begin building up in a patient's body. Thus, a patient will begin gaining weight, may 
experience thrombocytopenia, high bilirubin levels, etc. expressing that the liver is not 
operating correctly. Some of the most commonly used techniques to detect VOD/SOS include 
the Baltimore and Seattle criteria, and more recently, the EBMT criteria. It is important to be 
detected earlier, so that preventative measures may be put in place earlier and resolve any 
potentially dangerous outcomes. One form of treatment this study specifically explored is the 
usage of defibrotide as a treatment method. These research studies greatly inform the 
knowledge surrounding space molecules and medical responses. 
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Domain Functions of Elf1 and Cue2 in 5. pombe 

Brendan Lemezis 
Major: Biochemistry and Molecular Biology 

Mentor: Ke Zhang Reid, Biology 

In Schizosaccharomyces pombe, only nine proteins contain chroma-domains, eight of which 
have recognized chromatin-related functions, such as binding to methylated histones and 
chromatin remodeling. However, the role of the ninth chroma-domain protein, Elf1, is not yet 
well-characterized. A mutant of Cue2, known as cue2-1, alleviates almost all of the genomic 
instability phenotypes of Elf1, including genotoxic sensitivity, lagging chromosomes, and high-
frequency loss of mini-chromosomes. To clarify the roles of each functional domain in Elf1 and 
Cue2 of 5. pombe, the genetic and protein-protein interactions between elf1 and cue2 
mutants carrying truncated functional domains must first be characterized. By determining the 
roles of these functional domains, these particular biological processes that regulate cellular 
homeostasis can be better understood. Overlapping PCR was utilized to generate the 
appropriate DNA cassettes and an electroporation procedure was followed to transform the 
strains. Once mutants are confirmed, the strains will be crossed, the genetic interactions 
analyzed, and the proteins extracted. The proteins will then be subjected to western blotting 
and co-immunoprecipitation to determine the protein-protein interactions between them. 
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U.S vs Die Ki.inste: A Comparative Analysis of Austrian and American Primary School 
Systems, addressing the gaps in wealth, cultural capital and access to early arts exposure 

Akaya Lewis 
Major: Sociology 

Mentor: Saylor Breckenridge, Sociology 

Over 80% of schools in the United States have experienced budget cuts, which inevitably led 
to underfunding towards arts-based curriculum (Mcdonald). Oftentimes, arts education 
programs are the first classes cut by administrators, significantly impacting low income youth 
of underfunded public schools in America. This majorly disadvantages primary school students 
who simultaneously have limited access to arts in their homes and communities in comparison 
to their affluent counterparts. Comparatively, in Vienna and across Europe, education 
including that of the arts is more accessible to students at an earlier age, increasing their 
exposure and appreciation for art culture. Pierre Bourdieu, a French sociologist, defines this 
privileged access to the arts and other social support as part of cultural capital. This research 
aims to explore and comparatively analyze the gaps in wealth, cultural capital and access to 
higher learning opportunities related to arts education/exposure in Primary School Systems of 
the United States vs Austria. 
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Hormone-induced synthesis of reactive oxygen species in guard cells precedes stomata! 
closure 

David Li 
Major: Biochemistry and Molecular Biology 

Mentor: Gloria Muday, Biology 

Plant guard cells surround pores called stomata, through which carbon dioxide enters and 
water and oxygen exit a leaf. Stomata opening is regulated by environmental and hormonal 
cues including abscisic acid (ABA), which signals drought. ABA initiates a signaling pathway 
that triggers the accumulation of reactive oxygen species (ROS) in guard cells to induce 
stomata! closure. ABA-induced ROS is produced by respiratory burst oxidase homolog (RBOH) 
enzymes, and plants with mutations in genes encoding RBOHs have reduced ROS 
accumulation and stomata! closure compared to wild-type plants. Existing literature indicated 
a positive correlation between ROS levels and stomata! closure in tomato leaves using end-
point assays with general ROS dye. In addition to chemical ROS dyes to replicate such results 
in Arabidopsis, I also used live imaging of transformed Arabidopsis with a genetically encoded 
hydrogen peroxide-specific fluorescent reporter, roGFP-orp1, to examine real-time changes in 
guard cell ROS and stomata! closure. RoGFP-orp1 fluorescence emission ratio under lasers 
with two different wavelengths reveals the oxidation state of guard cells. Stomata! aperture 
and ROS fluorescences were quantified via imaging analysis software. Live images of roGFP 
leaves allow simultaneous visualization of changes in stomata! aperture and oxidation state. 
Specifically, ROS levels are detectable 15 minutes prior to stomata! closure upon ABA 
treatment. Understanding the relationship between ROS and stomata! closure provides insight 
into how ABA regulates carbon dioxide uptake and transpiration, which can be applied to 
better manage plant response to drought stress. 
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The socio-economical exploration on the "street stall economy" policy in China 

Youjia Li 
Major: Mathematical Economics 

Mentor: Frederick Chen, Economics 

Street vending in China have a history traced back to 221 BC, and it has been an important 
part of many Chinese's daily life. In 2010, the estimated number of street vendors is 30 million, 
which is close to the number of SMEs in China, constituting a large fraction of the economy. 
However, with the rise of urban planning, vendors were strictly regulated and marginalized, 
until COVID-19 hit the world and brought down the Chinese Economy. Following Premier Li 
Keqiang's public call for street stalls' revival, a series of supportive policies were implemented. 
China counted on the "street stall economy" policies to create employment opportunities and 
stimulate national consumption. Therefore, the objective of the research is to examine their 
effectiveness in supporting these two goals and the socio-economic impacts in different 
regions of China. Through research methods of interview and observation, the research 
concentrates on two cities from the south and north region of China. I found out that the 
policies fail to reach government expectations on scales of employment created, but they are 
effective in injecting vitality into the consumption culture. In the south, the policies are 
effective in making the street stalls thrive again and in functioning as a solid platform to gather 
the individual vendors. While in the north, struggles to keep the street stalls alive successfully 
due to the political influences, but the street vending later evolved into a new form, the short-
term markets with different themes, that managed to be stable. 
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Adversarial Policies and Defense in Cooperative Multi-Agent Reinforcement Learning {c-
MARL) 

Tongtong Liu 
Major: Computer Science 

Mentor: Sarra Alqahtani, Computer Science 

Cooperative Multi-Agent Reinforcement Learning (c-MARL) enables a team of intelligent 
agents to collaboratively interact with an unknown environment to determine the global 
optimal policy that maximizes the sum of their accumulated rewards. In this research work, we 
investigated the robustness of c-MARL to adversaries capable of targeting and weaponizing 
one of the agents in the team, termed compromised agent, and create unnatural observations 
that are adversarial for its team. The goal of the attack is to lure the compromised agent to 
follow an adversarial policy that pushes activations of its cooperating agents' policy networks 
off-distribution. This paper proves the feasibility of such an attack using 4 different attack 
strategies in white-box and black-box settings against the state-of-the-art c-MARL algorithms -
-- MADDPG and Omix --- as a case study. By compromising a single agent in 2 different multi-
agent particle environments and StarCraft II environments, our attacks have a highly negative 
impact on the overall team rewards in both white-box and black-box settings. We then build a 
defense mechanism via developing anomalous behavior detection models using a novel 
stacked-LSTM ensemble to identify malicious agents by their compromised actions. Our 
detection models were able to detect at least 85% of the attacks, with attack rates as low as 
25% of the episode time. We have further proven the FGSM attack can still efficiently 
undermine the detection model's accuracy. 
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North America Teashop Tour: An Ethnographic Report on the Rise of Gongfu Tea Culture 
in the West 

William Liu 
Major: Anthropology 

Mentor: Steve Folmar, Anthropology 

Although tea has been around for millennia, the introduction of Chinese teas and gongfu tea 
culture is a rather recent phenomenon in North America, beginning only about three decades 
ago. This study explores the intersection of American culture and Chinese tea culture today, at 
artisanal teashops promoting gongfu tea culture. Based on participation, observation, and 
interviews with teashop proprietors and managers conducted at 24 different artisanal 
teashops across Vancouver, Canada and throughout the United States, over a 9-week road 
trip, this project examines perspectives on the various approaches teashop owners take to 
promote their business and to spread tea culture. The study presents four categories of 
approaches that all teashops fall under: spiritual, health, social, and mercantile. Oftentimes, 
there is a combination of these approaches at a teashop. In addition, each teashop falls under 
two camps of style, no matter their approach: a traditional or a hybrid style. Since Canada and 
the United States do not commonly include tea as part of their culture (coffee is often the 
preferred beverage to tea), this study explores a unique perspective to tea culture by 
participating in various gongfu tea gatherings hosted by artisanal teashops promoting gongfu 
tea culture and interviewing its teashop proprietor. 
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The study of the unkown total transmission modes of the Kerr Geometry 

Leon Lu 
Major: Physics 

Mentor: Gregory Cook, Physics 

During this summer I worked with Prof. Cook to study the behavior of total transmission 
modes (TTM) within the Kerr geometry. Kerr geometry is a concept for gravitational Physics 
and represents a realistic black hole with angular momentum; the various modes of the Kerr 
black hole are linearized solutions of Einstein's equations. They represent weak gravitational 
perturbations at particular complex frequencies. The TTM is a special type of mode, which 
travels without any reflection off of the space-time curvature. The computation of these modes 
requires solving an important equation called the Teukolsky master equation, in which we 
break it into two coupled ordinary differential equations and simultaneously solve both to find 
the solution. 

Prof. Cook noticed during the careful study of another mode called quasinormal modes that 
there were probably new TTMs where the Schwarzschild limit was at finite complex infinity. 
We find them by manually searching for starting points at large rotation values, which 
provided an initial guess that could be used to extend the sequence to larger and smaller 
rotation values. The calculation of these new TTMs requires extensive numerical computation 
performed on the Deac cluster. By using Mathematica with extremely high computational 
precision, we were able to extract analytic formulas for the mode frequencies behavior in the 
asymptotic limit. And this formula can also be used in the future to get TTMR solutions. When 
the research goes further, we will learn more about their behavior and decide how can they be 
useful. 
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Partitioned Local Depth and Outlier Detection 

Liangdongsheng Lyu 
Major: Mathematics 

Mentor: Kenneth Berenhaut, Mathematics and Statistics 

In this poster, we consider employing the newly devised technique of partitioned local depth 
(PaLD), in the context of detecting outliers in dissimilarity-based data. Here, data is embedded 
in a latent social space, with rich internal structure, and results are obtained without need for 
extraneous inputs (beyond a collection of inter-point distance comparisons) nor search over an 
underlying parameter space. By considering interactions between opposing points in the 
space, a probabilistically interpretable measure of data depth is obtained; partitioning 
resulting values, according to contribution, results directly in a measure of local data cohesion. 
A natural threshold on cohesion, then, gives rise to a delineation between strong and weak 
ties and insight into local and global community structure. Inherent to the method is the ability 
to account for varying density, and hence cases where one might benefit from use of such an 
approach include data arising as snapshots of complex processes in which differing 
mechanisms drive evolution locally. We introduce PaLD, and some of its ramifications, and 
discuss the method in the context of distinguishing outliers in data. 
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Quantification of Ceramide Species in Blood and Brain Tissue from Cocaine Self-
Administered Animals by Triple Quadrupole Mass Spectrometry 

Alex Major 
Major: Chemistry 

Mentors: Chris Tracy, Chemistry and Rong Chen, Physiology and Pharmacology, Wake Forest 
School of Medicine 

Chronic cocaine exposure produces neuroadaptations of many plasma membrane integrated 
proteins including dopamine transporters that contribute to relapse; however, the mechanisms 
remain elusive. To date, little information is available on chronic cocaine modulation of brain 
lipids. Among sphingolipids, ceramide is a key membrane structural component and highly 
concentrated. Ceramide not only influences membrane rigidity but also acts as a signaling 
molecule. The purpose of this project was to investigate if cocaine self-administration (SA) 
modulated brain ceramide content. Male Sprague-Dawley rats were trained and allowed to 
self-administer cocaine (1.5 mg/kg/infusion, 40 injections/6hrs/day) for 5 days. Rat prefrontal 
cortex (PFC) and striatum were dissected 18 hours after the last cocaine infusion along with 
saline controls. Samples underwent a Bligh & Dyer method of lipid extraction. A triple 
quadrupole mass spectrometer was used to measure the content of ceramide species (C16, 
C18, C20 and C24) in these brain regions. We optimized the lipid extraction method and mass 
spectrometry conditions so that ceramide species in the brain could be clearly identified and 
quantitated. We found that cocaine SA alters brain ceramide content in a brain region and 
species-dependent manner. The C18 ceramide was confirmed as the most abundant ceramide 
species compared to the others. Cocaine SA also changed the expression and/or the activity 
of sphingomyelinase 2 and ceramide synthesis 1 &2. The present study provides evidence that 
cocaine SA regulates brain ceramide content by influencing ceramide synthesis in both 
sphingomyelin hydrolysis and de novo synthesis pathways. 
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Modeling and using Manning's Equation to Estimate Historical Stream Change in the 
Muddy Creek Watershed 

