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Oral Presentation 1
 

Interning in the House of Representatives & 
Exploring 

Abby Furman  
Major: Politics and International Affairs 

Mentor: Katy Harriger, Politics and International Affairs  

 

This summer, I set out to better understand the realm of political 
communications in Washington, DC, preparing me to pursue a career 
in a related field through well-developed skills, relationships, and a 
deeper understanding of a specific issue. I accepted an internship with 
the office of Congressman David E. Price in the House of 
Representatives. Congressman Price represents North Carolina’s 
Fourth District. Throughout my time with his office, I collected a 
portfolio of research, briefs, social media, and other relevant materials, 
completed a schedule of informational interviews to build my 
professional network and understanding of the field, and wrote a 
research paper on Congress as a check on the Supreme Court, 
specifically as it related to the Dobbs v. Jackson decision. The results of 
this undertaking are primarily personal. Through these pursuits, I 
experienced professional, academic, and personal growth, which helped 
shape a clearer vision of my career following graduation. I hope to 
return to Capitol Hill as a staffer and pursue public service before 
focusing on public interest in law school. Additionally, I have a renewed 
enthusiasm for politics and new skills in constituent communications, 
legislative analysis, and interpersonal relations in a congressional 
context. My research on the Supreme Court and Congress inspired my 
current thesis’s topic: analyzing the filibuster’s historical development 
and its power in the Senate. Thanks to all of these developments, my 
summer exploration granted me comprehensive insight into my future 
goals and the complexity and importance of progressive government. 



Oral Presentation 2
 

An investigation into the cultural and societal 
factors affecting maternal birth outcomes in Iceland 
and the Netherlands 

Laura Page  
Major: Health and Exercise Science 

Mentor: Gary Miller, Health and Exercise Science 

 

Maternal mortality rates in the United States are rising despite advances 
in modern medicine. In contrast, other countries such as Iceland and 
the Netherlands have much lower maternal mortality rates. Thus, there 
is a need to understand the healthcare system and culture in other 
countries with reduced maternal mortality rates. In this study, I explore 
cultural and societal factors that contribute to improved maternal birth 
outcomes in Iceland and the Netherlands.  Data come from interviews 
with 25 professionals, such as Icelandic and Dutch midwives, 
obstetricians, and researchers. I show that public health insurance, 
midwifery-led pregnancy care, postpartum home visits, and 
government-provided maternity leave provide women with more 
options for their delivery and improved access to personal pregnancy 
care. These efforts are supported by midwives' emphasis on women's 
autonomy and natural childbirth. 



Oral Presentation 3
 

Sports Activism and the Racial Status Quo: 
Disentangling Individuals’ Conceptualization of and 
Perceptions of Sports Activism 

Elizabeth Seagroves  
Major: Politics and International Affairs 

Mentor: Betina Wilkinson, Politics  

 

These last few years have seen a spike in the wide array of professional 
athletes making public statements on highly contentious political issues 
such as racism, police brutality, criminal justice reform and immigration. 
Existing studies on sports activism and its effects lend credence to the 
fact that sports elite rhetoric can shape individuals’ policy stances, 
particularly when the message recipients share an in-group identity with 
the messenger, when the information is counter-stereotypical and 
among those who regard racism as a problem (Harrison et al. 2017; 
Wilkinson et al. 2022). However, our knowledge of individuals’ 
perceptions of and favorability toward sports activism is quite limited. 
Building on research on critical race theory and racial resentment (e.g., 
Stephens-Dougan 2021), we develop a Sports Activism and Racial Status 
Quo (SARSQ) theory positing that individuals’ conceptualization of and 
favorability towards sports activism is grounded in their support of the 
racial status quo (with Whites at the top of the sociopolitical hierarchy). 
We rely upon an open-ended survey of college students and an 
interview study in a Southern city to test our theory. 

 

 

 

 

 

 

 



Oral Presentation 4
 

Developing a Radioactivity Assay to Quantify DNA 
Methylation 

Andrew Tian  
Major: Biochemistry and Molecular Biology 

Mentor: Lindsay Comstock, Chemistry 

 

DNA methylation is an important epigenetic modification that plays a 
role in gene regulation, as genes containing methylated DNA are not 
expressed. Catalyzed by a class of enzymes called DNA 
methyltransferases (DNMTs), a methyl group from S-adenosyl-L-
methionine (SAM) is transferred to its CG recognition site. In Dr. 
Comstock’s lab, a SAM analog was developed to identify substrates of 
DNMTs and to ultimately investigate the physiological effect of such 
modifications in vivo. The SAM analog was previously shown to 
irreversibly inhibit DNMT3A covalent binding. Thus far, efforts to 
determine the enzyme kinetics of DNMT3A and measure a Ki for the 
SAM analog has been challenging. Here, a radioactive assay was 
developed to accurately quantify low levels of DNA methylation to 
determine inhibition potency of the SAM analog. This required the use 
of 3H-methyl SAM to generate radiolabeled DNA that can be easily 
quantified by liquid scintillation counting. Streptavidin coated magnetic 
beads were initially employed to isolate methylated DNA, but this 
approach yielded high background noise and low DNA binding 
efficiency. Thus, an alternative approach was instead taken to isolate the 
negatively charged DNA on a positively charged membrane. 
Experiments conducted using this membrane binding assay not only 
improved the DNA binding efficiency, but also reduced background 
noise. Additionally, experiments maintained the high sensitivity of 
detecting radiolabeled DNA, as low levels of 3H-methylation were 
quantified even at high concentration of the inhibiting SAM analog. It 
was concluded that the membrane binding assay was ideal for 
determining the SAM analog inhibition potency accurately.  

 

 



Oral Presentation 5
 

Aesthetic Appreciation of Nature 

Tony Yao  
Major: Philosophy 

Mentor: Stavoura Glezakos, Philosophy 

 

This research focuses on the domain of aesthetic appreciation of nature, 
an important topic in the eighteenth century that discusses the reason 
behind the aesthetic contemplation of natural wonders. The research 
first offers an overview of the concepts on philosophical aesthetics and 
art, and then visits several arguments by different philosophers that 
focus on the appreciation of beauty, the association between 
imagination and aesthetic judgment, and the motives underlying our 
aesthetic contemplation. The research would finally conclude with my 
thoughts on our reason behind nature aesthetic appreciation and a brief 
discussion on the value behind aesthetic appreciation. 

  



Poster Presentation 1
 

Using Evolutionary Algorithms and Pareto 
Rankings to Identify Secure Virtual Local Area 
Networks 

AJ Aizpurua 
Major: Computer Science 

Mentor: Errin Fulp, Computer Science 

 

Virtual Local Area Networks (VLANs) allow for the logical separation 
of computer devices into groups based on a security policy. Only 
devices within the same VLAN group are allowed to communicate with 
each other. Now finding an efficient  number of VLAN groups to 
provide a secure network becomes increasingly difficulty as the number 
of devices increases. Genetic Algorithms (GAs) can be utilized to find 
an optimized VLAN configurations in accordance to a security policy. 
The downside to GAs is that they are essentially a search algorithm, 
which suffer from an early convergence to VLAN configurations with 
lower security or with an unoptimized number of VLAN groups. Our 
research was focused on a solution to these convergence issues. What 
our new GA approach does is keeps track of the currently generated 
solutions (GA population) and makes sure that there is diversity 
between the first rank (Pareto Ranking). If we detect that a certain 
percentage of the first rank is the same, we alter some of the solutions 
to consider a larger number of VLAN groups. This alteration does not 
affect the security of the solutions. We have found that this solution 
consistently discovers secure, efficient VLAN configurations while 
mitigating early convergence issues.



Poster Presentation 2
 

Unpacking appropriation: An examination of actor-
related factors in cultural appropriation 

Madeline Alexanian 
Major: Psychology 

Mentor: Lisa Kiang, Psychology 

 

This presentation examines nuances in cultural appropriation 
perceptions given that the potentially fine line between cultural respect 
and exploitation is not well understood. Using a mixed-methods 
approach and culinary-related scenarios, the proposed poster 
manipulates and examines actor-related factors (e.g., background, 
intent) to illuminate how appropriation is recognized.   

College-aged participants (N = 167; 52.1% female; 65% White) 
randomly read one of three fictional “Taco Madre” conditions before 
rating their desire to try the restaurant. Conditions were identical 
except for the owners: a white chef profiting off trendy Mexican cuisine 
(N = 55), a Veracruz native bringing heritage flavors to the US (N = 57), 
and a white chef sharing his passion for Mexican culture (N = 55). A 
one-way ANOVA revealed that participants were least inclined to try 
the restaurant with the cash-seeking chef (F(2, 64) = 9.18, p < 0.001), 
but no significant differences were found between the other two 
conditions. 

In determining if respectful engagement with cultural products is 
possible, 96% of participants responded affirmatively. Open-ended 
responses highlighted that engagement with cultural products must be 
met with a conscious orientation toward respect. These findings suggest 
that the appropriative nature of using cultural products may truly stem 
from insincere intent and disingenuous motives. 

Taken together, the results illustrate the strong influence of intent on 
perceptions of cultural appropriation as the manner of interactions 
seem to carry more weight than racial/ethnic background alone. These 
findings reflect ways genuine intent may manifest and open the door for 
deeper exploration the phenomenon.



Poster Presentation 3
 

Drosophila melanogaster proboscis extension in 
response to anthocyanins suggest presence of 
anthocyanin detecting taste receptors 

Isabella Allar 
Major: Biology 

Mentor: Mike Rizzo, Biology  

 

Anthocyanins are red and purple pigments produced in plants and are 
generally not thought to contribute to taste. However, we are testing 
to see how the common fruit fly, Drosophila melanogaster, responds to 
this pigment when isolated. We do this using a common behavioral 
assay, the proboscis extension response (PER) assay. Drosophila have 
taste receptors on their legs, and when they detect food, they will 
extend their proboscis, which serves as a straw to drink the food. In 
the PER assay, we find a ratio of flies that extend their proboscis in 
response to tasting a substance of interest (anthocyanins), water, and 
sugar after a period of starvation. We determine the flies appetite for 
the substance of interest by comparing these ratios. Thus far, we have 
tested four anthocyanins: cyanidin, malvidin, petunidin, and delphinidin, 
and determined that drosophila find these substances to be mildly 
appetitive in that a greater ratio will respond to the anthocyanin than 
water, but fewer than sugar. This is evidence that drosophila possess 
anthocyanin detecting taste receptors. To further support this claim  we 
have used mutated flies that cannot smell and blind flies to ensure that 
the reaction is due only to taste. In further research, the lab hopes to 
identify and locate these taste receptors and their mechanism of action.



Poster Presentation 4

 

The Use of Nonwoven Meltblown Fabrics to Filter 
Water 

Judy Assaad 
Major: Psychology 

Mentor: Kyana Young, Engineering & Jaime Cardenas, Biology 

 

More than 2 billion people do not have access to clean drinking water 
due to contamination. Nitrates and phosphorus are contaminants that 
are typically found in stormwater runoff. These nutrients pose a 
problem because in excess, they cause algae to grow faster than 
ecosystems can handle. This increase in algae can harm water quality, 
food resources and habitats, and it can decrease the levels of oxygen in 
the water, harming the wildlife. Our proposed solution to this crisis is 
the use of meltblown nonwoven fabrics to filter the water. In these 
experiments, water was obtained from Salem Creek and tested to 
establish the baseline concentrations for nitrates, phosphorus, and 
Escherichia coli. The efficacy of meltblown nonwoven fabric’s ability to 
capture the aforementioned contaminants was established in the lab. 
The results of the fabric’s ability to capture E. coli are very promising; 
the percentage removal of E. coli was 41%.  This technology can be used 
to filter urban bodies of water and along streambanks to capture the 
runoff before entering waterways. The percentage removal of nitrates 
and phosphates were not as promising, as the results were -74.9% and 
-146.7% respectively. Alterations to pore sizes and the filtration system 
being used in the experiment could result in the effective filtration of 
nitrates and phosphates. Further experimentation is needed to come to 
this conclusion. 



Poster Presentation 5 

 

Ethiopia's Role in Pan-Africanism 

Rute Ayalew 
Major: Politics 

Mentor: Nate Plageman, History  

 

The space in Pan-Africanism that Ethiopia takes up – both as an idea and 
physical land – has been a force towards identity reclamation for the 
black diaspora since the late 19th century. And Ethiopia remains a salient 
presence in Pan-African circles, especially with the development of 
Rastafarianism as a religion and the source of popular culture. But a 
deeper look into the black diaspora's affinity towards Ethiopia reveals 
concrete support for defending the last independent nation in Africa 
that reached beyond sentimental words. This research aimed to 
interrogate the other side of this relationship: how Ethiopia responded 
to the black world. The Ethiopian perspective of this relationship is 
admittedly less documented however with archival material from 
Ethiopian diplomats and migrants primarily based in Harlem, NY, this 
research sheds light on the hidden Ethiopian Pan-Africanists. Though 
not to dilate microhistories, this research does offer meaningful 
memory of the complex stories of Pan-Africanism and the black 
diaspora as the contradictions of Ethiopia's imperial infrastructure and 
liberatory praxis somehow danced together during a period of forced 
erasure of black history.



Poster Presentation 6

 

Road Network Structure Identification in the 
Peruvian Amazon using Machine Learning and 
Neural Networks 

Isaias Bahena 
Major: Computer Science 

Mentor: Paul Pauca, Computer Science 

 

Artisanal-scale gold mining (ASGM) is a major environmental issue in 
the Peruvian Amazon region of Madre de Dios. Miners primarily cause 
deforestation, mercury pollution, and habitat destruction in efforts to 
reach gold. They create dirt roads that serve as networks between 
mining locations. Locating and understanding such networks from 
satellite imagery would provide information needed for effective control 
and governance. However, this is a challenge because of poor resolution 
of satellite images, low spectral information found in few color channels 
(e.g. RGB images compared to hyperspectral images), and similarity of 
dirt roads to other features including water streams, deforested areas, 
and agricultural activity.  

I collaborated with researchers at the WFU Intelligent Remote Sensing 
Conservation & Discovery Lab to address the problem of dirt road 
detection from satellite imagery. First, I created a labeled dataset 
containing numerous roads from imagery captured by the PlanetScope 
satellite constellation of a 1600 square kilometer region in Madre de 
Dios affected by ASGM. The labels (road pixels vs. non-road pixels) 
were created manually and are essential for classification via supervised 
machine learning techniques. Second, using this data, I characterized the 
performance of two main classification methods: random forests (RF) 
and convolutional neural networks (CNN). RF is the industry standard 
method in machine learning while CNNs and deep learning are newer 
and promising methods. The results show that RF provides higher recall 
than CNNs, but at the expense of very low accuracy. Visually, the 
results also show that CNNs better utilize spatial information than RF.



Poster Presentation 7

 

Correlation and network analysis on metabolites 
and clinical parameters of Rhesus macaques and 
Kra monkey samples with parasitic infection 

Lu Irene Bai 
Major: Biology 

Mentor: Regina Cordy, Biology  

 

Malaria is the most deadly parasitic disease, and is caused by infection 
with Plasmodium parasite. In contrast to the hundreds of thousands of 
human infections which result in death each year, Kra monkeys (Macaca 
fascicularis) can regulate the parasitemia and avoid death brought on by 
Plasmodium knowlesi without treatment. Recognition of the molecular 
similarities and differences between human and Kra monkey responses 
to parasitic infection may facilitate identifying the potential metabolite 
targets associated in disease progression and recovery. This project 
examined the changes in more than 180 metabolites corresponding to 
9 clinical indicators in samples from Kra monkeys infected with P. 
knowlesi sporozoite and samples from rhesus macaques (Macaca 
mulatta) infected with P. coatneyi strains, taking into account existing 
experiments and available datasets for malaria research. To achieve this, 
correlation analyses were performed in R, heatmaps and networks were 
generated to validate and illustrate recent findings, which were then 
applied to pinpoint metabolites of interest. Our results confirm 
important discoveries made in earlier research, such as the inverse 
correlation between parasitemia and white blood cell count when 
particular amino acids were used in both tests. The strategy is further 
supported by the finding that creatinine measured using a chemical 
blood analyzer and creatinine assessed using metabolomics as a positive 
control group were positively correlated.



Poster Presentation 8

 

Social Media Comparison, Identity Distress, and 
Wellbeing in the Adjustment to College 

Amelia Baker 
Major: Psychology 

Mentor: Lisa Kiang, Psychology 

 

For many young adults, the beginning of college is a pivotal time in the 
transition from childhood to adulthood. There are a variety of 
outcomes associated with how well an individual’s transition goes, 
including their academic success (Larose et al, 2019), their mental health 
(Pedrelli et al, 2015), and how well they adapt to adulthood 
(Schulenberg et al, 2004). Previous literature suggests that social media 
comparison and identity distress are relevant to individuals in the early 
stages of their college career, as well as related to one another (Yang 
et al, 2018). The current study aims to further understand the 
relationship between social media comparison, identity distress, and the 
college transition, while also considering how they relate to individual 
wellbeing. Based on previous research, we hypothesize that individuals 
who engage in higher levels of social media comparison and experience 
increased identity distress will have more difficulty adjusting to college, 
and lower levels of wellbeing. In order to collect our data, a survey will 
be conducted, and 200 undergraduate psychology students from Wake 
Forest University will be recruited to participate. The survey will collect 
qualitative data utilizing subscales of the Social Media Comparison Scale 
(Yang et al, 2018), Identity Distress Scale (Berman et al, 2004), Ryff 
Wellbeing Scale (Ryff & Keyes, 1995), and the Student Adaptation to 
College Questionnaire (Baker & Siryk, 1984).  



Poster Presentation 9

 

Comparative Tomato Genomics: Data Validation 
and Applications 

Louis Ballard 
Major: Biochemistry 

Mentor: James Pease, Biology & Andria Harkey, Biology 

 

In a changing climate, resilient food crops will be a valuable asset. Thus, 
it is important to understand what genetic factors give rise to these 
phenotypes. In the past year, the Genomics of Thermotolerant Tomato 
Reproduction (GTTR) consortium has constructed a database (Solavar) 
which allows users to compare the assembled genomes of related 
tomato populations and identify genetic loci where those populations 
differ from one another. Ultimately, the goal of GTTR is to determine 
the genetic loci that are responsible for an observable heat resistance 
in certain populations of tomato plants. However, with appropriate 
accessions, Solavar can facilitate many inquiries regarding comparative 
genomics in tomatoes. In the coming semester, I intend to use this 
interface to evaluate a phenotype that often results from genetic 
variation: drought tolerance.  

Thus far, the goal of the project has been to examine the genomics of 
thermotolerant tomato populations. As such, the majority of 
acquisitions currently in the database cater to that end. The reliability 
of compiled DNA sequences varies. The same dataset can be 
interpreted in many different ways. In order to perform accurate 
association studies, we must first ensure that the alignments are 
complete, accurate, and relevant to our inquiry of choice. Last summer, 
I wrote a variety of algorithms that serve to automate the quality 
checking process. These techniques allow us to determine which 
datasets are most informative for a given inquiry. With this system, we 
will be able to identify many useful genes that could improve tomato 
cultivation around the world.



Poster Presentation 10

 

Quantifying Changes in Vegetation Phenology for 
Fire-affected Areas in North Carolina using Leaf 
Area Index derived from Satellite Remote Sensing 
and Ground Observations 

Matthew Barnes 
Major: Physics 

Mentor: Lauren Lowman, Engineering  

 

While heavily destructive to natural and built environments, fire is 
crucial for some ecosystems and can help foster growth and prosperity 
through a process known as ecological succession. Evaluating the plant 
life cycle (i.e. phenology) in these scenarios is crucial to understanding 
the process as a whole, while also giving important insights into land and 
fire management. We used Leaf Area Index (LAI) as our measure of 
vegetation growth stage. For this work, we have collected ground-based 
measurements of LAI at monthly intervals after prescribed burns in 
North Carolina. Using Landsat-8 and MODIS (Moderate Resolution 
Imaging Spectroradiometer) satellite data within a data-fusion machine 
learning algorithm, we quantified changes in vegetation phenology for 
fire-affected regions in North Carolina across diverse ecosystem types 
(i.e., forests, grasslands, and coastal wetlands). LAI estimated from 
ground-based measurements were compared to simulated LAI using a 
data-fusion machine learning algorithm and the MODIS LAI product. 
Initial results show that the satellite data matches seasonal trends from 
ground observations across the different ecosystems in North Carolina. 
However, there are clear differences in LAI estimates related to the 
spatial scale of each instrument. Landsat (30 m) and MODIS (500 m) 
tend to underestimate LAI compared to ground-based point 
measurements in grasslands, but overestimate for conifer stands. Our 
results demonstrate the importance of understanding subgrid scale 
heterogeneity for land managers interested in using satellite remote 
sensing data to monitor vegetation regrowth for fire-affected areas.



Poster Presentation 11

 

Life Security, Liberty, and Happiness 

Roscoe Bell 
Major: Psychology 

Mentor: Shannon Brady, Psychology & Jay Ford, Religious 
Studies 

 

Several studies have suggested that self-awareness, or roles of “Self-
Authoring” (Scanlon, 2008), contribute heavily toward positive well-
being (Duval et. al, 1972). In my own passion for increasing well-being, 
or happiness, becoming self-aware, and taking actionable steps toward 
improvement as a result, I wanted to better understand what makes 
other cultures happy and whether self-awareness is involved in it. 
Though I did not limit my research to self-awareness, there was a heavy 
emphasis on it. In order to do this, I traveled to Vietnam and Denmark, 
where I randomly selected individuals to survey and conducted a 30-
minute interview, asking questions around well-being and ones that 
eluded to self-awareness/improvement. The findings showed that 
concepts of “security” and “freedom” were significant contributors to 
positive well-being. It seems that these aspects open gateways for self-
awareness and as a result self-improvement. In addition, in both of these 
cultures, a care for one’s neighbor is highly emphasized and drives 
motivation to be better people. Given the nature of the research, these 
findings were not deemed statistically significant or generalizable to the 
entire population, but still meaningful and life-changing to hear and 
experience.



Poster Presentation 12

 

Processing Nanostructured Mixed-Metal Oxides for 
Electrochemical Hydrogen Production 

Jackson Berryman 
Major: Chemistry 

Mentor: Michael Gross, Engineering  

 

Yttria-doped BaZrO3-δ (BZY) mixed-metal oxides have received wide 
attention as effective materials for solid-oxide electrolysis cell (SOEC) 
hydrogen production due to their high chemical stability and proton 
conductivity. Two BZY formulations in particular, BaZr0.76Ni0.04Y0.2O3-δ 
(BZNY) and BaZr0.8Y0.2O3-δ (BZY20), have been shown to have suitable 
reactivity for electrochemical hydrogen (H2) production. Realizing the 
targeted BZY phases with sufficient purity necessitates high calcination 
temperatures, which can result in a low specific surface area and a 
concomitant low density of reaction sites within the porous electrode 
composites. In this study, two BZY synthesis methods, combustion and 
in-situ carbon templating, and a range of processing temperatures were 
explored to better understand the processing conditions that result in 
the pure, desired mixed-metal oxide phase. The minimum calcination 
temperatures required to achieve pure, desired phases were 
determined using x-ray diffraction and a crystallographic database. 
Specific surface area analysis was conducted with cryogenic physical 
adsorption techniques. The lowest calcination temperature at which the 
pure, desired phase formed occurred using the combustion method, a 
700°C calcination in air for two hours, with a resulting specific surface 
area of 13.4 m2·g-1. In-situ carbon templating processed the pure, 
desired phase after a 900°C calcination, with a resulting specific surface 
area of 10.2 m2·g-1. Given the combustion method has been identified 
as the most promising approach, future work will involve integrating 
BZNY and BZY20 materials produced by the combustion method into 
the anode bilayer and electrolytic membrane of SOECs to measure 
electrochemical performance. 

 

 



Poster Presentation 13

 

A view into the self-confidence of medical 
interpreters: Language acquisition’s and training 
level’s role in perceived ability 

Olivia Blake 
Major: Spanish 

Mentor: Sara Fernández Cuenca, Spanish   

 

The growing number of Spanish speakers with limited English 
proficiency in the U.S. has taken center stage in the healthcare sector − 
especially during and after the pandemic − primarily due to the high 
demand for medical interpreters. Interpreters are often second 
language (L2) learners or heritage (HL) speakers who differ in their 
context and age of acquisition of Spanish. Moreover, due to the sharp 
uptick in need, many medical interpreters vary in their level of training. 
This raises the question of how these two variables, language acquisition 
and training, impact medical interpreters’ self-confidence in their 
abilities. The present study goes beyond past studies and examines how 
interpreters’ language acquisitional profile, in addition to the variable of 
training[1], may impact their confidence in their abilities, especially as it 
relates to three factors: language ability, interpreting skills, and cultural 
competency. Participants were asked to complete a survey about their 
language and training background, using a  combination of Likert scale, 
open-ended, and hypothetical scenario questions targeting their self-
confidence to perform efficiently in these three domains. The 
preliminary results suggest that medical terminology seems to be an 
area of lower self-confidence for all groups regardless of acquisitional 
profile, with professionally trained L2 interpreters noting that they feel 
more confident with English medical terminology. Additionally, 
professionally trained L2 interpreters seem to feel the least confident in 
dealing with patients whose primary language is not Spanish and acting 
as cultural liaisons. 

[1] Comparisons between trained and untrained Spanish-English medical 
interpreters. 



Poster Presentation 14

 

Rethinking Social Isolation’s Effects on Female 
Long Evans Rat’s Display of Anxiety-like and Binge 
Drinking Phenotypes 

Matthew Blumberg 
Major: Psychology 

Mentor: Jeff Weiner, Physiology and Pharmacology 

 

Despite there being an expansive literature on how early life stress (ELS) 
can lead to the display of anxiety-like and binge drinking behaviors in 
rodent models, the vast majority of these studies only consider male 
participants. As a result, there is a need to develop similar models that 
will produce these same phenotypes in female Long Evans rats. Because 
these reported sex differences could be due to earlier puberty onset, 
the present paper will expose 4 cohorts of female Long Evans rats to 
different social isolation windows between postnatal day (PD) 21 – 70, 
where their anxiety-like and binge drinking behaviors will then be 
assessed in the weeks following. In the end, it was observed that the 
different isolation windows led to the display of different anxiety-like 
and binge-drinking phenotypes across cohorts. Interestingly, in this 
model, the cohort that was group housed from PD 21 – 70 and not 
separated showed the most extreme and enduring binge-drinking 
phenotypes. Future experiments relating to this project will examine 
the role that specific cell types play in mediating these increased binge 
drinking behaviors observed in the group housed cohort, focusing on 
microglia’s role in the development of sex differences and in the 
inflammatory responses.



Poster Presentation 15

 

Investigating the molecular epidemiology and 
prognosis of smoking and gliomas 

Gabby Bognet 
Major: Biology 

Mentor: Roy Strowd, Neuro-Oncology 

Objective: Evaluate the association between smoking status, genetic 
alterations in primary glial neoplasms, and survival.  

Background: Smoking may contribute to cancer-associated genomic 
instability with increased tumor mutation burden and frequency of 
mutations.  

Methods: Retrospective cohort study of patients (>18 years) 
diagnosed with malignant glioma (WHO Grade 2-4) between 2000-
2020 and receiving oncologic care at Wake Forest Baptist 
Comprehensive Cancer Center. Data was queried for demographic, 
clinical, and treatment characteristics. Smoking status was defined as 
active/former vs never smoker. 

Results: 291 patients identified; mean age 59 ± 15 years; 54% male; 158 
GBM, 64 astrocytoma (28 LGA, 36 AA), 48 oligodendroglioma (39 
LGO, 10 AO), 20 other glioma. 58% were never smokers and 42% were 
current/former smokers with 7.1 ± 12 years mean smoking. No 
difference found in age (p=0.38), diagnosis (0.07), resection (0.75), prior 
radiation (0.08), or chemotherapy (0.75) by smoking status. The most 
frequently altered genes were TERT (69%), CDKN2A (41%), TP53 
(45%), CDKN2B (38%), EGFR (33%), IDH (31.0). In astrocytoma 
patients, 73% of smokers and 42% non-smokers had TP53 mutation (p 
= 0.10); 7% smokers and 42% non-smokers had EGFR amplification (p 
= 0.06). Median OS was shorter for smokers (46 vs 141 months, 
p=0.045) with 42% greater risk of death (HR 1.42, 95%CI 1.01-1.99, 
p=0.045). This remained when controlling for histologic diagnosis 
(adjusted HR 1.45, 1.02-2.04, p=0.034) but not for age and diagnosis 
(adjusted HR 1.25, 0.88-1.78, p=0.20). 

