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ACC MEETING OF THE MINDS 2020

Dear ACC Meeting of the Minds Participants,
Welcome to the 15th Annual Atlantic Coast Conference Academic Consortium Meeting of the
Minds. The University of North Carolina at Chapel Hill is proud to host this meeting where
nearly 80 undergraduate students from the 15 Atlantic Coast Conference member institutions
will present their research and scholarship.
This year’s group of undergraduate researchers will be presenting their work on a wide range of
topics including cancer treatments, the role of religion in society, child development, and social
justice, among others. These students’ work exemplifies the numerous ways in which our
universities address society’s most pressing problems, and highlights the academic excellence
of the Atlantic Coast Conference member institutions.
I hope you enjoy interacting with these young scholars as they present their work, and that you
are able to make connections with some of the brightest students our institutions have to offer.
We are pleased to have you join us and hope that you enjoy the meeting and all that Chapel Hill
has to offer.
Sincerely,

Troy Blackburn, PhD
Associate Dean for Undergraduate Research
University of North Carolina at Chapel Hill
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March 20-22, 2020
University of North Carolina at Chapel Hill
Presentation Schedule
[See online schedule for abstracts]

Oral Session #1 (Saturday 9:30-10:30am)
Impacts of Ideology – Chancellor West
Notre Dame
9:30am Elsa Barron
9:50am Omar Elhaj
10:10am Cayla Sharp

Virginia
Syracuse

Cancer Studies – Chancellor East
Georgia Tech
9:30am Hannah
Howard
Pittsburgh
9:50am Hannah
Bumgarner
Louisville
10:10am Christopher
Trombley

As Faiths Collide: The Impact of Athens' First
Official Mosque on Dialogue, Integration, and
Education at a Time of Global Migration
The Ideologies of the Islamic and the Islamic State
The Importance of Understanding the Differences
Between the North and South Korean Dialects for
Human and National Security
Evaluating Transport and Intracellular Uptake of a
Protein Nanocarrier in a 3-D Tumor Spheroid
Activation of Tumor Immunity Against Colorectal
Cancer by Modification of the Colonic Microbiome
Interpretable Deep Learning Model for Prostate
Cancer Detection

Perception in Young Adulthood – Hill Ballroom Central
Syracuse
Empathy, Emotion Regulation and Relationship
9:30am Marissa
Brown
Maintenance in Young Adults with ADHD
Symptoms
Stigma, Sense of Belonging, and Mental Health
9:50am Ahlam Islam Syracuse
Service Utilization Among College Students of
Color
Duke
No Place Like Home: Dorm Room Culture on a
10:10am Isabel
Shepard
College Campus
Intersectionality and Equity – Hill Ballroom South
Duke
Black Community Organizing & Urban Change in
9:30am Gino
Nuzzolillo
Early 20th Century Atlanta
Georgia Tech #MeToo with Women in STEM
9:50am Victoria
Kraj
Miami
Free Women of Color in Late Eighteenth-Century
10:10am Denisse
Sandoval
Saint-Domingue: How They Were Objectified by
White Men and Free Men of Color
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Poster Session #1 (Saturday 10:45-11:45am)
Hill Ballroom North
Tarab Ajjan
1

Georgia Tech

3

Anna
Castellano

North
Carolina

5

Clemson

7

Shaoni
Dasgupta
Noella D’Souza

9

John Farrell

Wake Forest

11

NC State

13

Tashana
Flewwelin
April Hill

15

Maryam Jawid

Miami

17

Cassandra
Kaufhold
Richard
Kornrumpf
Ben Nativi

Pittsburgh

Virginia Tech
Florida State

27

Taylor Olson
Valentina
Rangel Angarita
Maya Stephens

29

Honoka Suzuki

Notre Dame

19
21
23
25

Boston
College

Syracuse

Louisville
Duke

Virginia

Vector-Targeted Subunit Vaccines for the Prevention of
Vector-Transmissible Diseases
The Relationship Between Pituitary Volume and IGF-1
Blood Serum Biomarker Levels in Soldiers with Mild
Traumatic Brain Injury History
The Role of Carnitine Acetyl Transferase in the
Virulence of the Fungus Cryptococcus neoformans
Using Forster Resonance Energy Transfer to Understand
the Location of Molecular Guests Encapsulated in
Metal-Organic Frameworks
Probabilistic Enhancements to Bayesian Networks for
Arabidopsis thaliana Gene Interactions
Influence of Textile Design on Wearable Biomonitoring
Performance
Community Gardens: Food Security and Cultural
Preservation
Tobacco Consumption and Engagement in Preventative
Behaviors with Patients Among Chilean Healthcare
Workers
A Supplementary Treatment Targeting the Peripheral
Deficits Caused by Spinal Muscular Atrophy
How News Media Coverage of Crises Promotes
Conspiracy Beliefs
An Analogue of Gauss Composition for Binary Cubic
Forms
Haenyeo House
Energy Calibration in the Interface of Tandem Trapped
Ion Mobility Spectrometry
Exploration of Emotion Expression in Text Messages
Preceding a Suicide Attempt
Machine Learning on Student Learning: Modeling
Differences Between Various Student Learning
Outcomes in AP Statistics Classrooms
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Oral Session #2 (Saturday 1:30-2:30pm)
Organismal Biology – Chancellor West
Virginia Tech
1:30pm Christopher
Bonilla
Virginia
2:50pm Anthara
Gnanakumar
Virginia Tech
3:10pm Nathan
Freeman
Equity in Africa – Chancellor East
NC State
1:30pm Vanessa
Merritt
North
2:50pm Delane
Dixon
Carolina
Wake Forest
3:10pm Rita Venant

Visually Driven Threat-Sensitive Behaviors in
Larval Mosquitoes
Patterns of Neural Activation in Pair-Bonded
Prairie Voles Following Mating
Footpad Dermatitis in Broiler Chickens: Novel
Remedial Treatments

Uncovering Injustices: The Intricacies of Natural
Resource Management in Southern Africa
Obstetric Fistula in Ethiopia and Limited Health
Functions
The Role of the Institute of Healing of Memories in
Transforming the Lives of South Africans PostApartheid