Sam Matterazzo 
Major: Economics 

Mentor: Lauren Lowman, Engineering 

Paved and developed, the Winston-Salem area has been industrialized at the expense of its 
stream network. The metro area is entirely contained within the Muddy Creek watershed. As 
urban development has grown, so has the channelization, burying, and alteration of the 
watershed's streams. In order to gauge the impact of these human alterations to Muddy Creek 
basin streams, this study calculates flow rate changes with Manning's equation in present 
versus historical streams using ArcGIS and HEC-RAS modeling software. These changes in flow 
rate will indicate changes in flooding, stream health, and opportunities to daylight and/or 
rewild stream channels in pursuit of understanding and alleviating the impacts of human 
stream alteration. The goal of this study is to find a streamlined, simple method for calculating 
and estimating human changes made to stream networks over time, making these changes 
more easily remediated in pursuit of returning streams to a natural flow. 
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Using New Upwelling Indices to Explain Patterns in the Biodiversity of Forage Fish 
Species in the California Current System 

Julia McElhinny 
Major: Biology 

Mentor: Miles Silman, Biology 

The California Current System (CCS) is characterized by strong coastal upwelling that 
transports cool, nutrient-rich water into surface waters, fueling phytoplankton blooms that 
serve as the base for a biodiverse food web with forage fishes occupying the middle trophic 
levels. Since forage fishes (including anchovies and sardines) are responsible for the majority of 
energy transfer to larger predators, fluctuations in their populations impact the entire 
ecosystem, making it vital to understand community responses to the dynamic upwelling 
environment. To monitor upwelling intensity, two new indices, the Coastal Upwelling 
Transport Index (CUTI) and Biologically Effective Upwelling Transport Index (BEUTI), were 
developed to better estimate vertical water transport and the quantity of upwelled nitrate, 
respectively, off the US West Coast. We explored the relationship between these proxies for 
upwelling dynamics and the species richness of forage fishes through generalized additive 
models. Species richness was quantified through net-trawl data collected from annual 
ecosystem survey cruises along the California coast (33-42 °N). Prior research has suggested 
that fish recruitment success is related to upwelling strength through an "optimal 
environmental window" and has demonstrated that forage fish community biodiversity is 
positively correlated with sea surface temperature. Our results extend these conclusions by 
suggesting that upwelling strength is correlated with forage fish biodiversity and that a 
specific range of upwelling conditions produces more diverse summer communities. Winter 
pre-conditioning of this ecosystem was also shown to influence the summer biodiversity of the 
region, as the February upwelling index values were the most significantly related to species 
richness. 
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Removal of Endogenous SAM from DNMT3A 

Joe McPherson 
Major: Biochemistry and Molecular Biology 

Mentor: Lindsay Comstock-Ferguson, Chemistry 

In humans, DNA methylation is a crucial step in embryogenesis, neurological function, and 
many other biological processes. However, DNA hypermethylation has been linked to the 
onset of diseases such as Parkinson's Disease, acute myelogenous leukemia (AML), and a 
variety of cancers. DNA methyltransferase 3A (DNMT3A) is responsible for de novo DNA 
methylation in mammals and requires S-Adenosy-L-methionine (SAM) as the methyl donor. 
Due to its role in disease progression, DNMT3A is a potential target for therapeutic 
approaches that aim to diminish unregulated DNA methylation. Although molecules that 
structurally mimic SAM have proven successful in inhibiting DNMT3A, previous work in the 
Comstock lab revealed that a N-mustard analog of SAM inhibits DNMT3A. To further explore 
the effectiveness of the N-mustard analog as a DNMT3A inhibitor in vitro, this research aimed 
to remove endogenous SAM that is co-purified with DNMT3A. To remove endogenous SAM 
from DNMT3A, experiments were conducted to consume endogenous SAM and repurify 
DNMT3A from other reaction components using affinity chromatography. Results presented 
here demonstrate that alterations in the column preparation procedure - as well as the SAM 
consumption reaction protocol - were both essential to isolate and assess the activity of 
DNMT3A. 
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Quantifying and Measuring Drug Coated Balloon (DCB) Particulates 

Gavin McRae 
Major: Engineering 

Mentor: Saami Yazdani, Engineering 

Peripheral Arterial Disease (PAD) represents a severe form of cardiovascular disease resulting 
in the narrowing of peripheral arteries in the legs. Drug coated balloons (DCB) are the current 
gold standard for treating narrowed or blocked arteries via delivering therapeutic drugs to the 
disease site. However, recent clinical studies have revealed particulate embolization poses a 
safety concern that causes further patient complications. The purpose of this study was to 
quantify and measure the size of particles shed from the surface of FDA-approved DCBs. 

For this ex-vivo study, a benchtop flow model was utilized, which consisted of a pulsatile 
pump, tubing, a harvested porcine carotid artery, and a 21-micron filter. Under pulsatile flow 
conditions, DCB were inserted into the flow circuit and tracked to the artery section. The 
tracking process lasted either 30 seconds or 3 minutes followed by balloon inflation lasting 1 
minute. The filter collected particulates throughout balloon tracking and deployment, as it was 
positioned downstream of the inflation site. At 1-hour post-DCB deployment, the flow was 
stopped. The filter was subsequently removed and analyzed using digital image analysis with 
an Echo Rebel microscope. 

Results demonstrated that particles could be captured and quantified for the following size 
ranges in order of prevalence: 21-70 µm, 70-120 µm, 120-170 µm, 170-220 µm, and 220+ µm. 

The ex-vivo model results provide a valuable tool in quantifying DCB coating particulates and 
novel approach to optimize DCB design to ultimately design sager and more effective 
treatment options for PAD. 
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Atorvastatin Disrupts Actin Dynamics 

Mar Medrano 
Major: Biochemistry and Molecular Biology 

Mentor: Rong Chen, Physiology and Pharmacology, Wake Forest School of Medicine 

Atorvastatin is a blood-brain-barrier permeable, cholesterol-lowering drug. Changing 
cholesterol content on plasma membranes influences the function and localization of 
membrane proteins, including that of the dopamine transporter (DAT). Here, we elucidated 
the effects of acute Atorvastatin exposure in neuroblastoma N2A cells on membrane 
cholesterol content, actin polymerization, and DAT function. We observed a dose-dependent 
reduction in membrane cholesterol levels and uptake of dopamine via DAT as well as a dose-
dependent decrease in the F-actin to G-actin ratio. The effects of atorvastatin on DAT function 
and cytoskeleton observed in N2A cells may be associated with deficits in working memory 
and cognition from patients who are on chronic statin treatment. 
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Characterization of Transgenic Axolotl Strain through Tamoxifen-lnduced Cre 
Recombinase Activity 

Tommy Mehaffey 
Major: Biochemistry and Molecular Biology 

Mentor: Josh Currie, Biology 

The axolotl (Ambystoma mexicanum) is a useful model organism in studies of tissue 
regeneration, as it can regenerate entire limbs and tissue from several organs, including the 
heart and lungs. Following injury to the limb of an axolotl, progenitor cells proliferate and 
form a mass known as the blastema. Cells in the blastema are organized in a very specific 
manner that allows for the severed portion of the limb to be regenerated in its exact original 
size and orientation. To study and manipulate gene expression in cells of the blastema, an 
enzyme called Cre recombinase can delete, invert, or translocate an exogenous gene between 
LoxP sites. In this study, a strain of transgenic axolotls with a tamoxifen-inducible Cre 
recombinase transgene was characterized so these animals may be used in future regenerative 
investigations. Upon Cre recombinase activation via the introduction of the estrogen analog 
Tamoxifen to the animal holding water, recombination of the transgenic cassette resulted in 
red fluorescence throughout the cells of the tamoxifen-treated animals. The transgenics were 
imaged under a Zeiss V16 stereomicroscope everyday for seven days post-treatment, and 
once again on the tenth day. Microscope imaging indicated that treatment in 2 µM tamoxifen 
overnight was optimal, as red fluorescence was first visible after two days in animals treated 
under these conditions. In future studies, transgenic animals will be produced that carry light-
inducible Cre recombinase rather than the tamoxifen-inducible form, allowing for spatial 
specificity of recombination events. 
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Security in the Contemporary World: An Analysis of Brazil and the US' Cybersecurity 
Capabilities 

Raniery Mendes 
Major: Computer Science 

Mentor: Sarrah Alqahtani, Computer Science 

Massive water poisoning in Florida. Gas shortage in practically the entire US east coast. The 
shutdown of Judiciary Courts in Brazil. Breach of information on the entire Brazilian 
population. Two countries 7000 kilometers apart and one pressing issue in common: 
cybersecurity. All these events reveal the real power of cyberattacks, that is when the cyber 
operations acquire the ability to disturb the physical space, being able to cause unmeasurable 
damage. Even though they fight the same war, Brazil and America hold distinct cybersecurity 
capabilities to the point they hold opposite levels of cybersecurity agency. Whereas the US is 
a worldly recognized actor in that field, Brazil is still a growing young agent. In this summer 
project, I dive into an investigation of Brazilian and American cyber securities. I look at those 
countries' current capabilities, paying attention to their role in the global scenario as well as 
their key peculiarities. Further, my work focuses on understanding ransomware and Advanced 
Persistent Threats (APTs) attacks and how those two different types of operations play out in 
America and Brazil, thus, I also engage in studying those states' major cases of such attacks. 
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Creating "Up and Away": An Exploration of Directing Theatre for a Neurodiverse 
Audience 

Cameron Michles 
Major: Theatre 

Mentor: Cynthia Gendrich, Theatre and Dance 

This project investigates how live theatre can be created to specifically cater to an audience of 
children with autism spectrum disorder. The play Up and Away was created by the Trusty 
Sidekick Theatre Company with the intention of designing a piece of immersive theatre for 
young people on the autism spectrum. This research was conducted with Dr. Cynthia Gendrich 
of the Wake Forest University Theatre Department, who will be directing a production of Up 
and Away at the Rose Theatre in Omaha, Nebraska, in March of 2022. The focus of this project 
is to gain a detailed and scientific understanding of the symptoms and causes of autism 
spectrum disorder in order to foster the creation of a sensorially appropriate, stimulating 
production of theatre for a neurodiverse audience of children with ASD along with their 
friends and families. To achieve this, we analyzed medical literature, spoke to children with 
ASD and their parents, and studied various media sources wherein individuals with ASD spoke 
about their perceptions and comfort levels with social and sensorial experiences. From this, we 
were able to immerse ourselves in the highly nuanced diagnosis of ASD and the many ways in 
which it can impact the reception of a piece of theatre-and effectively plan for the direction 
of a performance created for a neurodiverse audience. 
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Characterization of the Cysteine Desulfurase lscS in Mycobacterium smegmatis 

Nick Moeckel 
Major: Biochemistry and Molecular Biology 

Mentors: Patricia Dos Santos, Chemistry 

Iron-sulfur [Fe-SJ clusters are necessary for all life on Earth due to their wide range of 
biological functions as enzymatic cofactors. Sulfur found in Fe-S clusters is cleaved from L-
cysteine by enzymes known as cysteine desulfurases. This sulfur is then shuttled to 
complementary sulfur acceptor proteins for downstream incorporation into biological 
cofactors. The NIF, SUF, and ISC systems are the most well-studied Fe-S cluster synthetic 
pathways in bacteria and eukaryotes. The ISC and SUF pathways have yet to be characterized 
in Mycobacterium smegmatis, and this gap in knowledge provided us with the experimental 
framework for this study. Sequences for the ISC machinery are highly conserved and were 
readily identified in M. smegmatis. Through the use of molecular cloning, heterologous 
overexpression in E. coli, affinity purification, and in vitro activity experiments, we have 
assessed the catalytic competency of M. smegmatis lscS. These activities were measured 
colorimetrically using the formation of methylene blue as a metric of sulfide production. Based 
on these findings, we have established the reactivity of M. smegmatis lscS with E. coli and 8. 
subtilis orthologous sulfur acceptor proteins. Future studies with M. smegmatis will be geared 
towards anoxically isolating MnmA and establishing a kinetic profile for lscS toward its native 
sulfur acceptor, as well as establishing the role of Fe-S clusters in MnmA functionality. We will 
also be performing these same experiments using the SUF proteins to form a holistic view of 
the activity and specificity of M. smegmatis sulfur trafficking systems compared with their 
already established orthologs. 
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A Historical Analysis of Water Quality Parameters at High Rock Lake 

Michael Moerk 
Major: Physics 

Mentor: Courtney Di Vittorio, Engineering 

High Rock Lake is a large body of water located approximately 35 miles South of Wake Forest 
University and is a well-renowned recreational area, a vital source of water, and a flourishing 
habitat for various organisms. The lake's impact extends well beyond its 24 square miles in size 
and all throughout the Yadkin Pee Dee River Basin as the lake is responsible for regulating 
water levels downstream within Uwharrie National Forest. However, over the years the lake 
has steadily developed high levels of chlorophyll-a, turbidity, and pH, and as a result, High 
Rock Lake is considered to be an impaired body of water according to the North Carolina 
Department of Environmental Quality (NCDEQ). The source of these impairments can be 
accredited to high concentrations of nutrient and sediment loads that enter the lake from the 
surrounding watershed area during storm events. The purpose of this research was to aid in 
the production of accurate models through the acquisition of water quality data using 
remotely sensed apparatuses, such as satellite and drone imagery, resulting in the 
development of a cost and time-effective water quality monitoring system. The information 
acquired through drone and satellite imagery can assist in providing more consistent and 
complete coverage of the lake, enabling greater calibration of pre-existing watershed models. 
This water quality information can also be used to aid the Yadkin Pee Dee River Basin 
Association in determining the effectiveness of nutrient reduction technologies and planning 
future management practices all the while being more cost-effective and time-efficient. 
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Impact of Steric Effect on Performance of Modified Alginate Hydrogel 