Conclusion: Smokers have shorter survival from malignant glioma. 
While age differences may contribute, smoking-related genomic 
alterations are not a mechanism for survival differences. 
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Out on the Ranch: An introduction to animal care 
and veterinary science at an exotic animal sanctuary 

Anamika Bose 
Major: BMB 

Mentor: Jackie Sheridan, Scholars' Office  

 

Three Ring Ranch in Kailua-Kona, HI is a USDA certified animal 
sanctuary providing refuge and care for a wide range of species with 
various physical and psychological maladies. The ranch and its owners 
are prominent in the Hawaiian veterinary/zoology community and are 
professionally connected to significant animal care, research, and 
conservation institutions throughout the western US. In order to 
receive a comprehensive introduction to handling a variety of species, 
particularly exotics, and to gain insight into professional careers in 
veterinary medicine, zoology, and animal science, I completed a two-
month internship at Three Ring Ranch and also volunteered at closely 
affiliated institutions. As a "trained keeper," I gained experience with 
animal behavioral analysis, nutrition, grooming, drug administration, 
check-ups, and assisting in veterinary operations while simultaneously 
discovering how a non-profit animal sanctuary is run. As a molecular 
biology student interested in being a research veterinarian, I also 
appreciated learning about interesting research opportunities in ecology 
and veterinary science, including projects specific to Hawaii's extremely 
unique and diverse wildlife.
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Item-Level Variables of Verbal Fluency 
Performance as Early Predictors of Cognitive 
Decline in MCI and AD 

Caroline Brady 
Major: Psychology 

Mentor: Janine Jennings, Psychology 

 

As individuals age, the risk of developing Alzheimer’s Disease (AD) and 
mild cognitive impairment (MCI) increases dramatically. However, for 
current treatments for AD to be most effective, we need cost-efficient 
ways to detect high-risk individuals early in disease progression (Vonk 
et al., 2021). One potential means for early detection of cognitive 
impairment is use of a verbal fluency task, which is commonly 
administered during neuropsychological assessments to assess word 
generation and semantic memory retrieval (Shao et al., 2014). 
Traditionally, verbal fluency tasks have been scored for clustering 
(groupings of semantically related words) and switching (transitioning 
between clusters), but more recent research suggests that individual 
word-level characteristics may be better indicators of early decline. 
Consequently, the present study will focus on trying to identify word-
level predictors of cognitive impairment such as, lexical frequency/word 
typicality, phonological complexity, and age of acquisition. Data will be 
obtained from the Alzheimer’s Disease Core Center (ADCC) 
longitudinal study at the WFU School of Medicine for individuals either 
with AD or MCI compared to that of cognitively healthy adults. The aim 
is to determine which variables show cognitive decline, and whether 
those deficits are already present in MCI (often a precursor to AD). We 
predict that cognitive decline will result in higher lexical frequency 
values, lower phonological complexity, and words associated with an 
earlier age of acquisition. A greater understanding of differences in these 
variables across our groups may help identify individuals at risk for AD 
who would benefit from early treatment interventions.  
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Using Transfer Learning for Classification to 
Support Emotion Recognition for Children with 
Autism Spectrum Disorder 

Josiah Brinson 
Major: Physics 

Mentor: Damian Valles, Texas State University Ingram School of 
Engineering  

 

Children with Autism Spectrum Disorder (ASD) commonly have 
difficulty perceiving and identifying the emotions that those around 
them, particularly strangers, are experiencing and expressing. A machine 
learning based app is currently being developed for teaching emotion 
recognition, specifically to children with ASD. In concept, such an app 
could be aimed at another individual and consequently display that 
person’s most probable current emotion in the form of an emoticon. 
Although initial prototypes have been developed, they are limited to 
very basic emotions (i.e. happy and sad) and the results are inconsistent. 
The app needs a more reliable and versatile emotion classification model 
than has previously been used. This research focused primarily on 
investigating the viability of several machine learning models for the 
emotion classification process. Because most image detection models 
are not pre-trained for emotion classification, a transfer learning 
process was necessary, which involved extensive training iterations with 
various models and layers. One model in particular - EfficientNetV2 - 
was able to classify emotions (on a scale of 7 fundamental emotions) 
with approximately 60% overall accuracy. Given that average human 
emotion classification is only about 72% accurate, these results, though 
preliminary and with caveats, make this model a highly promising option 
going forward. Investigating machine learning models and finding a 
potentially useful one was a crucial stepping stone between the idea of 
a reliable mobile app for emotion recognition support and the successful 
implementation of such a technology in the real world.
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Memory and Redress: The Case of Argentina's Most 
Recent Dictatorship 

Silver Byrd 
Major: Anthropology 

Mentor: Steven Folmar, Anthropology  

 

In 1976, the Argentine government was overthrown by a military junta 
led by General Jorge Rafael Videla. The military dictatorship became 
known as the National Reorganization Process and they held power 
from 1976 to 1983. It is believed that the National Reorganization 
Process kidnapped, raped, tortured, and murdered between 10,000 and 
30,000 individuals who were considered to have been left-wing activists. 
The victims became known as “los desaparecidos” (the disappeared). 
This project aims to understand how los desaparecidos are 
remembered today in Argentina and what initiatives are currently being 
taken to provide redress to the victims and their families. By visiting 
various former clandestine detention centers and memory spaces 
across nine Argentinian provinces, along with studying monuments, 
memorials and street art, I found acts of remembrance in every level of 
society, ranging from the individual and familial to the provincial and 
national. While these sites and spaces were created primarily for 
Argentine citizens, many acts of remembrance serve to commemorate 
and honor victims of state violence from all across Latin America.
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"Movement Practice in Research" and "Research in 
Movement Practice" 

Sofia Campbell 
Major: Biology, Minors in Dance and Neuroscience 

Mentor: Christina Soriano, Dept. of Theatre and Dance & Jason 
Fanning, Health and Exercise Science & Internal Medicine 

 

For undergraduate research day, I will be presenting the research I did 
over the summer with the Wake Forest Arts & Humanities Research 
Fellowship. I will divide the poster into two sections for my 
presentation. For the presentation to accurately represent the two 
themes on which I conducted my research with Christina Soriano's 
mentorship, it will be crucial to have these two distinguishing portions. 
The two topics are related to movement and research, and one aspect 
of my work involved dealing with movement while the other involved 
working with research data from the movement. "Movement Practice 
in Research" will be the heading on the left side. This section will give 
an explanation of what IMPROVment and RRF are, in general terms. I 
will also include images and samples of how I compiled and created 16 
packs of prompts. I will be bringing a modest speaker as well as the 
poster so I can play brief excerpts of the track recordings to give an 
audio sample of how the packs sound. "Research in Movement Practice" 
will be the heading on the right side. The examination and analysis of 
the findings from our most recent clinical research are described in this 
part. I will describe the study (IMOVE) and its significance. I will define 
UUT (Unusual Uses Task) and describe how it was created. I will 
demonstrate how I scored and classified the data using template samples 
of the recording forms and Excel sheets.
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Intermolecular charge transfer enhances the 
performance of molecular rectifiers 

Eduardo Castellanos 
Major: Physics 

Mentor: Oana Jurchescu, Physics   

 

Molecular diodes made from self-assembled monolayers (SAMs) are 
promising candidates for producing smaller, cheaper, and more versatile 
electronic devices compared to their silicon-based counterparts. 
However, these devices are hindered from practical applications by 
their relatively low electronic performance, which is represented by the 
efficiency in current rectification. To overcome this difficulty, we 
exploited the phenomena arising from the charge transfer states 
generated when co-assembling SAMs with strong electron-donor and 
acceptor termini. We notably enhance the current rectification of these 
SAMs which correlates to a greater degree of charge transfer. These 
findings illustrate a novel method for manipulating the electronic 
properties of molecular devices by utilizing donor/acceptor 
intermolecular interactions.1 Given their low-cost processing and self-
assembly on silicon substrates, our devices have the potential for fast, 
widespread adoption with modern technologies. 

This work has been performed in collaboration with the group of Prof. 
Mark Welker in the Chemistry Department and was partially supported 
by the Center for Functional Materials at Wake Forest University and 
the National Science Foundation. 

1. Ryan P. Sullivan, John T. Morningstar, Eduardo Castellanos-Trejo, 
Robert W. Bradford III, Yvonne J. Hofstetter, Yana Vaynzof, Mark E. 
Welker, Oana D. Jurchescu, Sci. Adv. 8, eabq7224 (2022). 
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Epinastine blocks effects of amitraz on octopamine 
receptors in the honey bee brain 

Steven Cayea 
Major: Biochemistry and Molecular Biology 

Mentor: Susan Fahrbach, Biology & Ethan Huang, Biology 

 

The Western honey bee, Apis mellifera, serves as a model due to its 
intrinsic economic importance as a pollinator and its similarities to the 
human brain in neuronal structure.  One of the most utilized 
neurotransmitters in honey bees is octopamine, which regulates the 
metabolic, physiological, and behavioral responses to environmental and 
internal conditions of honey bees.  The mammalian counterparts for 
octopamine are adrenaline and noradrenaline.  Octopamine shares a 
similar chemical structure to the pesticide amitraz, which is used to 
control the threatening Varroa destructor mites in hives managed by 
beekeepers.  Previous research has demonstrated the application of this 
pesticide to the abdomen of the honey bee decreases the threshold 
sucrose concentration for a proboscis extension response.  For this 
experiment, honey bees were first treated with epinastine, a specific 
antagonist of octopamine in honey bees and other insects, and then 
amitraz to pinpoint its effects in the honey bee brain.  These bees 
underwent a systematic test to determine the threshold for the lowest 
concentration of sugar that led to a proboscis extension response to 
calculate a gustatory response score.  This study demonstrated that the 
honey bees treated with epinastine and amitraz do not react to 
concentrations at a statistically significant difference compared to honey 
bees that were untreated, while honey bees treated with just amitraz 
reacted to a significantly lower concentration, indicating that amitraz 
likely acts in the brain of the honey bee through octopamine receptors.
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The Interaction of Social Norm, Negative Emotion, 
and Self-Other Differences in Making Decisions 

Anne Chen 
Major: Psychology 

Mentor: Eric Stone, Psychology  

 

This project will examine the relationships between feelings of guilt, 
social norms, and risk-taking decision-making. Research has shown that 
emotions and social values play an important role in risk-taking decisions 
(e.g., Ellis et al., 2018; Escadas et al., 2019; Strough et al., 2022). The goal 
is to demonstrate that feelings of guilt change people’s decisions in risk-
taking situations based on what is socially valued. We hypothesize that 
inducing emotional guilt would compel participants to make decisions 
for others at the level of risk that is in line with social norms. The 
participants will consist of 250 Wake Forest University students taking 
introductory psychology courses, who will be recruited through the 
online Psychology Research Participation pool in exchange for course 
credit. Scenarios involving risks are adapted from prior research that 
has demonstrated self-other differences in decision-making. We will 
induce guilt through autobiographical recall methods and investigate a 
three-way interaction between emotional guilt, self-other differences, 
and the domain of risk-taking scenarios. We will also test for social 
values orientation and conduct an exploratory data analysis to 
investigate any patterns between an individual’s social propensity and 
decisions. Although guilt is perceived as a negative emotion with positive 
interpersonal consequences by many researchers, little research has 
been done to investigate the involvement of guilt in decision-making 
processes and social values. Addressing the role of guilt in decision-
making across different social domains can help us better understand 
the factors involved in making decisions.
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Effect of Ethanol Treatment on p-Cofilin: Cofilin 
ratio in D2L Neuron Cell 

Shiqi Chen 
Major: BMB 

Mentor: Rong Chen, WFU School of Medicine 

 

Cofilin is an important regulator of F-actin and G-actin conversion. 
Phosphorylated cofilin is an action-binding protein that depolymerizes 
actin filaments and suppresses their function. The previous investigation 
had shown that ethanol treatment affects actin polymerization. This 
research further investigated the impact of ethanol on the actin 
polymerization mechanism pathway in neuron cells through 
phosphorated cofilin. The result demonstrated that the phosphorated 
cofilin expression significantly decreased after the ethanol treatment 
compares to the vehicle, followed by continued recovery after ethanol 
withdrawal treatment, then overexpressed at 18h and 24h.
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Mapping Fire Fuel and Its Impacts on Physiological 
and Environmental Responses to Fire in the 
Southeast U.S. 

Yanzhen Cheng 
Major: Engineering 

Mentor: Kyle Luthy, Engineering 

 

Natural fires are a very common occurrence in the Southeast United 
States. WFU engineering researchers have been developing a fire 
monitoring system to 1) better understand the fire dynamics during 
controlled burns, 2) the recovery of vegetation after a burn, and 3) the 
health implications of aerosols released during the burn. To do so, 
several sensor measurements are taken from ground-based sensors 
within the fire, external weather and aerosol observations, satellite 
observations, and drone-based sensing of the atmosphere. One of the 
risks associated with this system is that sensors can become damaged 
during the fire, resulting in data loss. The sensors include temperature 
sensors, an all-around weather station, and an air quality sensor. To 
address this problem, the fire observation system has been enhanced by 
making the sensors in the fire wireless so that they can stream data to 
a cellular access point outside of the fire which then transmits that 
information to a safe data repository on campus. Then, if sensors are 
lost, the data they collected to that point is not lost with them.
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Subcellular location of cannabinoid receptor 
interacting protein 1a (CRIP1a)-Gαi interactions 

Audrey Chrisman 
Major: Biology 

Mentor: Allyn Howlett, Physiology & Pharmacology, WFU 
School of Medicine 

 

As one of the most abundant G-protein coupled receptors (GPCRs) in 
the central nervous system, the CB1 cannabinoid receptor (CB1R) can 
produce a diverse range of physiological effects and is thus a popular 
target of modern neuropharmacological study. The cannabinoid 
receptor interacting protein 1a (CRIP1a), a CB1R-associated protein, 
modulates the effects of CB1R activation by intervening at Gαi mediated 
responses, such as inhibiting cAMP production, ultimately affecting 
processes like hippocampus regulation and psychiatric disorders 
including schizophrenia. As found by the combined Lowther-Howlett 
labs, structural similarities between CRIP1a and the protein UNC119, 
which is responsible for trafficking N-terminally myristoylated Gα 
protein subunits to cellular membranes, imply functional similarities. 
CRIP1a may also be responsible for intracellular transport of Gαi in 
neurons. One question that remains unanswered is where in the cell 
the CRIP1a can bind to the Gαi subunit, which can indicate the exact 
mechanism of CRIP1a’s mediation of Gαi activity. An antibody proximity 
DNA ligase assay (PLA) was performed in N18TG2 neuroblastoma cells 
to provide insight into the exact cellular location of CRIP1a-Gαi 
complex formation. A time-course of varied doses of CB1R agonist 
CP55940 was performed, as CRIP1a-Gαi binding was found to be 
dependent on receptor stimulation in higher concentrations (100 nM) 
and lower time points (0.5-2 min). Because CRIP1a appears to bind to 
Gαi near the cellular membrane where CB1R is present, and this 
interaction is dependent upon the presence of CB1R agonist CP55940, 
CRIP1a is likely responsible for chaperoning activated Gαi to various 
other targets. 

 



Poster Presentation 27

 

A Course-based Undergraduate Research 
Experience for Learning Theory, featuring the 
sensitive plant Mimosa Pudica 

Stacey Chuang 
Major: Psychology 

Mentor: Wayne Pratt, Department of Psychology 

 

The goal of this summer research project was to conceptualize, plan, 
and develop a Course-based Undergraduate Research Experience 
(CURE) to be implemented during the semester in Psychology 326: 
Learning Theory and Research. Learning is a broad topic that covers 
mechanisms and ideas of how behavior changes result from experience 
within the environment. To engage students with a research question, 
we designed an eight-week module to have students read background 
literature, brainstorm a research question, and execute an experiment.  
To create a course content that would achieve our course takeaways, 
first, we decided on a suitable model for an undergraduate-level course. 
After spending three weeks reading literature reviews on different 
species: Mimosa pudica, Crustacea, and Formica, we concluded that 
implementing Mimosa pudica into our course would be the best 
approach. This is because Mimosa pudica can avoid the ethical concern 
of running experiments with animals while exhibiting habituation effects 
from various stimuli. After deciding on the best fitting species, we 
planned out the logistics of the CURE schedule throughout eight weeks. 
Together, we decided on the goals we wanted to achieve each week, 
prepared weekly reading assignments, and designed the guiding 
questions corresponding to the readings and the overall objectives. 
Lastly, we revised the course syllabus, plotted out discussion questions 
we could ask for in-class group discussions, and planted the Mimosa 
pudica for the semester. Currently, we are running the CURE content 
in this semester’s learning theory class, adapting the content to ensure 
the best learning experience for the students. 
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Investigation of a hydrogen sulfide-responsive anti-
cancer prodrug 

Benae Clardy 
Major: Chemistry 

Mentor: John Lukesh, Chemistry 

 

Cancer is a disease that takes millions of lives worldwide each year. As 
such, innovation for cancer treatment is of prime importance. Hydrogen 
sulfide (H2S) has previously been recognized for its foul odor and high 
toxicity at elevated concentrations. For this reason, the potential health 
benefits of hydrogen sulfide have only recently been revealed. H2S is 
naturally produced in mammalian cells by enzymes that include 
cystathionine 𝛽𝛽-synthase, cystathionine 𝘺𝘺-lyase, and 3-
mercaptopyruvate sulfurtransferase.1When H2S is found in high 
concentration in cells, it is usually a strong indicator of disease, including 
cancer. Therefore, the development of H2S-responsive anticancer 
prodrugs is a promising new approach for targeted drug delivery. My 
research this summer focused on advancing this new technology which 
resulted in the development and characterization of a novel anti-cancer 
prodrug that is selectively activated by H2S under biologically relevant 
conditions.  
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Effects of Gastrin Releasing Peptide 
Administration in the Hypothalamus and Nucleus 
Accumbens on the Intake of a Palatable Diet 

Regan Cochran 
Major: Psychology 

Mentor: Wayne Pratt, Psychology 

 

Obesity is a highly prevalent and life-threatening health condition that is 
difficult for an individual to overcome due to its complexity and a lack 
of adequate medical interventions and treatments. While there is a 
market for anti-obesity medications that reduce overeating and improve 
patient health outcomes, there are few prescribed medications that 
safely and effectively cause weight loss. Gastrin releasing peptide (GRP), 
a neuropeptide released in the gut in response to food, has been shown 
to decrease consummatory behavior in rats when injected systemically 
and into the amygdala. GRP also has receptors on two additional brain 
structures closely involved with reward and reinforcement: the 
hypothalamus and the nucleus accumbens. Currently, it is unknown 
whether GRP might affect eating that is motivated by palatable 
properties of food, either systemically or through signaling within the 
hypothalamus or nucleus accumbens. To test these ideas we will inject 
GRP intraperitoneally, into the nucleus accumbens, and into the 
paraventricular nucleus of the hypothalamus with the hypothesis that 
feeding inhibition will occur in all three cases. The subjects will include 
8 rats in each condition (systemic, hypothalamus, and nucleus 
accumbens). Following the surgical procedures and recovery period, we 
will begin the feeding paradigm in which food intake of the high-fat/high-
sucrose diet is monitored via 2-hour sessions in feeding chambers.  At 
the conclusion of these experiments, we will have determined if GRP 
affects palatable food intake, and also if those effects might be driven by 
actions within the hypothalamus and/or the nucleus accumbens.
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The Significance of Casta Paintings in the 21st 
Century: Identity Propaganda, Indigenismo, and the 
Reclamation of Identity Art in Mexico 

Zacary Contreras 
Major: Politics & International Affairs, Sociology 

Mentor: Morna O'Neill, Department of Art 

 

This research explores the concept of identity art in the context of casta 
paintings, post-independence artistic practice, and contemporary 
Mexican art.  

Casta paintings (pintura de casta or “caste paintings”), a style of art 
created in 18th century Mexico, depicted interracial families performing 
everyday tasks and living harmoniously despite racial differences. People 
in colonial Mexico were informally assigned to social categories based 
on these racial differences. Existing literature regarding casta paintings 
focuses on the political significance of these works and analyzes their 
impact on society during the time of their commissioning. Art historians 
Ilona Katzew and Magali Marie Carrera provide a historical, literary, and 
legal analysis of casta paintings and the politics of New Spain.  

The aim of this project is to put casta paintings in conversation with 
contemporary art related to Mexican racial identity to call attention to 
the reclamation of "identity art" by Mexican artists in the 20th and 21st 
century. This research builds upon existing foundations through 
conducting a survey of permanent and temporary exhibits in eight of 
Mexico City’s leading museums. The survey and analysis of existing 
research coalesces into the creation of a visual stream of consciousness 
that mimics the format of Frida Kahlo’s diary. The sketch-book-like 
project traces the history of racial identity-based art in Mexico from the 
18th century to the present. The project’s purpose is to present an 
interactive archive of Mexican identity art that incorporates both 
written and visual components to reimagine our approach to the 
historical analysis of casta paintings.  
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Understanding the Algerian War of Independence 
as a Modern Fight Against Colonialism 

Elliott Cook 
Major: Communication 

Mentor: Nate Plageman, History 

 

The Algerian War of Independence was a watershed moment for 
France. The war was a primary cause of the fall of the Fourth Republic 
and the loss of “an integral part of France” had lasting implications for 
the French economy and culture. Since its conclusion, overclassification 
of French military documents has stalled research into the war. 
However, in 2021, a substantial portion of documents relating to the 
Algerian War of Independence were declassified. During the summer of 
2022, I visited three historical archives of Le Service historique de la 
Défense in order to research documents relating to the Algerian War. 
This research provides insight into the nature of French intelligence at 
various points during the war. Additionally, I was able to observe how 
French public memory about the war has shifted over time during 
conversations with French people.
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Proposal of an Epiphyte Water Balance Model 

Haley Corbett 
Major: Engineering 

Mentor: Lauren Lowman, Engineering  

 

Tropical montane cloud forests (TMCFs) are important regions of high 
biodiversity that are increasingly threatened by deforestation and 
climate change. Epiphytes, defined as vascular and nonvascular plants 
that grow on trees, play a key role in forest microsystems by capturing 
and storing nutrients and water, as well as by supporting canopy fauna. 
When they attach to large organic matter accumulated in tree canopies, 
epiphyte mats are formed. Despite the ecological services that they 
provide, it is not well understood how these microclimates and host 
trees would respond in the event that epiphyte abundance or capacity 
was reduced due to human and/or climate factors. In this study, we 
developed an idealized water balance model for epiphyte mats in TMCFs 
to test the impact of epiphytes on canopy water storage. The outputs 
of the model illustrate the ways that epiphytes regulate daily water and 
energy fluxes in the forest microclimate. The model is tested through 
sensitivity analysis, and using average dry season conditions for a TMCF 
in Monteverde, Costa Rica with literature values. It was determined that 
host tree root uptake from the epiphyte mat is highly sensitive to 
changes in mat size. The continuation of sensitivity analysis will help us 
better understand the limitations of the model, subsequently 
broadening our understanding of the impact of climate change on 
TMCFs.
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Parent-Pediatrician Communication 

Kaitlin Costello 
Major: Psychology 

Mentor: Shannon Brady, Psychology 

 

Doctors Offering Delayed Vaccine Schedule: Are They Negatively 
Impacting the Perceptions and Intentions of Vaccine-Hesitant Parents?  

Vaccine hesitancy has existed since the 1800s with the opposition to 
the smallpox vaccine. A number of parents and physicians have 
challenged the mandatory smallpox vaccination, and their resistance 
resulted in a Supreme Court Case in 1905 that supported the rights of 
states passing laws to mandate the smallpox vaccine (Edwards et al., 
2016). Therefore, vaccine hesitancy is not new, and there are still 
significant implications today. Therefore, the present study addresses 
this quote from the novel “Crib sheet” by Emily Oster, “Some doctors 
also worry that offering delayed vaccinations gives the impression that 
people should be nervous about vaccines, that there is something to 
worry about. Could that encourage fewer people to vaccinate?” This 
study investigates whether offering this delayed vaccination schedule 
makes vaccine-hesitant parents more hesitant. We predict that the 
delayed vaccine schedule confirms the concerns of vaccine-hesitant 
parents, making them more hesitant. Additionally, we investigated how 
parents felt about the pediatrician’s warmth and competence. Our 
procedure involves presenting participants with images of a 
pediatrician’s website with experimental manipulation embedded. 
Participants will answer questions measuring vaccine hesitancy, 
pediatrician warmth, and pediatrician competency. They will then be 
shown a regular vaccination schedule is required, a delayed schedule 
permitted, or no mention of vaccination schedules. This procedure 
hopes to confirm previous research regarding parent-pediatrician 
communication.  
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The Space Between Us: Academic Failure and 
Interpersonal Distance 

Cara Cugno 
Major: Psychology 

Mentor: Shannon Brady, Psychology & Deborah Best, 
Psychology 

 

In the achievement-focused environment of college, not meeting 
academic standards – such as by being placed on academic probation 
due to poor grades – may “discredit” (Goffman, 1963) a student, leading 
peers to stigmatize them. Consistent with this, our past research using 
online/hypothetical scenarios finds that students view peers on 
probation as having lower prosocial goals and desire greater social 
distance from them (Brady et al., 2021).  

The present studies examine these processes in a behavioral paradigm. 
In Study 1, students (N=52) came to the laboratory for a “peer 
conversation study.” They read a description, ostensibly written by their 
to-be conversation partner, in which the partner either did or did not 
disclose being on academic probation. When the partner was on 
probation, participants desired greater academic distance from them 
and perceived them as having lower prosocial goals. We also found 
directionally consistent, but nonsignificant, effects on desired social 
distance and perceived similarity. This provides further evidence that 
students stigmatize their peers who experience academic failure, 
suggesting one way in which initial academic outcomes may compound 
over time. Study 2 (N=250) aims to replicate the findings on these 
psychological distance measures. It also aims to examine physical 
distance (Goff et al, 2008) by asking participants to set up chairs for the 
conversation with their ostensible partner and measuring the space 
between them.
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Journey to the Center of the Sherd: Innovative 
Surface Preparation for Firing Analysis in 
Archaeology 

Shannon Cummings 
Major: Anthropology 

Mentor: Paul Thacker, Anthropology 

 

This research project focuses on how archaeologists prepare pottery 
artifacts for analysis. Archaeologists study the ceramic production 
process and different firing techniques by analyzing the cross-section of 
potsherds. To investigate pottery firing techniques, the surface of the 
sherd edges must be prepared, typically by brushing them clean in clean 
water or fracturing to reveal a cross-section unexposed to the burial 
environment. The problem with standard fracturing techniques is that 
they are destructive to the artifact. For this research project, I 
compared the two typical surface preparation methods against a third, 
non-destructive method of cleaning the edge with a high-pressure water 
spray. Each sample sherd went through all three preparation methods, 
each on a separate edge. This research design facilitates a comparison 
of each method across a large sample of sherds exhibiting different firing 
techniques and burial environments. The sherd samples then went 
through a laboratory refiring process to remove staining and 
discoloration from humic acids and organic compounds in the soil. 
Changes to all edge surfaces were carefully documented at each step 
through macrophotography. Results indicate that both the traditional 
fracturing method and the high-pressure water spray method are 
significantly more effective for artifact surface preparation than standard 
wet brushing. There is little variation between the results of destructive 
fracturing and high-pressure spraying. This finding is important because 
if we can consistently analyze pottery firing cores in a non-destructive 
way, archaeologists will be able to preserve more of the archaeological 
record while processing and analyzing artifacts.
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Explainability For Multiple Agent Reinforcement 
Learning 

Andrew Cyhaniuk 
Major: Computer Science 

Mentor: Sarra Alqahtani, Computer Science   

 

Reinforcement learning continues to improve, becoming more 
applicable to various situations. Although reinforcement learning is 
widely applicable, there is an information disconnect between the user 
and the reinforcement learning agent’s reasons behind its decisions. 
Often the user does not have access to why an agent chose one decision 
over another. Strategies to explain the agent's policy are called policy-
level explanations. In order to solve this problem, we are using an 
approach called CAPS. CAPS summarizes the agent’s policy in the form 
of a direct graph with natural language descriptions. CAPS uses a 
decision tree-based clustering algorithm to extract the abstract state in 
order to make the policy graphs more digestible to the user. To expand 
on this line of research, we seek to apply the policy-level explanations 
to a multi-agent environment. Multi-agent environments present a 
challenge by the inherent non-stationary nature of the environment. We 
chose to implement the Multi-Agent Deep Deterministic Policy 
Gradient (MADDPG) for the multi-agent environment. Combining 
CAPS and MADDPG will make a multi-agent environment explainable 
for each agent. To implement CAPS in MADDPG, first, we have to 
resize the values generated by the policy into a readable format for the 
CAPS clustering algorithm. Then, we will run the clustering algorithm 
for each agent and generate descriptions for the agent’s position in the 
environment.
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Demonstration of the impact of novel Autophagy 
drugs in Zebrafish. 