Culture and Communication – Hill Ballroom Central
Wake Forest Creative Rhetoric: Mapuche Creative Expression in
1:30pm Jacob
Thomas
Chile
Florida State Printing Supremacy in Early Modern Nuremberg
2:50pm Allison
Marino
Inventorying, Reporting, and Communicating
3:10pm Nikki Ardary Louisville
Human Osteological Findings from Highland Creek,
KY
Activism, Art, and Women – Hill Ballroom South
1:30pm Paris Gilstrap Florida State Migrant Activism in Street Art: A Study of
Contemporary Public Practice in Paris
Virginia
Shaking Things Up: The Influence of Women on
2:50pm Elizabeth
Sholtis
Tech
the American Cocktail
Boston
The Development and Impact of Afro-Feminism in
3:10pm Grace
Assogba
College
France
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Poster Session #2 (Saturday 2:45-3:45pm)
Hill Ballroom North
Malikah
2
Ajose

Virginia Tech

4
6

Katie Brooks
Joshua Etienne

NC State
Florida State

8

Danielle
Goldwert
Sophia
Hennessy
Josie Landers
Charles Naudet

Miami

16

Benjamin
Neubert

Virginia

18

Madeline Owen

Notre Dame

20

Juliana Serrano

Wake Forest

22

Jensen Smith

Louisville

24

Miami

26

Marissa
Steinberg
Lillian Turner

28

Haley Weller

Syracuse

30

Jason Zheng

Pittsburgh

10
12
14

Clemson
Boston College
Notre Dame

Pittsburgh

The Role of Connexin 43 in Astrocytic
Communication After Mild Traumatic Brain Injury
(mTBI)
Nature + Art Collection
Exploring a Framework for Educational Equity for
Students with Chronic Illness: A Systematic
Literature Review
Interpersonal Leverage: Individual Differences in the
Use of Gratitude and Anger
Falsified Pharmaceuticals
Dred Scott v. Sanderson: The Religious Debate
High Resolution Blood Flow Reconstruction Using
Simulation Based Magnetic Resonance Imaging
Optimization of Media Condition for Metabolomics
Data Integration with Genome-scale Metabolic
Models
Relationship Between Mechanical Loading and Bone
Marrow Stem Cells in Bone Formation
Reconstructing the Past: A Comparative Study of
Museum Politics and Memory in Portugal and Brazil
Microbubble-Induced Aggregation of Red Blood
Cells
Integrating Inquiry Based Mathematics Instruction
for Elementary Students
Mark O’Connor Bot: Recurrent Neural Net
Generation of Texas-Style Fiddling
Career or Side Hustle: Freelance Working, Careers,
and Job Plans
3D-Printed Porous Tubular Tissue Engineering
Scaffolds
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Oral Session #3 (Sunday 9:15-10:15am)
Cellular Biology I – Chancellor West
9:15am Emily Puleo Virginia
9:35am Nathan
Matzko
9:55am Meghan
Pressimone

Clemson
Wake Forest

Ecological Studies – Chancellor East
NC State
9:15am Daniel
Amparo
9:35am D’amy
Steward

Duke

9:55am EmmaLi Tsai North
Carolina

How Do We Make Neurons: An In-Depth
Characterization of in vitro Neurogenesis
Novel Functions of Human Binding Proteins in
DNA Repair
Structural Studies of Two tRNA-Synthetases

Forest Interception of Airborne
Ammonia/Ammonium from Hog Waste Lagoons in
Eastern North Carolina
Quantifying Spatial Distributions and Benthic
Footprints of Artificial Reefs on the Southeastern
USA Continental Shelf
Magnetic Map Sense of Gulf Flounder
(Paralichthys albigutta)

Identity and the Mind – Hill Ballroom Central
Cultivating Computing Identity: How Children
9:15am Carter Zenke Duke
Come to Be, Know, and Do in Computer Science
Florida State The Relationship Between Self-Reported Sense of
9:35am Zoe White
Parental Competency and Postpartum Depression
Risk in First-Time Mothers
Clemson
Making Music Memories
9:55am Bethany
Ghent
Forests, Floods and Fluids – Hill Ballroom South
Changing Perceptions of Forest Spaces in the
9:15am Colin Phelan Boston
College
Himalayan Foothills: From Extraction Zone to
India’s First National Park
9:35am Yashvardhan Georgia Tech Aerospace Approach to Flood Modelling
Tomar
NC State
Fluid Management for Passive Sweat Lactate
9:55am Jennifer
Fang
Sensing Devices Using Osmotic-Capillary Principles
with Self-Powered Microfluidic Pumping
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Oral Session #4 (Sunday 10:30-11:30am)
Science in Space – Chancellor West
Notre Dame
10:30am Andrew
Langford
10:50am Shawn
Knabel

Louisville

11:10am Caleb
Hylkema

Clemson

Cellular Biology II – Chancellor East
North
10:30am Sophie
Troyer
Carolina
Georgia Tech
10:50am Kevin Tao
Miami
11:10am Anuj Shah
Literary Analysis – Hill Ballroom Central
Boston
10:30am Nimrita
Singh
College
North
10:50am Brett Harris
Carolina
Pittsburgh
11:10am Samantha
Watkins

Not Your Grandparents’ Star: Searching for
Evidence of Diamagnetic Blob Accretion in
Cataclysmic Variable Star, V2400 Oph
Galaxy and Mass Assembly: A Comparison
between Galaxy-Galaxy Lens Searches in
KiDS/GAMA
Genetic Enhancement in Outer Space