Michal Moore 
Major: Biochemistry and Molecular Biology 

Mentor: Mark Welker, Chemistry 

Alginate is an anionic polymer that is most commonly extracted from Brown algae 
(Phaeophyceae). It is non-toxic, highly abundant, and relatively low cost. There is also a 
growing interest in using alginate as an oral drug delivery system because alginate hydrogels 
are easily prepared and easily chemically modified. Both modified and unmodified alginate 
hydrogels have been found to withstand the harsh acidic environment of the stomach and 
degrade under the neutral-basic environment of the intestines. It was also found, however, 
that the level of modification of the alginate backbone is directly related to the rate of 
degradation of the hydrogel in the intestines. This presents the potential ability to target 
therapeutic agents for absorption at specific locations in the intestines. The goal of this project 
was to determine if the enhanced properties of the modified alginate were a result of the 
steric effect of the benzene ring in the 4-(2-aminoethyl) benzoic acid originally used to modify 
alginate. To test this hypothesis, we synthesized 4-amino-2-butenoic acid and modified 
alginate with it. This molecule has similar pKa and ionic characteristics as 4-(2-aminoethyl) 
benzoic acid, but it does not have a benzene ring, so its steric effects are reduced. We found 
the optimal preparation of 4-amino-2-butenoic acid and used the same procedure to add this 
molecule onto the alginate as we did the 4-(2-aminoethyl) benzoic acid. Further research 
needs to be conducted to quantify the level modification with the 4-amino-2-butenoic acid 
and to test its performance as a hydrogel. 
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Effects of mGluS NAMs on Cocaine-induced Dopamine Release Using in vivo 
Microdialysis 

Alison Morton 
Major: Biochemistry and Molecular Biology 

Mentor: Robert Gould, Physiology and Pharmacology, Wake Forest School of Medicine 

Negative allosteric modulators (NAMs) targeting the metabotropic glutamate receptor 
subtype 5 (mGluS) show promise as a pharmacotherapeutic intervention for cocaine use 
disorder (CUD). In rodent models, mGluS NAMs reduce cocaine self-administration and 
cocaine- and cue-induced reinstatement. However, adverse effects of mGluS NAMs include 
cognitive impairments and psychotomimetic-like effects sparking concern for the viability of 
these compounds. Recent development of "partial" mGluS NAMs, characterized by 
submaximal levels of inhibition, represents a novel approach to broaden the therapeutic 
window. In elucidating the effects of NAMs independently and in the presence of cocaine, 
extracellular dopamine concentrations can serve as a neurochemical correlate to behavioral 
changes because cocaine self-administration induces elevations in extracellular dopamine 
levels in the nucleus accumbens shell of the brain. Present studies used in vivo microdialysis 
and high performance liquid chromatography (HPLC) to quantify extracellular dopamine levels. 
Microdialysis probes were implanted into the nucleus accumbens shell of male Sprague-
Dawley rats. Cerebrospinal fluid was sampled for 4.5 hours with a scheduled injection of either 
VU'238, a full NAM, or M-SMPEP, a partial NAM, followed 30 minutes later by cocaine (10 
mg/kg). It is expected that HPLC analyses will reveal that full and partial mGluS NAMs 
attenuate cocaine-induced increases in extracellular dopamine levels. We hypothesize that M-
SMPEP will demonstrate a conserved ability to reduce dopamine concentrations in the 
cerebrospinal fluid samples, common with VU'238, with a less extensive adverse effect profile 
than full NAMs. Results of this study will support further investigation of these compounds for 
use in patients with CUD. 
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Productivity and Pain: How Function-Based Pain Medicine May Facilitate Class 
Discrimination 

Sidnee Moyer 
Major: Sociology 

Mentor: Alexandra Brewer, Sociology 

The opioid crisis has caused doctors to reexamine their methods of assessing and treating 
pain. Best practices guidelines now recommend that doctors focus on functionality as 
opposed to the subjective experience of pain. Using interviews with 13 pain management 
physicians, this presentation examines how the emphasis on function-based pain treatment 
leads to discrimination against individuals who for various reasons are not able to perform the 
functions valued in assessment tools. I demonstrate how people whose pain disables them are 
seen to have a secondary gain in seeking treatment. I also show how some doctors assume 
unemployed people are "lazy" and "undeserving" of pain medicine. Finally, I highlight how 
some physicians admit to giving preferential treatment, including prescribing more opioids, to 
individuals who are employed. By analyzing doctors' perceptions of their patients and their 
beliefs on what constitutes worthwhile functionality, this presentation shows how individuals 
who are unemployed or disabled by pain are often excluded from receiving pain treatment. 
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The Spanish of the US: Is it present in the Spanish curricula? What do Spanish 
majors/minors know about it? 

Sean Muller 
Major: Spanish 

Mentor: Sara Fernandez Cuenca, Spanish and Italian 

The US has one of the biggest populations of Spanish speakers in the world; however, Spanish 
is still taught as a foreign language in most educational settings (Escobar & Potowski, 2015; 
Montes- Alcala, 2009). Several scholars argue that this one-size fits all approach is no longer 
sustainable because it tends to benefit foreign language learners but places heritage learners 
at a disadvantage (Carreira, 2007). Despite these efforts in the research realm, educators and 
educational institutions are not always as informed and exploratory research finds that Spanish 
undergraduates, who are Spanish "foreign" and heritage learners are often unsatisfied with 
their Spanish education (Hertel & Dings, 2017), even when it is designed with their 
pedagogical needs in mind (Schwarzer & Petron, 2005). The present study surveys Spanish 
undergraduates, who are currently Spanish majors or minors in different higher education 
institutions (state universities, small liberal colleges, and community colleges), and inquires 
about students' satisfaction with their Spanish education by focusing on class selection and 
opportunities to use their Spanish skills outside the classroom. In addition, this survey 
examines if and how different Spanish programs incorporate topics relevant to the Spanish in 
the US and indirectly explores how familiar these students are with different topics related to 
Spanish in the US. More specifically, the last section of the survey asks students about their 
understanding of the concept of Spanglish, their acceptability of US Spanish linguistic 
phenomena (borrowings and calques), and their perception of the use of Mock Spanish in 
merchandising. 



Poster Presentations Research Day 2021
Wake Forest University

105

Poster #84 

Impact of Rural/Urban Status on Time to Specialist Referral in Pediatric Traumatic Brain 
Injury 

Lauren Neal 
Major: French Studies 

Mentor: Scott Otallah, Neurology, Wake Forest School of Medicine 

Objectives 
To describe the impact of geographic location on time to referral to a pediatric traumatic 
brain injury neurologist. 

Background 
The population of children who receive concussions from motor vehicle collisions, falls, and 
other non-sports mechanisms is understudied. Concussion can be very disruptive to patients' 
lives. Characterizing at-risk populations for poor outcomes may enable targeted intervention 
that could ultimately improve patient outcomes. 

Design/Methods 
A retrospective study of 116 pediatric patients (ages 5-18) was performed. 7 patients were 
excluded due to incomplete data, 25 due to trauma admission, 5 due to severe TBI cases, 8 
due to unclear concussion diagnoses, 1 due to unconventional mechanism, and 1 due to age. 
Data collection included demographics, injury history, imaging, symptoms, treatment, and 
management. Descriptive statistics including t-test and ANOVA were performed. 

Results 
Rural patients demonstrated a shorter period of time between time of injury and time to 
referral. Distance from clinic and days between injury and referral did not demonstrate a 
significant difference in time to referral. 

Conclusions 
Rural patients accessed a pediatric neurologist faster than urban patients; however, limitations 
include selection bias and referral bias. Rural patients have less access to a neurologist and 
providers may have less training in TBI: these factors may influence initial providers to refer 
sooner. Moreover, past studies have demonstrated that rural patients are more likely to suffer 
more severe mechanisms of TBI, which could also influence providers' referral patterns. 
Socioeconomic (insurance) status and referral networks may influence this result; further 
studies could correlate this information. 
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Isak Dinesen's Love: Longing and Desire, amidst Piety in Winter's Tales 

Daniel Nesbit 
Major: English 

Mentor: Jessica Richard, English 

What is love, and why is it important? These are questions that the Danish author Karen Blixen 
explores in her collection of short stories, Winter's Tales (published under her pseudonym, Isak 
Dinesen). These mystical, wistful stories play out like fairy tales, seemingly unrelated to each 
other except in their strange use of water imagery and the color blue, as well as the particular 
somber satisfaction that they evoke in the reader. However, after conducting a close reading 
of Winter's Tales, as well as a thorough consolidation with existing scholarly work, I argue that 
Isak Dinesen is trying to convey her vision of love. Through the academic lens of Mike Mussari, 
this paper exhibits Dinesen's portrait of eros, as an overwhelming, natural, and beautiful 
phenomenon, as symbolized by her use of blue and water imagery; however, Dinesen 
simultaneously stresses the importance of desire, and therefore individual agency, in love, as 
highlighted by Taylor Fitzgerald's research. Furthermore, as gleaned from the work of Mads 
Bunch, Dinesen's focus on love is in opposition to the Christian notions of sin, guilt, and death, 
which she deems as repressive of what is beautiful and human in life. 
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Large 1-Systems of Curves on Non-Orientable Surfaces 

Sarah Ruth Nicholls 
Major: Mathematics 

Mentor: Jason Parsley, Mathematics 

A longstanding avenue of research in orientable surface topology is to create and enumerate 
collections of curves in surfaces with certain intersection properties. We look for similar 
collections of curves in non-orientable surfaces. A surface is non-orientable if and only if it 
contains a Mobius band. We generalize a construction of Malestein-Rivin-Theran to non-
orientable surfaces to exhibit a lower bound for the maximum number of curves that pairwise 
intersect O or 1 times in a generic non-orientable surface. 
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On the Calculation of the Lowest Cardinality Multiset That Can Always Make Change 

Max Nurko 
Major: Mathematics 

Mentor: Jeremy Rouse, Mathematics and Statistics 

Inspired by other counting and combinatoric mathematical questions, we ask a novel question 
in this paper involving coins and combinations which we find to be answerable. 

Consider a set <D={cpENlcpE[X,Y]} with X,Y EN. We ask: What is the fewest number of coins one 
is required to have at a time so that there is always a combination of coins corresponding to 
every element of <D? Here we prove the necessary formulae to produce such a minimal bag as 
well as various fundamental properties relating to such multisets that are essential to this new 
area of study. Furthermore, potentially tight bounds are proposed on bag sizes and other 
areas of research through which this project can be more thoroughly interrogated are 
suggested. 
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The Nonlinear Schrodinger Equation with a Delta Potential 

Eoghan (John) O'Keefe (co-presenting with Brandon Hauser) 
Major: Applied Mathematics 

Mentor: John Holmes, Mathematics and Statistics 

The Nonlinear Schrodinger equation (henceforth NLS) is the following partial differential 
equation: iu_t+i0.u+lul2ou= 0, where u(x,t) is a complex valued function of an n-
dimensional vector x and time t. Meanwhile, the NLS with a delta-potential adds an 
extra term to the equation as follows: iu_t+ 6u+lul2ou+c6u= 0, where 6 is the Dirac 
delta function. The purpose of our research was to analyse each equation to determine 
properties that a solution u satisfying it would have. More specifically we sought to show that 
under certain conditions,u would blow-up in finite time. Informally this means that there exists 
a finite time such that astapproaches this time,uapproaches infinity. The first part of our work 
involved reading The Nonlinear Schrodinger Equation: Self-Focusing and Wave Collapse 
(Sulem and Sulem, 1999) for several theorems proving blow-up of solutions for the NLS. We 
then sought to modify these results to apply them to the NLS with a delta potential equation. 
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Does the combination of weak gustation and olfaction signals work together to enhance 
flavor detection? 