Myles Cyrus 
Major: Biology and Spanish 

Mentor: Adrián Santos-Ledo, Departamento Biología Celular, 
USAL  

 

Autophagy is a vital cellular process found in living organisms.  In 
eukaryotes, autophagy is a complex process involving several protein 
complexes and cellular structures, most notably lysosomes. Lysosomes 
are the “digestive” organelles that contain degradative enzymes such as 
proteases, lipases and hydrolases and form a complex with 
autophagosomes to create autolysosomes that eventually degrade and 
secrete the used cellular materials. To analyze the impact of the novel 
autophagy drugs A14 and A62, we targeted two known proteins 
involved in autophagy: LC3 and Plin2. LC3 is involved in the formation 
of autophagosomes and their consequent fusion with the lysosome; 
while Plin2 is involved in the formation and protection of lipid droplets 
within the cell. In the present work, we investigated the impact on 
autophagosome and lipid droplet formation and degradation in zebrafish 
embryos with a 10 microMolar (μM)  concentration of A14 and a 1μM 
concentration of A62. Data indicates that the exposure to A14 at 24 
hours post fertilization (hpf) and 48hpf zebrafish significantly lowers the 
amount of autophagosomes viewed in sections of cells under an 
immunohistochemical staining. Meanwhile the effect of A62 remains to 
be clearly determined and will require further analysis.  

These results illustrate how novel autophagy drugs impact the rate of 
autophagy in zebrafish and can aid in further investigation and 
understanding of the molecular process and pathway of autophagy. 
Additionally, this work demonstrates that zebrafish are useful to study 
novel autophagy modulators and determine their mechanisms. 
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Gwendolyn Bennett: Black Women's Intimacies 
Through Poetry and Photography 

Ashley Davis 
Major: Women's, Gender, and Sexuality Studies; History | Minor 
in African American Studies  

Mentor: Maryam Aziz, Africana Research Center at Penn State  

 

Gwendolyn Bennett was a poet, activist, artist, and author most known 
for her work during the Harlem Renaissance. Despite her numerous 
contributions, Bennett is often overshadowed by her male 
contemporaries. While more recent scholarship has sought to bring 
Bennett’s work back into conversation, much of this scholarship either 
seeks to “rediscover” Bennett’s accomplishments and provide 
biographical content or to compare her to other notable figures with 
similar projects across space and time. This scholarship is vital, but this 
project seeks to expand beyond the current state of scholarship to 
further explore the implications of Bennett’s work. By closely examining 
Bennett’s poetry, especially her poem “To a Dark Girl,” I reassert 
Bennett’s importance in the Harlem Renaissance and examine the ways 
she uses her art to explore intimacies with other Black women. This 
project pairs Bennett’s poetry with her photograph collection housed 
at the Schomburg Center for Research in Black Culture, using the 
intimacies detailed in her poetry to interpret her relationships with 
other Black women in the photos. I use poetics and Black Queer 
Feminist frameworks to conceptualize the intimacies and relationships 
with other Black women that Bennett had and seek to explore the 
implications of these relationships on Black women’s intimacies more 
broadly. In doing so, this project not only brings Bennett back into 
scholarly discourse, but it does so in a manner that uses her work as a 
framework that can be utilized in other contexts.
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Aspects of Purification and Characteristics on 
Heme-Nitrosyl-Thiolate 

Toluwanimi Debayo-Doherty 
Major: Social Work 

Mentor: Daniel Kim-Shapiro, Physics  

 

Nitric Oxide (NO) is a naturally occurring molecule that aids in 
cardiovascular health; regulating blood pressure and acting as an anti-
platelet agent. NO-producing drugs would be beneficial to individuals 
struggling with low NO bioavailability.  The Kim-Shapiro and Gladwin 
labs have discovered novel chemistry that produces NO activity in the 
form of albumin heme-nitrosyl thiolate and other species.  The thiol has 
been shown to stabilize the drug. In order to characterize the reactions, 
the products yields need to be determined. Metal contamination could 
affect product yields, so a metal chelator, DTPA is employed. We tested 
whether the DTPA might interfere with the reaction. To best target 
these drugs for a particular disease, it is important to purify the heme 
nitrosyl thiolate from other species. We examined whether the DTPA 
interfered with the reaction by using absorption spectroscopy to test 
an interaction between the Hemin and DTPA. We hypothesized that if 
we pre-equilibrate the column with the thiol (glutathione, GSH) and use 
it in our running buffer, the drug will elute with GSH present and hence 
be stabilized. We used the Ellman’s reagent and absorption 
spectroscopy to measure the thiol present before, after and during 
collection of the drug through the column. We conclude that pre-
equilibration with GSH allows purification of the drug with thiol. This 
suggests that our procedure can be used for further studies of the 
purified drug. This suggests that our procedure can be used for further 
studies of the purified drug. 
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Digging in the Dirt: How X-ray Fluorescence 
Chemistry of Sediment Can Reveal the ‘Elements’ 
of an Archaeological Feature 

Claire Deighan 
Major: Anthropology & Biochemistry 

Mentor: Paul Thacker, Anthropology  

 

This project focuses on the analysis of sediment samples from the 
Donnaha village archaeological site, studying the differences in chemical 
composition of several pit features. Site excavators have identified and 
processed four different pit features below the plow zone: midden pits, 
storage pits, occupation surfaces, and looter pits. Due to the functional 
divergence of each feature type, we questioned whether the elemental 
composition of the matrix within each feature is different, and if so, 
whether that chemical signature is similar to that above it in the tilled 
plow-zone. To test this hypothesis, ten bulk sediment samples were 
taken from five different pit features during excavations in spring 2022. 
In each unit, one sample was taken from the plow-zone and another 
from the immediate surface of the pit feature. These bulk samples were 
then oven-dried and screened to remove large artifact inclusions prior 
to analysis using non-destructive x-ray fluorescence. Semiquantitative 
elemental results show variation in the sediment’s composition for the 
different archeological features, indicating that the components of each 
feature may affect the composition the surrounding matrix. To identify 
if fractionations of certain elements within the samples reflect the 
feature type, Wake students and faculty are analyzing the larger artifacts 
and ecofacts found within the excavated pits. If these correlate, x-ray 
fluorescence methods could be used to identify archaeological features 
below the plow-zone without the use of destructive techniques. This 
advance in chemical analysis could help preserve and manage the 
archaeological record at Donnaha and sites in the surrounding region.
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Islamic Art and Islamist Thought: A French 
Paradox 

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

Mentor: Chanchal Dadlani, Art History 

 

Islamic art has long been considered foreign, exotic, and inferior in 
comparison to traditional European art. More recently, the peoples, 
practices, and cultures of Islamic regions have been demonized by 
associations with violence and extremism. As a result, current 
exhibitions of Islamic art in Europe often forcibly and inextricably link 
European ideas of Islamic reality and Islamic art. Operating within 
Western standards, Islamic art departments have had to navigate these 
tensions, such as the Islamic Art Department (IAD) at the Louvre 
Museum in Paris. Apart from showcasing the art itself, the IAD has had 
to carry the burden of posing as the representative of Islamic art and 
knowledge in the midst of Islamophobia carried out in French society 
and policy. The following research project intends to study the 
complicated relationship between the way Islamic art is portrayed at the 
Louvre Museum and exists in the context of the polarized French 
political climate. Rather than solely focusing on the breadth of the 
Louvre's IAD, as other scholars have previously done, this project aims 
to add a socio-political dimension to the studies of artwork housed 
within the museum. By surveying the aesthetic and didactic themes at 
the IAD and recent French policy, this report grapples with the paradox 
of Islamic art being perceived in an uplifting light by the Louvre while 
other sectors of Muslim culture are villainized by non-Western French 
society. 
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Effects of experimental handling on human 
erythrocyte electrophysiological properties 

Jessica Dickerson 
Major: Engineering 

Mentor: Erin Henslee, Engineering  

 

Human erythrocytes, or red blood cells (RBCs), are the most abundant 
cells in the human body and are responsible for carrying oxygen from 
our lungs to the rest of the body. Thus, it is crucial that we understand 
how these cells work, especially in diseases that affect their well-being. 
Many cellular functions of RBCs are affected by and can be characterized 
by a cell’s electrophysiology. The electrophysiology of RBCs has been 
shown to provide important insights into blood disease progression 
including in diabetes, malaria infection, and anemias. Dielectrophoresis 
(DEP) is an electrostatic technique that can be used to examine 
biophysical properties through the measurement of cellular response to 
forces induced by electric fields. Many studies have begun to use DEP 
as a label-free means to study changes in RBC electrophysiology.  With 
the rise of research methods using DEP to characterize RBCs and their 
sensitivity to subtle cellular changes, following standard operating 
procedures will be important to establish robust data collection, cross-
study comparisons, and reproducibility amongst experimental groups. 
In this study, a range of RBC experimental handling conditions used in 
recent RBC electrophysiologic studies and their effects on DEP analysis 
are investigated through various storage times, medias, and 
temperatures. With the results of this experiment, a set of experimental 
guidelines are provided for maintaining consistent DEP analysis, cell 
count, and morphology in untreated RBC samples across three donors.
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Edge Connectivity: Edge Connectivity Defined as 
Where it Comes from and Where it Could be Going 

Anna DiPentima 
Major: Psychology 

Mentor: Dale Dagenbach, Psychology 

 

Edge connectivity virtually takes node connectivity data and examines it 
at a higher level. While nodes are set points in different brain regions, 
edges are the connections between these nodes. Node connectivity is 
interested in these edges and seeing what nodes contribute to the 
highest number of edges or are used most frequently or are located 
closest to other nodes. Edge connectivity generates less emphasis on 
the nodes themselves and more on the edges. Edge connectivity is 
interested in examining what edges are connected to other edges, not 
physically but temporally. In other words, what edges are consistently 
active at the same time and why is it important? Do connections 
between edges contribute to our brain’s resting state and/or are there 
specific tasks or activities that generate connections between edges that 
don’t normally exist in the resting state? Lastly and the main focus of 
this study, are these edges consistent across participants? Based on our 
present research, conducted on a reduced sample size of only ten 
participants, there is evidence to suggest that there are hub edges that 
are consistent across participants in the resting state. Why these are 
hub edges and what other edges they are connected to are important 
follow-up questions which are planned for further examination in future 
studies.
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Vowel Distance 

Emily Du 
Major: Statistics 

Mentor: Irma Alarćon, Spanish & Italian & Kenneth Berenhaut, 
Statistics 

 

There aren’t any languages that only have consonants; every language 
has vowels. Moreover, vowels aren’t categorical like consonants based 
on whether the lips touch each other or the tongue touches a point on 
the roof of the mouth. The gradual movement between vowels means 
that differences are gradient, which is ambivalent to describe and 
approach in terms of language acquisition. 

The purpose of this study was to determine what makes vowels 
interesting and simply to encourage and extend the application of a new 
measure of phonetic difference. In contrast to measures between vowel 
class averages or between minimal pair word lists, the community 
structure of vowel systems is integral to account for the phonetic 
environments over clusters of datasets.  

Through the identification of 100 vowel systems of languages across 
different language families, and categorization of monophthongs 
according to the F1 x F2 vowel system, which includes parameters of 
tongue height (high/mid/low), tongue backness (front/central/back), and 
lip rounding (rounded/unrounded), this exploratory study finds 
reassuring correlations between vowel systems and language 
acquisition. 

Key Words:  Vowel Distance; Community Structure; Second Language 
Acquisition 
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Identification of Projection Neuron Boutons with 
Mitochondrial Markers in Mushroom Bodies of 
Honey Bee Brains 

Haoyang Du 
Major: BMB 

Mentor: Susan Fahrbach, Biology 

 

Honey bees (Apis mellifera) are the focus of many neuroscience studies 
due to their complex social behavior and essential role in the 
ecosystem. The mushroom bodies of the insect brain are regions 
associated with learning and memory, sharing features with the cortex, 
hippocampus, and cerebellum of mammals. Previous research on honey 
bee mushroom bodies has shown that the end of the projection neuron 
has a globular-shaped ending (neuronal bouton). The center of the 
boutons is primarily occupied by mitochondria to provide the energy 
necessary for the release of neurotransmitters. However, this feature 
has only been demonstrated using electron microscopes, which are 
costly and difficult to operate. My project aimed to find an efficient, cost-
effective antibody marker for honey bee mushroom body mitochondria 
and then use the marker to identify projection neuron boutons using 
light microscopy. Honey bees were collected from on-campus hives and 
their brains were sectioned, immunolabeled, and viewed using laser-
scanning confocal microscopy. The confocal images were saved for 
further analysis. To date, I have tested Cytochrome C and TOMM 20 
antibodies, which mark different highly conserved proteins of the 
mitochondria. Both antibodies gave promising results and were used in 
combination with other markers to label neuron boutons. This research 
may shed light on the mechanism of neural plasticity of the honey bee 
brain. 
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Sustainable business models: A comparative study 
of the United States, Switzerland, and France 

Camille Dutto 
Major: Business and Enterprise Management 

Mentor: Stephen Smith, Environment and Sustainability Program 

 

Sustainability is at the heart of numerous new regulations and research, 
and has become essential to every industry. Driven by the author’s 
passion for sustainability in the world of business and a determination 
to uncover knowledge about sustainable business models, this research 
project delves into a comparative analysis of various French, American, 
and Swiss businesses and how they implement sustainable practices into 
their company’s goals and objectives. Based on the belief that businesses 
can be used as a means to implement change, to positively impact and 
empower the community, this study examines how these seemingly 
opposite concepts can be combined to create a unified mission 
dedicated to sustainability and equity. Along this journey, multiple 
companies in Strasbourg (France), Geneva (Switzerland), Greenville and 
Charleston (SC, United States) were profiled for this study via a 
combination of interviews and on-site background research. The 
preconceived idea before this project began was that some places were 
more committed to sustainability and innovation than others. While 
certain aspects of the comparison provide support for this hypothesis, 
analysis also reveals the many nuances of sustainable business models 
and the varying degrees to which each company is engaged in with 
sustainable practices, which may or may not reflect the public 
perception of a company’s values. The results of the study suggest that 
regulations, growing awareness, media and publicity, and popular 
opinion are significant factors that shape the business industry’s 
approach to sustainability and facilitate systemic change.
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Museum Representation of Ice Age Human-
Environment Relationships 

Lydia Evans 
Major: Anthropology 

Mentor: Paul Thacker, Anthropology 

 

How museum exhibits present the environment is important; 
surroundings and landscapes have impact on past and present cultures. 
I studied how information on human-environment relationships during 
the last Ice Age in Europe is communicated across three types of 
institutions: large urban museums, small rural museums, and public sites 
in France. My hypothesis was that institutions that display artifacts apart 
from their sites of origin would have less discussion of environment or 
more dualistic descriptions of environment compared to exhibitions of 
artifacts that are located near their sites of origin. I traveled to seven 
institutions and conducted a detailed content analysis of each based on 
nine categories: environmental vocabulary, maps, visual depictions, 
reconstructions, architecture, present-day applications, visitor pathway, 
language, and display form. I then ranked my experience of each 
institution on three qualitative axes related to environmental 
immersion, environmental learning, and geographic setting. The semi-
quantitative data from the content analysis maps most closely onto the 
second axis, supporting my hypothesis. However, data patterns from 
my analysis reveal that display form and architecture are the greatest 
contributors to an immersive experience. Immersion is not necessarily 
more educational or memorable, but it is more meaningful because it 
fosters a stronger connection to past and present environments, 
inspiring further reflection on human-environment relationships. Being 
geographically situated near to the artifacts’ origin site confers a strong 
advantage, but if immersion is a goal of museums and other institutions, 
a variety of design strategies appears to be critical in achieving it.
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Longleaf Pine Water Management Strategies in 
Response to Multi-year Drought 

Olivia Faris 
Major: Biology 

Mentor: Carter Berry, Biology 

 

Longleaf Pine are assumed to be resilient to climate pressure, including 
increased drought expected from climate change. However, the 
physiological mechanisms that drive this response are unclear. More 
concerningly, temperature and rainfall changes are leading to annual 
water deficits and questions about the ability of longleaf pine to 
acclimate to these conditions. We conducted an experiment where we 
exposed longleaf pine seedlings to either well-watered or drought 
conditions. To test multi-year acclimation, we allocated seedlings from 
each group to receive drought a second year or be re-watered. We 
examined physiological traits that drive water management before and 
during drought, including whole plant conductivity, pre-dawn and 
midday water potentials, and turgor loss points. Before the current 
drought, previous exposure to drought led to decreases in initial turgor 
loss points and increases in moduli of elasticity and osmotic potential. 
After four weeks of drought, turgor loss points in plants previously 
exposed to drought were significantly lower than in previously 
controlled plants, indicating a dynamic response to water shortages. 
Additionally, predawn water potential was much lower after drought, 
signaling increased water stress. This demonstrates that longleaf pine 
has mechanisms to compensate for drought stress, but there are still 
limitations in its ability to do so. Overall, multi-year drought led to a 
poorer ability to apply compensating mechanisms to manage drought. 
As climate change is expected to bring repeated water stress, further 
research needs to consider how multi-year stress may exacerbate the 
ability of longleaf pine to manage water and impact the surrounding 
ecosystem.
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Predicting the Most Probable Path for Tipping in 
Arctic Sea Ice 

Xuan Fei 
Major: Applied Mathematics 

Mentor: John Gemmer, Mathematics & Kaitlin Hill, Mathematics 
(St. Mary’s University)  

 

The Arctic sea ice is anticipated to melt away partially or completely by 
the end of the century. For this project, we investigated the most 
probable energy path the Arctic will likely follow throughout the retreat 
of Arctic sea ice and the transition to a permanently ice-free state. By 
adding white noise, we can detect rare events and discover the form of 
the most probable path using Monte Carlo simulations.
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Atomic Force Microscopy Analysis on Different 
Stages of Fibrin Fibers Formation 

Jesse Gao 
Major: Biophysics 

Mentor: Martin Guthold, Physics & Stephen Baker, Physics 

 

Thrombotic diseases, such as heart attacks, strokes, and embolisms, are 
the No. 1 killer worldwide. These diseases are caused by the formation 
of blood clots in wrong spots. Fibrin fibers are the fundamental building 
block of blood clots: They are the major structural component of blood 
clots, besides aggregated platelets. The formation of fibrin fibers traces 
back to its "precursor protein" – fibrinogen. Fibrinogen is activated by 
the enzyme thrombin, which removes two pairs of fibrinopeptide from 
fibrinogen, thereby converting it fibrin. Fibrin monomers then aggregate 
together in a half-staggered fashion to form two-stranded protofibril; 
the interactions of this process are well understood. The subsequent 
aggregation of protofibrils to form mature fibrin fibers is poorly 
understood. The mainstream theory is that protofibrils aggregate 
laterally through their alpha-C regions to form thicker fibers, and these 
fibers eventually form fibrin networks. Another theory suggests fibrin 
fibers are formed by monomers aggregating together through a Y-ladder 
formation. Our objective is to find out how fibrin fibers are formed by 
analyzing images of fibrin polymers at different reaction times. So far, 
our data suggests that fibrin polymers with 1 min reaction time appear 
to be only fibrin monomers; products with 2 mins reaction time contain 
protofibrils; However, products with 5 min reaction time appear to 
have mostly monomers again. Furthermore, results also suggest the 
formation of not only protofibril but also seemingly a Y-ladder fibrin 
formation. Thus, more testing is needed for a conclusion. 
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Investigating the function of Oga1 at 
heterochromatic regions in fission yeast 

Jieyu (Jessilyn) Gao 
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Mentor: Ke Zhang Reid, Biology 

 

Chromatin controls the accessibility of DNA templates for transcription 
and is the front line in regulating gene expression. Histone modifying 
enzymes modulate chromatin status by adding or removing covalent 
modifications on histone tails. Lsd1 and Lsd2 are two evolutionary 
conserved histone lysine-specific demethylases and are essential in 
regulating gene expression. Fission yeast Schizosaccharomyces pombe (S. 
pombe) is an ideal model organism to study eukaryotic gene expression. 
In S. pombe, the loss of Lsd1 causes severe growth defects, and the loss 
of Lsd2 is lethal, indicating their critical roles in cell growth and survival. 
Up to date, it is unclear how these enzymes are recruited to the 
genomic regions to remove histone methylations. To answer this 
question, the Reid lab recently identified Oga1, a potential new 
interacting partner of Lsd1, using Lsd1 affinity purification combined 
with mass spectrometry analysis. Oga1 is also an ortholog of the 
budding yeast guanine-quadruplex (G4) associated protein which has 
implicated role in telomere silencing. My projects focused on 1) 
confirming the physical interaction between Oga1 and Lsd1, and 2) 
investigating the role of Oga1 in telomeric gene silencing. My 
preliminary data did not support the persistent interactions between 
Oga1 and Lsd1. Additionally, unlike its budding yeast ortholog, fission 
yeast Oga1 does not seem to be involved in epigenetic silencing at major 
heterochromatic regions.   
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Considering Inequalities in Employment Anxiety of 
College Students 

Rui Gao 
Major: Sociology 

Mentor: Yaqi Yuan, Sociology 

 

As the COVID-19 pandemic compels firms and organizations with an 
immense social and economic shift, they bend from their traditional way 
of deployment and utilization of human resources. New means of 
employment emerge through the development of technology, theories, 
and new forms of occupations. In correspondence to the shifting 
movement on the employer’s side, current college graduates and 
graduating students endeavor into a dimension where traditional 
experiences and theories about the employment market become 
unsuitable and growingly incapable. On the other hand, the employment 
of college students does not guarantee a fair and equal opportunity for 
all, even traditionally. With the college student’s anxiety about an 
unstable employment market and an existing inequality problem in 
higher education, I set out to address the following research questions: 
“Do all college students have the same level of employment anxiety? If 
not, how does anxiety distribute?” I plan to analyze employment anxiety 
among college students in three dimensions: demographic (gender & 
race), socio-economic, and disciplinary, i.e., anxiety differentiates 
between different majors of study.
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The Modernization of Operatic Masterpieces at the 
Vienna State Opera 

Abby Gardner 
Major: Music 

Mentor: Stewart Carter, Music  

 

Rossini’s "The Barber of Seville", Mozart’s "Don Giovanni", and Verdi’s 
"Falstaff": three operas written over 200 years ago, and three of the six 
operas I saw performed live at the Vienna State Opera this summer. 
Although these performances are undeniable masterpieces, the time 
period in which these historical operas were composed poses a barrier 
to engaging today’s audience, raising the question: is opera a dying art 
form? To answer this question, I studied recordings of historical 
performances in depth, noting costume and set designs, before 
observing the same operas live at the Vienna State Opera. This 
comparative study aims to discern how the Vienna State Opera 
incorporates facets of modern society into their productions of classical 
operas to make the historical masterpieces appealing to today’s 
audience. While each was unique in doing so, my studies found that 
every production this summer at the Vienna State Opera incorporated 
contemporary characteristics that differentiated their performances 
from historical recordings. Although the operas performed this season 
at the Vienna State Opera premiered between 80 and 415 years ago, 
today’s performers, set architects, and costumer designers are products 
of modern-day society and the art they create reflects that. 
Consequently, when it comes to producing classical operas, those 
involved artistically must tread the line between modernization and 
honoring the composer’s original vision. Thus, modern productions of 
historical operas pay tribute their origins, while simultaneously 
integrating contemporary elements, shaping the performance into a 
unique experience, one with which both the performers and audience 
can identify.
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Chemistry and Art Conservation: The Intersection 
of Science and the Humanities 

Anna Gartner 
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Mentor: Jennifer Finkel, Wake Forest curator of collections 

 

Art conservation is best described as the center of a triangle composed 
of art history, studio art, and conservation science. While only making 
a strong appearance in the last century, the field of art conservation has 
had a profound impact on the protection and upkeep of artworks from 
every medium. Integral to this field is chemistry, which is involved in 
many capacities ranging from solvent types to storage considerations. 
To more fully explore this topic, there were three research phases: 
personal investigation, visiting local conservatories, and visiting a large-
scale non-profit organization. Interviews were conducted with many 
different conservators who worked in a range of mediums and 
professional environments in order to learn about their use of 
chemistry when working on a project. Each provided a brief overview 
of the processes they performed in their laboratories to conserve a 
piece of art. Some of the main considerations were initial assessments 
of the artwork’s condition via imaging techniques such as UV, X-ray, or 
infrared; the type of paint the artist used; and the treatment options 
such as solvents used for cleaning. These considerations and others are 
just part of the puzzle conservators are faced with. The research that 
began with this project is continuous. New scientific techniques are 
constantly being researched and developed, and even with the ideas 
investigated here, there is enough that remains unexplored that a deep 
dive could be easily conducted. Further research is needed to fully 
understand the complex interplay between all of these considerations. 
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Clinical Opportunity for Active Coaching in 
Health and Exercise Sciences (COACHES) 

Mallory Gersh 
Major: Biology 

Mentor: Jason Fanning, Health and Exercise Science 

 

An effective behavioral coach is one of the most important ingredients 
in a successful health behavior change program, but access to coaches 
trained in behavioral sciences is limited. One promising strategy for 
addressing this need involves training undergraduate students for this 
role, which may simultaneously address students’ desire for 
clinical/research experience. We conducted a survey to gauge interest 
in a one-to-three-year internship for undergraduate students who are 
interested in an allied health career and receiving training in behavioral 
coaching. In total 29 undergraduate students completed the survey. 
Participants were 19.93 ± 1.25 years of age on average, and 82.8% of 
the participants were considering a career in health. Overall, 82.6% 
reported they would likely enroll in the behavioral coaching program. 
Respondents indicated a desire to engage in an internship for 2.50 ± 
0.96 semesters and were willing to commit 4.66 ± 5.17 hours per week. 
Participants freely reported their top motivations for engaging in a 
behavioral coaching internship. The most reported theme was 
professional development (e.g., enhancing one’s resume, gaining clinical 
experience). Respondents were also highly motivated by curiosity and 
the desire to develop knowledge. Finally, three respondents indicated a 
desire to participate in coaching to help others. Overall, these findings 
support that undergraduate students interested in an allied health 
career are interested in engaging in behavioral coaching training, 
especially as a means to advance their future career and develop 
knowledge. These are especially valuable findings, as research indicates 
that trained, non-professional coaches can be effective for supporting 
health behavior change. 
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Examining the Relationship between Ethanol-
induced Sleep Disruptions and Development of 
Alzheimer's Disease-related Pathology in APP/PS1 
Mice 

Owen Ghaphery 
Major: Biology 

Mentor: Robert Gould, Physiology/Pharmacology 

 

Alzheimer’s Disease (AD) is a neurodegenerative disorder that affects 
over 30 million people worldwide, and amyloid β (Aβ) aggregation 
remains one primary pathology associated with AD.  Sleep disruptions 
are common in  AD, often preceding cognitive symptoms and underlying 
pathology. Additionally, sleep is essential for Aβ clearance from the 
brain, and anything that disrupts sleep may affect Aβ levels. Chronic 
alcohol intake disrupts sleep and, therefore, may impact progression of 
AD-related pathology. Many studies have examined sleep disruption in 
AD models and, separately,  how alcohol affects sleep, but few have 
examined how alcohol affects sleep in AD models to influence Aβ-
related pathology. The present study examined the relationship 
between alcohol and sleep in APP/PS1 mice, a transgenic line that 
develops Aβ accumulation. APP/PS1 and WT mice were implanted with 
wireless, telemetric electroencephalography (EEG) recording devices 
for within-subject, longitudinal recordings for sleep, and quantitative 
EEG (qEEG) spectral power analysis. Following baseline sleep 
recordings, mice were allowed to drink ethanol for 8 hours daily, and 
EEG was recorded for 48 hours once weekly. No differences in sleep 
duration were seen between wild-type and APP/PS1 mice at 3-months 
of age. One week of ethanol drinking selectively decreased REM sleep 
in APP/PS1 mice. Further, one month of drinking revealed increases in 
delta band power, a biomarker associated with slowing brain function 
present in AD. While prior ethanol exposure appears to disrupt sleep 
in APP/PS1 mice, future studies are needed to see if ethanol-induced 
sleep disruptions contribute to excessive Aβ accumulation.
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Language Proficiency and Ethnic-Racial 
Experiences for Adolescent Heritage Spanish 
Speakers 