Investigating the Mucin and Bacterial Binding
Properties of Innate Lung Protein LPLUNC1
Ultrasensitive Protein Detection by CRISPR-Cas12a
Orally Administrable Therapeutic Synthetic
Nanoparticle for Zika Virus
Historical Refashioning and Political Commentary
in The Faerie Queene
Mutually Assured Destruction: Charting the
Ego/Nature Correlation
Empathy Through a Narratival Lens: Developing
Empathy Through Literature Using Pedagogical
Tools
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March 20-22, 2020
University of North Carolina at Chapel Hill
Oral Presentation Schedule
Oral Presentations Session #1 (Saturday 9:30-10:30am)
Chancellor West
As Faiths Collide: The Impact of Athens’ First Official Mosque on Dialogue,
Integration, and Education at a Time of Global Migration
Elsa Barron (University of Notre Dame)
Since 2006, the Muslim Association of Greece has been campaigning for the establishment of
the first official mosque in Athens, as Athens is the only EU capital to lack such an institution.
While the government has agreed to its construction, the promised mosque remains stalled in its
opening. This inaugural mosque project has been very controversial in Greece and been strongly
opposed by alt. right groups such as Golden Dawn. Fear and frustration surrounding the presence
of Muslims in Greece have only been heightened since the recent migrant crisis in Europe,
coupled with an economic downturn in 2009, around the time the mosque’s construction began.
Additionally, historical memories of Ottoman occupation color the dialogue surrounding the
existence of Islam and the integration of Muslims in Greece. Despite facing many challenges, the
mosque project continues to have resilient advocates. However, the potential impact of this new
institution has yet to be examined. Through interviews with faith leaders in Athens, this paper
examines the effect of an official Athens mosque on diverse faith communities in Athens
including the majority Orthodox community, the small minority of Greek Muslims, and the
quickly growing Muslim migrant population. This paper finds that an official mosque in Athens
will bolster relationships between faith communities through interreligious dialogue, migrant
integration, and diversified religious education.
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The Ideologies of the Islamic and the Islamic State
Omar Elhaj (University of Virginia)
In 2014, ISIS (or IS) captivated and terrified the world with their terror attacks and beheadings.
In this thesis, I explore the following question: what is the ideological construction of IS? More
specifically, what are the politics of how we—scholars, policymakers, and the Western public-atlarge— conceptualize this particular extremist group? Groups such as Al-Qaeda and BokoHaram are commonly and automatically associated with IS. Is there something particularly
valuable about these groups being Muslim in their political analysis? If not, why is Islam used
as the primary motivator for the way we analyze these groups?
This thesis explores the comparisons and structures of Islamic fundamentalism and jihadism in
the Western mind. I challenge these assumptions that scholarship makes upon extending
frameworks and comparisons of IS to other Muslim terrorist groups. I first explain academia’s
propensity to understand IS in three different ways: the terrorist, the insurgent, and the protostate, and then argue why scholarship thinks in this way.
I then broaden the universe of cases surrounding IS to include two examples— firstly, Zionist
violence in the establishment of the Israeli state, and secondly, the contemporary resurgence of
white nationalism in the US. These movement’s ties to religion show that they can help us
understand each other by placing them side-by-side. I subsequently show what we gain in our
understanding of IS by expanding our universe to include these cases. This thesis, in summary,
provides us with a better understanding of the relations between state and non-state actors, and of
security studies.

The Importance of Understanding the Differences between the North and
South Korean Dialects for Human and National Security
Cayla Sharp (Syracuse University)
The Korean Peninsula has been politically and ideological divided since 1945, and the respective
sides have been growing apart continuously. The differences between North and South Korea's
foreign policy and political systems are obvious; however, there is another important difference
that is commonly neglected: language. Language is the vehicle by which communication occurs,
whether through the same language or translation, and language is an integral part of every
country's relationship with the rest of the world. After the division, the variations of Korean
spoken in the North and the South began to diverge. Unlike South Korea, North Korea
maintained traditional Korean lexical and phonological features, and refused to incorporate
loanwords into their lexicon. For this reason, North Korean defectors are easy to locate in South
Korea because of their different language use. Often overlooked by policy makers, these
dialectal differences can pose a significant hindrance to the successful integration of the North
and South if the peninsula were to reunify. This project examines the most contrastive features of
the dialects as well as their implications for social integration and future political and economic
inter-Korean and international cooperation.
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Chancellor East
Evaluating Transport and Intracellular Uptake of a Protein Nanocarrier in a
3-D Tumor Spheroid
Hannah Howard (Georgia Institute of Technology)
The delivery of therapeutics into cells could open many treatment options for various diseases
such as cancer and neurological disorders, but these intracellular targets have been considered
largely “undruggable” by small-molecule drugs that penetrate the cell membrane. Delivery of
antibodies directly to these targets would allow for more specific interaction with intracellular
proteins, but intracellular antibody delivery remains an issue. To combat this, our lab has
developed the Hex carrier, which can bind up to 3 antibody Fc regions per carrier and deliver
them intracellularly. Previously, I have shown that HeLa cells treated with Hex-bound
fluorescently labeled rabbit Immunoglobulin G (IgGRb) show a statistically significant increase
in intracellular florescence compared to treatment with soluble IgGRb. To further expand on
previous studies of uptake in 2-D cell culture systems, the evaluation will be extended to a 3-D
tumor spheroid model. 3-D multicellular spheroids are very common models used to evaluate
nanoparticle delivery, as they better mimic actual tumor behavior. This allows for a more
realistic assessment of nanoparticle transport and uptake. Confocal microscopy will be used to
evaluate transport of the Hex-IgGRb complex across the extracellular matrix; additionally, the
intracellular uptake of fluorescent IgGRb will be assessed by flow cytometry to confirm that
intracellular delivery is maintained in a complex, 3-D system. If the delivery behavior of Hex is
consistent in a 3-D tumor spheroid, it will provide further evidence for improved intracellular
delivery of antibodies by the Hex carrier and motivation to test this carrier in animal tumor
models.
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Activation of Tumor Immunity Against Colorectal Cancer by Modification of
the Colonic Microbiome
Hannah Bumgarner (University of Pittsburgh)
Colorectal cancer (CRC) is one of the most diagnosed cancers, with end-stage CRC having poor
prognosis and being largely unresponsive to current immunotherapy. Our lab is interested in
understanding how the tumor microenvironment (TME) of colorectal tumors is shaped by the gut
microbiome and whether the microbiome could augment treatment. We hypothesized that
addition of a single immunogenic bacteria, Helicobacter hepaticus (Hhep), would alter the
resident colonic immune response and subsequently impact tumor burden. We induce colitisassociated colorectal tumors in a murine model via azoxymethane (AOM)/dextran-sodiumsulfate (DSS). When tumors are visible, we colonize half of the mice with Hhep. We have found
that Hhep-colonized mice have a significant survival advantage and reduced tumor burden over
wildtype controls. Additionally, Hhep-colonized mice have an increase in IFN-γ-expressing CD4
T cells and reduced T regulatory cells in the tumor and surrounding epithelium. Microscopy of
the colon has revealed large immune infiltration into tumors of Hhep-colonized mice, with
trafficking of CD4s to the tumor core and increased CD103+ cross-presenting dendritic cells to
the lamina propria. We also see a significant increase in formation of tertiary lymphoid structures
(TLS) in the TME. Hhep-specific helper CD4 T cells accumulate in these TLSs and may be
critical for development. Our research suggests that addition of Hhep drives the formation of
these TLSs which may be required to activate the host immune response, limiting tumor burden
in CRC. This data supports the idea that modulation of the TME may strengthen current CRC
immunotherapy and enhance patient responsiveness.