Emma Ornduff 
Major: Biology 

Mentor: Joost Maier, Neurobiology and Anatomy, Wake Forest School of Medicine 

Multisensory integration is a phenomenon that allows organisms to combine information from 
multiple senses in order to experience the world around them and make informed, adaptive 
decisions. An instance that exhibits the concept of multisensory integration is plugging the 
nose while consuming food. If one plugs their nose and consumes an orange, they will only 
experience the sweetness of the fruit, rather than the combination of orange odor and sweet 
taste. Delving further, there are two known components of flavor: detection and evaluation. 
The specific component of flavor that this study focuses on is detection -- this experiment 
measures whether or not the animal model identifies a specific flavor, rather than measuring 
how much rodents like or dislike a flavor. More specifically, this experiment aims to test a 
classic multisensory operation hypothesis, which postulates that the combination of two very 
weak sensory signals from different modalities work together to enhance 
detection/identification of that sensory combination. The results from this experiment indicate 
overall increases in detectability of the taste+congruent odor condition; however, these 
enhancements in detectability were not statistically significant. Overall, multisensory 
integration plays a vital role in experiencing the world as we know it. This experiment is a step 
in the right direction towards proving that the combination of weak gustation and olfaction 
signals work together to enhance flavor detection. 
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Egalite? Assessing Economic Inequality in France using Machine Learning and Satellite 
Imagery 

Ashley Peake 
Major: Applied Mathematics 

Mentor: Sarra Alqahtani, Computer Science 

As economic inequality continues to grow around the world, tools for detecting and 
quantifying it become all the more important. For instance, local indicators of economic and 
social wellbeing are crucial sources of information for effective policy crafting. However, such 
data is expensive and time-consuming to collect. To overcome this, we build an efficient and 
generalizable model framework to study the current state of economic inequality using 
indirect data. Specifically, we use satellite imagery data as a predictor of inequality due to its 
high frequency and ease of access. We focus on France as a case-study region for evaluating 
our model. There is steadily-growing literature studying economic activity (and more 
importantly economic inequality) using machine learning and satellite images. We build on this 
literature, which has thus far not included a city-level resolution model for the French Republic. 
We implement an ensemble of machine learning models to predict several key metrics related 
to inequality from satellite data. We evaluate the generalizability of our model to show that it 
is an effective tool for analyzing and tracking economic inequality over time, even in regions 
with otherwise sparse economic data. 
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COVID-19 through a Local Lens: A Journalistic Series 

Cate Pitterle 
Major: Politics and International Affairs 

Mentors: John Dinan, Politics and International Affairs and Phoebe Zerwick, Journalism 

My project centered around the study of COVID-19 across three states. I was particularly 
interested in the impact of vaccines, their distribution patterns, and other related policies that 
shaped local communities. Using journalistic methods and formatting, I produced a series of 
articles to reflect my findings. Published through Wake Forest's student newspaper, the Old 
Gold & Black, they span the experiences of college campuses, cities, and organizations. I 
traveled to different locations in North Carolina, South Carolina, and Florida to complete my 
research. My qualitative research focused on interviews, giving me useful perspectives of 
government officials, businesspeople, and others involved in their communities. I also 
conducted background research on policies, events, numerical data, and other factors that 
would contribute to my understanding of COVID-19's impact. COVID-19 policies and realities 
differ across the states I studied, but my main focus was on the community level. I found that 
communities generally have wide discretion in their COVID-19 operations, leading to a 
number of policy initiatives and outcomes. In addition, communities have a number of local 
initiatives to distribute COVID-19 vaccines widely and effectively. Vaccine distribution has 
been a major game-changer in the fight against COVID-19, but for a number of officials and 
other community leaders, it is far from the end of the fight. Vaccine hesitancy is a major public 
health obstacle. These commonalities were reflected across communities, but rather than 
broadly applying my results, I instead focused on presenting my information journalistically. 
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HiddenSTEM 

Julia Powers 
Majors: Engineering and Studio Art 

Mentors: Lauren Lowman, Engineering and Erin Henslee, Engineering 

In the 21st century, an undergraduate student can complete a 4-year degree in STEM without 
encountering a minority instructor, without reading a textbook written by a minority academic 
scholar, and without learning a theory credited to a minority scientist. Prior work has 
demonstrated that representation within one's STEM sub-discipline impacts "sense of 
belonging," which is an important predictor for underrepresented student persistence in 
college. This sense of belonging can be encouraged through media and in-person 
interactions. This project focused on sharing eight new infographics through a social media 
campaign to aid in building "sense of belonging" for underrepresented persons in the areas of 
mathematics, computer, and electrical engineering. The diversity in the chosen individuals to 
highlight in the infographics includes representation across gender, race, ethnicity, and 
LGBTO+. The technique used to create the infographics renders itself in Adobe Illustrator -
only using two key tools within the programs. All images were developed with close attention 
to color theory and shape to create a consistent feel and theme across all eight images. Each 
week a new infographic was shared through Twitter, lnstagram, and the hiddenSTEM.wfu.edu 
website. The goals of this project were to: 1) create appealing graphics that informed and 
inspired their use in classrooms, 2) expose students to recent examples of accomplished 
underrepresented persons in STEM, and 3) promote foot traffic to curricular resources shared 
on hiddenSTEM.wfu.edu. Future work for the project will highlight a new group of figures 
from additional STEM disciplines using a new medium. 
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What Does a Failing Grade Really Mean to College Students? 

Kathryn Reagan 
Major: Psychology 

Mentor: Shannon T. Brady, Psychology 

Academic scores are designed to provide students with feedback on their performance in a 
particular subject at a particular time. However, we theorize that receiving a low score on an 
important exam will not only lower students' perceptions of their subject area competence 
and efficacy, but also undermine their feelings of belonging in school in general and diminish 
their sense of self. To test this, we conducted a between-subjects experiment (N=450) in 
which college students experienced a simulation of taking a final exam. Participants were 
randomly assigned to imagine receiving either a low, moderate, or high final exam score. 
Afterward, they were asked how they would feel with regard to subject area competence, 
subject area efficacy, sense of belonging in school, self-worth, and sense of humanity. As 
predicted, students who envisioned receiving a low score rated themselves lowest on all five 
outcomes, significantly lower than students who imagined receiving moderate or high scores. 
Although students who envisioned receiving a moderate score rated themselves lower on all 
outcomes than those who envisioned receiving a high score, the magnitude of the difference 
between the low and moderate score conditions was greater than between the moderate and 
high score conditions. While it follows that a low final exam score would cause students to 
have less confidence in their academic abilities in a particular subject area, this research 
indicates that the consequences extend beyond the subject area and classroom. 
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Evaluating Characteristics of the E1 B-55k/E4orf6 Adenovirus Protein Interaction 

Emily Reeves 
Major: Biochemistry and Molecular Biology 

Mentor: David Ornelles, Microbiology and Immunology, Wake Forest School of Medicine 

Adenoviruses have been studied as a model system and have contributed to our 
understanding of fundamental cellular processes. This project evaluates characteristics of the 
E1 B-55K/E4orf6 adenovirus protein interaction at 32, 37, and 39.5 ce, Quantitative 
immunofluorescent microscopy measured the capacity of the E4orf6 protein to direct nuclear 
localization of the normally cytoplasmic E1 B-SSK protein. Using fluorescent reporter plasmids, 
conditions were optimized for the growth, transfection, and infection of Hela cells at 32 and 
37 cc and were applied to studies evaluating E4orf6-directed nuclear localization of the E1 B-
SSK protein that evaluated whole cells and extracted cells. The extraction procedure freely 
releases soluble proteins from the cytoplasm to enable a better assessment of the degree of 
nuclear retention of the E1 B-SSK protein. Unexpectedly, this approach showed that the 
E4orf6-expression vectors produce an aberrant product that aggregates in the transfected 
cell. Subsequent work established that this is due to an unexpected RNA splicing event. 
Another expression vector, which directs expression of the correct form of E4orf6, was studied 
at 32 and 37 ce, The wild-type E4orf6 protein directed a portion of the E1 B-SSK protein to the 
nucleus at both temperatures. However, cells maintained at 32 cc showed a greater degree of 
perinuclear and cytoplasmic staining for the E1 B-SSK protein than cells maintained at 37 ce, 
This result is consistent with the hypothesis that this apparent interaction between the E4orf6 
and E1 B-SSK protein is cold-sensitive. Ongoing studies are being conducted to quantify this 
interaction and identify features of the E4orf6 protein that are responsible for the cold-
sensitive property. 
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Initial characterization of the essential Bacillus subtilis SufB protein 

Juliano Ribeiro Filho 
Major: Chemistry 

Mentor: Patricia Dos Santos, Chemistry 

Iron-sulfur (Fe-S) clusters are crucial co-factors for cellular functions, such as regulatory, 
structural, and enzymatic functions. In the gram-positive bacterium Bacillus subtilis, the 
SufCDSUB (SUF operon) is the multiprotein machinery responsible for the biosynthesis of Fe-S 
clusters. Previous studies showed that sulfur is mobilized by SufS-SufU, a cysteine desulfurase 
zinc-dependent sulfurtransferase, and that SufC is an ATPse whose activity is enhanced by the 
presence of SufD. The last component of this machinery, SufB, has been hypothesized to serve 
as the site for the assembly of Fe-S clusters. Unfortunately, previous research efforts failed to 
isolate SufB because its expression led to the formation of insoluble inclusion bodies. In this 
project, we sought to develop a new strategy to express and isolate soluble forms of SufB 
suitable for biochemical studies. Here we report successful purification of SufB under urea-
denaturing conditions and its stabilization into active forms under low urea concentrations. 
Kinetic analysis shows that SufB isolated through this new method is able to enhance the SufC 
ATPase activity by 8-fold. These initial results now set the direction for future experiments 
seeking to determine the involvement of SufB in chemical steps involving sulfur transfer, the 
cluster assembly, the role of ATP in this reaction scheme. 
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Characterization of A. vinelandii vnfU and anfU gene function in alternative nitrogenases: 
Assembly and transfer of Fe-S clusters 

Jack Rigsbee 
Major: Biochemistry and Molecular Biology 

Mentor: Patricia Dos Santos, Chemistry 

In the age of modernized food production, obtaining effective yields via the use of ammonia-
containing fertilizers continues to increase in importance. One mechanism by which ammonia 
(NH3) is produced for fertilizers is the energy expensive Haber-Bosch process. Thus, exploring 
alternatives such as biological nitrogen fixation could provide environmental benefits. 
Azotobacter vinelandii is a model for nitrogen fixation, reducing dinitrogen into ammonia by 
the enzyme nitrogenase. This bacterium is unique because it produces all three known 
nitrogenases. The primary nitrogenase includes a molybdenum-containing cofactor encoded 
by the nif operon, while the two alternative nitrogenase systems are based on vanadium or 
iron in their cofactors, encoded by vnf and anf operons, respectively. One essential aspect of 
these nitrogenases includes assembling and utilizing Fe-S clusters, a process promoted by 
nifU, vnfU, or anfU gene products. The goals of this project are to genetically modify the A. 
vinelandii genome to examine systems containing one functional form of these genes and 
investigate the potential transfer of Fe-S clusters between nitrogenases. Here, we genetically 
inactivate nitrogenase-encoding genes to observe growth effects in differing metal-containing 
conditions. Additionally, biochemical formation of Fe-S clusters on NifU was performed in 
preparation for examination of potential cluster transfer. Overall, we present multiple 
successfully constructed nitrogenase-mutant strains (and subsequent growth characteristics). 
These genetic experiments complement in vitro characterization of Fe-S cluster assembly, with 
and without reducing agents. These results confirm the necessity of specific Fe-S cluster genes 
when in differing media and set the stage for experimentation to understand cluster transfer 
capabilities. 
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An Investigation in the Sociolinguistic Landscape and Diversity of Spain 

Dustin Rosh 
Major: Spanish 

Mentor: Jerid Francom, Spanish 

My project attempts to analyze and categorize the differences in sociolinguistic perceptions 
that Spaniards have regarding other regions around Spain as well as their own. It does so in a 
two part survey, the first part involves them giving their assessments to certain aspects of a 
recording such as formallness, perceived education level, speed and friendliness of the 
recording that is played for them. The recording is of the same passage spoken from 
Spaniards from different and distinct regions of Spain. The second part will ask them to mark 
the regions on a blank map of Spain that they feel are linguistically distinct and then give a few 
words of description of how those regions differ from other parts. These two combined parts 
will give both a subconscious (as they are never told from which region the recordings are 
from) evaluation of the different linguistic regions and a conscious evaluation that has been 
instilled into them from years of living in and participating in the stereotypes that may exist 
around different linguistic communities in Spain. 
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Mechanical Properties of Dividing HMECs in Colonies. 