Tahjanee Givens 
Major: Psychology 

Mentor: Lisa Kiang, Psychology 

 

Language in the United States continues to diversify, posing a unique 
framework for understanding identity formation and cultural 
experiences. Heritage Spanish speakers encapsulate a notable portion 
of the U.S. population, with approximately 13.5% of Americans speaking 
Spanish as their primary language at home (U.S. Census, 2019). Research 
suggests that adult heritage language speakers strongly associate their 
heritage language with their ethnic-racial identity and value it as a central 
motivation in maintaining their heritage language. Yet, acculturation 
conflicts can arise from linguistic discrepancies, such as between English 
and heritage proficiency. This study explores what implications 
children’s language proficiency, in Spanish and English, has on their 
ethnic-racial perspectives and experiences (i.e., American identity, 
ethnic-racial identity, discrimination). Our research found a positive 
association between English language proficiency and American 
centrality and regard, along with ethnic-racial exploration. Although 
Spanish language proficiency and exploration were not significantly 
associated, Spanish proficiency was positively related to ethnic-racial 
centrality and regard and negatively related to American regard. 
Greater English proficiency was additionally related to lower school-
adult discrimination. When considering English and Spanish proficiencies 
together, two interactive effects were found suggesting effects whereby 
youth who are low in both language proficiencies appear to report the 
highest levels of perceived discrimination and the lowest levels of 
American centrality. Results highlight how adolescents understand their 
language proficiencies in relation to their social identities and 
experiences. The implications of how youth navigate between 
bilingualism and biculturalism are important in understanding the 
interaction between language and social experiences.
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Using an innovative technique to introduce a point 
mutation into the SAMHD1 gene 

Alyssa Goldstein 
Major: Biochemistry and Molecular Biology 

Mentor: Thomas Hollis, Biochemistry & LeAnn Rogers, 
Biochemistry 

 

One of the known functions of the SAMHD1 protein is its 
deoxynucleotide triphosphate (dNTP) activity. A more recently 
discovered function of this enzyme is aiding in homologous 
recombination by binding to DNA at double stranded breaks and 
recruiting repair proteins.The oxidation of SAMHD1 at C522, leads to 
the formation of a disulfide bond between two other cysteine residues 
near the regulatory nucleotide binding site of the protein. This disulfide 
inhibits the dNTPase activity of the protein and increases its affinity for 
DNA binding. With that said, we hypothesize that the oxidation of C522 
in SAMHD1 serves as a regulatory switch between its two functions. 
Through our research, we hope to use a CRISPR-based technique to 
introduce a C522A point mutation (cysteine to alanine) into the 
genomic DNA of multiple cell lines, inhibiting oxidation of the C341 and 
C350 residues, and then analyzing the effect of the mutation on cell 
proliferation and dNTP pools, as well as the protein’s ability to function 
in homologous recombination. Here I describe the methods used to 
design and create the novel CRISPR-based gene editing tool, and the 
plans for incorporating it into cells. 
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Diffuse light increases photosynthesis and stomatal 
conductance in deciduous ecosystems 

John Grosscup 
Major: Biology 

Mentor: Carter Berry, Biology  

 

Photosynthesis is one of Earth’s vital processes that moves massive 
amounts of carbon. This process relies on basic components of the 
environment, one of them being light. But not all light is created equal; 
recent work has demonstrated that diffuse light can drive changes in leaf 
photosynthesis, but the mechanisms are still unknown. Diffuse light is a 
common occurrence particularly in the presence of clouds, high water 
vapor, or atmospheric pollution. We ask two questions: (1) how does 
photosynthetic rates vary under direct and diffuse light and (2) what are 
the structural or physiological mechanisms driving these changes? We 
measured the effect of diffuse light on photosynthesis in 7 deciduous 
species using a portable photosynthesis system and a 3D-printed light 
diffusion tool. We paired these data with microscopic measures of leaf 
structure and biochemistry. We find a wide array of strategies for 
handling diffuse light.  Liriodendron tulipifera and Acer rubrum significantly 
increased photosynthesis under diffuse light while Magnolia grandiflora 
had very little change. Notably, all species saw a shift in productivity 
when exposed to different diffuse light environments. These patterns 
largely seem to be driven by stomatal conductance and variation in leaf 
structure.  The results require that we reevaluate our understanding of 
local and global photosynthetic productivity regarding diffuse light 
environments.
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Do Tomato Plants with Thermotolerant Pollen also 
have Thermotolerant Roots? 

Stacy Hahn 
Major: Biology  

Mentor: Gloria Muday, Biology  

 

Increasing global temperatures negatively impact plant growth and 
development, leading to a decrease in crop yields. Breeding and 
engineering thermotolerant crops is important to maintain agricultural 
productivity. This project focused on the effect of elevated temperature 
on tomato root growth and pollen germination. Increased root surface 
area enhances a plant’s ability to survive elevated temperatures by 
maximizing water uptake. The effect of elevated temperature on 
formation of lateral root branches was examined using thermosensitive 
genotypes and genotypes predicted to be thermotolerant. Lateral root 
number was quantified from these genotypes in control (25°C) and heat 
stressed (37°C) conditions, and in heat stressed plants that were 
returned to optimal temperature to recover. In all genotypes the heat 
stressed seedlings formed significantly fewer lateral roots than the 
control treatments. The VF36, Heinz, Malinkta, and Nagcarlang 
genotypes formed significantly more lateral roots after recovery from 
heat stress than immediately after heat stress, with Heinz recovering to 
levels equivalent to roots grown at optimal temperatures. Pollen 
germination and integrity were analyzed in these tomato genotypes at 
optimal (28°C) and heat stress (34°C). Heinz, Gold Nugget, and 
Malinkta were resistant to elevated temperature, showing no difference 
in germination and/or integrity between temperatures, while the others 
showed significant reductions in pollen performance at higher 
temperature. These studies reveal variation between genotypes in the 
heat stress response, with some genotypes (Heinz, Gold Nugget, and 
Malinkta) having thermotolerant pollen and one genotype (Heinz) have 
thermotolerant root growth, consistent with different mechanisms for 
thermotolerance in these two tissues.
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Photochemical Reversal of a Click Reaction 

Holden Hankerson 
Major: Chemistry 

Mentor: Paul Jones, Chemistry 

 

Click chemistry pertains to a variety of reactions that are easy to purify, 
simple to create, fast acting, regiospecific, and high yielding. Click 
chemistry has numerous applications in many areas of chemistry from 
drug discovery to materials chemistry. During this research, chemical 
purification methods were used in order to obtain a clean click 
compound produced by electrocyclization of a terminal alkyne and an 
alkyl azide. This compound was exposed to ultraviolet light in order to 
assess any chemical or physical changes within the compound. The 
poster will present the synthesis, characterization, and preliminary 
results of irradiation of the target compound.
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In the Footsteps of Brahms 

Alice Hauser 
Major: Piano Performance 

Mentor: Stewart Carter, Music  

 

Combining an interest in music, history, philosophy, and nature, this 
project examined the sources of inspiration behind Johannes Brahms’s 
compositions given his intersection of two different musical traditions: 
Classical conservatism and Romantic progressivism. After traveling to 
the various places where Brahms lived and worked, including Hamburg, 
Lübeck, Baden-Baden, Wengen, and Vienna, I was able to understand 
the love of nature and fear of failure that drove this great composer to 
craft the masterpieces he created. Although Brahms is typically 
portrayed as embodying a more conservative tradition within the 
Romantic period, it was valuable to me as a performer to understand 
that Brahms was inspired not only by the past but also by the present, 
situating him firmly within the bounds of Romanticism, if in a slightly 
different way than more progressive composers like Liszt. Studying and 
documenting Brahms’s life through photographs has greatly enriched my 
understanding of his compositions and enhanced my love of Brahms’s 
music. While I set out looking for a concrete answer as to where 
Brahms fit in the spectrum between Classical and Romantic, 
understanding the nuances behind Brahms’s sources of inspiration 
inspires me to approach Brahms’s music in a more balanced manner 
that honors this composer’s unique positioning in a unique period of 
time. 
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New Energy Vehicle Policies in China 

Ruochen Hu 
Major: Economics 

Mentor: Frederick Chen, Economics & Alex Yu, Economics 

 

When announcing the "The thirteenth five-year plan” in 2009, the 
Chinese government set the goal of realizing Carbon Neutralization in 
20 years. The shift from traditional fuel to clean energy can resolve the 
long-standing concern about traffic pollution as well as China’s 
dependence on oil imports. In order to do that, the government 
promulgated the “Ten Cities, Thousands of Vehicles” plan to promote 
New Energy Vehicles. Cities participating in this program, called new 
energy vehicle pilot cities, were qualified for substantial central subsidies 
and other preferential policies to develop their local electric vehicle 
markets. Multiple policies,  with direct and indirect consumer benefits, 
were launched in different cities. This study aimed to investigate 
different responses of cities to New Energy Vehicle (NEV) policies, by 
analyzing monthly sales data per city in Jiangsu province from 2016 to 
2018. In conclusion, though local governments promulgate the same 
monetary policies in cities, residents in cities with higher average 
incomes will have better exposure to more NEV brands and models, so 
they have more economic options than their counterparts in low-
income regions. But for well-developed NEV models produced by 
trustworthy brands, their market percentage would not necessarily 
change in different cities.
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Stability of Codimension of Persistent Barcodes 

Anran Huang 
Major: Applied Math 

Mentor: Justin Allman, Mathematics  

 

Persistent homology is a method of topological data analysis. The 
barcode diagram can be used to visualize persistent homology. 
Codimension of the barcode diagram can be defined by the theory of 
quiver representation and can be calculated using a formula proved by 
Buch Fulton in 1999. We discovered that any pair of bars can be 
generally classified into seven different types and all of them have only 
two possible outcomes of codimension. We also invented a new 
formula for calculating the codimension in terms of pairs of bars. Finally, 
we used our new formula to conclude that codimension stabilizes as the 
step size becomes small enough.
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Communication-avoiding algorithm on Kernel 
Logistic Regression 

Runhao Huang 
Major: Computer Science 

Mentor: Aditya Devarakonda, Computer Science  

 

The kernel logistic regression model is one of the most used methods 
for binary classification. In common practice, stochastic gradient descent 
is used for calculating the kernel vector iteratively. However, the 
communication cost is much more significant than the computation cost 
on parallel settings. In order to improve the efficiency of the algorithm, 
we developed and implemented an s-step communication avoiding 
method that could reduce the number of iterations and latency cost by 
a factor of s. According to previous research by Dr. Devarakonda on 
the s-step of Logistic regression, the speed-up is significant and 
numerically stable. This summer, we completed the algorithm 
development in a non-parallel setting and successfully proved the 
numerical stability of the s-step algorithm compared to the sequential 
algorithm. I am currently developing the algorithm for the optimized 
reading of the original data set, which could reduce the overhead time. 
The next step of our research will be implementing the algorithm to 
parallel by mpi4py. Then we will test the speedup on the school's cluster 
and experiment by tunning the values of batch size, learning rate, and 
parallel partition factor. According to the higher significance of latency 
in the cloud environment, we expect to see an even higher speed-up on 
AWS EC2.
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Remote Sensing and Hydrologic Modeling to 
Support Water Resources Management 

Xinchen (Michael) Huang 
Major: Environmental Science 

Mentor: Courtney Di Vittorio, Engineering & Kyana Young, 
Engineering 

 

Numerous lakes in North Carolina are considered impaired due to the 
abundance of turbidity and Chlorophyll-a. Sources of these issues 
include nutrient loads from water treatment plants and farms. While 
the former is regulated and provided with legitimate data, the latter is 
hard to track. By using satellite images, the radiation reflected at 
different wavelengths from the surface of lakes and water bodies can be 
obtained. The reflection can be used to estimate Chlorophyll-a, Total 
Suspended Sediment (TSS), and Color Dissolved Organic Matter 
(CDOM) in the water and to develop water quality maps that cover the 
entire lake as well as to shed light on the water quality of tributaries. 
This study focuses on water quality analyses of Chlorophyll-a, TSS, and 
CDOM in labs for real-time data rather than historical data provided by 
the EPA, contributing to lab-based water quality maps. This study 
compares the data from our lab to the EPA's to explore both the 
accuracy of this lab as well as the historical trends of TSS, CDOM, and 
Chlorophyll-a. Moreover, this study also compares the data provided 
by spectrophotometer and fluorometer and explores the relationship 
between the two sets of data provided by the two instruments. The 
resulting data shows that there are slight variations in the data from our 
lab to those from EPA. Moreover, there is a relationship between the 
spectrophotometer and fluorometer's Chlorophyll-a data. The 
trendline allows other labs to obtain accurate data on Chlorophyll-a 
without necessarily purchasing fluorometers.  
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Literary and Artistic Communities as Care Webs 
for Black Queer People: What We Learn from Black 
Queer Literary and Artistic Community Responses 
to HIV/AIDS 

Mackenzie Jackson 
Major: English 

Mentor: Geovani Ramirez, English, UNC-Chapel Hill 

The height of the AIDS crisis, the 1980s-1990s, are a violent illustration 
of the disregard for Black queer life. I employ “queer of color critique”, 
“double cremation,” and “secondary marginalization” frameworks to 
expose how Black queer people are excluded from dominant spaces 
due to the heterosexism in Black communities and anti-Blackness in 
white communities.  In response to these challenges, Black queer people 
during the height of the AIDs crisis urgently produced literature and art 
as evidence of their being and preservation of personhood. The 
literature and art produced was supported by care webs, networks of 
people who share love and solidarity without expecting requital and 
who celebrate the entirety of being both Black and queer. Connecting 
the past to the present, I look at literature, the archives, and media to 
ask how were Black queer people navigating the threat of AIDS through 
community care during the AIDS epidemic and what is the legacy of this 
moment on Black queer community care today? There are many forces 
that complicate the lives of Black queer people and Black queer artistic 
communities have continued the legacy of their 1980’s predecessors. 
Demonstrating the tradition of community care, my research methods 
include an exploration of diverse forms of artistic and cultural 
productions. I work with archival materials of the UNC Chapel-Hill 
Southern Historical Collection Archives, analyze the intertextuality of 
Essex Hemphill’s Ceremonies (1992) and Jericho Brown’s The Tradition 
(2019), two poetry collections on the intersections of Blackness, 
queerness, and HIV, and map out an extended literary lineage among 
Black queer poets, among other methods. These avenues enable me to 
center the underrepresented historical narrative that is Black queer 
survival through community care. I posit that when we understand these 
artistic communities as a way that Black queer people are thriving then 
we can be intentional about investing in and creating more of them. 
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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 for red blood cells (RBCs) 
akin to apoptosis. Eryptosis is characterized by cell shrinkage, 
membrane blebbing, activation of proteases, and phosphatidylserine (PS) 
exposure (flipping) at the outer membrane leaflet. Failure or an 
unbalance in the process can lead to severe consequences such a liver 
failure or anemia. Though Eryptosis is a well-known process, 
mechanisms of these 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, 
behaviour, or labelling. This work demonstrates a label-free 
electrophysiologic approach (Dielectrophoresis-DEP) to monitor 
Eryptosis. We followed a recently published procedure using the 
calcium ionophore, ionomycin, to enhance intracellular Ca2+ 
concentration and induce Eryptosis on isolated RBCs from whole blood 
we procured from a blood bank. We treated RBCs with 1 μM to 10 μM 
ionomycin for 2 h and monitored RBC DEP properties using the 3DEP 
system. 3DEP analysis provides three electrophysiologic properties- 
membrane conductance (GEFF), membrane capacitance (CEFF), and 
cytoplasmic conductivity (σCYT). We used microscopy to monitor RBC 
count and morphology, Annexin-V to monitor Eryptosis via PS flipping 
and absorbance to monitor hemolysis. Using the 3DEP a significant rise 
in GEFF and CEFF and decrease in σcyt was observed. There was a ~10-
35% measured Eryptosis confirming DEP’s ability to detect these small 
changes in bulk. Taken together, this work demonstrates the potential 
of DEP to monitor Eryptosis, however further investigation is needed 
to examine the significance of the characterization.  
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Mechanisms of Ethanol Withdrawal 
Hyperexcitability in Rodent Models 

Alisha Kamath 
Major: Biochemistry and Molecular Biology 

Mentors: Dwayne Godwin and Hong Shan, Neurobiology and 
Anatomy, WFU School of Medicine  

 

The National Institute on Alcohol Abuse and Alcoholism (NIAAA) 
estimates around 15.1 million adults in the United States suffer from 
alcohol use disorders. Chronic alcohol use resulting in alcohol 
withdrawal (WD) has been shown to produce a variety of serious 
clinical symptoms, including seizures, due to the detrimental effects of 
alcohol on neural systems. Current treatments for WD syndrome 
include benzodiazepines, which are harmful and carry abuse potential. 
Thus, better understanding mechanisms underlying WD-mediated 
neuronal hyperexcitability proves vital for improving therapies and life 
quality for individuals experiencing WD. Preliminary research 
performed by the Godwin lab has found that the protein kinase C (PKC) 
pathway, which affects T-type Ca2+ channels, is highly sensitive to 
ethanol. Data collected also linked PKCε, an isoform of PKC with 
accepted roles in alcohol dependency, to this system, as it was shown 
to produce a gain of function in Ca2+ channels, leading to enhanced 
excitability during withdrawal. This project aimed to understand the 
mechanisms underlying alcohol withdrawal using electrophysiological 
approaches, specifically visualized, whole-cell patch clamp methods in 
prepared brain slices, to record action potentials produced by midline 
thalamic neurons of C57BL/6 mice at varying levels of current 
stimulation, under air-exposed and ethanol-withdrawal conditions. A 
significant increase in action potential generation was found in neurons 
stimulated at 100 pA and 200 pA following their 4th ethanol withdrawal. 
We conclude that changes in ion channel properties produce enhanced 
excitability, which is detectable in neuronal circuits during ethanol 
withdrawal periods in the form of increased sensitivity to command 
currents.
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Pathways from Family Conflict to Bullying 
Perpetration 

Ahrianna Keefe 
Major: Psychology 

Mentor: Veronica Cole, Psychology 

 

Bullying is a frequent problem in school settings and beyond, however 
few intervention programs have successfully alleviated this issue. Many 
researchers have sought to understand the factors that drive bullying 
behavior, and past studies have found a link between high levels of family 
conflict and engagement in peer victimization. While many studies have 
uncovered predictors of bullying behaviors, few have examined 
potential moderating factors. It is important to examine moderating 
factors, since these factors could be used to better inform intervention 
programs. Therefore, in this study we will be using pre-existing data 
from the Longitudinal Study of Australian Children (LSAC) to examine 
pathways from family conflict to bullying perpetration. Specifically, we 
hypothesize that internalizing and externalizing behaviors will be 
mediating factors in the relationship between family conflict and bullying 
perpetration, and that high social capital will be a moderating factor in 
the relationship between internalizing and externalizing behaviors and 
bullying perpetration. This study could be useful to educators and 
parents working to reduce bullying behavior.  
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Disruptive Forces Related to Parental Death and 
Childhood Depression: A Discordant Kinship 
Approach 

Mary King 
Major: Psychology 

Mentor: Mason Garrison, Psychology  

 

Over ten million children have lost a parent during the COVID-19 
pandemic (Hillis, 2022).  Obviously, a parent’s death is immensely 
disruptive to a child’s emotional development. These disruptions include 
alterations to family structure, surrounding environment, and sense of 
self. Such alterations are risk factors for numerous adult 
psychopathologies and particularly depression (Otowa et al., 2014; 
Shapiro, 2013). Indeed, studies have shown that losing a parent is a 
prominent risk factor for depression (Otowa et al., 2014). Furthermore, 
childhood bereavement research has found a 39% increase in adult 
mortality pre-pandemic (JAG Institute, 2022). Previous studies have 
examined the link between parental death and childhood depression 
(Berg et al., 2016). However, the present study aims to untangle the 
disruptive forces related to parental death and its effects on childhood 
depression. Plausible third variables in the family or the environment 
may mitigate the impact of parental death. We can disentangle these 
sources of variance with genetically-informed discordant kinship 
models. We use the multigenerational National Longitudinal Survey of 
Youth (NLSY) to compare depression levels (CES-D) of the children 
who have (1,033) and have not experienced parental loss (11,653). We 
present descriptive statistics and discuss the design. Results will inform 
future interventions and research. 
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TEDxEconomics 

Christine Kirby 
Major: Economics 

Mentor: Robert Whaples, Economics  

 

Since 1984, Technology, Entertainment, and Design (TED) talks have 
grown tremendously, both as a business and in terms of content and 
popularity. In 2012 TED hit their billionth view, and as of October 2020, 
over 3500 talks have been posted on TED.com. While previous 
research has been done on TED talks, there has not been any research 
aimed at how TED presenters approach economic issues. Working with 
Professor Whaples, I explored TED’s approach to four economic 
questions: 1) Does the market system work well? 2) Should people have 
more economic freedom, less economic freedom, or about the same 
amount as now? 3) Should the role of government in the economy be 
expanded, reduced, or kept about the same size as it is now? and 4) Are 
people generally rational? To conduct the research, I identified all 310 
videos up on the TED.com website with the tag “economics” and 
watched them, answering the four questions and gathering quotes and 
analytics on each video as I went. I discovered that most videos leaned 
towards saying that the market system does not work well, and for 
questions 2 and 3 there was an interesting relationship between most 
of the videos desiring more economic freedom for people, but also a 
bigger role for the government in the economy. The question on 
behavioral economics was vaguer, and it was a bit difficult to come to a 
firm conclusion on whether TED talks on economics viewed people as 
rational or irrational.
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Effects of 17B-estradiol on MK-801-induced 
cognitive impairments in rats 

McKenna Klausner 
Major: Psychology 

Mentor: Robert Gould, Physiology and Pharmacology & Kim 
Holter, Physiology and Pharmacology 

 

Schizophrenia is a neuropsychiatric disorder that affects ~1% of people 
worldwide. Importantly, 75% of patients diagnosed between 45-50 years 
of age are female, and evidence suggests estrogen decline associated 
with menopause increases symptom severity and dampens response to 
some antipsychotic medications. It is hypothesized that ionotropic N-
methyl-D-aspartate receptor (NMDAR) hypofunction impacts the 
pathology of schizophrenia, and NMDAR antagonists including MK-801 
have caused cognitive impairments in humans and animals. Research has 
suggested that improving cognitive symptoms improves functional 
outcome. Few preclinical studies investigate the influence of hormones, 
including 17β-estradiol (E2), on cognitive function in models of 
schizophrenia-like symptoms. In the present study, 3 month old female 
Sprague Dawley rats were ovariectomized (Ovx; a rodent model of 
surgical menopause) and half were implanted with E2-containing 
capsules. We assessed cognitive function using the translational 
touchscreen paired-associates learning task that evaluates visual learning 
and working memory. Rats learned to associate three stimuli with a 
specific location on the touchscreen. Each trial consisted of two images 
being presented with one image in its correct location; a correct 
response resulted in delivery of a sucrose pellet. Once rats acquired the 
task, MK-801 (0.03-0.18mg/kg, sc) was administered to assess cognitive 
disruptions. MK-801 reduced accuracy and caused similar 
perseverative-like responses in all three groups. This study aims to 
establish a relationship between estradiol, NMDAR function, and 
cognitive impairments. Future studies will test current and novel 
antipsychotics to block impairments in these groups. These results can 
inform novel, individualized treatment approaches for schizophrenia.
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Design and Use of an in vitro Bioreactor to Simulate 
Peripheral Motion 

Colin Krinsky 
Major: Engineering 

Mentor: Saami Yazdani, Engineering  

 

Introduction: Peripheral Artery Disease (PAD) is an atherosclerotic 
disease that affects over 230 million adults annually. Drug-eluting stents 
are the gold standard for treating PAD and are traditionally designed 
and evaluated using in vivo models. This is partly because there are no 
in vitro methods that can both model the unique motion of peripheral 
arteries and evaluate the pharmacokinetics (PK). The objective of this 
study was to develop an in vitro peripheral simulating bioreactor (PSB) 
that evaluates pharmacokinetics in stents.  

Methods: We utilized 3d-printed components, off-the-shelf 
components, and servo motors to construct and power the PSB. To 
evaluate the pharmacokinetics, we deployed stents in arteries and 
placed them inside the PSB. The artery is then subjected to peripheral 
motion while connected to pulsatile flow inside a cell culture 
environment. After the procedure, the stent, surrounding artery, and 
media are evaluated for PK.  

Results: The PSB can independently or simultaneously deform a porcine 
carotid artery in three mechanical motions: twist, bend, and 
elongate/shorten. The PSB can fit into a standard CO2 incubator and 
reliably operate unattended for at least 24 hours in a cell culture 
environment, with independently verified motion. The PSB also permits 
the deployment of a self-expanding stent into the artery.  