Interpretable Deep Learning Model for Prostate Cancer Detection
Christopher Trombley (University of Louisville)
Prostate cancer is the second leading cause of cancer death in American men, behind only lung
cancer. Detecting prostate cancer early and accurately are key factors in preventing these deaths.
Progress has been made in creating deep learning systems that are able to detect prostate cancer
with a high degree of accuracy. However, an indispensable problem with these systems is while
the performance can be exceptionally accurate, the classification outputs are non-interpretable.
This non-interpretable characteristic significantly inhibits these models from being implemented
in medical settings. We address this problem of interpretability of deep learning systems in the
domain of prostate cancer detection. We develop a deep convolutional neural network based on
the VGG16 architecture for the classification of prostate cancer lesions using T2 weighted
magnetic resonance images. Our model achieves high level performance with an AUC of 0.86,
sensitivity of 0.88, and specificity of 0.88. We use saliency maps for interpretation by calculating
how much each individual pixel contributes to the overall class scores. We show the clusters of
pixels that contribute the most to the prediction thus showing the reasoning behind the
classification. We then show the interpretation caliber to demonstrate the exactness of the
interpretation. This work demonstrates the potential to use saliency maps to interpret
classifications of deep learning prostate cancer detection systems.
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Hill Ballroom Central
Empathy, Emotion Regulation and Relationship Maintenance in Young
Adults with ADHD Symptoms
Marissa Brown (Syracuse University)
Presently, little is known about the impact of empathy and emotion regulation on social
relationships in young adults with ADHD. This study aims to 1) compare self-report of social
relationships, emotion regulation and empathy between young adults with ADHD (n=70) and
peers without ADHD (n=524), 2) compare the strength of the associations between
empathy/emotion regulation and social relationships between the two groups, and 3) assess
associations between ADHD symptoms and empathy, emotion regulation and social
relationships in the combined sample. Data were collected from college students recruited
through the Syracuse University Introductory Psychology subject pool using an online Qualtrics
survey. Surveys included the NIH Toolbox Adult Social Relationships scales, Adult ADHD
rating scale (ASRS), Behavior Rating Inventory of Executive Function (BRIEF), Patient Health
Questionnaire - 4 (PHQ-4), Difficulties in Emotion Regulation Scale (DERS) and the Empathy
Questionnaire (EQ). No differences in self-report of social relationships or emotional empathy
were observed between groups. Students with ADHD reported lower levels of cognitive empathy
and higher levels of emotion regulation difficulties. ADHD did not moderate the strength of the
association between empathy and social relationships yet moderated the association between
emotion regulation and social relationships. In the combined sample, ADHD symptoms treated
dimensionally were associated with emotion regulation deficits yet not empathy skills. Emotion
regulation deficits and cognitive empathy skills, are predictive of social relationship difficulties
in young adults with ADHD diagnoses and those with elevated symptoms. These findings have
implications for social relationship intervention development.
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Stigma, Sense of Belonging, and Mental Health Service Utilization among
College Students of Color
Ahlam Islam (Syracuse University)
Existing research documents that mental health is highly influenced by stress and anxiety, factors
that are common among college students. Inequalities in higher education in terms of
race/ethnicity may also exacerbate the mental health of students of color, and merits further
investigation. This study focuses on students of color and the ways in which their specific
contextual challenges, inclusive of stigma and sense of belonging, are associated with their
mental health service utilization. The existing literature highlights disparities in mental health
service utilization, increased stigma in specific ethnic backgrounds and outlines sense of
belonging as critical aspects of inquiry. This quantitative study investigates the mental health of
students of color on college campuses utilizing data from the 2017-2018 Healthy Minds Study.
The data includes information on 68427 students from 60 campuses from a web-based survey. In
terms of sampling, most larger schools provided a random sample of 4000 students whereas most
smaller schools provided a sample of all their students. Bivariate and multivariate analyses focus
on the aforementioned variables in relation to race/ethnicity. Control variables include age, sex,
gender, sexual orientation, religion, socioeconomic status and field of study as they all contribute
to an intersectional understanding of one’s sense of identity and, consequently, mental health.
Results from this study will increase our understanding of the inequalities and specific barriers
present in mental health accessibility on college campuses with the hopes of alleviating them
through targeted measures.

No Place Like Home: Dorm Room Culture on a College Campus
Isabel Shepard (Duke University)
This project explores placemaking in the college bedroom through a lens of materiality and
aesthetics. The dormitory has become central to higher education in the United States and serves
as an institutional hotbed of cultural codes structured around a ‘normative’ student. Localized to
Duke University and the digital platforms of Dormify and Instagram, my research investigates
the construction, exhibition, and fixity of identity concealed by and achieved through the dorm
room’s presentation. This project traces how Dormify embeds itself in Instagram and assumes
some of its (anti)social qualities as it manufactures a trope of the dorm space. Amplified by
Instagram’s sociality, this material and aesthetic culture defines a perceived norm and, therefore,
necessity for girls eager and insecure to go to college. The brand allows for the normalization of
a hyper-commodified and hyper-curated dorm space on Duke’s campus. In the complicated
dialogue between freshman girls and their bedrooms, their bedrooms become contested spaces
that can be both a “girly” façade and an affective home. My project acts to expose the
negotiations of institutionalized norms on the level of the individual—the level of the
undergraduate student and the dorm occupant. To do so, I navigate the conflicting discourse
around private/public, girlhood, and human to non-human relations. My work draws upon
interviews, ‘room tours,’ photographs, sketches, and descriptions grounded in the sensory to reexperience the college bedroom space.
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Hill Ballroom South
Black Community Organizing & Urban Change in early 20th Century Atlanta
Gino Nuzzolillo (Duke University)
At the turn of the 20th century, the city of Atlanta flaunted its status as capital of the New South
— filled with civic pride, focused on commerce, and devoid of racial conflict. W.E.B. Du Bois
commented that the nation “talked of [Atlanta’s] striving,” an image effectively projected by the
city’s elite Black and white communities. For all of its New South aspirations, however, stark
inequality along lines of race, class, gender, geography, and access to the Atlanta’s many
resources defined daily life. In September 1906, a violent massacre — which left dozens of
Black Atlantans dead at the hands of a white mob — tarnished Atlanta’s New South veneer and
made clear the ways in which competing visions of a “New South city” were playing out in
Atlanta’s streets, saloons, and neighborhoods. This thesis focuses on these many visions,
primarily from the perspective of diverse Black community organizers, social workers,
educators, and preachers who articulated their worldviews and put them into action. Using
personal papers, maps, city ordinances, conference proceedings, and newspaper archives, this
thesis tells the story of how Black Atlantans made claims upon, and asserted a right to, a rapidly
changing Atlanta from 1890 to 1930.