Caleb Sawyer 
Major: Physics 

Mentor: Martin Guthold, Physics 

In recent years, it was discovered that the mechanical properties of cells may correlate with 
certain diseases. For example, metastatic cancer cells and lung cells from asthma patients have 
a lower stiffness than normal cells. Moreover, cell mechanical properties may also correlate 
with cellular processes, such as mitosis (cell division). In this project, we investigated the 
mechanical properties of cells undergoing division in a colony, with the goal of advancing 
understanding of the division process. Human mammary epithelial cells were synchronized by 
first culturing and then blocking them with an anti-epidermal growth factor antibody, followed 
by unblocking with 1 Ox the amount of normal epidermal growth factor after forty-eight hours. 
Cell stiffness was then recorded under an Atomic Force Microscope (AFM) throughout the 
division process at the furrow of the dividing cell. Stiffness was determined by applying the 
Hertz model to the AFM nanoindentation curves of the cells. We found that the stiffness of 
cells in a colony increases 2.5-fold at 3 to 5 minutes after furrowing starts. Stiffness returns to 
the original value, at the onset of furrowing, once division is completed. Additionally, we 
found that cells in a colony can have stiffness of up to an order of magnitude greater than how 
stiff they will be at furrowing right before division begins. In summary, cell stiffness changes 
dramatically for cells in a colony as they undergo cell division. 
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Identifying Phage Manipulation of Synechococcus Pigment Proteins 

Julia Schumacher 
Major: Biochemistry and Molecular Biology 

Mentors: Sheri Floge, Biology and Kate Smith, Biology 

The marine cyanobacteria, Synechococcus, are a critical component of global primary 
production due to their photosynthetic properties and great abundance in ocean systems. 
They are responsible for approximately 17% of marine primary production, contributing to 
global scale biogeochemical cycling. Their blooms have been recorded at increased ranges 
outside of the dominant tropical and subtropical zones, and are forecasted to continue 
expanding long-term as a result of fluctuating environmental conditions. Chlorophyll a and 
phycoerythrin (PE) are critical pigments for Synechococcus photosynthesis. Cyanophages have 
been known to manipulate these light harvesting pigments for their own viral replication 
through auxiliary metabolic genes (AMGs) that elevate the host's metabolism during infection. 
It is suspected that the light harvesting gene, cpeT, chromophorylates the pigment 
phycoerythrin for viral induced biosynthesis. To investigate these phage driven changes in 
Synechococcus light harvesting, we infected strain WH7803 with one cpeT encoding and three 
non-cpeT encoding phages. Flow cytometry and plate reader technologies were used to track 
cell to phage counts and photophysiological changes throughout the infection period. Phage 
strain S-SSMS was investigated at a high resolution, tracking infection over an hourly time 
period. We found that all four phages infected host WH7803 but viral strain S-SSMS did not 
alter host light harvesting on an hourly scale. In the future, we will infect WH7803 with the 
cpeT encoding phage, Syn33, at a high resolution in order to compare to the S-SSMS 
infection. 
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RNA-sequencing of marine cyanobacteria reveals link between predation, cell 
aggregation, and type IV pili systems 

Samuel Schwartz 
Major: Biochemistry and Molecular Biology 

Mentor: Sheri Floge, Biology 

As one of the most prolific photosynthetic organisms in the ocean, the cyanobacterium 
Synechoccocus play a vital, but little understood role in the transfer of carbon from the 
atmosphere to the deep sea through a set of processes known collectively as the biological 
carbon pump (BCP). Carbon dioxide is converted into cells via photosynthesis, and ultimately 
sinks to the ocean interior as phytodetrital aggregates, thereby sequestering carbon from the 
atmosphere for thousands of years and reducing climate warming. Global scale field data 
show viruses that infect and heterotrophic protists that eat Synechococcus are both highly 
correlated with increased sinking particle flux, however, the underlying mechanisms are not 
understood. Here, using cultured model systems, we investigated the combined impact of 
viral infection (phage S-SSMS) and protist predation (dinoflagellate Oxyhrris marina 
CCMP3375) on Synechococcus (WH8102) aggregate formation using confocal microscopy and 
RNA-seq. In the combined predation treatment compared to the protist-only treatment, we 
discovered a significant decrease in the number of aggregates, though the average size was 
larger. Analysis of the transcriptome data showed that compared to the Synechococcus-only 
treatment, the combined treatment had over 216 differentially expressed genes. Of these 
genes, many were associated with known roles in stress response and viral defense, but a 
surprising number were homologs to type IV pilus systems (T4P), which are crucial for cell-cell 
aggregation. These data illustrates new possible mechanisms involved in enhancing the BCP, 
and future investigation of T4P gene regulation and aggregate formation will further inform 
climate models. 
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Quantum Effects for a Black Hole in an Expanding Universe 

Zachary Scofield 
Major: Physics 

Mentor: Paul Anderson, Physics 

Astronomers have observed stellar-mass black holes and supermassive black holes, and until 
recently, these observations were not of the black holes themselves but rather of their effects 
on the space around them. In 2019, the first image of a black hole was released. This image, 
the subject being a supermassive black hole at the center of galaxy Messier 87, confirmed that 
these celestial bodies exist. However, there is still uncertainty regarding another type of black 
hole called a primordial black hole. As their name suggests, these black holes would have 
formed during the early universe. 

There is a specific solution to Einstein's field equations (equations that relate the geometry of 
spacetime to the distribution of matter within it) called the Schwarzschild-de Sitter solution 
which describes a black hole in the center of the universe. Far from this black hole, the 
universe expands exponentially. In many models of the early universe, a period of inflation 
occurs during which the universe expands very rapidly. Therefore, the Schwarzschild-de Sitter 
solution can be used as a model for a black hole in such a universe. 

We are looking at a massive scalar field in Schwarzschild-de Sitter spacetime. This field 
describes massive particles which are analogous to photons. Photons travel at the speed of 
light in a vacuum. Our particles are massive, and like any other massive particle, they travel 
less than the speed of light. Our goal is to gain insight into the quantum effects of a massive 
field in a cosmological spacetime. 
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Forests of Firewood: A Microscopic Analysis of Macrobotanical Remains 

Matthew Scoggins 
Major: Environmental Studies 

Mentor: Paul Thacker, Anthropology 

Many archaeological sites contain the remains of wood tissue in the form of charcoal, pieces of 
which can be identified to species by examining the morphology of the radial, tangential and 
transverse cross-sections. Identifying the plant species from these charcoal remains, also called 
anthracological samples, can reveal human behavioral selection or environmental changes in 
forest use and show evidence of woodland management. This poster demonstrates how 
anthracological analysis can reveal how Native Americans managed forests and produced 
highly diverse landscapes along the Yadkin River. The Leney-Casteel method was used to 
identify charcoal samples taken from two archaeological contexts, a midden which is an 
outdoor waste deposit and an indoor house floor. Samples were broken along three planes 
and then analyzed under a stereomicroscope for tissue examination. The midden context 
shows a relatively-balanced selection pattern of harvesting equal amounts of each tree species 
or a lack of any particular selection behavior. The house floor has a higher amount of Red Oak 
and White Pine identified, possibly indicative of selection behavior or increased 
biodiversity.These results may be indicative of larger forest use trends and may assist in 
paleoenvironmental reconstruction efforts in the region. 
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A Study on the Impact of Media Portrayal of Female Celebrities on Public Perception 

Caroline Searcy 
Major: Sociology 

Mentor: Deb Marke, Office of Civic & Community Engagement 

The intersection between the fields of media, misogyny, and public perception is one that I 
explored in my research, guided by the question "How does a potential misogynistic bias in 
media impact the public's perception of female celebrities?" With a focus on Taylor Swift as a 
case study, I attempted to discover how the media coverage of Swift's career, especially 
articles and social media posts with misogynistic attitudes, impacted how people perceive her, 
and what that association means for the broader group of female celebrities. Furthermore, I 
was interested to see if certain types of media coverage fostered misogynistic attitudes and 
perpetuated patriarchal culture. After first establishing misogynistic undertones of media 
coverage of Swift, I then interviewed members of the public in four key locations in the United 
States to glean their opinions and to investigate how these opinions were impacted by their 
media consumption. In addition, I interviewed professionals in the fields of study of women 
and gender studies, journalism, and the music industry to gain their expert opinion on this 
relationship. The synthesis of this data allowed me to connect the negative gendered 
language used in the responses of my interviews and directly connect them to misogynistic 
language used in media coverage, establishing a relationship. This data allowed me to further 
explore the cyclical nature between misogynistic culture, its manifestation in media, and media 
perpetuation ofthis type of culture. 
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AAK1 is a Broad Regulator of T Cell Phenotypes Post-Activation 

Justin Shayne 
Major: Biology 

Mentors: Laura Rogers, Immunology, Mayo Clinic and Brian Tague, Biology 

T cells are important mediators of anti-tumor immunity because they have the ability to 
specifically kill tumor cells and can form immunologic memory. To effectively control tumor 
growth, T cells must undergo numerous recognition, activation, and trafficking steps. 
Understanding the molecular mechanisms involved in these processes is crucial in helping us 
to identify novel cancer therapeutic targets. Adaptor protein 2-Associated Kinase 1 (AAK1) 
was recently identified as a gene that potentially promotes infiltration of T cells into the tumor 
environment. AAK1 has been shown to promote receptor internalization through clathrin-
mediated endocytosis (CME). Given the broad impact of CME, we hypothesized that AAK1 
kinase inhibition will broadly impact T cell phenotype upon activation. A multi-dimensional 
approach was used to evaluate gene and protein expression of human T cells. Cells were 
treated with SGC-AAK-1, a potent and selective inhibitor of AAK1 kinase activity. Differential 
gene expression was measured at day 0, 1, and 6 post-activation using the NanoString 
nCounter system. Protein expression was measured at day O 1, 4, and 7 timepoints utilizing 
flow cytometry. When treated with the inhibitor, migratory chemokine receptors saw increased 
expression. A general trend of increased expression in secondary exhaustion markers (TIGIT, 
LAG3, TOX) was also observed. Differential gene expression analyses revealed high donor-
donor variability amongst samples. Thus, linear modeling was needed to regress out 
variability, and returned IL-13 as having a significant increase in expression. AAK1 inhibition 
did in fact impact phenotypes. Thus, future work will include cytotoxicity assays and identifying 
receptors upstream of AAK1 regulation. 



Poster Presentations Research Day 2021
Wake Forest University

126

Poster #103 

Infantile experiences form memory schemas that influence adult behavior 

Leonardo Silenzi 
Major: Biology 

Mentors: Cristina Alberini, Center for Neural Science NYU and Wayne Silver, Biology 

Early life experiences are known to influence adult behaviors, despite, paradoxically, memories 
formed in infancy seem to be rapidly forgotten. The mechanistic basis of such influence 
remains to be identified. In rodent models, it has been demonstrated that the apparently 
forgotten infantile memories are not actually lost. In fact, at later ages and up to adulthood, 
they can be reinstated by certain reminders, implying that infantile memory traces are stored 
long term in latent forms. Here we show that infant episodic learning influences adult behavior 
because it builds memory schemas, i.e., frameworks of acquired knowledge that affect the 
processing of new information. Mice exposed to contextual fear conditioning (CFC) in infancy 
can reinstate the memory in adulthood if they are presented with a low-intensity footshock in 
the same context in which they received the training, a protocol that by itself is unable to elicit 
any detectable memory. Moreover, by using state-of-the-art genetic tools to map and silence 
networks of cells activated by learning in infancy, we found that the reactivation of the cell 
ensembles activated by infantile learning in the cortex but not in the hippocampus are 
required for memory recollection in adulthood. Furthermore, cell ensembles in the cortex 
activated by infantile learning influence a new similar learning in adulthood. These results lead 
us to conclude that infant episodic learning builds stable memory schemas that influence new 
adult learning experiences. 
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Comparison of Homologous Learning and Memory Genes in Mus musculus and 
Pantherophis guttatus 

Devonte Sobamowo 
Major: Psychology 

Mentor: Clifford Zeyl, Biology 

Learning and memory enable animals to respond quickly to the threats and opportunities in 
constantly changing environments. Research on animal cognition has largely focused on birds 
and mammals. The information on these processes within reptiles is still fairly lacking, and the 
ecology and physiology of reptiles (for example, being ectothermic) may have shaped the 
evolution of their cognitive processes in distinctive ways. To evaluate the extent to which 
learning and memory share a genetic basis in mammals and reptiles, we have identified 
homologs in snake genomes and transcriptomes of 88 genes in Mus musculus (house mice) 
that pertain to learning and memory [Reshetnikov, V.V., Kisaretova, P.E., Ershov, N.I. et al.]. 
From comparisons of the sequences of mouse and snake homologs, we infer historical 
patterns of selection and glimpse the genomic diversity of snakes. 

We utilized the Genbank website to compare the aforementioned genes in both house mice 
and Pantherophis guttatus (corn snakes). Through this method, we can identify the similarities 
and differences maintained between the genes. We are capable of identifying the percent 
similarities between the genes as well as see where the DNA differs in the sequence. The data 
may be able to accurately predict the similarities and differences in learning and memory 
between the species. To elaborate, if we can learn the role of the discontiguous DNA, we can 
extrapolate the differences in biology, and subsequently, behavior. 
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Knowing: A Fusion of Art and Anthropology; A Portal to the Past 

Madison Stafford 
Major: Anthropology 

Mentor: Paul Thacker, Anthropology 

My summer research centered on creating anthropologically accurate illustrations for a 
children's book entitled Knowing. The story itself is based on archaeological discoveries made 
at Vale de Obidos, an Ice Age campsite in Central Portugal. The complex site contains many 
features such as fireplaces, stone-boiling pits, and ochre production areas, fashioned by Upper 
Paleolithic hunter gatherers. The book is focused on conveying the social dynamics and 
aspects of hunter gatherer bands learned from ethnographic studies as well as subtly 
dispelling some of the common misconceptions about hunter gatherers. We specifically 
focused on the egalitarian nature of these societies, and the flexible nature of labor and social 
status. We believe gender roles still existed at Vale de Obidos, but there was a greater 
emphasis on knowledge and skill across gender and age spectra. Since the book is intended 
to be an anthropological reflection of the archaeological record, I derived inspiration from a 
variety of artifacts, including actual stone tools from the site, artistic and creative objects from 
the Upper Paleolithic, and an array of decorative ethnographic objects from the LAM Museum 
of Anthropology. I hoped to portray these concepts in an interesting, fun, and aesthetically 
pleasing manner through my illustration style. Knowing was illustrated digitally for more 
accurate mass production and the ibisPaint platform usefully recorded the entire illustration 
process from start to final edits. My poster contains a selection of pre-print illustrations 
alongside my thought process and choices made as I created each work. 
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An Analysis of Four Solutions to Reduce Healthcare Disparities for Underserved 
Populations in Winston-Salem 