Conclusions: The bioreactor is a novel and promising system for 
efficient and inexpensive in vitro pharmacokinetics stent testing. It 
lowers the barrier to entry for PAD research, enables testing within lab 
environments, and can potentially conduct studies on other PAD 
treatments such as drug-coated balloons.  
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A Museum’s Role in Presentation and Viewer 
Interpretation- Curator Perspectives 

Rebekah Lassiter 
Major: Art History 

Mentor: Andrew Gurstelle, Anthropology  

 

Preservation and curation of museum acquisitions, especially those 
collected through imperialistic means, has been highly contested for 
many years. A prime example of this is Oceanic works in Europe. What 
is on display at museums directly affects the knowledge and 
understanding of its viewers. Thus, as an academic institution, museums 
have a responsibility to preserve and curate in effective ways. However, 
to compound this issue, much of the curatorial and preservation 
techniques consist of subjective elements. Thus, how do curators 
determine the best techniques to display and organize museum 
exhibitions and displays? How do curators in Europe chose to display 
and present works that originate outside of Europe’s domestic land, 
especially if these pieces are acquired through imperialistic means? 
Through the use of qualitative data collection, eight interviews were 
conducted to understand curation and preservation strategies across 
Europe. Additionally, visual analyses of displayed works were conducted 
to supplement the curatorial conversations. My research found that 
while there is variety in curatorial techniques and strategies there are 
similar values and responsibilities that curators feel. Across interviews, 
three themes emerged: curators have a desire to generate an exhibit 
that exudes ideas that connect to modern-day society, the communities 
that geographically surround museums and the legacy of the institutions, 
largely determine what is on display. Co-curation, by soliciting the 
opinions of indigenous Oceanic communities, is a commonly adopted 
technique to influence display and curation.
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Evaluation of trace element composition and taste 
preferences for ten sweet potato cultivars grown in 
North Carolina 

Christian Lee 
Major: B.S. Chemistry (Concentration in Medicinal Chemistry 
and Drug Discovery) 

Mentor: George Donati, Chemistry 

 

Ipomoea batatas (or sweet potato) is a “superfood” widely grown in 
North Carolina. This staple crop has been featured in several nutritional 
studies, which hail its ability to assist in blood sugar stabilization. 
However, limited research has been conducted from an analytical 
chemistry standpoint. In this study, we evaluate the trace element 
constitution of ten sweet potato cultivars: Monaco, White Bonita, 
Purple Splendor, Beauregard, Murasaki, Purple Majesty, NC15-480, 
NC15-728, NC16-193, and Covington, which were grown in identical 
conditions in North Carolina. Microwave-assisted digestion was used 
for sample preparation (n=3), and the concentration of 20 trace 
elements were determined by inductively coupled plasma with optical 
emission or mass spectrometry detection. The analytical method was 
validated by addition and recovery experiments (recoveries in the 93.8-
112% range). Analysis of variance and a machine learning algorithm were 
used to identify the elements most relevant to sample grouping: Cu, Mo, 
Na, P, Pb and Rb (borderline significance for As). In addition, the results 
of a blind tasting survey with 14 volunteers were compared to trance 
element content for each sweet potato cultivar. Most participants 
pointed Murasaki and Monaco as the best-tasting cultivars. Murasaki has 
a relatively low Na, and average Mo, P and Rb contents compared with 
the other cultivars. Monaco has relatively low Mo, P and Rb, and high 
Na contents. Future work should explore a potential trace element-
taste relationship. The effects of As, Cu, Mo, Na, P, Pb and Rb on sweet 
potato taste, nutrition, and potential toxicity should also be further 
investigated.
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Cross-regulation between histone H3 lysine 
methyltransferases and demethylases 

Brendan Lemezis 
Major: Biochemistry & Molecular Biology 

Mentor: Ke Zhang Reid, Biology 

Histone H3 methylation at lysine 9 (H3K9me) is a characteristic mark 
of heterochromatin, the tightly packed form of DNA associated with 
gene silencing; while histone H3 tri-methylation at lysine 4 (H3K4me3) 
is a characteristic mark of euchromatin, the loosely packed chromatin 
associated with gene activation. In Schizosaccaromyces pombe (S. pombe), 
Clr4 and Set1 are histone methyltransferases that add H3K9me and 
H3K4me3, respectively; while Lsd1 and Lsd2 are lysine-specific 
demethylases that remove methyl groups from methylated H3K4 and 
H3K9. Recently, the Reid lab found that the protein levels of Lsd1 and 
Lsd2 are oppositely regulated by Clr4 and Set1, suggesting cross-
regulation networks between these histone modifying enzymes. 
Additionally, other studies have shown that mammalian LSD1 and LSD2 
are unstable and that their protein levels are equilibrated by 
ubiquitination and deubiquitination, in which case ubiquitination leads to 
protein degradation. Interestingly, both Clr4 and Set1 interact with 
specific E3 ubiquitin ligases. These preliminary data led to the hypothesis 
that Clr4 and Set1 may directly methylate Lsd1 or Lsd2, thereby 
modulating Lsd1 or Lsd2 ubiquitination levels, which control protein 
turnover. To test this hypothesis, point mutations of lysine residues 
were strategically made at RKS (or similar) motifs in Lsd1 and Lsd2, and 
these mutants were crossed with either Clr4 or Set1 deletion strains. 
This poster presentation aims to present preliminary results, which 
suggest that Lsd2 K836 may be a target for Clr4- or Set1-dependent 
methylation, which ultimately affects Lsd2 protein stability through an 
ubiquitination-dependent pathway.   
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Monitoring the Effectiveness of Treatments for 
Disability Progression in ALS Patients 

Alice Li 
Major: Mathematical Statistics 

Mentor: Emily Huang, Department of Statistical Science 

 

The goal of my project was to monitor the effectiveness of treatments 
for Amyotrophic Lateral Sclerosis (ALS), which is a rare and fatal disease 
that typically affects adults around 54-67 years old and progressively 
destroys the patient’s nervous system. I analyzed data from the PRO-
ACT database, which has placebo and treatment data from 23 Phase 
II/III clinical trials conducted over the past two decades. It contains data 
from 11,600 ALS patients, with an average follow-up period of 12 
months. My analysis consisted of three stages: (1) data preprocessing, 
(2) exploratory data analysis, and (3) statistical analysis using causal 
inference. The data preprocessing consisted of standardizing the data 
across all 23 trials since they used different standards and formats. In 
the exploratory analysis, graphs and summary statistics were created 
for data on demographics, ALS onset history, treatment assignment, and 
the ALSFRS(R) measure of disability progression. In addition, each 
patient’s change in ALSFRS(R) score over time was calculated and used 
as the outcome of interest. In my causal inference analysis, the patients 
were divided into treatment and placebo groups. We compared the 
outcome between the two groups to evaluate the effectiveness of the 
treatment. My target was the fraction who benefit from treatment, 
which is defined as the proportion of patients whose potential outcome 
under treatment is better than that under control. By applying a causal 
inference method,  I obtained bounds on the fraction who benefit from 
the ALS treatments relative to placebo using linear programming.
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Characterizing fine-scale phytoplankton 
community structure across the Gulf Stream front 

Minghao Li 
Major: Biochemistry and molecular biology 

Mentor: Sheri Floge, Biology & Kately Smith, Biology 

 

Phytoplankton are globally abundant photosynthetic microbes that are 
significant drivers of carbon and nutrient cycling in the ocean. Identifying 
phytoplankton community structure across physical features is 
important for characterizing carbon flux and nutrient concentrations 
with a warming ocean. In March 2022, the R/V Shearwater collected 
physical, optical and biological data from Cape Hatteras, North Carolina 
across the Gulf Stream front. Flow cytometry analysis of phytoplankton 
populations were compared across shelf, front and Gulf Stream water 
to characterize frontal fine-scale community structure. Flow cytometry 
revealed distinct picophytoplankton populations (Synechococcus spp. 
and Prochlorococcus spp.) with pico-sized populations that are larger 
in size and have high chlorophyll-a (Chl-a) content. Additionally, a nano-
sized population was identified that is larger in size and has high 
phycoerythrin (PE) and Chl-a content. ANOVA supports that there is 
no significant difference in community structure across the Gulf Stream 
front (p <0.05). However, there is a trend of higher Prochlorococcus at 
the front comparing to gulf stream and shelf. Future efforts should focus 
on community structure between seasons.
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A Study of Signature-based Gröbner Basis 
Techniques 

Steven K. Liao 
Major: Applied Mathematics 

Mentor: Frank Moore, Mathematics  

 

Solving systems of polynomial equations, a topic introduced in as early 
as grade schools, have a wide range of applications in mathematical, 
scientific, and engineering disciplines, such as automated theorem 
proving, phylogenomics, robotics, and industrial design. The main 
computational tools for solving such systems symbolically take 
advantage of Gröbner bases, which are a particular type of set of 
polynomials with important properties. Finding such a set for a given 
problem is, however, no small feat. Computations are often unwieldy 
and costly, with the main bottleneck–in the case of the classic algorithm 
(Buchberger 1976)–being the necessity of performing an analogue of 
long division on polynomials known as S-pairs. Gebauer, Möller, Mora, 
and Traverso’s contributions spanning from 1980s to 90s inspired 
Faugère’s “signature-based” algorithm first in 2002; Faugère drastically 
slimmed down the amount of computations necessary, and later with 
Eder (2017) generalized these ideas to the concept of a rewrite basis 
which synergized many existing algorithms based on similar ideas 
through the concept of rewrite basis. 

In this project, we surveyed several important algorithms and 
implemented the rewrite basis algorithm in the commutative algebra 
system Macaulay2. We then streamlined the implementation through 
multiple iterations, and garnered exciting results in improved run times. 
Our findings suggest that the signature-based rewrite basis algorithm is 
indeed advantageous in its efficiency. Our optimizations indicate the 
potential for further speeding up the run-time.
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When is an - 1 the sum of two squares? 

Rachel Lin 
Major: Mathematics 

Mentor: Jeremy Rouse, Mathematics 

 

In the 2016 paper entitled “When is 𝑎𝑎𝑛𝑛 + 1 the sum of two squares?” 
Dresden, et. al. proved assertions about when numbers of the form 
𝑎𝑎𝑛𝑛 + 1 can be expressed as the sum of two integer squares. In this 
research, we study for which positive integers 𝑎𝑎 and 𝑛𝑛 is 𝑎𝑎𝑛𝑛 − 1 the 
sum of two squares. Using Fermat’s two squares theorem, we prove 
that there is no positive integer 𝑎𝑎 > 1 for which 𝑎𝑎2 − 1 and 𝑎𝑎6 − 1 are 
both sums of two squares. We show that if 𝑎𝑎𝑛𝑛 − 1 is the sum of two 
squares with 𝑎𝑎 ≡ 3 (𝑚𝑚𝑚𝑚𝑚𝑚 16), and no prime factor of 𝑎𝑎 + 1 is 
congruent to 3 (𝑚𝑚𝑚𝑚𝑚𝑚 4), then 𝑎𝑎𝑑𝑑 − 1 is also the sum of two squares 
for all d | 𝑛𝑛. In addition, we construct an infinite family of values of 𝑎𝑎 
and 𝑛𝑛 for which 𝑎𝑎𝑛𝑛 − 1 is the sum of two squares. The techniques we 
use in this research also include the properties of cyclotomic 
polynomials and quadratic residues.  
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Topic Modeling to Analyze Philosophers' Evolving 
Ethical View of Computer Science Technology 

Cecilia Liu 
Major: Computer Science 

Mentor: Sarah Parsons, Computer Science 

 

This paper presents the topics output by probabilistic models on 
scholarly articles discussing Computer Ethics (CE) in philosophy from 
the 19th century to 2022. Ethics exists as one of the dominant 
territories in ancient Greece and modern philosophy but its branched 
field Computer Ethics was largely overlooked until the recent three 
decades. To better understand philosophers’ evolving views on 
Computer Ethics, Latent Dirichlet Allocation (LDA) and Dynamic Topic 
Modeling (DTM), two widely acknowledged NLP (Natural Language 
Processing) models, were used to massively process about 4,600 
abstracts and reveal their latent topics. Before performing data 
modeling, necessary preprocessing was performed to tailor the input 
words and create a dictionary of 2000 words, often referred to as a 
“bag-of-words. Then our models derived connections between the 
words and generated output topics using the dictionary as the source. 
For the topics, each word is weighted according to its frequencies and 
proportions within the dictionary, helping to highlight the latent trends. 
The largest and most intriguing topic output from LDA included general 
terms like “state”, “science”, as well as “policy”, and featured words 
such as “cold”, “war”, and “surveillance”, likely bringing us a glimpse of 
the geopolitical tension between the United States and the Soviet 
Union. Visualizations like word clouds, bar charts, and interactive 
visualizations, such as bubble charts, were used to further illustrate 
these output themes.
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Relationship Between Torsion Points and Roots of 
Unity on Elliptic Curves 

Jiayi Liu 
Major: mathematics 

Mentor: Abbey Bourdon, Department of Mathematics  

 

The points of an elliptic curve including the point at infinity O forms an 
abelian group. Points of finite order are called torsion points. This 
research focus on the relationship between fields generated by torsion 
points and roots of unity. It is well-known that the field generated by 
all points of order p contains the p-th roots of unity, so this study 
looks at the field generated by a single torsion point of order p and 
gives a characterization of when the field generated by a point of 
order p contains the maximal real subfield of the p-th cyclotomic field.
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Summer Illusion: Klimt's Artistic Essence through 
Landscape Paintings 

Jillian Liu 
Major: Studio Art 

Mentor: Morna O'Neill, Art History & Leigh Ann Hallberg, 
Studio Art 

 

The project is dedicated to the landscape paintings of Austrian artist 
Gustav Klimt. Throughout the five weeks, I visited art museums such as 
the MoMA, the MET, and Neue Gallerie to view Klimt’s paintings and 
his techniques, researched various English scholarships to examine how 
the artist’s life experience related to his approach to landscapes, and 
applied his styles and methods to my artistic practice to produce three 
paintings. I will present a poster on the undergraduate research day 
explaining my art historical research result and my three paintings. The 
poster will cover Klimt’s early career as a portrait and decorative art 
painter, his turn to landscape paintings (the contemporary philosophical 
and social movement and the artist’s personal life experience that 
influenced him), his landscape painting style and method based on the 
scholarly research, and my observation of his works from a conservative 
perspective.
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Once Upon A Time a Frog and A Spider Jumped: A 
Study on Black Children's Performance Across 
Fictional and Informational Narratives 

Dulce Lopez Alvarez 
Major: Psychology 

Mentor: Nicole Gardner-Neblett, Psychology  

 

Oral narratives may be a linguistic strength for Black children (Gardner-Neblett 
& Iruka, 2015). They are often examined by looking at macrostructure (the 
overall organizational structure of the content) and the microstructure (the 
sentence-level linguistic structure) (Justice et al. 2006). They are also most 
explored using fictional discourse (e.g., Caesar & Kerins, 2020; Gardner-
Neblett, 2022; Holt et al., 2021). Given that microstructural competency may 
demonstrate children’s knowledge, exploring Black children's microstructure in 
informational discourse is worthwhile. The present study investigates 
microstructural competency differences between informational and fictional 
discourse in Black children.  

Secondary data were analyzed from a study on Black children’s language and 
literacy (N = 130; M age = 6.10 , SD = 0.72; 66 female). Microstructural 
competencies were computed using the Computerized Language Analysis 
software (MacWhinney, 2000): total number of different words (NDW), total 
number of words (TNW), mean length communication unit (MLCU), and 
complex syntax rate (CSYN).  

T-tests and multiple linear regressions were conducted to test the effect of 
genre-type on microstructural features, while controlling for covariates (e.g., 
age, gender, maternal education). Results indicated children performed better 
across all measures in fictional discourse as compared to the informational. Age 
was also a significant predictor of the TNW for both types of discourse and a 
predictor for MLCU in the fictional discourse.  

Black children demonstrated greater microstructural competency with the 
fictional discourse over informational, which has implications for reading 
development and school performance as children transition from using fictional 
to informational texts throughout their schooling years. 
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Data Visualization of Public Support of 
Government Intervention in Health Care During 
the Trump Administration 

Ruixin (Annie) Ma 
Major: Applied Statistics & Sociology 

Mentor: Yaqi Yuan, Sociology 

 

Previous studies have documented a growing gap between Democrats 
and Republicans on several social issues in the United States. The 
partisan conflict is even more evident in the healthcare domain in recent 
years. In this study, we examined the changing trend of public support 
for government intervention in health care among Democrats and 
Republicans by various age groups in the U.S. during a particular period 
- the Trump Administration (2016 to 2020) which witnessed not only a 
global pandemic but also significant political polarization. How 
supportive young, middle-aged, and older-aged Democrats and 
Republicans were in 2016, the beginning of the Trump Administration 
as compared to the end of the Trump Administration in 2020? To 
answer these questions, we adopted a life course perspective and 
analyzed the most recent three waves of the General Social Survey from 
2016 to 2021 (n=3,840). The results from the logistic regression models 
show that the support for government intervention in health care 
remained constant among young, middle-aged, and older-aged 
Democrats and Republicans from 2016 to 2021. Specifically, we 
observed that the gap between middle-aged Democrats and Republicans 
had been the widest among the three age groups across the three waves 
of data.
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Elucidating the intracellular localization of 
rotavirus protein synthesis 

Audrey MacDonald 
Major: Biochemistry and Molecular Biology 

Mentor: Sarah Esstman, Biology & Sarah Nichols, Biology 

 

Rotaviruses are double-stranded RNA viruses and members of the 
Reoviridae family. They are important human pathogens that cause 
severe diarrhea and death in children. Existing vaccines underperform 
in some regions, requiring research into mechanisms of rotavirus 
replication to inform the design of new treatment. Upon infecting a cell, 
rotaviruses form discrete cytoplasmic structures called viroplasms, 
which are sites of viral genome replication, viral transcription, and early 
particle assembly. The location of viral translation is unknown. For 
orthoreovirus, another Reoviridae family member, host translation 
factors and ribosomal subunits were shown to co-localize with 
viroplasms, suggesting orthoreovirus protein synthesis occurs in these 
structures. Our project seeks to determine whether rotavirus protein 
synthesis also occurs in viroplasms. We first performed 
immunofluorescence assays to test the specificity of a panel of 
antibodies that were generated to recognize rotavirus proteins (NSP2) 
or host protein synthesis machinery (RPS3, eIF3D, eEF2). Monkey 
kidney cells were infected with rotavirus, fixed eight hours post-
infection, and incubated with various combinations of primary 
antibodies and fluorescently-labeled secondary antibodies, which were 
tested for specific recognition of the primaries. Cells were imaged using 
a confocal microscope with laser lines 488 and 547. We next performed 
immunofluorescent co-labeling of rotavirus and host cell proteins, 
visualizing these using confocal microscopy. Our results showed no 
fluorescence co-localization, suggesting host cell translation machinery 
is not sequestered within rotavirus viroplasms. To gain a more 
comprehensive understanding of rotavirus translation, future 
experiments include determining the localization of active ribosomes 
within rotavirus infected cells. 
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A high resolution, gridded product for vapor 
pressure deficit using Daymet 

Sarah Marmolejos 
Major: Engineering 

Mentor: Lauren Lowman, Engineering 

 

Vapor pressure deficit (VPD) is a critical variable for assessing drought 
conditions and evaluating plant water stress. VPD represents the 
difference between the amount of water vapor in the atmosphere and 
the amount that can be held under saturated conditions. It provides a 
measure of the atmospheric demand for water, and high VPD is strongly 
linked to dry soil conditions. This information is relevant for 
understanding the impact of drought on plant growth and productivity. 
Gridded products of global and regional VPD are not freely available 
from satellite remote sensing and reanalysis datasets, although they may 
be derived. Further we lack gridded VPD products that are derived from 
ground observations. Here, we present a high resolution (1 km, 1-day) 
gridded VPD product for the Continental US (CONUS) derived from 
Daymet daily temperature and vapor pressure data. In order to develop 
reliable estimates of daily average VPD, several different methods for 
representing daily average temperature from the Daymet dataset were 
investigated. Estimates of VPD derived from Daymet were compared 
against ground-based measurements from AmeriFlux eddy covariance 
towers and reanalysis datasets for the period 2015 to 2020. Initial 
results show that the Daymet-derived VPD dataset captures seasonal 
and subseasonal variability observed in ground observations and 
reanalysis. This suggests that the new dataset could serve as a valuable 
tool for future drought studies.
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Queer Affect in Latin American Cultural 
Production 

Thayli Martinez-Dormez 
Major: Undeclared 

Mentor: Ryan Schroth, Department of French Studies 

 

In the critical analysis research essay “Queer Affect in Latin American 
Cultural Production,” Dr. Schroth and I examine how activism, 
performance arts, and ultimately the exploration of the self occur in 
tandem with a profound and personal interrogation of different affective 
states, such as shame, anger, and happiness, within the queer Latinx 
community. A selection of four films along several classical and 
contemporary queer theoretical publications are studied to better 
understand the intersectional identities of Latinx queer subject, such as 
ethnicity, class, and immigration status. By highlighting the struggles 
experienced in an attempt to find emotional and physical safety, we 
closely inspect the negative impacts that capitalism promotes by labeling 
human value based on what the individual can afford to buy, produce 
and reproduce. We argue that its search for profitability by ignoring 
physiological and psychological needs required to live adequately is a 
tool of provocation to humiliate, mistreat and condemn bodies that do 
not align with the heteronormative definition of "conventional." Lastly, 
this essay also provides the audience with a new perspective on how 
the binary categorization of emotions relies on the preconceived notion 
that one must avoid atypical forms of affective expression. The purpose 
of this project is for Dr. Schroth and I to communicate the importance 
of having an open conversation about our personal experiences and 
emotions, including the uncomfortable ones, and as queer subjects 
ourselves, in such a tumultuous period in Western history; it is to 
encourage unification and find a common understanding of one 
another.  
 

 



Poster Presentation 90

 

Investigating the bifunctional nature of a bacterial 
protein 

Badr Merdassi 
Major: Biology 

Mentor: Rebecca Alexander, Chemistry 

 

Mycoplasmas are the smallest self-replicating organism with a genome 
of about 500-1000 genes. Our lab previously identified a novel domain 
appended to the methionyl-tRNA synthetase (MetRS) of the HIV-
associated, opportunistic, Mycoplasma penetrans. Knowledge on the 
aminotransferase domain of MpMetRS is still limited. We know that it 
is capable of producing methionine from its α-keto acid analog, 2-keto-
4-methylthiobutyrate (KMTB). Mycoplasmas heavily rely on their hosts 
for nutrients, amino acids, and multiple cell building blocks. We used 
the B834, methionine auxotroph, E. coli strain as a model to understand 
the bi-functional property of this MetRS. We used the Lambda red 
recombineering system to knock out the innate methionine transferase 
in E. coli, and copy the conditions present in M. penetrans. We 
transformed our cells, with the expression plasmid pRedET, based on 
the rpsL gene and Streptomycin resistance. Growth occurred at 30°C. 
The induction of genes that mediate Red/ET is achieved by the addition 
of L-Arabinose and a shift in temperature from 30 ℃ to 37 ℃. We then 
electroporated our PCR product, the linear rpsL-neo counter-
selection/selection cassette. Selection of the successfully transformed 
cells occurs on Kanamycin agar plates. This experiment is aimed at 
better our understanding of the bi-functional property of MpMetRS and 
its potential implications in the pathogenicity of M. penetrans infections.  
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Examining Inconsistencies in The Benign Violation 
Theory 

Conor Metzger 
Major: Psychology 

Mentor: EJ Masicampo, Psychology  

 

In the literature on the psychology of humor, the prevailing school of 
thought is what is called the benign violation theory, which states that 
in order for something to be perceived as funny: 1) it needs to violate a 
norm, 2) it needs to be seen as not harmful, and 3) these things need to 
happen simultaneously (Warren et al., 2021). An issue we noticed with 
this theory is that people can still associate a joke as harmful and find it 
funny with the introduction of another factor, like an endorsement of a 
targeted group of the joke. We examined this by showing jokes about 
Muslims that had been found to be both very threatening and somewhat 
threatening and having participants rate them on how harmful and funny 
they seemed to be. For each of the participants, they either received an 
endorsement or a non-endorsement of the jokes from either Muslims 
or non-Muslims. The data showed that participants, while almost always 
finding the jokes to be threatening, did find the jokes to be just as funny 
when there was a condonement from Muslims, though this did not affect 
overall perception of humor. Furthermore, when condonement is in 
place, the more harmful the joke is perceived to be, the funnier 
participants found the joke. This seems to be against the benign violation 
theory, as less benignity is predicting greater humor, at least among 
people who perceive a condonement of the joke from the targeted 
group.
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Unlocking the Stage Door: An Exploration of 
Creating Theatre for Neurodiverse Audiences 

Cameron Michles 
Major: Psychology & Theatre 

Mentor: Cynthia Gendrich, Theatre 

 

This project aims to examine the ways in which theatre is currently 
being made for neurodiverse audiences. The recent push to make 
theatre more accessible has invited many changes in professional and 
amateur theatre productions, though the focus of many of these 
accommodations is physical accessibility. Along with performances 
altered for the benefit of sight-, hearing-, and/or motor-impaired 
patrons, some theatres have begun offering performances for audience 
members with specific sensory and neurological needs. This 
neurodiverse-friendly theatre is still a hatchling of the art form, and 
performances made specifically for mental accessibility are few and far 
between.  

Furthermore, theatre for neurodiverse audiences has grown to take 
multiple forms, including sensory theatre, sensory-friendly theatre, and 
relaxed-environment theatre. While each of these types of theatre have 
their own standards and characteristics, the distinctions between each 
remain unclear in advertising, accessibility information, and even in 
practice. Unfortunately, of the small volume of sensory accessible 
theatre that is being advertised as such, an even smaller amount is truly 
altered or created with neuroatypical audience members in mind.  

In this project, experts in the fields of sensory theatre, sensory-friendly 
theatre, theatre production editing, and clinical psychology are 
consulted on the topic of sensory accessible theatre to better 
understand the successes and challenges of this art form. First-hand 
experience attending and creating sensory accessible theatre, scientific 
literature, and interviews with professionals comprise this analysis of 
how theatre can truly be made for everyone. 
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Association of Public Insurance with Blood 
Pressure Severity and Initial Management in Youth 
Referred for Hypertensive Disorders: a 
SUPERHERO Interim Analysis 

Estefania Narvaez 
Major: Health & Exercise Science 

Mentor: Andrew South, Atrium Health Wake Forest Baptist 
Department of Pediatrics 

 

Objective: Investigate if youth referred for hypertensive disorders who have 
public insurance have more severe blood pressure (BP), undergo less testing for 
target organ damage, and receive less prescriptions for antihypertensive 
medications. 

Designs/Methods: Interim analysis of baseline data from two centers from Phase 
1.1 of The Study of the Epidemiology of Pediatric Hypertension (SUPERHERO) 
Registry, a multicenter retrospective cohort. Inclusion and exclusion criteria 
were ICD-10 code-identified. We recorded demographics, including binary 
insurance status (public vs. private or self-pay) and our outcomes BP and related 
z-scores, BP classification per AAP Clinical Practice Guideline criteria, urine 
albumin or protein orders, echocardiogram orders, and antihypertensive 
medication orders. We estimated the associations between public insurance 
and the outcomes using unadjusted generalized linear models. 

Results: Of the 2,655 participants, median age was 14.2 [IQR 10.7, 16.3], 62.6% 
were male, 49.2% were White or Caucasian, 28.6% were Black or African 
American, 17.8% were Hispanic or Latino, and 65.0% had public insurance 
(Table 1). On unadjusted analysis, public insurance was associated with higher 
diastolic BP z-score in participants &lt;13 years old (β 0.14, 95% CL 0.02 to 
0.27), but was not associated with other measures of BP severity, testing orders, 
or prescriptions. 

Conclusion: We did not observe statistically significant differences between 
insurance status, BP severity, or initial management at the index clinic visit, 
except for a higher diastolic BP z-score. Ongoing steps include data collection 
from other centers, validation with random chart review, and adjustment for 
confounding factors and other types of bias in multivariable models.
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Busking as Communication 

Daniel Nesbit 
Major: English 

Mentor: Ron Von Burg, Communications 

 

What is it about busking, or playing music in the street, that attracts an 
audience, or even that attracts buskers to stay in the profession? This 
study uses a balance of fieldwork and literary analysis on existing 
research and communications theory to understand the attraction of 
busking to both the audience and performer. I argue that there is a 
unique structure of busking that differentiates it from other forms of 
street entertainment. I utilize the Shannon and Weaver Model of 
Communication and John Greenman’s “free-will theory” of 
communication to analyze the novel communicative structure of 
busking. I support this argument with evidence from Susie J. 
Tanenbaum’s book, Underground Harmonies: Music and Politics in the 
Subways of New York, and from my own interviews conducted with 
modern buskers. Busking, along with other forms of street 
performance, has an especially rich culture and history in London, UK. 
During the month of July 2022, I secured forty-two interviews with 
buskers around central London, incorporating  their perspectives and 
experiences into my analysis. Ultimately, I found that busking is a unique 
form of public communication that brings people together in a 
temporary community, a significant factor affecting why those I 
interviewed reported an unusually high level of happiness in their work.
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Bi-directional relationship between physical activity 
and stress in college aged students: A brief report 

Sophia Nightingale 
Major: Health and Exercise Science 

Mentor: Jason Fanning, Health and Exercise Science & Justin 
Robison, Health and Exercise Science 

 

The purpose of this study was to examine the extent to which 
ActivPAL-measured physical activity is affected by momentary stress 
among college students, as this period of life is marked by exposure to 
new and ever-changing stressors. We further examined whether these 
relationships were modified by trait mindfulness. We used ecological 
momentary assessment (EMA) data from 64 undergraduate students. 
Participants completed a mindfulness survey and up to 6 daily surveys 
of stress for one week while wearing an ActivPAL accelerometer. 
Activity variables were aggregated in the 30, 60, and 90 minutes before 
and following each stress survey. Multilevel models revealed significant 
negative relationships between stress ratings and total volume of activity 
both preceding and following the survey. Mindfulness did not modify 
these relationships but was independently and negatively related to 
momentary reports of stress. These results underscore the importance 
of developing activity programming for college students that addresses 
stress as a powerful and dynamic barrier to behavior change.
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Stormwater Analysis at the International School of 
Uganda 

Aidan Norris 
Major: Engineering 

Mentor: Kyana Young, Engineering 

 

The purpose of this project was to investigate stormwater 
contamination from the campus of the International School of Uganda 
(ISU). ISU is situated on the outskirts of Kampala, a city with limited 
access to clean drinking water, especially for low income communities. 
After rainfall events, runoff from the school and surrounding areas 
contributes to local stream water that is used for human purposes. 
Rainwater from drains on campus was collected and analyzed for 
nutrients such as Nitrites and Phosphates and bacteria such as 
escherichia coli, fecal streptococci, and total coliforms. These results 
were compared to a location on the local stream (open source) that 
also serves as a water collection point. It was found that the rainwater 
on campus had significantly higher concentrations of nutrients and 
bacteria than the open source, contradictory to the hypotheses made 
from qualitative observations of the locations. During the collection 
period, interviews were conducted with architects and administrative 
members of the school to determine the existing and proposed 
framework for stormwater management in ISU’s strategic plan. Using 
this information and the stormwater analysis, three Stormwater 
Control Measures (SCM) were evaluated: Bioswales, retention ponds, 
and grass swales. Conclusions from the stormwater analysis showed 
that despite little correlation to contamination of the stream ISU’s 
runoff was extremely contaminated. The interviews showed that the 
architect's priorities were rainwater harvesting and a slower hydraulic 
retention rate. A more in depth analysis of both parameters suggest 
bioswales to be the best SCM technology for ISU.
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Is there a directional preference of 
ribonucleoprotein particles in live cells infected 
with Vesicular Stomatitis Virus? 