#MeToo with Women in STEM
Victoria Kraj (Georgia Institute of Technology)
The #MeToo movement has now made its presence in the academic community with
#MeTooPhD and #MeTooSTEM. Outside of the military, women in STEM have the highest
rates of sexual assault. Due to the expansive consequences of this issue, the National Academies
conducted a consensus study report in 2018: “Sexual Harassment of Women: Climate, Culture,
and Consequences in Academic Sciences, Engineering, and Medicine.” Additional research on
sexual harassment in STEM is required because women’s retention in STEM is critical to
expanding the nation’s talent pool. This study aims to continue the conversation by providing a
literature review along with a case study of fifteen participants who were interviewed from
Georgia Tech’s Women in Science Technology (WST) program to answer: Have women in
STEM felt a perceptual shift in safety? Do women feel that they can speak up publically about
sexual harassment? Do women feel that the workplace is more likely to act in the protection of
women if they report their sexual harassment? These questions were evaluated qualitatively due
to the scarcity of data for quantitative analysis, the sensitivity of the questions, and the nature of
the subject. Using a conflict (and postmodernism) theoretical lens that views power relations,
individual narratives were woven together to create a grand narrative about these experiences.
Research found that the participants would speak up about sexual harassment dependent on their
time at the workplace, relationship with superior, gender identity of superior, and severity of
discrimination/sexual harassment.
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Free Women of Color in Late Eighteenth-Century Saint-Domingue: How
They Were Objectified by White Men and Free Men of Color
Denisse Sandoval (University of Miami)
In the colony of Saint-Domingue, before the Haitian Revolution, there existed a population of
free people of color who found themselves in limbo between the black enslaved population and
the white wealthy class. Born from mixed parents who tended to be white fathers and black
enslaved mothers, they emerged as a new social group in the colony of Saint-Domingue during
the late 17th and 18th centuries. In the 1780s and 1790s, free men and women of color became
subjects of interest to white wealthy men such as Moreau de Saint-Méry and Michel Etienne
Descourtilz, whose writings focus on the physical attributes of both sexes and their cultural
habits. At the same time, there were free men of color such as Julien Raimond, who wrote on
their experiences and tried to justify and establish their position as free men of color. This thesis
aims to answer the following questions: How different were the views of white wealthy men and
free men of color toward free women of color, in what ways were they similar, and why did they
consider the depiction of free women of color important for their respective political agendas?
Both groups of men viewed women of color as objects of desire, however, their grounds for this
viewpoint differed, and likewise the goals that these two groups of men had in depicting such
women in their writings. To support my thesis, two paintings from Italian painter Agostino
Brunias that depict free women of color in social settings, are included.

16

ACC MEETING OF THE MINDS 2020

Oral Presentations Session #2 (Saturday 1:30-2:30pm)
Chancellor West
Visually Driven Threat-Sensitive Behaviors in Larval Mosquitoes
Christopher Bonilla (Virginia Polytechnic Institute and State University)
The complex life cycle of mosquitoes involves an aquatic larval stage wherein they are faced
with predators attempting to feed upon them. These mosquitoes utilize a variety of cues (e.g.
mechanical, olfactory, visual, etc.) to detect and respond to in a threat-sensitive manner. While
we know how mosquito larvae respond behaviorally by perceiving chemical cues signaling
threat, the relative significance of visual cues in contexts of threat is largely unknown. My
research in the Vinauger Lab is aimed at understanding the neural and molecular processes that
mediate visually driven threat-sensitive behaviors in mosquito larvae. To simulate threat, I used
an LED arena to deliver a looming, predator-like visual stimuli to freely-swimming mosquito
larvae. The results from these experiments will allow me to determine the variables (e.g. distance
between larvae and the stimulus, orientation of larvae towards the stimulus) that are likely to
trigger threat-sensitive responses in larvae. To further investigate the mechanisms underlying the
observed threat-sensitive behavioral responses, I will be employing molecular,
neurophysiological, and imaging approaches targeting the larval visual system (e.g. the
rhodopsin movement to and from the rhabdomere). A better understanding of the role of
mosquito larval vision, from a behavioral perspective in contexts of threat, will reveal novel
targets for stage-specific control strategies.