Siddarth Subramanian 
Major: Biochemistry and Molecular Biology 

Mentor: Jed Macosko, Physics 

Here we evaluate the efficacy of four potential solutions to healthcare disparities tailored to an 
underserved demographic: telemedicine, doctor volunteerism, patient feedback, and follow-
up care. The Shalom Project, a non-profit in Winston-Salem with a weekly two-hour 
operational clinic, was used as a reference point. Telemedicine proved to be effective at 
addressing transportation issues and providing access to specialist care. Yet connectivity 
problems and challenges in forming close relationships with primary-care physicians over a 
virtual medium limit implementation. Doctor volunteerism, while promising, struggled to 
overcome logistical difficulties including language barriers and the inadequate network 
between safety-net clinics that could otherwise offer patients better access to specialists. A 
survey (N=44) of the Shalom Project patients revealed a troubling level of dependence on 
services with 90% of respondents indicating that the clinic was their only source for physicals, 
evaluations, and medications. Patient concerns included longer wait times, a stressful 
environment, and an inability to follow up with doctor referrals. Lastly, follow-up care analysis 
revealed two important innovations: 1) tailored telephone calls and text messages improved 
patient retention, and 2) bus tokens and other incentives provided helped ensure patients 
received further treatment. The solution with the greatest efficacy was telemedicine, bolstered 
by unique needs caused by the pandemic that sped implementation even at smaller-scale 
clinics. Follow-up care was also effective, particularly the virtual components (calls and texts) 
that used student volunteers alongside physicians. Thus, telemedicine and virtual follow-up 
care were concluded as most significant driving forces in improving healthcare outcomes for 
underserved populations. 
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The Tea-Horse Road on the Tibetan Plateau from the 7th to the 14th Centuries: An 
Onsite Investigation 

Lejiu Sun 
Major: History 

Mentor: Oiong Zhang, History 

With the funding of the Richter Scholarship, I finished my project in Tibet, through which I 
studies the Tibetans' participation within the Tea-Horse Road trading network from the 7th to 
the 14th centuries through onsite investigation. Over the 28 days, I traveled to 33 sites along 
the two main routes of the Tea-Horse Road traversing the Tibetan plateau - the Ancient 
Tangbo Road and the Chuanzang Road- to examine the artifacts related to the Tea-Horse 
trade that remain at the archeological sites and museums in Qinghai, Lhasa, Shannan, 
Shigatse, Nyingchi, Chengdu, and Mingshan. My study has proved that the Tea-Horse Road, 
which crossed much of present-day Central, East, and South Asia, connects these regions not 
only through trade, but also in terms of politics, culture, and religion. 



Poster Presentations Research Day 2021
Wake Forest University

131

Poster #108 

Does Chlamydia trachomatis and Human papillomavirus (HPV) co-infection have any 
effect on radiation sensitivity? 

Elizabeth Swain 
Major: Biology 

Mentors: Heather Brown-Harding, Biology and Allen Tsang, Internal Medicine, Wake Forest 
School of Medicine 

Chlamydia trachomatis is a sexually transmitted bacterial infection, resulting in blindness, 
pelvic inflammatory disease, and infertility (Omame et al., 2021 ). Recent studies have 
suggested that C. trachomatis infection is a carcinogenic co-factor in the presence of Human 
papillomavirus (HPV). 15% of women aged 16-24 years old in Western Cape, South Africa 
tested positive for Chlamydia and HPV, increasing their risk of developing invasive cervical 
cancer (Menezes et al., 2019). Since HPV+ patients exhibit greater radiation sensitivity than 
HPV- patients, this project aims to determine the radiation phenotype of two HPV+ cell lines 
(Hela and SCC-90) and two HPV-cell lines (SCC-61 and rSCC-61) with a co-infection of 
Chlamydia. SCC-90, SCC-61, and rSCC-61 are Head and Neck cancer cell lines, yet they are 
relevant to the study of cervical cancer. Both Head and Neck and cervical cancers metastasize 
in soft tissue and mucosa I surfaces; respond to radiation therapy; and are potentially linked to 
Chlamydia in the oropharynx or cervix (Wierzbicka et al., 2021 ). 

The summer was dedicated to collecting preliminary data. Conducting a Clonogenic Assay 
yielded the Do, the amount of radiation needed to kill half of the cells plated, for each 
uninfected cell line. The HPV- cells had slightly greater Do values, conferring more radiation 
resistance than the HPV+ counterparts. Future experiments will determine Do after Chlamydia 
infection and rifampin antibiotic treatment (0.05 ug/ml) to answer: what is the radiation 
phenotype of cells with Chlamydia and HPV co-infection? 
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The effect of oxidative stress on Dielectrophoretic parameters of human red blood cells 

Timothy Swimmer 
Major: Engineering 

Mentor: Erin Henslee, Engineering 

Oxidative stress (OS) in cells occurs due to an imbalance of reactive oxidative species (ROS) 
and the cell's antioxidant defense system. Red blood cell (RBC) OS is particularly important as 
it irreversibly damages the cells, impairs oxygen delivery, and induces red blood cell aging and 
hemolysis. Not only are RBCs particularly susceptible to OS during normal processes occurring 
in circulation, oxidative damage and OS are hallmarks of many RBC pathologies such as 
malaria and sickle-cell disease; has been problematic in blood storage and transfusion, and 
associated with other diseases such as diabetes and Parkinson's disease. 

In this work, we present Dielectrophoresis (DEP) as a rapid tool to characterize OS in RBCs. 
We conducted a dose-response study to determine the dose and exposure time of hydrogen 
peroxide, a ROS which induces OS. Our results showed a significant increase in membrane 
conductance after 2 h incubation in 1 mM H2O2 when comparing our controls against 
treatment groups for a dose effect. These results are in agreement with previous 
electrophysiological measures of H2O2 exposure demonstrating an increase in electrical 
properties of the RBC membrane. No changes in membrane capacitance were observed 
across all treatments. This is also consistent with previous RBCs studies that along with no 
morphological change, peak membrane conductance during peak PRX-SO2/3 oscillations 
(which counteract OS) were observed. 

This work presents preliminary evidence that DEP may provide a novel approach to RBC 
oxidative stress analysis. 
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Preliminary Results of Facile Synthesis of Silver Nanoparticles 

Connor Taggart 
Major: Chemistry 

Mentor: Scott Geyer, Chemistry 

Greenhouse gas emissions are a major problem facing the world right now. Industrial Fischer-
Tropsch reactions show promise to reduce greenhouse emissions because they can turn 
synthesis gas, a mixture of primarily hydrogen and carbon monoxide, into natural gas. 
Synthesis gas, however, is currently produced by the burning of fossil fuels. Electrochemical 
catalysis is one possible method to create synthesis gas by the reduction of carbon dioxide. 
One promising compound for electrochemical catalysis is silver diphosphide nanoparticles. 
Although this study was unsuccessful in synthesizing silver diphosphide, a facile method for 
the production of silver nanoparticles was discovered. Synthesis of silver nanoparticles 
consisted of the hot injection of a dissolved silver precursor into a reductive phosphorus 
species under an inert gas mixture. X-ray diffraction spectroscopy confirmed the identity of 
these to be silver nanoparticles. Scanning electron microscopy showed the nanoparticles were 
between 60 and 340 nanometers in diameter. The morphology of the nanoparticles was 
mostly spherical, however they were not uniform. In the future, the amount of reagents used 
and the temperature will be controlled in order to attempt fix the morphology of the 
nanoparticles to make them monodisperse. Furthermore, shell growth of silver diphosphide 
will be attempted on top of a core of silver nanoparticles. Finally, the mechanism of reduction 
of the phosphorus precursor in the presence of silver. 
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Effects of Vagal Efficiency and Abstained Drinking on Brain Network Connectivity 

Alexis Tanase 
Major: Biochemistry and Molecular Biology 

Mentor: Paul Laurienti, Diagnostic Radiology, Wake Forest School of Medicine 

Alcohol use is a shared experience among many adults, and functional brain networks facilitate 
an understanding of the complex brain interactions that take place during alcohol abstinence. 
The physiological focus of this study, the autonomic nervous system (ANS), has been 
previously studied in conjunction with alcohol consumption. However, the relationship 
between vagal efficiency (VE), a novel measure of ANS function, and alcohol consumption has 
not been explored. Furthermore, few studies have examined the relationship between ANS, 
alcohol abstinence, and functional brain networks. VE was used to assess the tone of the 10th 
cranial nerve, the vagus nerve, by measuring the magnitude of heart rate variability. VE 
delineates the influence of the vagus nerve in the dynamic regulation of the heart and defines 
an efficiency metric of the vagal break's influence on the heart in response to challenges that 
trigger ANS reactivity. Functional brain networks were produced from participants fMRI scans, 
one completed after three consecutive days of a normal drinking routine and the other 
following three consecutive days of abstinence. Relationships between VE and brain 
connectivity within neural circuits that make up the triple network, the central executive 
network (CEN), default-mode network (DMN), and salience network (SN), were assessed 
following alcohol abstinence. The results illustrated that with alcohol abstinence the 
association between network topology and connectivity was stronger for higher VE scores 
within the CEN and SN. The findings of this analysis begin to help explain the relationship 
between alcohol abstinence and the neurophysiological outcome abstinence has on the brain. 
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Investigating the Mechanism of Restricted Reassortment Between Avian and Mammalian 
Rotavirus Strains 

Jacob Thomas 
Major: Biochemistry and Molecular Biology 

Mentor: Sarah Esstman, Biology 

Rotavirus is a gastrointestinal pathogen that causes severe diarrhea in humans and multiple 
other animal species (e.g., birds, monkeys, pigs, cows, dogs, and bats). Novel strains of 
rotavirus can emerge following a process known as reassortment, wherein select RNA genome 
segments of different strains are exchanged during co-infection. This process produces 
reassortant progeny viruses with recombined (i.e., mixed origin) genomes. However, studies 
have shown that reassortant viruses containing both mammalian strain and avian strain 
genome segments do not emerge in nature for reasons that are unclear. We hypothesize that 
these mammalian-avian reassortants exhibit reduced fitness because their viral proteins 
interact sub-optimally. My goal is to test interactions between the mammalian and avian viral 
proteins NSP2 and NSPS to clarify restrictions on reassortant emergence. Here, I present the 
cloning of mammalian expression vectors that will allow me to test protein-protein interactions 
inside living cells using fluorescence microscopy in future experiments. This work is important, 
as it will provide insight into factors that temper viral emergence. 
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Behavioral Precursors to Mate Choice in Colonial Seabirds 

Trey Ursillo 
Major: Biology 

Mentor: Dave Anderson, Biology 

The study of avian mating systems has contributed prominently to the fields of evolutionary 
biology and animal behavior. The prominence comes from the wide variety of mating systems 
in birds, ranging from exclusive life-long partnerships to complete promiscuity. In the most 
common system, males and females form monogamous relationships, some of which turn into 
pair bonds that can last a full breeding season, multiple breeding seasons, or an entire 
lifetime. In the Nazca booby (Sula grant,), a seabird, serial monogamy- females breeding 
with only one male per breeding season and then switching to a different male for the next 
season - is most common. However, some females participate in extra-pair, temporary, 
daytime consorts with other males in the weeks leading up to egg-laying. Although these 
consorts frequently include copulations, these do not fertilize eggs, and may instead 
contribute to maintenance of relationships for future breeding. Here I evaluate females' 
consort behavior at night, asking if they roost for the night with extra-pair males, and whether 
extra-pair consorts predicted future mating partners. Data used are primarily nocturnal 
encounter histories of social relationships collected in their breeding colony in the Galapagos 
Islands. Initial results show that some females do not restrict their nocturnal social activities to 
their mating partner, which is contrary to the norm for birds. 
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Examination of Gold Catalyst Stability: Probing Steric Stabilization in Electrophilic 
Catalysts 

Noah Vasconez 
Major: Chemistry 

Mentor: Amanda Jones, Chemistry 

In recent years, gold catalysts have become increasingly used for synthesis in medicine due to 
their unique bonding properties. However, gold catalysts have high degradation compared to 
other metals, making them much more expensive and less feasible to use in a commercial 
setting. Catalyst design that retains high reactivity but also has low decomposition is crucial. 
Prior research has shown the improved stability of gold catalysts with phosphane ligands that 
have two biaryl groups and a phenoxy backbone. This general ligand design is preferred since 
it can be done in a one-pot synthesis from triphenyl phosphite. The effects of larger steric 
groups on the phenoxy backbone were probed by adding two tert-butyl groups on the 
aromatic ring with the goal of protecting the reactive gold center. A procedure to synthesize 
the pure ligand in low yield was achieved. This project also tested the effects of an additional 
phenyl ring on the biaryl groups of the ligand with the goal of spatial protection of the gold 
center. A ligand with one terphenyl substituent was synthesized in good yield. The full double 
addition of the terphenyl substituents was also achieved in pure high yield and the crystal 
structure was determined. 
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Qualitative Assessment of Perceptions of the COVID-19 Vaccine and Pandemic Among 
Racially/Ethnically Diverse Men who have Sex with Men Living with and without HIV in 
the Southeast US 

Jake Waldman 
Major: Chinese Language and Culture, Minors in Chemistry and Biology 