Kate Smith and Ryan Oglietti  
Major: Biology and BMB 

Mentor: George Holzwarth, Physics 

 

During the assembly of viral particles within eukaryotic cells, partially 
assembled particles, too large to freely diffuse through the cytoplasm, 
make their way to the edge of the cell for final assembly into a virion. 
We are studying this process by tracking the motions of fluorescently 
labeled ribonucleoprotein (RNP) particles a few hours after infection of 
human A549 cells by vesicular stomatitis virus (VSV). VSV is a negative 
sense single-stranded RNA virus similar to the viruses causing rabies, 
hepatitis B, and influenza. Earlier work showed that the RNP particles 
have both random motion and directed episodes. Unlike classical 
diffusion, the random motion depends on cellular energy (ATP), 
referred to as “active diffusion.” Directed episodes also depend on 
cellular energy, in which motor proteins link the particle to a 
cytoskeletal fiber such as actin or a microtubule. During active diffusion, 
the particles are confined to small “traps” within which they exhibit 
rapid but confined Brownian motion. At intervals of about 0.5 s, the 
particles jump from one trap to a neighboring trap. Now we are using 
MatLab computer programs to determine whether there is directional 
preference to motion within traps, jumps between traps, or directed 
motion. Research is being conducted using higher frame rates to 
pinpoint the RNP’s motion in a more fluid way. These results illustrate 
that there is likely a cytoskeletal network or another similar intracellular 
pathway responsible for the directed motion observed but that motion 
within the traps is not directional.
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Treatment with a Superoxide Dismutase Mimetic 
and/or Return to Full Weight-Bearing to Prevent 
Bone and Joint Degradation from Spaceflight 

Ethan Payne 
Major: Physics 

Mentor: Jeffrey Willey, Radiation Oncology, Wake Forest 
Baptist Medical Center & Chirayu Patel, Biomedical Sciences 
PhD Program, Wake Forest Baptist Medical Center 

 

Bone loss due to reduced weight bearing in microgravity during 
spaceflight is well documented; however, effects on joint soft tissues 
remain poorly understood. The Rodent Research 9 mission identified 
cartilage and meniscal degradation in mice after ~35 days on the 
International Space Station (ISS).  Damage occurred coincident with 
reduced antioxidant (Aox) defenses (e.g. superoxide dismutase (SOD)) 
and increased oxidative stress. As oxidative stress is associated with 
arthritis, we measured the efficacy of MnTnBuOE-2-PyP5+ (BuOE, 1 
mg/kg IP, q.wk.), an Aox SOD mimetic, at preventing damage. Tissues 
from 10 mice were collected upon live animal return, (5 BuOE, 5 saline 
controls (0.2mL)) and from 13 mice (6 BuOE, 7 saline) at ~4 months of 
full weight-bearing recovery on Earth. Both arms included 
corresponding age-matched ground controls (n=24). Knee joints from 
right hindlimbs were isolated for contrast-enhanced microCT analysis 
followed by histologic assessment of bone and cartilage using TRAP, 
MMP13, and staining for sulfated glycosaminoglycans (GAGs). MicroCT 
data identified that Aox protects against articular cartilage and bone 
degradation during spaceflight. TRAP staining indicated Aox lowered 
osteoclast number overall, though by day 35 osteoclast number from 
flight mice were lower than control, indicating bone loss with 
microgravity occurred early in the mission. Aox treatment preserved 
sulfated GAGs in the cartilage and menisci during spaceflight. A return 
to full weight-bearing resulted in reduced GAG expression in cartilage 
for both flight groups, with Aox preserving GAG expression in the 
meniscus. Treatment with MnTnBuOE-2-PyP5 may protect against 
degradation of joint soft tissue and bone during spaceflight.
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Regulation of Metabotropic Glutamate Receptor 2 
Internalization by Secondary Messenger Kinases 
and Membrane Cholesterol 

Georgia Pitner 
Major: Biochemistry and Molecular Biology 

Mentor: Rong Chen, Physiology and Pharmacology (WFU 
School of Medicine) 

 

Metabotropic glutamate receptors (mGluRs) are G protein-coupled 
receptors that bind to and regulate the signaling of glutamate, the most 
prevalent excitatory neurotransmitter in the central nervous system. 
The dysregulation of these glutamate receptors has been implicated in 
the development of a wide range of neurodegenerative and 
neuropsychiatric disorders, making them a therapeutic target for many 
diseases such as Alzheimer’s, Parkinson’s, schizophrenia, and drug 
abuse. mGluR2 is of particular interest due to its ability to inhibit 
presynaptic and postsynaptic neurotransmitter release in the brain. 
Therefore, it is important to understand how mGluR2 is regulated. 
Agonist-induced GPCR internalization is canonically mediated by G 
protein-coupled protein kinases (GRKs); however, previous studies 
have shown that agonist treatment does not cause mGluR2 to 
internalize, and GRKs do not regulate mGluR2 internalization. In this 
study, we aim to identify new modulators of mGluR2 internalization in 
neuroblastoma 2a (N2A) cells. Using immunocytochemistry and 
confocal microscopy we found that N2A cells stably expressing HA-
tagged mGluR2 undergo time-dependent internalization upon activation 
of PKA or PKC. Further, PKA activation leads to a higher degree of 
mGluR2 internalization when compared to PKC activation. We also 
show that acute membrane cholesterol depletion by methyl-beta-
cyclodextrin results in mGluR2 internalization upon receptor agonist 
treatment, indicating that mGluR2 is subject to regulation by membrane 
lipids. Thus, this study identifies two noncanonical internalization 
mechanisms of mGluR2. Future studies will focus on whether mGluR2 
activity is influenced by these identified factors.
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ARF19 and ZFP2 transcription factors are part of 
the same gene regulatory network controlling root 
hair growth in response to auxin 

Sara Poonia 
Major: Biology 

Mentor: Gloria Muday, Biochemistry and Molecular Biology 

 

Auxin, a phytohormone, regulates the growth and development of 
plants, including root hairs on the surface of roots that facilitate 
moisture and nutrient update. My research examines how auxin initiates 
gene regulatory networks to drive the formation of root hairs. Our lab 
generated a microarray dataset measuring transcript abundance over 
time in roots in response to auxin (IAA) treatment. Expression of the 
ZINC FINGER PROTEIN2 (ZFP2) gene was both strongly induced by IAA 
treatment and enriched in root hair cells. Auxin responses are mediated 
through a family of transcriptional regulators, the AUXIN RESPONSE 
FACTORS (ARFs). ARF19, specifically, is rapidly up-regulated by IAA 
and modulates root development. Our lab’s transcriptome dataset of 
the arf19 mutant revealed that ZFP2 expression was misregulated in the 
arf19 mutant, suggesting they may be part of the same network. I 
determined that auxin will stimulate root hairs in wild-type seedings at 
low doses and will inhibit root hair formation at high doses. I screened 
a zfp2 mutant for altered responses to both low and high doses of IAA, 
and found the mutant had more root hairs at higher doses of IAA 
compared to wild-type, suggesting that ZFP2 may be an IAA-stimulated 
suppressor of root hair growth. A screen of the arf19 mutant revealed 
a similar root hair phenotype to zfp2, suggesting that auxin may work 
through ARF19 and ZFP2 to control root hair growth. Taken together, 
these results suggest that ARF19 and ZFP2 are part of the same gene 
regulatory network driving auxin-mediated root hair growth. 
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Attraction Preferences Using Reinforcement 
Learning Modeling 

Adam Porth 
Major: Psychology 

Mentor: Christian Waugh, Psychology  

 

A large body of research on gender differences in sexual attraction 
focuses on physiological responses to rate subjective sexual preferences 
and emotional valence. The present research uses a reinforcement 
learning task to measure subjective emotional valence when viewing 
facial images of males and females. The purpose of the reinforcement 
learning task is to validate a method in which emotional valence can be 
measured without the use of physiological responses or conscious 
introspection. To participate in this study, participants will be asked 
about their sexual attraction. Participants that are solely attracted to 
either males or females will be asked to complete a decision-making 
task. This task consists of trials in which attractive, neutral, and 
unattractive faces that act as emotional stimuli are presented as decision 
outcomes in two separate conditions. One condition consists of male 
faces as emotional stimuli, and the other condition consists of female 
faces as emotional stimuli. For each trial, neutral fractal images will be 
presented to serve as a visual cue that represent two possible choices. 
One fractal has a higher probability of displaying an attractive face, and 
the other fractal has a high probability of displaying an unattractive face. 
After the participants complete the decision-making trials, hierarchical 
Bayesian analysis will be used to generate Q-Learning models that 
analyze participants’ emotional valence of the attractive, neutral, and 
unattractive faces. We predict that the implicit emotional value of the 
attractive faces will match the gender of the preferred attraction target.
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Can wet canopies exchange carbon and water? 
Addressing the assumption that wet leaves are 
barriers to the atmosphere. 

Charlotte Ramirez 
Major: Environmental Science 

Mentor: Carter Berry, Biology 

 

Current efforts to model carbon cycling have been hindered by the 
inability to predict how wetness on plant leaves influences conductance. 
While carbon exchange has been studied extensively in relation to dry 
leaves, it has largely been assumed that wetness on leaves causes carbon 
exchange to cease due to the physical barrier of water droplets. 
However, there is evidence that this is not true, and yet, we lack an 
evaluating method. This study piloted a new methodology that allows 
us to predict the consequences of water droplets on carbon exchange. 
We measured conductance to CO2 on sweet gums leaves wetted to 
different percentages.  Conductance was determined on wet leaves by 
comparing the vapor flux from a wet leaf to the vapor flux from a leaf 
with no transpiration. Our findings demonstrated that when wetting 
occurred on the top of the leaf, where there are relatively few stomata, 
there was little change to leaf conductance, meaning that significant 
carbon exchange is still occurring. However, when wetting occurred on 
the bottom of the leaf, where there are more stomata, there was a 
proportional decrease to about 50% of the originally measured 
conductance. This suggests that water serves as a barrier, but only when 
stomata are obstructed. For both wetting scenarios, conductance is still 
much greater than our current understanding would predict. This study 
is contributing to new predictive models of carbon cycling for wet 
canopies that will redefine our understanding of plant strategies for 
moving carbon.
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Measuring Posttraumatic Growth Following Major 
Life Events 

Katie Reagan 
Major: Psychology 

Mentor: Eranda Jayawickreme, Psychology 

 

Posttraumatic Growth (PTG) refers to positive psychological change 
experienced in the wake of a highly challenging life event. However, 
current assessments of PTG have multiple methodological limitations. 
Most measures of PTG (e.g., the Posttraumatic Growth Inventory and 
the Stress-Related Growth Scale) ask participants to report their 
perceived growth retrospectively. These measures further use only 
positively valenced items; in other words, they assume that some level 
of growth has occurred. As a result, self-reports of PTG have not been 
corroborated by reports of close others (e.g., Blackie et al., 2015; 
Reynolds et al., 2022). However, it may be that a bi-directional scale 
that corrects for measurement error by prompting for reports of both 
growth and depreciation would provide less biased reports of growth. 
To test this possibility, we will recruit 100 participants and 200 
informants from the local Winston-Salem Psychology Community Pool. 
Participants will take the Posttraumatic Change Scale (PTCS; 
Nordstrand et al., 2017), a bidirectional scale assessing four domains of 
growth, self-confidence, interpersonal involvement, awareness, and 
social adaptability. Informants will then complete the PTCS for their 
respective participant. We will examine the validity of participants' self-
reported growth by assessing the degree to which participants and 
informants agree on the relative standing of the target on the PTCS 
compared to other participants in the sample. We will also measure 
agreement for each of the four domains of growth. We expect 
meaningful levels of corroboration, suggesting that informants were able 
to corroborate participants’ beliefs about whether they had changed. 
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Knockout of Protein Kinase Cβ in Adult T-Cell 
Leukemia Lymphoma 

Colleen Roark 
Major: Biochemistry and Molecular Biology 

Mentor: Lee Ratner, Molecular Oncology 

 

Human T-cell leukemia virus type 1 (HTLV-1) causes adult T-cell 
leukemia lymphoma (ATLL) in about 5% of infected individuals. HTLV-
1 infected cells develop mutations in key oncogenic pathways to survive, 
including a point mutation in protein kinase Cβ (PKCβ) that results in 
constitutive T-cell receptor (TCR) signaling. Kinase inhibitors have been 
shown to impair ATL growth in both cell culture and immunodeficient 
mice. Therefore, it has been hypothesized that PKCβ is a key driver of 
proliferation in ATL, and the knockout of this protein will impair its role 
in ATL progression. Previous experiments attempted this knockout 
using a CRISPR/Cas9 system with a guide RNA targeting PKCβ. These 
cell lines failed to survive, leading to an alternative knockout system 
known as a degron. A degron is a degradation domain fused to a protein 
of interest that greatly destabilizes it and its subsequent activity. The 
degradation domain can be stabilized by Shield-1, creating an inducible 
stabilization system used to control the knockout of PKCβ in culture. 
The goal of this project was to test the biological function of Shield-1 
and the degron to knockout out PKCβ. If successful, the degron could 
be inserted into ATL cell lines to clarify PKCβ’s role in proliferation. 
Ultimately, the degron successfully knocked out PKCβ in non-ATL cell 
lines, while Shield-1 successfully stabilized the protein. This project 
advanced the investigation of PKCβ as a novel therapeutic target for 
ATLL.
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Investigating the effects of the  Geobacillus 
kaustophilus TilS lysidine modification on accurate 
mRNA decoding and tRNA aminoacylation 

Samantha Robinson 
Major: Biochemistry & Molecular Biology 

Mentor: Rebecca Alexander, Chemistry 

 
Accurate protein biosynthesis requires translational fidelity and 
decoding efficiency. Mistranslated proteins are susceptible to misfolding, 
aggregation, or degradation; often resulting in disease. Accurate protein 
biosynthesis is expedited by attaching the correct amino acid to the 3' 
end of the corresponding tRNA. Aminoacyl-tRNA synthetase (aaRS) 
enzymes catalyze the covalent linkage of amino acids to the cognate 
tRNA during translation. Due to the importance of accuracy, these 
enzymes must be specific in which tRNA substrates they utilize.  

Wobble-base pairing can occur between tRNAIle2
UAU and the correct 

AUA codon, but also the incorrect AUG codon. Consequently, 
evolution has dictated tRNAIle2 minor isoacceptors that are transcribed 
with a CAU codon. Typically, tRNAIle2 is encoded with the CAU 
anticodon; however, the same codon is utilized by tRNAMet when 
decoding the AUG codon. 

In bacterial systems, a post-transcriptional modification of C34 of 
tRNAIle2

CAU facilitates accurate protein biosynthesis as aaRS’s use the 
lysidine modification as an identity element for recognition and proper 
charging. The tRNA isoleucine lysidine synthetase enzyme (TilS) 
modifies the wobble position of tRNAIle2 precursors generating a LAU 
codon. The lysidine modification prevents methionyl tRNA synthetase 
(MetRS) mischarging as tRNAIle2

LAU is ultimately charged by IleRS. This 
work attempts to further characterize Geobacillus kaustophilus TilS by 
exploring the effects of distal residue mutations on lysidinylation 
function and investigating the recognition capacity of GkMetRS and 
GkIleRS for both cognate and noncognate tRNA substrates. Exploring 
the impact of the lysidine modification on charging efficiency will provide 
an increased understanding of aaRS discrimination and codon 
recognition mechanisms. 
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Mass Spectrometry parameter optimization for the 
quantification of brain steroid content 

Conner Rougier-Chapman 
Major: Biology 

Mentor: Rong Chen, Phys/Pharm & Chris Tracy, Chemistry 
(BYU) 

 

Liquid Chromatography Triple Quadrupole Tandem Mass Spectrometry 
(TQMS) is a quantitative method for determining compound 
concentration in a given sample. A large range of analytes are able to be 
examined through this method, from large proteins to small molecules. 
Accurate calibration of solvents, liquid chromatography, ionization 
source, and analyte mass, among  other parameters are required to 
develop a method for reproducible quantification. Our lab is interested 
in measuring the content of testosterone (T), cortisol (F), progesterone 
(P) and estradiol (E2) concentration in rat brain tissue samples and 
determining whether chronic exposure to drugs of abuse alters the 
content of these steroids. Because commercially available ELISA kits are 
generally not specific for each steroid, mass spectrometry is the only 
approach for accurate and quantitative measure of these steroids. My 
project was to develop and optimize conditions for steroid detection. 
With this, analytical and deuterated standards for each analyte were 
acquired from Sigma to develop a working internal standards calibration 
curve in order to determine sample analyte concentrations. An Agilent 
50 x 2.0 mm, 3 µm reversed-phase column was optimized with a flow 
rate of 0.3 mL/min, with a mobile phase of .1% formic acid acetonitrile 
and .1% formic acid in water. To Ionize the analytes, an electrospray 
ionization source(ESI) was employed for the polar compounds (T, P, F) 
while estradiol required atmospheric pressure chemical ionization 
(APCI). Through this, we developed a working LC-MS/MS method for 
analysis of these steroids, ready for use in brain tissue samples.
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Resonance Energy Transfer – Beyond Point-Dipole 
Approximation 

Daniel Ruan 
Major: Biochemistry & Molecular Biology 

Mentor: Wendu Ding, Chemistry 

 

In this project, we are interested in studying resonance energy transfer 
(RET). In this process, excitonic energy of an excited molecule—usually 
called the donor—is transferred to an acceptor molecule. RET is 
essential for many fields of study, such as biomolecular structure and 
dynamics, biosensing and chemical sensing, and photonic materials. For 
some system setups such as RET coupled with plasmonic materials, 
existing theoretical and computational methods are inadequate in 
providing good estimates on the electronic coupling between molecules 
due to either the short-range limitation or homogeneous environment 
limitation. Some of these models used point-dipole approximation, 
which disregards the finite size of the molecules. However, when the 
molecules are close to each other, the size of the molecules must be 
considered, making the point-dipole approximation invalid. We 
demonstrate a dipole map scheme consisting of a series of dipoles, 
which maps out the geometry of the molecule. By doing so, we showed 
improvements in approximating electronic coupling compared to the 
point-dipole approximation method.
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Relationships between trophic IL-6 signaling and 
microtubule structure in retinal ganglion cells 

Michael Schellenberg 
Major: Biochemistry and Molecular Biology 

Mentor: Rebecca Sappington, Neurobiology and Anatomy   

 

Glaucoma is an eye disease that causes blindness by degeneration of the 
optic nerve. The primary modifiable risk factor for glaucoma is elevated 
intraocular pressure (IOP). One of the earliest hallmarks of optic nerve 
degeneration is the impairment of axon transport. Published studies 
from our lab determined that protein-protein interactions between 
STAT3 and stathmin, a microtubule-associated protein, influence 
microtubule stability and axon transport in healthy optic nerves. Here 
we examined whether these proteins may also be essential for axon 
transport deficits in glaucoma. In the microbead occlusion model of 
glaucoma, IOP was elevated in one eye for 4 weeks in 4-5 month 
C57Bl/6 mice. The other eye served as an internal surgical control for 
each mouse. Using proximity ligation assay (PLA), we examined 
colocalization and probable interaction of binding partners STAT3-
stathmin and stathmin-beta-tubulin.  To determine whether post-
translational modifications (PTMs) impact stathmin interactions with 
beta-tubulin, we also performed PLA targeting interactions between 
stathmin and both glutamylated and acetylated tubulin. Our studies in 
healthy optic nerves indicate that the inflammatory factor, interleukin-
6, mediates STAT3-stathmin protein-protein interactions. In future 
studies, we will examine whether IL-6 signaling also influences 
microtubule behavior in glaucoma.
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Tracking Learned and Spontaneous Attentional 
Flexibility 

Madi Shaver 
Major: Psychology 

Mentor: Anthony Sali, Psychology 

 

Individuals must selectively process and work with information from 
their environment while disregarding non-goal-relevant information. As 
behavioral-goals change, individuals must suppress previously relevant 
stimuli, as well as the criteria prioritizing their selection, while 
redirecting their attention to the newly-relevant stimuli. Individual 
differences exist in our ability to prepare an appropriate level of 
attention shifting readiness, referred to as attentional flexibility, for 
changing environmental demands, but the ways in which we learn to do 
these estimations are currently unknown. To investigate the 
contributions and interactions of spontaneous and learned states of 
attention shifting readiness, we designed the gradFlexbility Paradigm, 
combining aspects of continuous performance and contextual attention 
shifting readiness tasks. Participants were instructed to pay attention to 
one of two continuous streams of city and mountain streams at a time 
in response to visual cues. They made button presses when a city scene 
was detected and withheld pressing a button when a mountain scene 
was detected, such that variability in response times served as an 
indicator of the moment-by-moment efficacy of sustained attention. 
Periodically, participants received cues to hold or to shift attention to 
the other scene stream, and we manipulated the frequency of shift cues 
across blocks of trials. Following the cue, participants made a parity 
judgment of a digit that appeared at the to-be-attended location, serving 
as an indicator of attentional flexibility. Our preliminary analyses suggest 
participants’ shift readiness varies according to blockwise changes in 
shift-likelihood, such that behavioral cost associated with shifting 
attention decreases with increasing shift-likelihoods.
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Experimental testing of 3D printed connections for 
construction 

Aran Silva 
Major: Engineering 

Mentor: Tricia Clayton, Engineering  

 

Additive manufacturing has been growing over the past few decades due 
to its applications in many industries such as automotive and 
construction. This research explores 3D-printed fastener-free 
connections to be used in construction by testing how different 
connection geometries affect the component strength. Since 3D 
printing is a relatively new technology, there are limited standards to 
measure strength. Therefore, the findings of this research have 
important applications in the construction industry as well as contribute 
to more unified standards.  Fastener-free connections can be used to 
facilitate construction and repair of a range of architectural 
components, such as supports for ducts, light fixtures, and non-load 
bearing walls, and can have potential future applications in the repair of 
structural members such as beams and columns. An advantage of 
additive manufacturing is the ability to customize the component to 
meet the requirements of its task. Another advantage of these 
connections includes easier assembly which means that less labor is 
needed. The research question that this poster will answer is which 
geometries and print orientations increase the strength of a 3D-printed 
specimen. The tensile and bending stresses were measured through 
experimentation, and deformations were analyzed through imaging 
software which can measure deformations smaller than can be seen by 
the naked eye. Each component and joint is designed to be as strong 
and effective as possible. However, the findings show that having 
interlocking joints and orienting them along the same axis as the 
expected force, yields the best result.  
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Forging a New Path: Indo Caribbean Resistance in 
the New World 

Joshua Singh 
Major: History 

Mentor: Rais Rahman, History 

 

There is a large population of people of Indian descent that were 
removed from the Indian subcontinent before the voluntary Indian 
diaspora of the 20th century. These peoples were removed from their 
homelands in northern India and transported to British colonies like 
Guyana and Trinidad. They were extracted from India as a response to 
the British abolition of slavery, to fill the labor vacuum left by formerly 
enslaved individuals leaving plantations. Oftentimes they were 
kidnapped, debt trapped, or otherwise coerced into indentureship 
contracts. Indian indentured labor became a way to sustain the 
exploitative system of sugar production on plantations, enabling planters 
to continue with high production of sugar and high overall profit 
margins. By being removed from their homeland and thrust into an 
entirely new socio-economic environment, Indo-Caribbean indentured 
workers were forced to adapt. This project is dedicated to analyzing 
how the socioeconomic conditions of indentureship led to a 
restructuring of Indo-Caribbean society. Perhaps most importantly, this 
project aims to look at how Indo-Caribbean populations in Guyana and 
Trinidad navigated the oppressive systems of the plantation and forged 
communities for themselves. Indo-Caribbean groups managed to 
survive under this system due to a large commitment to prior language, 
traditions, and religion. At the same time, this project aims to 
understand how interactions with the colonial elite and other social 
groups led to a kind of assimilation into Caribbean society, where Indo-
Caribbean groups retained much of their Indianness, but also became 
part of the larger Caribbean community.
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Design of RGD peptide conjugates for targeted 
platinum-acridine anticancer drug delivery 

Tyler Slade 
Major: Medicinal Chemistry 

Mentor: Ulrich Bierbach, Chemistry 

 

Since the 1970s, platinum-based drugs have been approved by the FDA 
for chemotherapy. More recently, Pt(II)-acridine anticancer agents have 
been developed to target more resistant cancers. The Pt(IV) prodrugs 
of these agents get reduced to Pt(II) form of the drug inside the cell, 
resulting in reduced side effects and a significant increase in anticancer 
activity. However, advancements in platinum-based drugs have still been 
unable to reduce side effects to a tolerable level, which requires a more 
targeted approach. In vivo imaging using radiolabeled RGD-peptide 
motifs is a promising cancer diagnostic tool. These motifs target the cell 
surface integrin receptor avb3, and internalization of this peptide motif 
allows the entry of PET-imaging agents into tumors. Drug conjugates 
combining this RGD-peptide with the Pt(IV)-acridine prodrugs would 
have the potential to be used as targeted oncology drugs for 
personalized treatment. These conjugates would be able to exploit the 
unusually high expression of avb3 found in many types of cancers. This 
work aimed to provide a foundation for the transition of platinum-based 
drugs from traditional chemotherapy to targeted cancer therapy. Drug 
conjugates were generated modularly by attaching various linkers and 
Pt(IV) prodrugs to the cyclo-[RGDfK] peptide using rapid and efficient 
“click” and amide coupling chemistries. The conjugates were analyzed 
by high-performance liquid chromatography combined with mass 
spectrometry (LC-MS) to confirm compound identity and assess purity. 
Once fully characterized and purified, cellular uptake and cytotoxicity 
of the compounds in cancer cell lines were studied to validate the 
anticancer activity of the conjugates. 
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Fighting Hunger and Securing Food Sovereignty 
through Community-Based Pursuits 

Sydney Smith 
Major: Communication 

Mentor: Justin Catanoso, Journalism 

 

To understand how urban American areas, specifically Atlanta, could 
adapt their ever-growing community food gardens and urban 
agricultural pursuits in a manner similar to traditional, community-run 
Hawaiian farms to aid extreme cases of food insecurity and tackle food 
deserts, I implemented a quantitative approach. Program evaluations 
were preformed for Atlanta and Hawaii based hunger-fighting initiatives: 
The Urban, Free Food Forest at Browns Mill through AGLanta and 
Kumano I Ke Ala. With emphasis on economic, sustainable, social, and 
future processes and plans for each initiative, my meetings with 
leadership companied with the evaluation results yielded suggestions 
that each program could apply to their respective initiatives. If applied, 
I believe that my suggestions have the potential to maximize food 
distribution efforts, thus eliminating partially or entirely, the negative 
effects of food deserts in urban American areas.
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Are Social Equity Programs Effective? 