Patterns of Neural Activation in Pair-Bonded Prairie Voles Following Mating
Anthara Gnanakumar (University of Virginia)
Prairie voles (Microtus ochrogaster) have frequently been used as an animal model to
understand the neural circuitry underlying human social behaviors such as biparental care,
specifically by staining for oxytocin positive cells in animals that have formed monogamous pair
bonds. However, it remains unclear as to whether staining for oxytocin positive cells is the most
salient measure of brain activity for these animals. As such, c-Fos expression was used as a
marker of the extent to which a mating stimulus, in the form of cohabitation, facilitates the
formation of a pair bond. Brain tissue samples were collected from cohabiting male and female
prairie voles 2 hours, 12 hours, and 24 hours following mating, with one control group consisting
of virgins that did not cohabit and another control group consisting of virgins that cohabited but
did not mate. Immunohistochemistry was used to label c-Fos positive cells and DAB
(Diaminobenzidine) staining was performed to visualize the staining under a light microscope.
Cell bodies were counted within various regions of the brain to quantify the extent to which cFos was expressed. Females exhibited a significantly greater number of c-Fos positive cells,
specifically within the hypothalamus and nucleus accumbens, compared to males across all
groups, most notably with greatest c-Fos expression in females of the 12 hours post-mating
group. This study establishes c-Fos as an important marker for future studies that seek to identify
brain regions implicated in human social behaviors.
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Footpad Dermatitis in Broiler Chickens: Novel Remedial Treatments
Nathan Freeman (Virginia Polytechnic Institute and State University)
Footpad lesions and gait impairments can be painful and are common issues in the broiler
chicken industry. The objective of this study was to evaluate the efficacy of 3 flock-based
treatments for footpad dermatitis (FPD) lesions in broiler chickens, applied from day (d) 1 or d29
of age. Male broilers (n=546) were housed from d1 until d49 in 42 pens, with 13 birds/pen.
Seven treatments were tested, 3 flooring treatments applied either from d1 (preventative) or d29
(remedial), plus a control. The flooring treatments were: used poultry litter from a previous flock
(CONTROL), change of litter with new pine shavings every 4d (CLEAN), pens with an
absorbent mat with 3L of antiseptic solution (MAT), and pens with the mat and a slatted floor
(SLAT). FPD and gait were scored weekly (0-100 score, with 100 representing the worst
lesion/gait) and analyzed in SAS. MAT and SLAT flooring treatments showed the worst FPD
and gait scores in both preventative and remedial applications. The CLEAN treatment showed
almost a complete reduction in FPD lesions when provided either at d1 or d29. Providing clean
litter at d1 and replacing it throughout production resulted in healthier footpads and better gait
compared to the other treatments. Providing clean litter at d29 resulted in healing lesions, but no
difference in gait. Despite the antiseptic solution in MAT and SLAT treatments, it was not
effective against treating FPD. The application of clean shavings was the most effective in
preventing and remedying severe FPD lesions, which could be a feasible option in the poultry
industry after some modifications.
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Chancellor East
Uncovering Injustices: The Intricacies of Natural Resource Management in
Southern Africa
Vanessa Merritt (North Carolina State University)
Southern Africa’s current conservation framework is a product of the region’s complex natural
resource management history. This study critiques natural resource conservation in southern
Africa through the examination of the region’s colonial history, military and poaching alliances,
and community-based conservation practices. Through analysis of scholarly literature and
interviews conducted with Namibian citizens, this study aims to change the rhetoric surrounding
conservation in southern Africa by bringing to light its current shortcomings and by advocating a
necessary shift in dominant nature ideology. On a historical level, southern Africa’s colonial past
has resulted in present-day land evictions, human-wildlife conflicts, and discriminatory park
employment practices. The proliferation of both military forces and white Afrikaner nationalists
within the region’s conservation realm has resulted in systemic ivory/rhino horn poaching and
insidious white supremacist undertones within southern Africa’s natural resource management
system. Community-based natural resource management is meant to engage local people in
conservation while providing them with economic benefits, but often this practice fails to align
the goals of the conservationists with the goals of the community members. A potential solution
to these issues involves a fundamental restructuring of the idea of “nature” away from the false
Western separation of nature and culture. This study concludes that a realization of this ideological
change could result in a shift in southern Africa’s natural resource conservation away from land
evictions and racial discrimination to a new conservation reality that serves both human and nonhuman nature.
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Obstetric Fistula in Ethiopia and Limited Health Functions
Delane Dixon (University of North Carolina at Chapel Hill)
In Ethiopia, rural women suffer the casualties on the battlefield of gender and developmental
inequalities. Lack of infrastructure leaves them vulnerable to labor for several days while giving
birth, resulting in obstetric fistula and death of the fetus. Medical intervention prevents obstetric
fistula is most nations — unenforced legislature, national statistics, and health outcomes
demonstrate how disenfranchised women are in Ethiopia.
Women with resources in Ethiopia are more likely to have the opportunity to negotiate with their
husbands about household decisions. These resources constitute at least a year of education,
access to wealth or capital, and a BMI above 18.5, which together indicate more negotiating
power and the ability for self-determination concerning medical care. Women who do not meet
these qualifications are more susceptible to denial of medical care by their husbands.
After women develop obstetric fistula, they are shunned from their homes as a consequence of
hygienic problems, making it especially challenging to tabulate their prevalence within a
population. Some forms of biomedical interventions are not socially unacceptable and therefore
rejected by patients.
Better infrastructure would not only allow more women to travel to hospitals but also allow for a
medical provider to access remote areas where Ethiopian women are must vulnerable to obstetric
fistula. These actions would prevent future mothers from developing obstetric fistulas during
birth. Societal changes to empower women with obstetric fistula would minimize stigma for
women suffering from the disorder and allow them to reacclimate into their society.

The Role of the Institute of Healing of Memories in Transforming the Lives
of South Africans Post-Apartheid
Rita Venant (Wake Forest University)
Apartheid, a strictly enforced system that racially segregated individuals, is a large part of South
Africa’s history. This system was established in 1948 by the National Party, a group primarily
comprised of Afrikaners (people who are primarily of Dutch origin), with the intent of
maintaining white supremacy. Apartheid forced families to be separated, people to move to
designated racial areas, and citizens to carry identification documents, among other restrictions.
With only 25 years since its abolishment, South Africans are still working towards equality. The
Institute of Healing of Memories (IHOM), headquartered in Cape Town, South Africa, is a nonprofit organization that was founded to promote healing and reconciliation for individuals of all
backgrounds in the post-apartheid years. I used ethnographic methods, attended workshops and
healing dialogues, to analyze how the IHOM’s work guides participants to confront traumatic
experiences so that they can transition and integrate more peacefully into a desegregated society.
Through IHOM ethical practices, they have been able to expand their work to help communities
remember past injustices and empower individuals to take a step towards healing.
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Hill Ballroom Central
Creative Rhetoric: Mapuche Creative Expression in Chile
Jacob Thomas (Wake Forest University)
The occupation of indigenous, Mapuche land in the Southern region of Chile precipitated a
forced emigration of Mapuche people to Santiago for economic incentive. This transition
facilitated rhetoric that illustrates the political nuance of this migration. Contextually, the
political organizing of Mapuche people in response to legislative and military developments
underpins the rhetoric of demands for Mapuche rights and land acknowledgements. In Santiago,
I wanted to investigate how migration ultimately contributed to a new understanding of Mapuche
identity that factors into contemporary modes of cultural continuity. Through qualitative
analysis, by attendance and evaluation of manifestations of cultural continuity and preservation
in the city, I examined the ramifications of this migration on a new understanding of Mapuche
identity. This analysis determined many demonstrations of Mapuche cultural continuity in
Santiago are rooted in efforts towards just treatment, autonomy, and the significance of land
acknowledgement in Southern Chile. In contemporary Chile the advent of Mapuche poetry, film,
and theater in Santiago follow these themes of cultural continuity harkening back to the historical
context of occupation and oppression of the nineteenth and twentieth centuries.