Mentor: Scott Rhodes, Division of Public Health, Wake Forest School of Medicine 

Persons with HIV (PWH) may be more likely than persons without HIV to receive a COVID-19 
vaccine, follow virus-preventative guidelines, and have more confidence in both healthcare 
and the government. Our community-based participatory research partnership collected and 
analyzed semi-structured interview data to understand the perspectives of ethnically/racially 
diverse gay, bisexual, and other men who have sex with men (GBMSM) with and without HIV 
regarding the COVID-19 pandemic, the COVID-19 vaccine, and other healthcare related 
topics. Fifteen cisgender men have already participated in this study, and fifteen more will be 
interviewed in the coming weeks. This cohort is evenly divided between native English and 
Spanish speakers, and between GBMSM with and without HIV. So far, multiple preliminary 
themes have been identified which have been categorized into five distinct domains: degree 
of trust in healthcare professionals and the government; impact of COVID-19 on social 
determinants of health; access and utilization of healthcare; engagement in COVID-19 
preventative measures; and attitudes towards COVID-19 vaccination among persons with and 
without HIV. GBMSM with and without HIV experience unique and intersecting health 
disparities which exacerbate the importance of healthcare access and other social 
determinants of health. Findings can help to promote COVID-19 vaccination and information 
dissemination among these populations and ensure better representation and protection of 
these communities. 
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Genetic Repression of AMPKl±2 Leads to Hyperactivation of AMPK in AD Model Mice 

Eric Wang 
Major: Undeclared 

Mentors: Tao Ma, Internal Medicine - Gerontology, Wake Forest School of Medicine and 
Hannah Jester, Internal Medicine - Gerontology, Wake Forest School of Medicine 

Alzheimer's Disease (AD) is a neurodegenerative brain disease that is the sixth leading cause 
of death in America, and the leading cause of dementia in the elderly. Currently, no effective 
treatments exist for AD. Previous research in the Ma Lab has indicated that the alpha subunit 
of AMPK-activated protein kinase (AMPK), a regulator of homeostasis and downstream 
protein synthesis, plays a key role in AD pathology. This study investigated the isoform-
specific effects induced by genetically repressing the a2 isoform in Tg19959 AD model mice. It 
was found that a2 genetic repression significantly increased (p<.05) activation of AMPKa in 
Tg19959 mice. Previous studies have linked AMPKa hyperactivation to deleterious 
downstream effects on the integrity of the hippocampus. However, this study found that 
AMPKa hyperactivation was not significantly linked (p>.05) to hippocampal dendritic spine 
morphology defects. More research is necessary to investigate what effects, if any, are caused 
by AMPKa hyperactivation in AD mice. 
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Synthesizing a Disulfur Releasing Compound with Potential Physiological Effects 

Willdragon Wang 
Major: Chemistry with Concentration in Medicinal Chemistry and Drug Discovery 

Mentor: Mark Welker, Chemistry 

Many small, simple compounds are known to have great physiological effects on the human 
body. Based on this pattern of small molecules with physiological responses, the possibility 
that disulfur (S2) may also carry such effects is considered. In this experiment, an attempt is 
made to synthesize a compound that can transport and release disulfur within cells. Based on 
Dr. Welker's prior research in synthesizing a disulfur monoxide releasing molecule, the 
synthetic scheme was modified accordingly to produce a similar molecule with a dithiin that 
may undergo reverse Diels-Alder to release a disulfur molecule. The newly synthesized 
compound was characterized by 1H and 13C NMR spectroscopy and mass spectrometry. In the 
future, modifications may be made to the synthetic procedure to optimize product yield, in 
addition to adjusting the product's solubility at physiological conditions. 
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Hatchling earthworms, Eisenia hortensis, avoid allyl isothiocyanate (AITC) at lower 
concentrations than adolescents or adults 

Hannah Watson 
Major: Biology 

Mentors: Wayne Silver, Biology and Cecil "Jake" Saunders, Neuroscience 

Although earthworms have been studied for centuries, little is known about how they sense 
stimuli in their environment. We are interested in the development of sensory structures which 
purportedly detect environmental chemical stimuli in the European nightcrawler, Eisenia 
hortensis. The earthworm literature speculates that receptor cells responsible for detecting 
chemical stimuli are clustered in structures made up of ciliated cells called epidermal sensory 
organs (ESOs). We have characterized ESOs at various stages of development using scanning 
electron microscopy and fluorescent confocal microscopy imaging. Both the number and size 
of ESOs increased as the earthworm aged. Using a behavioral assay called the burrowing 
assay, we have demonstrated that hatchling earthworms are significantly more sensitive to the 
irritant AITC than either adolescents or adults. In the burrowing assay, earthworms are placed 
in cups containing either control soil or soil treated with different concentrations of AITC. 
Burrowing into the soil denotes that the earthworm was not repelled by AITC while leaving the 
cup denotes that they were. We postulate that hatch ling earthworms are more sensitive to 
AITC because they lack a fully developed cuticle allowing AITC better access to the ESOs. We 
are currently expanding our fluorescent confocal microscopy studies to determine whether 
increased ESO size is due to increasing cell size or number. Lastly, we are using neuronal 
tracing to determine how neurons innervating the ESOs are connected to the earthworm 
central nervous system. 
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Enhancement of Rotavirus Database and Analysis of Rotavirus Classification Systems 

Ellie Weber 
Major: Biology 

Mentor: James Pease, Biology 

Rotavirus is a double-stranded RNA highly infectious and deadly virus that causes severe 
diarrhea that can lead to fatal dehydration in many animal species, including humans. Though 
rotavirus has been studied for nearly fifty years, there is still much work to be done regarding 
the systems used for classification and organization of strains. For this research project, there 
were two main areas of focus: to evaluate and question the current classification system of 
rotavirus strains based on VP4 and VP7 protein genotypes, and to create a database of all 
rotavirus strains discovered up to date. Using an 80% genotype cutoff value system to 
examine the different genotypes of VP4 and VP7 outer caps id proteins has shown 
discrepancies in the accuracy of this system. Further research must be done to fix exceptions 
to this system, or change it altogether. Furthermore, thousands of genotypes taken from 
online were analyzed, organized, and rearranged soon to be entered into the official 
database. The new sequences, mainly from bat species, were added to update the database 
and enhance the work done previously on the system by other members of the lab. A number 
of successful vaccines for rotavirus have been produced, however with the rapidly evolving 
nature of viruses, an accurate and efficient classification system is crucial for current and future 
development in the field. 
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Sailing for Prosperity : What Does the Hanseatic League Leave for the Northern German 
Cities and the World? 

Wenxin Wei 
Major: Finance and Accounting 

Mentor: Heiko Wiggers, German & Russian 

In this project, I explored the heritage of the Hanseatic League in Northern Germany through 
literary research (initiated in March 2020), field visits (from August 7th to August 21st, 2021 ), 
and interviews. The Hanseatic League was one of the most successful trade alliances centered 
in Northern Germany and expanded into the North and Baltic Sea area from the 13th to 15th 
centuries. In this project, I explored the heritage of the Hanseatic League in Northern 
Germany through literary research, city visits, and interviews. I visited five Wendish and Saxon 
cities in the area that identify themselves as Hanseatic cities. I also conducted interviews and 
literary research, primarily at the Europa Hansemuseum in Lubeck, to learn about the heritage 
of the Hansa from a historical and business perspective. After the observation and research, I 
formatted a reflective journal to document my experience in the area. The influence and 
heritage of the Hansa, in conclusion, is multidimensional and prominent, yet hard to concretely 
define when it comes to a cultural aspect. Regardless of its distance from 21st-century life, the 
Hanseatic League remains an inspiration for the power of solidarity given its unique collective 
networking. 
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Acculturation and college experience of Chinese international students in US universities 

Zhongze Wei 
Major: Sociology 

Mentor: Hana Brown, Sociology 

Using questionnaire surveys and in-depth interviews, this project studies the college 
experience of Chinese international students in US colleges and universities through the 
framework of acculturation, which is determined by one's identification with both heritage 
(Chinese) and dominant (American) culture. From the survey data, perceived English 
proficiency, attending high school in the US, and the number of American friends are found to 
be positively associated with identification with the dominant culture, while year in college is 
negatively associated with it. From the interview data, I discuss the different ways Chinese 
students "fit in" in an American college setting and more importantly how they justify their 
decisions by creating identities and drawing boundaries, highlighting the institutional and 
societal factors at play. Lastly, I analyze our findings through the lens of immigrants 
integration. 
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Synthesis of Melatonin and Sodium Alginate Nitrogen-doped Carbon Dots (NCDs) 

Stephanie Wen 
Major: Chemistry 

Mentor: Christa Colyer, Chemistry 

Here, the synthesis of Nitrogen-doped Carbon Dots (NCDs) from Melatonin and Sodium 
Alginate is studied. Nitrogen-doped Carbon Dots (NCDs) are carbon nanoparticles that are 
doped with Nitrogen in the process of synthesis. Carbon Dots show intense fluorescence and 
high sensitivity to the environment. With doping of Nitrogen, the quantum yield and the ability 
to fluoresce increase. Various conditions like temperature, heating time, ratios of starting 
materials used are modified for each sets of experiments. Experimental methods like UV-Vis 
Spectroscopy, FTIR Spectroscopy, Fluorescence Spectroscopy and Dialysis are employed to 
analyze the synthesized products. Current experimental results don't give a conclusion of 
synthesizing Melatonin-Sodium Alginate NCDs. After analyzing with Fluorescence 
Spectroscopy, current synthesized products show an intensity at around 70 FDU. However, the 
analysis of unreacted melatonin and sodium alginate indicates that the signal could possibly 
come from the unreacted melatonin. Future research plans focus on synthesizing Melatonin 
and Sodium Alginate NCDs that show a significant intensity in both emission spectrums 
(excitation wavelength at 360 nm) and absorbance spectrums. In addition, successfully 
synthesized NCDs can be used in future projects of sensing heavy metal ions like Cu2+ in 
solutions, which is closely related to industry like cosmetics. 
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Influence of Prominent Victorian Novelists on Social Reforms and Public Opinion 

John West 
Major: Undecided 

Mentor: Tom Phillips, English (emeritus) 

The British Empire under Queen Victoria's reign grew to become the leading world power of 
the nineteenth century with industrial and transportational superiority, vast colonial holdings, a 
rapidly expanding population, and an explosion of urban centers fostering innovation and 
technological prowess. Despite the empire's vast political and economic success, a range of 
social disparities, some inherited from the time of Georgian rule, others developed as a 
product of the nation's vast growth and power, persisted throughout Great Britain. Many of 
the era's most prominent authors used the success of their works to impact these social 
disparities, and in spite of the glorification of Victorian literature, the power and influence of 
their monumental pieces of the time period remain constant. The literary geniuses behind 
these Victorian classics came to define and shape generations of national and global thought, 
changing the way society came to think of the independence of feminine aspirations, 
highlighting and satirizing class consciousness, informing and connecting the population with 
the plight of the poor and helpless, extrapolating the functionings and roles of communities, 
and more, all the while sculpting works of mastery that remain integral parts of Western 
literature. 
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Evaluation of Data Transformation Methods for the Analysis of Single-Cell RNA 
Sequencing Data 

Nathan Whitener 
Major: Computer Science 

Mentor: Natalia Khuri, Computer Science 

Experimental methods to collect gene expression data have improved in recent years. These 
improved methods allow for the analysis of gene expression at a single-cell level. Single cell 
RNA sequencing (scRNA-seq) experiments generate data that may provide valuable insights 
into the composition of individual cells in different developmental stages and in different 
diseases, for example. Analysis of scRNA-seq data is challenging due to their high 
dimensionality, noise and sparsity. To circumvent some of these issues, data is transformed 
into alternative representations, however, systematic evaluation of different data 
transformation methods and their impact on the downstream scRNA-seq data analyses has not 
been done. We benchmarked two data transformation methods, namely, the novel data 
transformation method Gene Frequency - Inverse Document Frequency (GFICF), adapted from 
natural language processing, and the widely used logarithmic transformation. First, we 
evaluated how these methods impact the task of dimensionality reduction using Principal 
Component Analysis, t-Distributed Stochastic Neighbor Embedding, and Uniform Manifold 
Approximation and Projection. Second, we compared the accuracy of cell-type identification 
using unsupervised and supervised machine learning methods, cluster analysis, and 
classification, respectively. Specifically, we tested the k-means and PhenoGraph clustering 
algorithms and the XGBoost classification algorithm and estimated two performance metrics 
using the ground truth labels of 13 datasets of varying size and complexity. We found that 
although GFICF is well-suited for low sparsity datasets encountered in natural language 
processing, logarithmic data transformation of scRNA-seq data, results in higher accuracy of 
clustering and classification, as well as better performance in the dimensionality reduction 
tasks. 
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The Influence of Culture on Community Gardening 