Haoyuan Song 
Major: Economics 

Mentor: Koleman Strumpf, Economics 

 

Cannabis social equity programs are designed to promote equity and 
decrease disparities in life outcomes for people impacted by cannabis 
criminalization. Since the introduction of this concept, many states have 
embraced it to help disadvantaged people get back to life by assisting 
them in the profitable cannabis industry. Regulators have reserved 
certain cannabis licenses for qualified personnel (social equity applicants) 
and provided financial/legal assistance. As promising and optimistic as 
they sound, the programs face many problems and much skepticism. 
Even though states have established social equity programs, many local 
jurisdictions have chosen to opt-out or not to opt-in. Many who are in 
the cannabis industry also expressed concern about the programs. The 
true impact of such social equity programs remains uncertain. My 
professor and I attempt to examine cannabis social equity programs’ 
effects empirically. We use difference-in-difference strategies to run 
policy experiments and establish the causal effects of social equity 
programs. I compare comparable stores in regions with and without 
social equity programs and run reasonable regression models to answer 
the questions accordingly. The stores in regions without social equity 
programs provide a counterfactual to what the change would have been 
in the absence of the program. Specifically, I have the effect of the 
treated stores:  

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑚𝑚𝐸𝐸𝐸𝐸𝑡𝑡+1  −  𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑚𝑚𝐸𝐸𝐸𝐸𝑡𝑡 

and that of the untreated stores:  

𝑁𝑁𝑚𝑚𝑛𝑛𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑚𝑚𝐸𝐸𝐸𝐸𝑡𝑡+1  −  𝑁𝑁𝑚𝑚𝑛𝑛𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑚𝑚𝐸𝐸𝐸𝐸𝑡𝑡 

and estimate the difference between.  
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Does Scale Polarity Matter? A Comparison 
Between the Use of Bipolar vs. Unipolar Scales in 
Belonging Research 

Nicole Stettler 
Major: Psychology 

Mentor: Shannon Brady, Psychology  

 

Scale development studies have primarily focused on item construction, 
while anchor usage historically receives little attention. For example, the 
choice between using unipolar or bipolar scales is rarely discussed by 
researchers. Could anchor polarity affect data distribution and factor 
structure when the items are the same? The present work will answer 
this question in the context of belonging research. College students (N 
= 320) were randomly assigned to complete either a unipolar or bipolar 
version of the same college belonging scale. Each scale has the same 
items and number of scale points. The only difference is that the bipolar 
version presents two opposing alternative responses (e.g., strongly 
agree to strongly disagree) whereas the unipolar version measures the 
strength of an opinion on a singular continuum (e.g., not at all to 
completely true). We then compare the response distributions and 
factor structures of both versions. This project can further our 
understanding of college belonging as a construct and whether 
seemingly incidental choices, such as the anchor usage, can influence the 
data obtained in survey research.
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Affordable Care Act Medicaid Expansion 
Associated with No Change in Emergency 
Department Use Among Black and Hispanic Adults 

Braden Strackman 
Major: Economics 

Mentor: Amresh Hanchate, Social Sciences and Health Policy, 
WFU School of Medicine 

 

Following the Affordable Care Act's Medicaid expansion, Hispanic and 
non-Hispanic Black adults experienced larger coverage gains than non-
Hispanic White adults. We seek to find if differences in coverage gains 
under expansion differentially change ED use and the share of ED visits 
leading to hospitalization ("hospitalization share") associated with 
expansion among Hispanic and Black adults. We employ a difference-in-
differences design that contrasts pre- (2010-2013) versus post-
expansion (2014-2018) changes in outcomes in Medicaid expansion and 
non-expansion states, including year-by-year changes in the post-period. 
We use insurance claims data on individuals aged 26-64 with Medicaid 
or no insurance in 14 states. We found in 2013, ED rate was 92.6, 34.4 
and 59.2 ED visits among Black, Hispanic and White adults, respectively. 
In each of the five post-expansion years, Medicaid expansion was 
associated with no change in ED rate in all the three groups. Expansion 
was associated with a reduction in the hospitalization share of ED visits 
among Black adults (-6.4%; 95% CI, -10.7% to -1.9%), no change among 
White adults and mixed findings among Hispanic adults. Overall, 
expansion was associated with an increase in the volume of treat-and-
release ED visits (16.4%; 95% CI, 2.3% to 32.4%) and no change in the 
volume of transfer-to-inpatient ED visits. Expanding Medicaid eligibility 
may not change ED use, including among Black and Hispanic subgroups, 
but may reduce hospitalization share of ED visits among Black adults. 
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Characterization of Early Molecular Signals in 
Axolotl Limb Regeneration 

Caleb Strickler 
Major: Biology 

Mentor: Josh Currie, Biology 

 

Axolotls (Ambystoma mexicanum) are well known for their ability to 
regrow entire limbs and are a common model organism for studying 
regeneration. To accomplish something as marvelous as regrowing an 
entire limb, the animal must complete a coordination of tissues and 
immune responses to regeneration successfully. During the early stages 
of regeneration, many different molecular signals are important to the 
correct reconstruction of the limb. We focused on characterizing early 
processes during regeneration, namely, calcium signaling, reactive 
oxygen species, and population of the immune T-cell lymphocytes. We 
used fluorescent biosensors to visualize T-cells and small molecule 
signaling. To create transgenic axolotls harboring these transgenes we 
used molecular cloning techniques (Gibson Assembly, restriction 
enzymes, etc.) to create plasmids that can be inserted into the axolotl 
genome using embryonic microinjection techniques. Axolotl embryos 
were injected with the T-cell marker Lck1::mNeonGreen and screened 
using a fluorescent stereomicroscope after hatching for green 
fluorescence in circulating blood lymphocytes, thymi, and embryonic 
spleen and liver. Although current screening processes have yielded 
negative results for the creation of a transgenic line, corrections to 
improve the microinjection process should allow for the successful 
creation of a transgenic line capable of fluorescent imaging. This imaging 
will allow us to better understand the role that these signals play in 
regeneration in live animals and better our understanding of how 
regeneration can be provoked in human medical interventions.
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Mapping North Carolina Water Quality with 
Satellite Imagery 

Amelia Suhocki 
Major: Biochemistry and Molecular Biology 

Mentor: Courtney Di Vittorio, Engineering   

 

Water quality in North Carolina is adversely affected by agricultural 
chemical pollutants that contaminate waterways. However, estimating 
and regulating pollution impairment is challenging due to the sparsity of 
in-situ data. To supplement existing databases and in-situ water quality 
monitoring strategies, this study uses satellite imagery to provide more 
frequent, consistent and cost effective assessments of water quality. 
Further, models calibrated based on in-situ data that relate satellite 
reflectances to turbidity and total suspended solids (TSS) were shown 
to be more accurate than models based on in-situ sampling based on 
statistical performance metrics.  

To support this claim, we regularly collected and analyzed the water 
quality of in-situ water samples from High Rock Lake and compared 
them to the results from satellite models. We tested for levels of total 
suspended solids (TSS), total dissolved solids (TDS), turbidity, color 
dissolved organic matter (CDOM), and chlorophyll-a. This process has 
revealed that the chlorophyll-a measurements of in-situ water sampling 
align well with those of the satellite models. We will continue to test 
the satellite models to further reinforce these results. Additionally, we 
studied long term water quality trends of High Rock Lake in available 
databases from 2000 to 2022. We were able to identify a time lag 
between increased turbidity levels at station HRL 051 and discharge at 
Yadkin River, which flows into High Rock Lake.  

The continued results of this study demonstrate the necessity of 
satellite based water quality assessments for the development of long-
term management plans. 
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Machine learning predictions for COVID-19 
infection with mass spectroscopy data on saliva 

Zhanyang Sun 
Major: Applied Mathematics 

Mentor: Edward Allen, Mathemathics  

 

COVID-19 is a highly infectious disease that caused a global pandemic. 
During the pandemic, there was a need to test individuals on whether 
or not they were infected. However, the standard tests involved an 
uncomfortable nose swab. We study a test involving only saliva that 
could predict the illness as well as the nose-swab test. Dan Lesky 
published a mass spectroscopy data set on proteins in saliva that could 
potentially be used to classify if a patient has COVID-19. We use 
machine learning approaches including support vector machines, logistic 
regression, neural networks, and autoencoder to model this task, and 
compare and contrast the precision, recall, and F1-scores of the 
corresponding saliva test with the nose-swab test. The models we 
developed reached the FDA requirements for recall. Nevertheless, we 
have too many false positive results in our current models.
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Doctors, Patients, and Me: A Journalistic 
Exploration of Life in Pediatric Healthcare 

Lillian Sutton 
Major: undecided 

Mentor: Eric Wilson, English & Jackie Sheridan, Wake Forest 
Scholars Program 

 

Among healthcare workers, as well as the general public, there has been 
an increase in awareness of the exhaustion and burnout that our 
doctors, nurses, and other medical specialists face. Greater interest in 
the issue has come into focus more recently, but it is a phenomenon 
that has been persistent in the training and career realities of physicians. 
It is one that continues to be a relevant point of interest not only for 
those who are directly involved in healthcare, but also for those of us 
that are receiving care.  

Although burnout is relatively well-studied and documented among 
doctors, I believe that the compassion that physicians feel surrounding 
their work and their patients is another facet that informs the way that 
doctors function within their role as medical providers. It is the empathy 
for those who need care that brings purpose to the work, but it also 
makes our physicians vulnerable to the emotional tolls that practicing 
medicine can take, especially in critical care settings. 

Through this research project, I worked to capture a more holistic view 
of what a life in medicine truly means- not just the training, diagnoses, 
and act of caring for patients, but the meaning embedded behind all of 
these components of the career. Through interviews and conversations 
with doctors, and through my own experiences volunteering in a 
hospital setting, I was able to synthesize a deeper understanding of what 
compassionate care truly means. 
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Effects of Vagal Efficiency and Abstained Drinking 
on Brain Network Connectivity 

Alexis Tanase 
Major: Neuroscience 

Mentor: Paul Laurienti, Radiology, WFU School of Medicine  

 

Alcohol use is increasingly ubiquitous, and functional brain networks 
facilitate an understanding of the complex brain interactions and neural 
correlates that characterize alcohol abstinence. The autonomic nervous 
system (ANS), the neurophysiological focus of this study, has been 
previously studied in conjunction with alcohol consumption (Peterson 
et al., 2021). However, the relationship between vagal efficiency (VE), a 
novel measure of ANS function, and alcohol consumption has not been 
explored. VE is a comparison of heart rate variability (HRV) during 
physiologically defined periods of rest and challenge, and is considered 
a measure of the health of the dynamic relationship between the Vagus 
nerve's parasympathetic slowing of heart rate and ANS reactivity 
triggered by environmental challenge (Kolacz et al., 2021). Few studies 
have examined the relationship between the ANS, alcohol abstinence, 
and functional brain networks. The subjects used in this analysis 
consisted of 36 healthy adult everyday drinkers who routinely 
consumed alcohol. Functional brain networks were produced using data 
from functional MRI scans collected following 3 days of imposed alcohol 
abstinence. Relationships between VE and brain connectivity metrics 
within the neural circuits that make up the salience network (SN), were 
assessed following alcohol abstinence. The findings of this analysis help 
to explain the relationship between alcohol abstinence and the 
neurophysiological outcome abstinence has on the brain.
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Leadership Qualities, Virtues, and Their 
Cultivation: A Case Study at Oxford 

Kelly Templeton 
Major: Psychology 

Mentor: Kate Allman, Program in Leadership and Character  

 

In this study, I performed an analysis on multiple aspects of the Oxford 
Character Project – an organization affiliated with Oxford University 
aimed at teaching and cultivating virtuous leadership. In order to 
understand graduate student perspectives on leadership prior to any 
intervention, I qualitatively analyzed student responses (N=140) in an 
Oxford Character Project program application regarding the question 
“Whom would you identify as a good leader? Why?” From this analysis 
I found six themes: good leaders are team players, good leaders are not 
perfect leaders, good leaders face challenges, good leaders are not in it 
for themselves, good leaders are true to their values, and good leaders 
are dedicated to their cause. I then detail a program run by the Oxford 
Leadership Project, called the Global Leadership Summer School, noting 
the strategies used for education and the cultivation of virtues. 
Following this, I compare the themes of the Global Leadership Summer 
School’s teachings to the themes found in student applications regarding 
components of good leadership. I conclude by highlighting what similar 
programs may learn from issues and solutions determined during and 
after the summer school’s conclusion.
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Female Social Adaptability of the Madagascar 
Hissing Cockroach 

Emma Thalgott 
Major: Health and Exercise Science 

Mentor: Brianna Cotter, Biology (The Meadows School) 

 

The cognition of roaches has been a rising topic of study for behavioral 
psychology and entomology. As researchers have started using 
Madagascar Hissing Cockroaches for virology or comparative 
psychology, they have noted unique behavior in relationships and 
recognition. Female Madagascar Cockroaches show adaptability in 
behavior in order to fulfill the colony's social needs through the 
adoption of orphaned nymphs and the rise of a female alpha when 
lacking a male. Females were set in separate containers with three 
nymphs of the same species. Elliptorhina chopardi females and nymphs 
made up a colony lacking a male. Through behavioral observation, it was 
determined that females quickly took to their adopted nymphs, through 
proximity and anxious, defensive behavior when separated or startled. 
These animals raise nymphs until adulthood, and nymphs show evidence 
of recognition of mothers in adulthood. Females that adopt and raise 
nymphs adapt their behavior to raise nymphs they did not birth. The 
nymphs follow secure attachment and are easily handleable and social, 
whereas nymphs without a secure mother show no boldness. A female 
in a male-absent colony will eventually take on male behavior such as 
stilting and guarding, along with a preference for a male-specific diet. 
Females are highly adaptable in their roles, representing higher 
cognition, and that social structures are integral to the development and 
survival of Madagascar Cockroaches, presenting that they can be a useful 
tool in comparative psychology. 
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Interaction of Neural Mechanisms Associated with 
Learned and Spontaneous Attentional Flexibility 

Anna Toledo 
Major: Psychology 

Mentor: Anthony Sali, Psychology 

 

Attention is the ability to process information in the environment while 
excluding other stimuli selectively. As an individual's goals change, they 
must suppress the previously relevant stimuli and, in turn, redirect their 
attention to the stimuli that are consistent with their new goals. This is 
called attentional flexibility. Moment-by-moment fluctuations in 
attentional flexibility occur spontaneously and as the results of 
contextual learning. We will identify and characterize the behavioral and 
neural signatures involved in these learned and spontaneous states of 
attentional flexibility. Participants will complete a gradual continuous 
performance shift task. In this task, participants will monitor one of two 
gradually changing streams of city and mountain scenes and make 
continuous button presses when they see a city scene, serving as a 
measure of sustained attention. Periodically, a colored border will cue 
them to either shift or hold their attention among the streams. We will 
manipulate across blocks of trials the likelihood of shifting. Immediately 
after this cue, participants will make a parity discrimination for a number 
appearing at the cued location, allowing response time to serve as an 
indicator of trial-by-trial shift readiness. We hypothesize that the 
Default Mode Network will be associated with spontaneous fluctuations 
in attentional flexibility and sustained attention, and the Dorsal and 
Ventral Attention Networks will be associated with learned fluctuations 
in attentional flexibility. Furthermore, we predict that changes in shift 
likelihood will influence efficacy of sustained attention, such that periods 
of high shifting will be associated with greater attentional lapses. 
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Synthesis of Glutathione Trisulfide as a Model 
Persulfide Donor 

Jordan Tomberlin 
Major: Biochemistry 

Mentor: Dr. S. Bruce King, Chemistry & Alberto Negrellos-
Aguilera, Chemistry 

 

This work was centered around thiols and their role in redox biology. 
Thiols are a common and important functional group found in proteins, 
yet they are easily modified by reactive species. It has been found that 
glutathione (GSH) and glutathione disulfide (GSSG) can reverse many of 
these modifications. However, not all organisms have glutathione. Gram 
positive bacteria, such as pathogenic S. aureus, and other organisms use 
Bacillithiol. The chemistry of Bacillithiol in bacterial systems is largely 
unexplored. This work aimed to synthesize glutathione trisulfide 
(GSSSG) as a model persulfide donor. The methods developed for the 
synthesis of GSSSG could be used for the synthesis of Bacillithiol 
trisulfide (BSSSB). Our approach to creating GSSSG was first a sulfide 
exchange between GSH and 2,2-Dipyridyldisulfide (PySSPy) to give us 
S-mercaptopyrine-glutathione (GSSPy) followed by treatment of GSSPy 
with 0.5 equivalents of sodium sulfide to give us GSSSG. Trials were 
done to select the optimal reaction partner, solvent, and purification 
method for the synthesis of GSSPy. Trials were done in a similar manner 
for the synthesis of GSSSG. Further optimization of this step is needed 
with results showing slight contamination of the synthesized GSSSG 
with GSSG.
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The Politics of Black Arts and Black Education 
(1965-1980) 

Iyana-Robin Trotman 
Major: African American Studies 

Mentor: Corey Walker, African American Studies 

 

Black art is intimately tied to black people’s lived experiences as its 
purpose is to animate the intimacies, grief, joy and beauty of black life. 
This project not only attempts to reconcile with what constitutes black 
art, but also what are the purposes and intentions of black art as it 
relates to the larger movements for black liberation. My project 
consisted of a 8 week long research project based in New York that 
examined the historical implications of the Black Arts Movement and its 
connections in black resistance movements like the Black Power and 
Civil Rights Movements that forwarded new kinds of education in terms 
of curriculum and policy that existed beyond Western frameworks of 
knowledge production. It explores figures like Larry Neal, Gwendolyn 
Brooks, Sonia Sanchez, and Amiri Baraka as well as their productions 
with programming such as BARTS and the Malcolm X Liberation 
University. This project outlines not only the legacy of Black resistance 
and its creations, but also the drawbacks of the movement for Black 
women and queers for the production of art and its sustainability. The 
Politics of Black Arts and Black Education between 1965 and 1980 is a 
necessary project to intervene in the historical erasure of Black thought 
beyond the margins of Western epistemology.
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Political Gaps in Generations of Atlanta 
Evangelical Christians 

Lindsay Tucker 
Major: Politics and International Affairs 

Mentor: Lynn Neal, Religious Studies 

 

 

My project examines the influence of modern day Evangelicalism on 
politics in the United States, specifically in regards to American 
conservatism. American Evangelicalism has become a driving force 
behind the ideologically conservative coalition in the United States since 
the 1980s. The election of President Ronald Reagan crystallized modern 
conservatism’s pivot to be the supposed protector of Judeo-Christian 
family values and cultural conservatism. Subsequently, scholars have 
posited that this movement is intrinsically linked to the Republican 
Party. In particular, the book Asymmetric Politics: Ideological Republicans 
and Group Interest Democrats written by Matt Grossman and David A. 
Hopkins hypothesizes that there are palpable distinctions between the 
ideological asymmetry of Democrats and Republicans. These differences 
have created confusion within our political system as the two 
hegemonic parties are not mirror images of each other. Currently, the 
dichotomy between Democrats and Republicans is blurred. American 
citizens know the two parties are distinct but how, specifically, lies 
within their convoluted structures, unbeknownst to the general 
populace. I was inspired to complete this project through both my 
‘Religious Cults and Sects’ class taught by my project advisor Dr. Lynn 
Neal, coupled with my class entitled ‘Political Parties, Voters and 
Elections’ taught by Dr. Zachary Scott. My research took an 
ethnographic approach through interviewing members of Northpoint 
Community Church in an effort to paint a nuanced portrait of 
generational political thought gaps in American Evangelicalism.
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Children's Attitudes Towards Overweight Peers: 
Relations with Parental Weight-Related Beliefs and 
Behaviors 

Skye Urbach 
Major: Psychology 

Mentor: Deborah Best, Psychology 

 

Recent evidence has shown that children’s negative weight-related 
stereotyping begins at an early age and can lead to undesirable 
interactions with their peers. Such stereotypes may be influenced by 
parental beliefs and behaviors concerning weight, food, and exercise. 
The current study will examine how preschool children’s weight 
stereotyping and beliefs are related to parental beliefs about overweight, 
exercise, and food-related behaviors. Children’s gender, weight beliefs, 
and children’s views of their peers will be assessed. Specifically, parents 
will be asked about their food restriction, use of food as rewards and 
punishers, weight opinions, eating habits, and physical activity in a take 
home survey. Parents will then complete an adjective attribution task to 
measure their weight stereotyping. Using a similar adjective attribution 
task, each child’s level of weight stereotyping will be measured. It is 
predicted that both parents and children will have negative views of 
overweight people. Parents are expected to report the use of food 
restrictions and generally healthy food and exercise habits. Importantly, 
there will be significant relations between parents’ stereotyped beliefs 
about weight and children’s weight stereotyping. Because children’s 
weight-related beliefs may lead to weight discrimination and other 
negative outcomes for their overweight peers, this study will indicate 
the importance of understanding the role that parents can play in the 
development of such negative views.  
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That's How I Roll: Evaluating the efficacy of textile 
enclosure materials in museums 

Eleanor Virkler 
Major: Anthropology 

Mentor: Andrew Gurstelle, Anthropology  

 

Textile conservation is an important part of museum practice. Textiles 
are particularly susceptible to environmental vectors of damage and 
decay. Specifically, my project examined the materials used in the 
enclosures for rolled textiles at the Lam Museum of Anthropology. It is 
not well understood how textile enclosure materials perform relative 
to each other, though museums employ a range of both affordable and 
expensive materials. My research addresses this problem by evaluating 
the effectiveness of material types in controlling environmental factors 
that contribute to textile degradation. I created sensors measuring light 
exposure, temperature, humidity, and volatile organic compound 
exposure in the environment and embedded them in rolled textile 
enclosures. Each enclosure was constructed of a different material: 
Tyvek, Mylar, muslin, and archival tissue paper. I collected sensor data 
over the course of five weeks to evaluate each material’s efficacy. For 
light and humidity, muslin proved the best in keeping light low, with 
minimal variation, and for keeping humidity stable. For temperature and 
volatile organic compounds, Tyvek proved to be best at keeping 
temperature stable near  21ºC, and for keeping volatile organic 
compounds as low as possible.  
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Purification of Rotavirus NSP2-N1 and NSP2 
K294E for Structural Analysis 

Michael Votto 
Major: Biochemistry and molecular biology 

Mentor: Sarah Esstman, Biology & Tom Hollis, Biochemistry 
(WFU School of Medicine) 

 

Rotavirus (RV) is a double-stranded (ds)RNA virus with an 11-segment 
genome. RVs cause severe dehydrating diarrhea in infants despite the 
availability of several vaccines. Non-Structural Protein 2 (NSP2) is a 
multifunctional octameric protein that is essential for viral replication 
within cells. It, along with its binding partner NSP5, helps to form 
“viroplasms” in RV-infected cells, which are the centers for genome 
replication, transcription, and early virion assembly. In cells infected 
with RV, viroplasms appear small at early timepoints, but as the infection 
progresses, they fuse together to become larger and less numerous. 
While crucial for successful viral infection, the mechanism of viroplasm 
formation remains poorly understood. The NSP2 C-terminal region 
(CTR; residues ~293-317) participates in domain swapping interactions 
that give rise to inter-octamer chains under crystallographic conditions. 
Here, we sought to clarify the role of flexible linker residues within the 
CTR in this domain-swapping interaction. In silico molecular dynamics 
simulations predict decreased CTR flexibility of NSP2 bearing a lysine-
to-glutamate change at residue (K294E), and a mutant RV containing this 
amino acid change exhibits a ~1.2 log reduction in single-cycle viral titers 
compared to infection with wildtype RV.1 Thus, it is possible that 
domain-swapping was hindered. To explore this further, we purified 
recombinant wildtype NSP2 and NSP2K294E using affinity 
chromatography. Future goals include performing Size Exclusion 
Chromatography-Multiangle Light Scattering (SEC-MALS) and X-ray 
crystallography to determine domain-swapping status. 
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Why does corruption destabilize a government? 

Cynthia Wang 
Major: Politics and International Affairs 

Mentor: Justin Esarey, Politics and International Affairs 

 

Corrupt countries tend to be more politically unstable, holding other 
influences constant. Why? Prior scholarship offers many possibilities. 
Corruption undermines a state's legitimacy, makes it less effective at 
providing public goods, and increases economic and political inequality 
among its people. All are possible sources of discontent that could lead 
to regime change, violent or otherwise. However, even after holding all 
these pathways constant, we still find a substantial direct effect of 
corruption on instability. Thus, even if corruption has little effect on 
state effectiveness or economic outcomes, we would still expect 
corruption to generate political instability. We also find that corruption 
undermines a state’s stability via reducing its legitimacy, the degree to 
which citizens accept the right and authority of the state to govern.
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Writing Moves: An Online Journal of Student 
Writing from Wake Forest University 

Yushuo Wang 
Major: Communication 

Mentor: Elisabeth Whitehead, English  

 

The background of this project is "Writing Moves," an online journal 
consisting of outstanding essays of Wake Forest students taking writing 
classes. The rationale behind this project is to demonstrate the co-work 
of student writers, professors, and the student editor. Excellent student 
writers will get a chance to publish their works online and explain their 
work. Teaching professors will publish the guidelines of the original 
assignment and follow-up comments upon students' writing at the end 
of the essays we present online. The student editor, also the applicant 
of this project, will help with editing and, most importantly, analyze what 
makes those students' essays work well. The significance of this project 
is to reveal the diversity of human ideas and voices as well as writing 
styles. In addition, comments by professors and analyses by the student 
editor will potentially influence future student writers. This online 
journal will work as a model for them and remain useful in future 
classrooms for instruction. Student writers in the future will gain 
insights from essays by previous students, learn to apply professors' and 
the student editor's advice, and continue pushing their writing moves to 
impact other young writers.
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3D Spheroid of human urine-derived stem cells for 
potential use in drug-induced mitochondrial 
toxicity study  

Yutong Wang 
Major: Biochemistry and Molecular Biology 

Mentor: Yuanyuan Zhang, Wake Forest Institute for 
Regenerative Medicine 

 

Drug-induced mitochondrial toxicity leads to organ impairment. The 
widely used 2D culture models with immortalized cell lines have 
limitations in drug screening, while the 3D spheroids of human primary 
cells can better mimic in vivo conditions. Human urine-derived stem 
cells (USCs), originating from the renal glomerular parietal stem cell 
population, contain rich mitochondria and therefore are suitable for 
drug screening models. Besides examining mitochondrial protein levels, 
the measurement of living cell bioenergetic function of human cells in 
3D culture is also needed. The objective of this project is to develop 
USC spheroids for chronic drug-induced mitochondrial toxicity study. 
USCs were cultured for two weeks and used in experiments in passage 
4. Traditional drug screening cell lines HepG2 and HEK293 were used 
as controls. USC 2D cultures and 3D spheroids formed with 5,000-
40,000 cell concentrations underwent mitochondrial stress test and 
glycolysis stress test to determine the optimal cell numbers. 2D cultures 
and 3D spheroids of USC, HepG2, and HEK293 underwent optical 
microscope imaging, MTT assay, and Live/Dead assay 3, 7, and 14 days 
after forming the cultures. Our results showed that 2D cultures of all 
three cell types had unstable cell numbers during the 14-day culture. 
USC spheroids maintained stable cell numbers for two weeks, while 
HepG2 and HEK293 spheroids kept proliferating. The majority of USCs 
(> 95%) were living in spheroids within two weeks. In summary, we 
successfully developed USCs spheroids with high viability and stable cell 
number for bioenergetic function assay during 2 weeks of culture. 
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Simulating Stomatal Conductance using the Ball-
Berry-Leuning Model in Southern Appalachian 
Cloud Forests 

Janelle Wargo 
Major: Engineering 

Mentor: Lauren Lowman, Engineering  

 

Montane cloud forests contribute 50% of the world’s freshwater and 
are characterized as incredibly moist ecosystems with frequent low-
level cloud cover. These ecosystems also undergo high photosynthesis 
rates and play an important role in drawing down CO2 from the 
atmosphere. As climate change persists it is vital to understand plant 
carbon assimilation adapts to changing conditions, especially in 
biodiverse environments such as cloud forests. Stomatal conductance, 
the degree to which leaf stomata are open, is an important measure of 
CO2 and H2O gas exchange between the leaf and atmosphere. Various 
environmental conditions including soil moisture, light, temperature, 
and humidity have significant impacts on the stomatal conductance. This 
study adapts the Ball-Berry-Leuning model of stomatal conductance for 
an Appalachian cloud forest and investigates how well the current 
empirical formulation simulates observed gas exchange rates. The Ball-
Berry-Leuning model is coupled to a soil-plant-atmosphere continuum 
model to represent how soil and atmospheric conditions influence 
stomatal conductance, photosynthesis, and leaf water potential at 
diurnal scales. Initial results suggest that the Ball-Berry-Leuning model 
is not able to recreate stomatal conductance rates observed in an 
Appalachian cloud forest. As climate change alters the duration and 
frequency of wetting events, it is important to be able to capture how 
land-atmosphere interactions in montane cloud forests will change over 
time.
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Context-Driven Co-Design (CD2) to optimize 
intervention fit and implementation of digital 
appointment preparation in rural cancer care 

Charlotte Waugh 
Major: Biology 

Mentor: Bonny Morris, Social Sciences and Health Policy 

Appointment preparation interventions improve patient engagement, 
satisfaction with care and adherence, yet are not routinely integrated into 
oncology care. Digital health technology could overcome this translation gap, 
though contextual barriers may be significant, particularly in rural settings. 
Through Context-Driven Co-Design (CD2), we: 1) identified contextual factors 
influencing the implementation and usability of a digital appointment preparation 
intervention in rural oncology, and 2) co-designed adaptations and 
implementation strategies to address implementation barriers.  

We adapted Thomas and Bevan’s Context Questionnaire and conducted 
usability context analysis through rural oncology clinic observations and key 
informant interviews. Thematic analysis identified contextual barriers and 
facilitators relevant to the intervention prototype. Co-design sessions iteratively 
refined the prototype, considering contextual factors surrounding the 
prototype, intervention adaptations to optimize fit, and implementation 
strategies to address friction.  