Printing Supremacy in Early Modern Nuremberg
Allison Marino (Florida State University)
Early modernists have long considered Nuremberg an influential city for knowledge and artistic
production. Scholars often cite Anton Koberger’s 1493 Nuremberg Chronicle and scientific
instruments produced in the city as evidence for Nuremberg’s advanced intellect and the pivotal
role that its intellectuals had in the development of cosmography, mathematics, and geography. I
begin this paper by using the Chronicle to prove that early modern Nuremberg held immense
power. Then, by tracing cosmological depictions from the Chronicle to those created using
scientific instruments produced between 1500-1550, I argue that Nuremberg’s printers retained
the city’s intellectual, commercial, and artistic centrality throughout the first half of the sixteenth
century. As I build my argument, I discover an interesting stylistic phenomenon: content
rendered in a circular format. The Chronicle, celestial maps, and round aerial topographical
views produced mid-century all depict an area within circular borders. I argue that artists used a
similar visual template for illustrating celestial and terrestrial realms to encourage viewers to
associate these images with the intellectual capacity required to depict them on paper. This essay
sheds fresh light on the methods that early modern Nuremberg artists used to propagate the city’s
power to the early modern world at large.
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Inventorying, Reporting, and Communicating Human Osteological Findings
from Highland Creek, KY
Nikki Ardary (University of Louisville)
The Native American Graves Protection and Repatriation Act (NAGPRA) of 1990 was a direct
response to years of blatant desecration to Native American burial sites and sacred spaces.
NAGPRA mandates that museums, universities, and public institutions inventory and report all
Native American remains and burial artifacts within their collections, and stipulates that no
invasive study be undertaken on NAGPRA remains without tribal consent. The seeming inability
to engage in extensive study has led to a shortage of anthropologists, specifically archaeologists
and bioarchaeologists, electing to work with indigenous remains. With the legal limitations
inherent to NAGPRA, there is continuous debate as to whether this legislation is a hindrance to
osteological (bioarchaeological) research, or whether it encourages an ethical baseline to our
scientific research. This study set out to examine human skeletal remains excavated from
Highland Creek, Kentucky by the U.S. Army Corps of Engineers in 1997 and currently curated
at the Center for Archaeology and Cultural Heritage at the University of Louisville. Previous
examination of remains from individual and commingled contexts identified 214 skeletal
elements. For this study, more comprehensive macroscopic, non-destructive methods were
employed to both estimate age, sex, and minimum number of individuals (MNI) and provide
preliminary palaeopathological data for inventory purposes. Complete and fragmentary skeletal
elements from the site were inventoried in newly designed NAGPRA documentation forms that
were designed to communicate osteological findings and inventories to tribes in a culturally
sensitive manner. Results showed that current MNI counts, utilizing this new recording system,
differed from the original report, highlighting the need for more thorough macroscopic analysis
and accuracy in NAGPRA reporting and consultation. Without diluting scientific results,
immediate, actionable changes to NAGPRA procedures within our lab demonstrate that
respectful methods do not hinder but enhance our research and relationships with past and
present indigenous peoples and cultures.
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Hill Ballroom South
Migrant Activism in Street Art: A Study of Contemporary Public Practice in
Paris
Paris Gilstrap (Florida State University)
Scholars Anne-Laure Szary (2012) and Allison Young (2014) argue that street art has increased
in areas with border conflict, where street art functions as a visual opposition and advocacy
against physical barriers. Many twenty-first century artists and scholars address migration in
what T.J. Demos (2011) calls a “globalization crisis,” caused by war, colonialism, and economic
inequality; this crisis affects mass migrations of people and is a prominent topic of many
contemporary artists, especially in Paris. My paper applies relevant discourse on migration in
street art that positions the genre as an activist response to geographic borders opening and
closing, specifically in Paris. How has street art in Paris proliferated to form political responses
to border politics and migrant advocacy? Through formal and social art historical analysis,
supported by fieldwork in Paris, I argue that street art in Paris heavily focuses on policies
regarding migration in France, responding to government actions and effects of a “globalization
crisis,” in the works of Zoo Project, Alo, JR, and Hazul. I examine historic examples of street art
as a form of political protest to address how contemporary street art constitutes a vernacular of
images, symbols, and placement of artwork in accessible public spaces that responds to France’s
policies on migration and colonial history.
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Shaking Things Up: The Influence of Women on the American Cocktail
Elizabeth Sholtis (Virginia Polytechnic Institute and State University)
At the beginning of the 20th century, much was changing for American women. Working toward
the right to vote and the passage of prohibition gave women a route into the public sphere and
allowed them to contribute to political and social discourse. One such way women did this was
by beginning to drink publicly. While drinking had always been seen as a male only activity,
many women began drinking publicly during prohibition. This era of liberation and
commercialization allowed women to enter the drinking space, but also that the conception of
leisure time popularized and commercialized the American cocktail for women, shaping and
solidifying it in ways important for its rise in popularity in the years following prohibition. This,
in turn, affects the type of alcohol being served in bars of the time. By examining how and why
where women were drinking as well as what women were drinking was changing, it is clear that
women were major catalysts in America's advancement of the cocktail, even during Prohibition.
Newspaper articles and cocktail recipes from cocktails created and popularized in the period
from 1920-1933 are used to examine these cultural shifts across time as well as by secondary
research on women's history during the period. Through analysis of these resources, it is clear
that prohibition allowed an entry point for women into a drinking space previously reserved for
men and that their emergence into this space, in turn, affected the composition of the American
cocktail in a way that can still be seen to this day.