Una Wilson 
Major: Biology 

Mentor: Daniel Johnson, Biology 

One of the most primal connections that humans share with nature is through agriculture. 
Historically, humans have commonly practiced agriculture in communal ways. As human 
populations have increased, however, and urban areas have become more dense, local 
community-based agricultural practices have dwindled. In many cases, this has led to the 
emergence of food deserts. To address the widespread lack of accessible and affordable 
produce in urban areas, community gardens have proliferated in many major cities across 
America. In this research project, I desired to understand what drew people to community 
gardening, and how their personal cultural identity influenced the way in which they gardened. 
I wondered if certain gardening techniques passed down from an ancestral source, and how 
community gardening could memorialize and preserve cultural identities. These thoughts 
provoked my central research question: how has culture influenced the way individuals have 
approached community gardening historically and in the present? Through conducting 
interviews and speaking to many people with diverse backgrounds, I realized that the 
complexity of the term "culture" was far greater than I had originally anticipated. Furthermore, 
those who drew upon their cultural heritage for gardening techniques were often removed 
from their family members who taught them those skills by multiple generations. I concluded 
that self-made cultural identity can be just as --if not more-- influential to a person as inherited 
cultural identity, and I found that this was most frequently what drew people to community 
gardening. 
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Reaching Creative Writers Through Wake Forest University's Writing Center 

Katie Wooten 
Major: English 

Mentor: Ryan Shirey, English 

Writing Centers have historically reported difficulty in attracting creative writers to use the 
services offered despite advertising themselves as spaces for all writers. Consistent with this 
trend, in the last decade of the Wake Forest University Writing Center's operations, 0.1 % of all 
appointments have been for Creative Writing classes. This project investigates why creative 
writers do not utilize the Wake Forest Writing Center by examining current tutoring practices, 
engaging with existing literature, and interviewing creative writing faculty on campus. These 
components of analysis together illuminate that the Center is currently equipped to meet the 
needs of creative writers on campus; while textual analysis of center reports revealed minor 
variations in the language used during creative writing appointments, it also confirmed that 
these appointments aligned with the center's pedagogical approach. Even so, of the creative 
writing professors interviewed, none had recommended the center's resources to their 
students. This project recommends outreach to creative writing faculty and creative writing 
events sponsored by the center in order to attract these creative writers to use the tutoring 
services offered. 
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Optimization of FDA-approved Drugs for Lupus Targets 

Haoqing Wu 
Major: Chemistry 

Mentor: Tony Reeves, Center for Precision Medicine, Wake Forest School of Medicine 

Systemic lupus erythematosus (SLE) is an autoimmune disease where the immune system 
mistakenly attacks healthy tissues. According to the Lupus Foundation of America, there are 
around 1.5 million Americans and at least 5 million people worldwide suffering from Lupus. To 
date, there is no cure for Lupus, only treatments controlling the symptoms, suppressing the 
immune system, and protecting organs from damage. Current Lupus treatments include anti-
inflammatory drugs, corticosteroids, antimalarials, anticoagulants, and immunosuppressives. 
The main goal of this project was to identify FDA-approved compounds that may be 
repurposed for SLE and optimize them for a novel protein target. To accomplish this, we 
performed molecular modeling of Compliment Receptor 1 (PDB structure 2MCZ) to identify 
the five highest affinity compounds and their respective binding sites. CR1 protects normal 
cells by removing opsonins, which are signaling molecules that identify pathogens and mark 
cells for removal. Mutations in the CR1 gene that affect this protein function lead to the 
autoimmune response. Structural information from molecular docking experiments was used 
to optimize and generate small libraries of drug derivatives. An iterative process of compound 
modification and molecular docking was able to identify novel compounds with improved 
affinity and specificity for CR1. 
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Poster #128 

The Neurobiology of Creativity and Decision-Making 

Hannah Yoder 
Major: Biology 

Mentor: Kenneth Kishida, Physiology and Pharmacology, Wake Forest School of Medicine 

Through neuroimaging and electrophysiological studies, it has been well-established that 
dopaminergic activity is essential for encoding reward prediction errors and guiding other 
aspects of reward-learning, motivation, and behavior. At the same time, dopamine has also 
been correlated with divergent thinking, an important measure of creativity. Furthermore, 
psychiatric conditions characterized by dopamine signaling defects like depression or bipolar 
disorder have been shown to influence creative ability and reward prediction errors. Despite 
dopamine's dual role in creativity and decision-making, the specific mechanisms by which 
these cognitive processes are connected have not yet been explored. In order to examine the 
relationship between decision-making and creativity, the present study established a novel 
online task that can be used to collect participant data from online platforms like Amazon 
Mechanical Turk (Mturk). To assess participants' decision-making, the first component of the 
online task is a Probabilistic Reward and Punishment Task (PRPT), a monetary gambling game 
where participants must learn to associate images with different monetary outcomes to 
maximize their earnings. Data collected from the PRPT will be used to computationally predict 
individual participants' reward prediction errors, learning rate, and other reward learning (RL) 
model variables. Results from the PRPT will be statistically correlated with participants' 
creativity scores, measured both by subjective Mturk layperson ratings and by objective 
semantic distance (SemDis) creativity scoring software. 



Poster Presentations Research Day 2021
Wake Forest University

152

Fabricating and Optimizing Organic Field-Effect Transistors 

Yue Yu 
Major: Physics 

Mentor: Oana Jurchescu, Physics 

Organic Field-Effect Transistors (OFET) are semiconductor devices acting like an on/off switch 
to control electronic signals in logic circuits. An OFET is a multilayer device composed of an 
organic semiconductor layer, a dielectric layer, and three contacts (gate, source, and drain). 
Due to the nature of constituent materials, OFETs exhibit high mechanical flexibility, tunable 
performance, and bio-compatibility, so they are envisioned as future components of flexible, 
wireless, wearable devices. 

An important parameter in OFETs' functions is the mobility of the charge carriers. Higher 
mobility means higher drift velocity for charge carriers to move, and thus a faster switching 
speed from the off to the on state. Due to the costly and difficult nature in fabricating high-
quality source and drain contacts, my goal is making transistors function with a high mobility, 
lower cost, and easy-to-fabricate contacts. To accomplish this, I fabricated and characterized 
properties of OFETs with various architectures after collecting data on hundreds of devices. 
We discovered that in OFETs with low-capacitance dielectric, the mobility from the low-cost, 
unoptimized contact matches the mobility from the contacts with complex and high-cost 
procedures. We concluded tuning the dielectric layer offers a powerful method to compensate 
for poor-quality contacts, and low-capacitance dielectric can lead to better performance, 
enabling the use of economical source and drain contacts. 

The common fabricating method is spin coating, which is efficient for small-scale research. 
However, it has limited control and huge waste in larger-scale production, so I also tested a 
more novel transistor-fabricating method called slot-die coating. 
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Poster #129 

Analyzing the Interaction and Propagation Pattern of Subtype and Substage in 
Alzheimer's Disease using Longitudinal Neuroimaging data 

Haorui Zhang 
Major: Mathematical Statistics 

Mentors: Minghan Chen, Computer Science and Oing Liu, Mathematical Statistics 

Alzheimer's disease (AD) is becoming increasingly prevalent as the world's population ages. A 
decline in self-care ability caused by Alzheimer's disease has not only affected the quality of 
life among patients and their families, but has also consumed vast amounts of social medical 
resources. Specifically, the heterogeneity of neurodegenerative diseases is a key factor to 
disease understanding and treatment development, and is usually evinced in the form of 
multiple phenotypes following distinct courses. 

Our project is facilitated by advances in noninvasive in vivo neuroimaging technologies that 
allow for the measurement of biomarkers (beta-amyloid, abnormal tau, and 
neurodegeneration) across the brain at the individual level. Our analysis was based on a 
significant amount of preprocessed longitudinal neuroimaging data from the Alzheimer's 
Disease Neuroimaging Initiative database, which includes 2753 amyloid PET scans, 839 tau 
PET scans, 3478 fluorodeoxyglucose (FDG) PET scans, and 504 diffusion-weighted images 
(DWI). Statistical approaches such as k-means clustering and z-score classification were used to 
detect disease stages according to regional biomarker levels. By identifying the stage 
transition path for each subject, we construct an overall transition matrix based on longitudinal 
neuroimaging data. Top stage transition trajectories can be considered as major evolutionary 
subtypes for Alzheimer's disease and then applied to predict the disease progression and 
development along existing stages. 

Results from z-score classification provide a more desirable result in revealing their subgroups 
and distinct trajectories of regional-related biomarkers compared to the k-means clustering. 
Our model offers statistical validity in revealing disease subtypes with correlated substages. 
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Uncovering the Heterogeneity of Neurodegeneration Trajectories in Alzheimer's Disease 
Using Deep Predictive Stratification Network 

Jingwen Zhang 
Major: Computer Science 

Mentor: Minghan Chen, Computer Science 

Despite the striking efforts in investigating neurobiological factors behind the acquisition of 
beta-amyloid (A), protein tau (T), and neurodegeneration ([N]) biomarkers, the diagnosis of 
Alzheimer's disease (AD) is often delayed due to the multiplicity of symptoms and 
heterogeneity in progression. Previously, we characterized the interaction of AT[N] biomarkers 
and their propagation across brain networks using a bistable reaction-diffusion model, which 
provides us promising results in predictive classification of AT[N] biomarkers. In this work, we 
apply a novel deep learning approach to improve our accuracy in prediction and to stratify 
aging brains into a set of fine-grained subtypes with distinct neurobiological underpinnings. 
We applied the network and AT[N] neuroimaging data to graph neural networks to extract 
cross-sectional features, then to long short-term memory networks to extract longitudinal 
features. These features are input to the subtyping network and then to a prediction network. 
Our network is trained to minimize the discrepancy between the clinical cognition assessments 
scores and our predicted scores. Due to the high dimensionality of our data and complexity of 
training nested neural networks, we are still in search of optimal parameters. Current model is 
able to predict the progression with a higher true positive rate and lower false positive rate 
than the receiver operating curve does. 
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Medical Pluralism in Tibetan Area of China: An Anthropological View 

Fuyuan Zheng 
Major: Anthropology 

Mentor: Karin Friederic, Anthropology 

Through this three-week-long qualitative ethnographic research, I get a basic understanding of 
the effect that Tibetan tradition has on local people's response to COVID treatment as well as 
how the authority of biomedicine has impacted the maintenance and development of 
traditional medicine there. The onsite research in the Tibetan area of China started on July 
26th and ended on August 16th. My original plan was to visit Nyingchi and Lhasa of the Tibet 
Autonomous Region (TAR) and also the Litang county of the Garze Tibetan Autonomous 
Prefecture, Szechuan, China. However, because of the spread of Delta virus in Southwestern 
China, the plan had to change, and I eventually only spent the first week in Lhasa, and the rest 
of the research was all conducted in Litang. 

Even though the overall time and space of the project were limited, staying in one place for a 
longer period was also an invaluable and inspiring alternative. Through my interview with 
several local healthcare professionals and also my personal experience in the local hospitals, I 
have not only developed a more critical perception of the way multiple medical practices co-
exist and compete in the area, but more importantly, it allowed me to expand my mindset to 
notice the advantages and disadvantages of each approach. 

In the next stage, I plan to investigate deeper into the medical pluralism in Litang as a system, 
considering how the system has been structured and the way it has been regulated by the 
political requirement from Chinese government. 
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An Exploration of the Stage Management system in the Chinese Theatre Industry 

Fuyuan Zheng 
Major: Theatre 

Mentor: J.K. Curry, Theatre and Dance 

For this research, an on line survey and offline interviews were conducted to look at stage 
managers in China. The survey, while including basic questions such as salary, work hours, 
gender, educational levels, etc., also takes into consideration the concerns specifically for 
stage managers in China, for instance, the lack of conservatory training in the field. I compared 
the situation in China with the US Stage Management system through a cultural and political 
lens, exploring the key factors that hinder the establishment of an official association for stage 
managers in China. 

As a pioneering study on the industry of stage management in the contemporary Chinese 
theatre market, the survey allowed all the stage managers who might work in Mainland China 
at some point, including myself, to have a better idea of the current situation and even to 
foresee the future. In addition, because of my overseas educational background, the network I 
have that is important for pursuing a career in the industry is more or less restricted. 
Therefore, while conducting the research, I got connected with more theatre fellows, 
especially those who have had experience in stage management, and invited them to be a 
part of this ongoing project by contributing to the distribution of surveys and coming up with 
constructive suggestions. Further from that, I will be extremely happy if this can promote the 
establishment of an official association for Chinese stage managers. 
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The Economics of the Restaurant Industry During Covid-19 

Nick Zuga 
Major: Economics 

Mentor: John MacDonald, Economics 

The initial research question that I proposed was a cost-benefit analysis of the economic 
impact of lockdowns on the restaurant industry in Baltimore and Paris versus the reduction in 
the spread of Covid-19. I also researched the economic differences between multiple 
businesses within the industry and the importance of the different government systems in the 
two cities. In the preliminary stages I collected data on Covid-19 statistics in Baltimore and 
Paris to understand the trends of the pandemic. The bulk of my research was a series of 
interviews, first in Baltimore and then in Paris, with different food service companies: 
restaurants, bars, wine stores, hotels, caterers, and more. In these interviews I asked questions 
about the timeline of their closure, how Covid-19 restrictions impacted their revenue and 
stability, and how they navigated the economic insecurity of the pandemic. I also spent a lot of 
my time in Paris studying and experiencing the cultural differences between Paris and 
Baltimore that contributed heavily to my research. I then analyzed the Covid-19 statistics that I 
collected to determine whether or not the lockdowns were objectively successful in slowing 
the spread of Covid-19. Next, I compared the economic data that I collected in relation to 
those Covid-19 statistics on a restaurant-by-restaurant basis to make an analytical claim about 
whether or not the economic costs outweighed the benefits of slowing the spread of Covid-
19. 
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