We observed 3 rural oncology clinics, conducted 7 key informant interviews, 
and held 9 co-design sessions with 4 oncologists from different clinics, 2 clinic 
managers, 1 nurse navigator, and 4 institutional digital health experts. We 
identified facilitators (intervention’s perceived relative advantage, adaptability, 
and trialability) as well as potential barriers (resource availability, compatibility, 
and self-efficacy). Co-design sessions revealed the importance of incorporating 
patient care management to support compatibility and limited resources. 
Implementation strategies selected were: restructuring and quality management 
through tailored digital delivery, EHR integration, and patient navigation. The 
conclusion is a prototype that populates a tailored question list to the patient’s 
EHR, viewable by healthcare team members and printed at appointment check-
in, with the adaptation of addressing transportation barriers through patient 
navigation. 



Poster Presentation 136

 

Just Say No? – Untangling the Relationship 
between Education And Drug Use 

Emma Webster 
Major: Psychology 

Mentor: Mason Garrison, Psychology 

 

Individuals with low SES are susceptible to compromised health 
outcomes (Adler et al. 1994). One contributing factor to this is drug 
use, which is related to education (Haider et al. 2009). We aim to 
uncover the mechanism relationship between education and drug use 
using a sibling comparison model (Garrison & Rodgers, 2016). Using 
sibling data from the NLSY 1979, we examined the relationship between 
educational attainment and age of first drug use with classic and 
genetically-informed methods. Specifically, we evaluated the age of first 
use of alcohol, marijuana, cocaine, tobacco, crack, and “other drugs”. 
The classic approach suggested education was predictive of age of first 
marijuana and cocaine use. For the sibling comparison model, we 
focused on marijuana use. Age of first marijuana use did not differ 
between siblings, regardless of educational attainment (p > 0.9). This 
suggests that the association results from selection rather than a direct 
causal mechanism.  

Adler NE, Boyce T, Chesney MA, Cohen S, Folkman, S, Kahn RL, & 
Syme SL (1994). Socioeconomic status and health: The challenge of the 
gradient. American Psychologist, 49(1), 15–24. 

Garrison SM & Rodgers JL (2016). Casting doubt on the causal link 
between intelligence and age at first intercourse: A cross-generational 
sibling comparison design using the NLSY. Intelligence, 59, 139-156. 

Haider, SI, Johnell K, Weitoft, G, Thorslund M, & Fastbom J (2009). The 
Influence of Educational Level on Polypharmacy and Inappropriate Drug 
Use: A Register-Based Study of More Than 600, 000 Older People. 
Journal of the American Geriatrics Society, 57(1), 62–69. 

 

 



Poster Presentation 137

 

An Environmental Analysis of Meat Consumption 
in the United States and Canada 

Wendy Wei 
Major: Applied Statistics 

Mentor: Ciaran Evans, Statistics 

 

Global warming is an increase in Earth’s temperature overwhelmingly 
caused by greenhouse gases (GHG) trapping heat. Food production, 
particularly animal products, is heavily responsible for man-made GHG 
because raising animals requires immense land, energy, and water. The 
United States (US) is one of the biggest contributors to global warming, 
partly due to agriculture. Canada and the US are commonly seen as 
comparable countries, yet Canada emits less GHG per capita than the 
US and the average Canadian consumes less than half the amount of 
meat as the average American. This project investigates the historical 
difference in the two countries’ meat consumption rates and how 
culture may play a role. The total and per capita slaughter counts from 
1998 - the present in each country were compiled, cleaned, and 
graphed. To investigate potential differences in meat consumption, the 
proportion of plant- to meat-forward dishes and main dishes and red to 
white meat in 40 menus each in New York City (NYC) and Toronto 
were collected on-site. Graphs of this data were created. Data was also 
collected from 2 anonymous interviews in NYC and 3 anonymous 
interviews in Toronto to determine attitudes towards sustainability and 
meat consumption. The results show that Canada has historically 
slaughtered fewer animals than the US in total and per capita and 
current consumption trends indicate that the US appears to promote 
plant- and meat-forward diets equally while Canada shows no pattern. 
Some cultural differences were described in existing literature, but 
these were unsupported by the interview responses.
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Experimental testing of 3D printed connections for 
construction 

Crawford Wheeler 
Major: Engineering 

Mentor: Tricia Clayton, Engineering  

 

Additive manufacturing has been growing over the past few decades due 
to its applications in many industries such as automotive and 
construction. This research explores 3D-printed fastener-free 
connections to be used in construction by testing how different 
connection geometries affect the component strength. Since 3D 
printing is a relatively new technology, there are limited standards to 
measure strength. Therefore, the findings of this research have 
important applications in the construction industry as well as contribute 
to more unified standards.  Fastener-free connections can be used to 
facilitate construction and repair of a range of architectural 
components, such as supports  for duct, light fixtures, and non-load 
bearing walls, and can have potential future applications in the repair of 
structural members such as beams and columns. An advantage of 
additive manufacturing is the ability to customize the component to 
meet the requirements of its task. Another advantage of these 
connections includes easier assembly which means that less labor is 
needed. The research question that this poster will answer is which 
geometries and print orientations increase the strength of a 3D-printed 
specimen. The tensile and bending stresses were measured through 
experimentation, and deformations were analyzed through imaging 
software which can measure deformations smaller than can be seen by 
the naked eye. Each component and joint is designed to be as strong 
and effective as possible. However, the findings show that having 
interlocking joints and orienting them along the same axis as the 
expected force, yields the best result.  
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Co-exposure of Dietary Palmitic Acid and GenX 
Chemical Affects Steatosis and Oxidative Stress in 
HepaRG Cells 

Alexandra Williams 
Major: Health and Exercise Science 

Mentor: Sarah Adjei-Fremah, WFU School of Medicine  

 

Perfluoroalkyl substances (PFAS) and diet are risk factors that 
contribute to Non-Alcoholic Fatty Liver Disease. In this study, we 
evaluate the effect of combined exposure of dietary palmitic acid (PA) 
and PFAS chemical, GenX on steatosis and oxidative stress using in vitro 
NAFLD model Human HepaRG cell line. Cultured HepaRG cells were 
exposed to either PA (300 µM), GenX (1 µM or 10 µM), and a 
combination of PA (300 µM) and GenX (10 µM), and untreated cells 
(control group) for 48 hours. We measured steatosis using triglyceride 
assay and Oil red O staining. We measured total protein concentration, 
reactive oxygen species (ROS) concentration using DCFDA assay, total 
antioxidant assay (TAC), superoxide dismutase, and Glutathione 
peroxidase cellular activities. Our results showed a significant increase 
in ROS in cells co-exposed to PA and GenX with a reduction in TAC 
and cellular activities of SOD and Glutathione peroxidase. Oil red O 
assay showed significant elevation in steatosis in cells exposed to GenX 
and PA relative to GenX only, PA only and control groups. Overall, this 
study shows that the interactive effect of GenX and PA increases 
steatosis and alters oxidative stress targets associated with liver injury. 
This will serve as a springboard for further in vivo animal studies and 
that can be translated to humans for toxicity and risk assessment of 
PFAS in fatty liver disease.
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Fungi: The Unsuspecting Future of Amazon 
Rainforest Conservation 

Una Wilson 
Major: Biology  

Mentor: Miles Silman, Biology & Brian Tague, Biology 

 

Mycorrhizal fungal communities are vital to forest ecosystem health. 
Plants utilize mycorrhizal fungi to obtain additional nutrients from the 
soil and share chemical information with other plants. In return, fungi 
receive nutrients from plants for daily performance. Small-scale artisanal 
gold mining (AGSM) in the Madre de Dios region of the Peruvian 
Amazon has greatly disrupted forested soil microbial communities. In 
the AGSM process, the topsoil layer is removed and either moved to 
the side and saved for later replacement or run through a sluice with 
other earthen sediments and discarded. Gold extraction is performed 
in the sediments below the topsoil layer (~1 meter below the surface). 
The manner of discarding sediments and where the topsoil layer ends 
up varies between mining sites. Some sites leave the topsoil layer intact 
after mining the area, others bury it under mounds of gravel, and in 
others, the topsoil is mixed with other sediments when washed out 
through the sluice and is leached of nutrients until it becomes a washed-
out, nutrient-poor soil. This study aims to answer the question: Does 
the replacement and preservation of topsoil layers allow mycorrhizal 
communities to exist in these soils after mining? The presence of 
mycorrhizal fungi and other soil microbial communities are indicators 
of the ability of forests to regrow after mining. If mycorrhizal fungi are 
detected in soil samples taken from regions where the topsoil layers 
have been preserved, this indicates that reforestation might be possible 
in these areas.
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GABAergic Inhibitory Synapses Decrease in 
Number with Tuberous Sclerosis Complex 

Andrew Woehr 
Major: Biochemistry and Molecular Biology 

Mentor: Kimberly Raab-Graham, Physiology and Pharmacology, 
WFU School of Medicine 

 

Tuberous Sclerosis Complex (TSC) results from loss-of-function 
mutations in the TSC1 or TSC2 gene, whose protein products inhibit 
mammalian target of rapamycin complex 1 (mTORC1). 90% of TSC 
patients will experience an epileptic event in their lifetime (1). 
Additionally, 25-50% of TSC patients are diagnosed with autism 
spectrum disorder (ASD), and nearly all patients with neurological 
deficits experience comorbid seizures (2-3). This underscores a critical 
relationship between ASD and seizures that is thought to occur because 
of an imbalance between excitatory and inhibitory neurotransmission 
(E/I imbalance hypothesis). Determining the molecular basis for this E/I 
imbalance is critical for developing life-saving treatments for individuals 
with TSC. In this study, we sought to determine how TSC1 loss affects 
the number of inhibitory synapses. First, we identified vesicular GABA 
transporter (vGAT) as a putative mTOR-sensitive protein using mass 
spectrometry and bioinformatics. Using an in vitro preclinical mouse 
model of TSC1, we determined that vGAT and gephyrin puncta number 
decrease in a gene dosage-dependent manner. However, in TSC1 KO 
cortical neurons, rapamycin, an mTORC1 inhibitor, increases the 
number of gephyrin and vGAT puncta at the soma of cortical neurons 
in a protein synthesis-dependent manner. Finally, using detectSyn 
(dSyn)- a novel, fluorescent synapse measuring assay- we found the 
number of inhibitory synapses decreased in the prelimbic region of the 
medial prefrontal cortex (mPFC) of Tsc1 KO mice. Altogether, these 
results indicate that an overactive mTOR environment disrupts the 
number of inhibitory synapses, bolstering the E/I imbalance hypothesis 
thought to underlie ASD and epilepsy.
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The Effects Of a Tailored Physical Activity 
Intervention on Physical Activity Adherence, Self-
efficacy, and HRQL of Lymphoma Patients 

Bri Wolle 
Major: HES 

Mentor: Shannon Mihalko, Health and Exercise Science  

 

PURPOSE: The PALS study was a six-month tailored physical activity 
intervention for lymphoma patients undergoing anthracycline-based 
chemotherapy. PALS was designed to reduce treatment-related 
cardiovascular morbidity and declines in patient health-related quality of 
life (HRQL) through tailored exercise. The primary objective of the 
current study was to investigate the effects of the tailored physical 
activity intervention (PAI) on self-efficacy, physical activity participation, 
and HRQL in patients undergoing treatment for lymphoma. 

METHODS: Patients recently diagnosed with Non-Hodgkin or Hodgkin 
lymphoma were randomized into the PAI or the healthy living 
intervention (HLI). Complete case data was used to examine changes in 
the Godin’s Leisure-Time Exercise Questionnaire, HRQL (SF-36), and 
self-efficacy for walking at baseline, 3 and 6 months.  

RESULTS: Self-efficacy for walking wassignificantly different between the 
PAI and HLI groups over time (Mean difference = 5.35 units (SE 1.20), 
p< 0.01). At 6 months, physical activity participation was significantly 
different between the PAI and HLI groups (p< 0.01). There were no 
significant differences in physical and mental components of HRQL 
between groups.  

DISCUSSION: The maintenance of a high level of self-efficacy shown in 
the PAI group over time may be explained by the theory-based 
strategies used to support participant’s self-efficacy towards PA and 
adherence to the intervention. This research is significant because it 
demonstrates the need for future efforts to promote self-efficacy for 
engaging in physical activity throughout the course of treatment for 
lymphoma.
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The effects of point mutations to Phf1/Phf2 in 
relation to growth, reproduction, and gene 
expression 

Emma Xu 
Major: Biochemistry and Molecular Biology 

Mentor: Ke Reid, Biology 

 

Gene expression is regulated not only by the maturation and processing 
of mRNA, but also by the chromatin state in which the gene resides. 
Chromatin is a condensed form of DNA that is made up of 147 DNA 
base pairs wrapped around histone core proteins. I use fission yeast as 
a model to study the functions of histone modifying enzymes and gene 
expression. My project involves two specific proteins, Phf1 and Phf2, 
which are copurified with two histone lysine-specific demethylases, Lsd1 
and Lsd2, to form the Lsd complex. Although almost all these proteins 
are essential for cell survival, the exact functions and independence of 
the proteins in this complex are not fully understood. To dissect the 
function of Phf1 and Phf2, generating conditional mutants of Phf1 and 
Phf2 at conserved amino acid residues is necessary. These mutants will 
allow me to investigate the roles of Phf1 and Phf2 in fission yeast, 
specifically in cell growth, morphology, mating capacity, and gene 
expression etc.  As the Lsd1/2 complex has been shown to be involved 
in many human diseases such as cancer, my study may contribute to a 
more complete understanding of the functions of this complex and the 
treatment of its related diseases.
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VTMOP: a multi-objective optimization algorithm 
for biological applications 

Ziang Xu 
Major: Computer Science 

Mentor: Minghan Chen, Computer Science  

 

Computational models are ubiquitous in biological methodology design 
for the simulation of complex cellular physiology, marked by a 
considerable increase in theoretical and clinical demand; however, 
current optimizations usually focus on single objective problems and 
overlook the possible competition between different features in 
complex biological models. To address this challenge, we propose a 
multi-objective optimization algorithm to seek the best optimal 
compromise solution for the decision-maker. The Fortran-based 
algorithm VTMOP is proved to be able to solve computationally 
expensive bound-constrained BlackBox multi-objective optimization 
problems on test problems, but it has barely been demonstrated on 
cellular physiology problems. In this study, we measured four 
approaches (Pareto Search, MOGA, TSEMO, and VTMOP) for multi-
objective optimization of a four-compartment spatiotemporal model of 
the bacteria Caulobacter cescentus. We evaluated their results based 
on the criteria, including the preservation level of non-dominated 
solution points inside the objective space and the points' diversity on 
the Pareto front. VTMOP has shown an appropriate Pareto front and 
improvements of 36.7 and 68.4 percent in spatial and temporal 
objectives of the prototypical spatiotemporal model, respectively. 
Compared to the three other algorithms, VTMOP has a slightly better 
performance in the optimization of the temporal objective in this model, 
whereas its spatial optimization performance greatly exceeds all others 
(9.2% better than the second best). We will explore VTMOP more with 
an extended 20-compartment spatiotemporal model of Caulobacter in 
the future by taking sensitivity analysis and testing the computational 
time.
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Optimizing Stress Management 

Yuechun Yao 
Major: Health & Exercise 

Mentor: Jason Fanning, Health & Exercise 

 

Background:  College students encounter new and powerful stressors, 
predisposing them to a lifetime of poor health and unhealthy behaviors. 
Thus, finding low-impact and attainable methods of stress management 
is of high importance for this population.   

Objective:  The purpose of this study is to examine the impact on stress 
of a single bout of three potential stress intervention components: yoga, 
progressive muscle relaxation (PMR), and deep breathing technique 
(DBT).  

Methods: A 30-minute stress reduction intervention session was 
conducted for 40 undergraduate college students who were 
randomized to one of 8 combinations of yoga (yes/no), PMR (yes/no), 
and/or DBT (yes/no). Participants self-reported stress via the perceived 
stress scale (PSS), and positive and negative affect via the positive and 
negative affect schedule (PANAS).   

Result: Participants were 20.6 ± 1.19 years of age on average, and 70% 
were female. Regarding PSS, an ANCOVA controlling for baseline PSS 
revealed a significant yoga x PMR interaction (F=4.67, p=0.04, η2=0.14), 
and an investigation of interaction plots revealed that the combination 
of yoga and PMR resulted in the lowest stress levels compared to all 
other combinations. Regarding positive affect, the ANCOVA revealed 
an approached significant yoga x DBT interaction (F=3.76, p=0.06, 
η2=0.12) such that the combination of yoga and DBT resulted in the 
highest positive affect compared to all other combinations  

Conclusions: These results support the value of yoga in combination 
with either PMR and/or DBE for enhancing recovery from stress and 
positive mood in college students.  
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The Neurobiology of Creativity and Decision 
Making 

Hannah Yoder  
Major: Biology 

Mentor: Dr. Ken Kishida, Physiology and Pharmacology, WFU 
School of Medicine 

 

Computational reinforcement learning (RL) models have become 
crucial for understanding the underlying biological mechanisms of 
human cognition. Importantly, RL model-derived parameters about 
reward and punishment are consistent with simultaneously recorded 
sub-second data of dopamine and serotonin in humans. These 
parameters not only inform how agents make decisions but also 
characterize the style of behavior expressed (e.g., learning speed, 
exploration vs. exploitation of knowledge). Although this model has 
been applied to studies of decision making, little is known about how 
the model relates to creativity. The purpose of this study is to 
investigate the relationship between individual-level RL model-derived 
parameters and creative performance. Twenty eight participants were 
recruited from Amazon Mechanical Turk (MTurk) to complete an online 
probabilistic reward and punishment (PRP) task and an alternative uses 
task (AUT) as measurements of reward learning and creativity, 
respectively. 100 layperson raters were recruited from MTurk to score 
participants’ alternative uses from the AUT. Raters were incentivized to 
truthfully rate the creativity of AUT responses using the Bayesian Truth 
Serum (BTS), a survey-scoring method that rewards truthfulness and 
information gained from responses to subjective multiple-choice 
questions. Ongoing analyses of creative performance on the AUT 
include an ‘average-rating’ system used to generate an overall creativity 
score for each participant. A valence-partitioned reward learning 
(VPRL) model is fit to participants’ choice behavior on the PRP task to 
determine their individual-level parameter values. Linear regression of 
VPRL parameters and creativity scores will be conducted to 
demonstrate the relationship between reward learning and creativity.   
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Embracing Contact Resistance in the Design of 
High-Performance Low-Cost, Flexible Electronics 

Yue Yu 
Major: Physics 

Mentor: Oana Jurchescu, Physics  

 

Organic semiconductors (OSC) are exciting materials for incorporation 
of novel technologies. OSCs can be solution processed in a scalable 
manner, have high mechanical flexibility, tunable optoelectrical and 
chemical properties, and excellent biocompatibility.  They enable 
devices like ultra-thin solar cells, flexible and bendable displays and 
printable communication devices. Here, we focus on the organic field-
effect transistor (OFET), which can function like an electrical “on/off” 
switch in such applications, but there are bottlenecks which prevent its 
incorporation in real world technologies. For instance, an energy 
difference between the contacts and the semiconductor creates a 
Schottky injection barrier, constricting electric current flow; thus, we 
search for a way to minimize the effect of this barrier on the device 
performance. Rather than using an inefficient and expensive trial-and-
error approach, we use a data-driven approach by running transistor 
simulations on the DEAC cluster. Our 1,800+ OFET simulations 
showed that tuning the dielectric capacitance layer can restore 
performance in devices with an injection barrier. Our experimental 
results concurred with the simulations: in OFETs with Schottky 
contacts the mobility depended strongly on the capacitance, and 
performance of the low-capacitance devices matched that of OFETs 
with high-quality contacts. These results broaden the selection of 
contact materials to include those that create injection barriers, which 
is desirable because many of the solution-processed conducting 
materials fall into this category. We used printed metallic polymer 
contacts and obtained a device mobility of 5.5 cm2/Vs, the highest 
mobility reported for a fully printed OFET.
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Multiobjective Evolutionary Clustering of Single-
Cell RNA Sequencing Data 

Konghao Zhao 
Major: Computer Science 

Mentor: Natalia Khuri, Computer Science 

 

Cells are the basic building blocks of human organisms. Single-cell 
RNA sequencing is a technology for studying the heterogeneity of cells 
of different organs, tissues, subjects, conditions, and treatments. 
Identification of cell types and states in sequenced data is an important 
and challenging task, requiring computational approaches that are 
accurate, robust, and scalable. Existing approaches use cluster analysis 
as the first step of cell-types prediction. Their performance remains 
limited because they optimize only one objective function. In this 
study, two evolutionary clustering approaches were designed, 
implemented, and systematically validated, namely a single-objective 
evolutionary algorithm and a multi-objective evolutionary algorithm. 
The algorithms were evaluated on synthetic and real datasets. The 
results demonstrated that the performance and the accuracy of both 
evolutionary algorithms were consistent, stable, and on par with or 
better than baseline algorithms. Running time analysis of multi-
processing on an HPC showed that evolutionary algorithms can 
efficiently handle large datasets. 
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Museums of Reconciliation: Defensive Mobilization 
and the Purpose of the South Korean State 

Oscar Bray 
Major: Political Science 

Mentor: Robert Hellyer, History 

 

The Republic of Korea’s government faces the same sort of legitimacy 
issue that plagued many post-colonial states, namely that a new state 
had to be reorganized and fashioned where one had not previously 
existed in a similar space, both geographically and culturally. Unique in 
the case of the R.O.K., a national identity, and a state long preceded 
colonization, and to this effect, the vestiges of state legitimacy existed 
in a broader historical memory of a Korean state.  

This state was interrupted and subsumed broadly by the Japanese 
colonial empire’s annexation of the Korean peninsula, presenting a novel 
issue for the R.O.K.: it has no direct linkage with the Korean states of 
the past. This is difficult to reconcile in the face of a long trend of 
historical continuity– other dynastic lineages were overthrown and 
inherited by rivaling Korean polities, however, a state as alien as the 
Japanese colonial empire had never so totally erased the notion of a 
continuous Korean political authority. Thus the government of the 
Republic of Korea, which has from its inception till today faced issues of 
legitimacy from a vast swathe of sources naturally reinterprets historical 
narratives to reconcile the interruption of historical Korean states.  

The R.O.K.’s chief distributors of these interpretations are national 
museums, which attempt to delineate the supposed historical linkage of 
the Republic of Korea’s government to that of the Korean Empire 
through the commonality of the state’s role in defensive mobilization.  
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Improvisation and Adaptability: How the Caliphate 
Was Reimagined During the Reigns of Selim I, 
Suleiman I, and During the Hamidian Period 

Emma Gauthier 
Major: History 

Mentor: Charles Wilkins, History 

 

The caliphate emerged as a politico-religious institution in the year 632 
CE, following the death of the Prophet Muhammad. The ummah, or 
Muslim community, had until then been united by the guidance and 
organization of a single figurehead who provided religious counsel and 
protection. A vacuum was left behind in the wake of the Prophet 
Muhammad’s death that could not be replaced, but the caliphate 
emerged as a suitable adaptation characterized by impressive longevity. 
Stretching from the initial Four Rightly Guided Caliphs of the Abbasid 
Empire to today, the caliphate has persisted through shifts in power and 
has retained its significance as the institution continues to be evoked 
today in spite of official abolition.  

In the centuries following the institution’s naissance, various empires 
and figures have manipulated and molded the caliphate to its respective 
circumstances. The flexibility of the institution of the caliphate is derived 
from its origins as an improvisation following the Prophet’s death and 
enabled the ability of the caliphate to be defensively reinvented and co-
opted by various rulers, in turn explaining its impressive longevity under 
the Ottomans from the fifteenth century to the twentieth century. 
Under Selim I and Suleiman I, the caliphate’s genealogical requirement 
of personal connection to the Prophet transformed into connection to 
the renowned House of Osman, and under Abdulhamid II the institution 
solidified cultural significance despite subsequent abolition. Examination 
of these two case studies reveals a historical tapestry woven from 
threads of nostalgia, adaptation, and resilience.  
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Music and Gentrification in Manchester, UK: A 
Story of Identity and Space 

Dianna LaTerra 
Major: Sociology 

Mentor: Saylor Breckenridge, Sociology  

 

Gentrification, the process of geographic mobility where wealthier 
households move into poorer, urban areas, displacing residents and 
changing community character, is recognized as a signal of the decline 
of the arts in a community due to rising rents and increased property 
surveillance that force artists and art venues out of the area. However, 
the music community in Manchester, UK, specifically in the Northern 
Quarter, has maintained a vibrancy despite the overwhelming increase 
in urban revitalization. My study examines why and how Manchester's 
Northern Quarter continues to host an innovative and long-lived music 
community. I contend that in addition to its allegiance to its famous 
musicians and pride in its musical identity, its walkability allows for 
diverse musical options and for its patrons to have constant, involuntary 
exposure to musical entertainment. Furthermore, the resourceful use 
of space within upper and level floors and public areas allows for people 
to feel an authentic connection to artists while simultaneously attracting 
customers to local, adjacent businesses. Manchester's commitment to 
preserving its identity and spatial integrity additionally translates into 
action, including intense efforts to protect historic buildings and push 
against noise laws. 
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The Effect of Endocrine-Disrupting Chemicals on 
Children’s Health 

Clare Myeroff 
Major: Biochemistry & Molecular Biology 

Mentor: Michael Berry, Health and Exercise Science   

 

This study focused on the intersection of health and environment by 
examining the associations between endocrine-disrupting chemicals and 
children’s health in Crete, Greece. Examining the interaction between 
the chemicals we put into our bodies and the chemicals increasing in 
the environment is essential in understanding the effect on health. My 
project, which originally proposed the examination of how chemicals 
released by wildfires affect immune and endocrine function, led me to 
the Laboratory of Toxicology at the University of Crete Medical School. 
Once there, my project shifted to investigate the effects of certain 
chemicals found in the atmosphere, plastics, and foods on children’s 
endocrine systems. 

While I worked on several projects under the guidance of Dr. Aristides 
Tsatsakis, my focus was working with PhD candidate Michail Koykakis 
on endocrine-disrupting chemicals associated with obesity, diabetes 
type 1, and other pediatric endocrine problems. Endocrine-disrupting 
chemicals, or EDCs, include chemicals such as phthalates, bisphenol A, 
triclosan, dichlorodiphenyltrichloroethane, polychlorinated biphenyls, 
polybrominated diphenyl ethers, and per- and polyfluoroalkyl 
substances, which impair endocrine system function. This is significant 
because the endocrine system is responsible for maintaining hormone 
balances that affect processes like metabolism, growth, emotions, 
fertility, sleep, and blood pressure. Therefore, understanding the 
associations of EDCs with children’s health could alter the scope of 
healthcare regarding how we prevent, monitor, and treat obesity, 
diabetes, and other pediatric endocrine problems. While this research 
is ongoing, it is clear thus far that such associations exist and the effect 
of chemicals entering children’s bodies must continue to be investigated.  
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Development of Meltblown Nonwoven Fabric 
Filters to Reduce Nutrient and Microbial Loading 
in Stormwater Runoff 

Hunter Szewczyk 
Major: Environmental and Sustainability Studies 

Mentor: Kyana Young, Engineering & Jaime Cardenas Sanchez, 
Engineering 

 

The aim of this project was to develop a treatment technology to filter 
out nutrients such as nitrogen and phosphorous which cause 
eutrophication – the bloom of dense algae in a body of water that causes 
the death of aquatic and plant life in the water due to lack of oxygen. 
Another aim of this project was to filter Escherichia coli (E. coli) from the 
water, as E. coli serves as an indicator of other harmful bacteria in a body 
of water. Various meltblown nonwoven fabrics were used to capture 
the nutrients and bacteria due to their small pore size. Their 
effectiveness was tested by using a vertical filter apparatus designed to 
have the water sample pass through the fabric, with sample ports after 
the water passed through each fabric. The housing apparatus contained 
inserts for housing the fabric with a funnel-shaped insert, with the fabric 
being clamped to the bottom of the funnel to ensure the water samples 
passed through the fabric. A control sample served as a baseline to 
compare the effectiveness of the fabrics to. Each meltblown nonwoven 
fabric was tested individually as well as in succession with other fabrics 
to simulate the layering of the different media in the final product. 
Samples of 100 milliliters (mL) underwent a Colilert test which 
determined the concentration of E. coli, which was measured in colony 
forming units per 100 mL (cfu/ 100 mL). The phosphorous and nitrate 
tests were both measured in milligrams per liter (mg/L).  
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