The Development and Impact of Afro-Feminism in France
Grace Assogba (Boston College)
France’s history of colonialism and imperialism has created pathways for immigration as those
who navigate their Black French identities are constantly negotiating belonging and nonbelonging in the state of political dominance or lack thereof. There have been many questions
about color blindness within French society and the rejection of race being acknowledged on an
institutional and systemic level that has caused discrepancies in the lived experiences of Black
French people and in particular, Black French women. The lack of institutional power combined
with deeply rooted policies and societal conditions against the existence of Black French women
has become the cause for the emergence of a social movement. A cause for unification, these
women are fore-fronting the construction of a narrative that gives fluidity and power against the
voiceless and the historical impacts of colonial partitioning. This has created liminality in the
experiences of Black French women, especially within the existing societal rhetoric on the
inclusion of both race and gender. With reference to Black American Feminist scholars, French
literary work on Black France, and interview data, I show that the emergence of the afro-feminist
movement has caused a necessary disruption in the societal conditioning of narratives on race
and gender in Paris, France. Moreover, I argue that the movement is pivotal to the intersectional
development of Black feminist theory and builds a new framework as to understanding the
enduring injustices of Black French women. This process highlights both the ongoing role of
race and the afro-feminist movement in constructing socio-political space for Black French
Women.
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Oral Presentations Session #3 (Sunday 9:15-10:15am)
Chancellor West
How Do We Make Neurons: An In Depth Characterization of in vitro
Neurogenesis
Emily Puleo (University of Virginia)
Neurogenesis and the development of different neural cell types involves highly regulated,
complex processes that are not fully understood. In vitro systems allow us to quickly screen
perturbations to neurodevelopmental pathways. We use an in vitro model of neurogenesis to
study the effects of retinoic acid (RA), a key modulator of neurogenesis, on neurodevelopment.
RA mediates vitamin A functions necessary for growth and development, and cells treated with
RA are expected to differentiate into neural progenitors. RA and vitamin A are implicated in
Alzheimer’s and Parkinson’s diseases as they are known to prevent the diseases by preventing
formation of plaques. A 14-day cell culture with varying concentrations of RA was collected at
days 6 and 14 and subsequently stained for antibodies and run on a mass-cytometer to obtain 39
simultaneous measurements per cell. The UMAP force-directed algorithm was applied to create
a map which clusters cell populations based on marker similarity. These clusters are the result of
unprecedented molecular resolution. Cell populations are identified based on a cluster’s marker
profile. Compiling all samples yields populations of neural, mesoderm and glial progenitors.
Neural populations are identified by NeuN, Dcx, and MAP2 markers. Mesoderm and glial
populations are identified similarly through marker expression. UMAP analysis identified early
and late-stage cell populations of in vitro neurogenesis. Increasing concentrations of RA push
cells to a neural fate and lack of RA produces mesoderm and neural subtypes. These experiments
illustrate the effects of RA in generating various neural subtypes and identify its role in
neurogenesis.

Novel Functions of Human Binding Proteins in DNA Repair
Nathan Matzko (Clemson University)
Homologous Recombination (HR) is a crucial DNA repair pathway that resolves double stranded
breaks in DNA by utilizing the homologous sister chromatid of the damaged DNA as a template
for repair. While single-stranded binding proteins (SSBs) play crucial roles in HR, many SSBs,
like human SSB1 and SSB2, are not fully biochemically characterized. Here, we present novel
functions of human SSB1 and SSB2, linking these proteins in second end capture in the HR
repair pathway.
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Structural Studies of Two tRNA-Synthetases
Meghan Pressimone (Wake Forest University)
X-Ray crystallography permits deeper understanding of protein structure and function beyond
experimental assays. Such is the case of Mycoplasma penetrans methionyl-tRNA synthetase
(MpMetRS), a homodimer comprising both an aminoacylation domain and an appended
aminotransferase domain. It has been determined that the transferase domain of MpMetRS is
capable of supplying methionine for aminoacylation activity, but the orientation of these
domains is unknown, and may reveal the evolutionary rationale for the linking of the domains.
A second tRNA-modifying enzyme, Burkholderia cenocepacia tRNA-isoleucine lysidine
synthetase (BcTilS), is of interest because of evolutionary mutants that increased bacterial fitness
when TilS activity was actually decreased. Computational modeling and tRNA mutation
experiments suggest a crucial recognition point at the 3-70 tRNA Ile base pair, and crystallizing
the enzyme, especially with tRNA, would better aid these conclusions. In pursuing
crystallography of BcTilS and MpMetRS, proteins have been overexpressed, purified, and
screened both in-house and with high throughput screening at the Hauptman-Woodward Medical
Research Institute. Through screening thousands of solutions varying in buffer, salt, pH, and
additives, deceptively promising salt crystals have precipitated for MpMetRS, leaving Cryo
Electron Microscopy as the final means of obtaining the structure. Nevertheless, BcTilS has
presented significant promise towards the structure since crystals were replicated and partially
optimized from a unique screening condition.

Chancellor East
Forest Interception of Airborne Ammonia/Ammonium from Hog Waste
Lagoons in Eastern North Carolina
Daniel Amparo (North Carolina State University)
A significant amount of emissions from hog waste lagoons consist of nitrogen-based compounds,
such as ammonia gas and ammonium particulate matter. These compounds are carried by the wind
and are deposited onto nearby areas of land. Forests have the potential to act as a natural barrier
to intercept ammonia/ammonium released into the air from hog waste lagoons. An understanding
of the extent of forest interception of ammonia/ammonium could provide beneficial social and
economic benefits to society. The parameters of interest were the concentration of ammonia gas
and analyzing the N- 15 isotopic signature in foliar pine needle samples. Ammonium data was
collected with Radiello passive samplers, a polyethylene cartridge that allows ammonia gas to
diffuse and adhere to its surface as ammonium ions. Hog diets consist of a larger percentage of
stable N-15 isotopes that can be detected in N-15 isotopic analysis of pine needle samples. An
initial sampling phase was conducted to provide a qualitative representation of ammonium and N15 partitioning throughout a specific forested region neighboring the hog waste lagoon of interest.
The samples were collected, prepared, and shipped to the Cornell Stable Isotope Laboratory
(COIL). The results were recorded and mapped out using ArcMap. Further research will consist
of an extensive examination of the forest’s ability to intercept ammonia gas at further distances
from hog waste lagoons. This will be conducted by using a greater number of passive samplers,
foliar samples, and a grid sampling approach.
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Quantifying Spatial Distributions and Benthic Footprints of Artificial Reefs
on the Southeastern USA Continental Shelf
D’amy Steward (Duke University)
Artificial reefs are commonly deployed to enhance fish habitat and provide fishing and diving
opportunities. Despite the widespread occurrence of artificial reefs, relatively little is understood
about their spatial distributions and how much area of the seafloor these reefs cover. To help fill
these knowledge gaps, we quantified the spatial distribution and benthic coverage (‘footprint’) of
artificial reefs along the continental shelf of the southeastern United States (Florida, Georgia,
South Carolina, North Carolina) using data from the respective state agencies. Specifically, we
examined the distribution of artificial reefs by geography, depth, material, and structure type. We
then estimated the minimum, mean, and maximum coverage of artificial reefs across the
southeastern USA using multiple quantitative approaches. By increasing knowledge and
understanding of the distribution and associated attributes of artificial reefs, this research may
help inform future designs, deployments, regulation, and restoration along US coastlines.

Magnetic Map Sense of Gulf Flounder (Paralichthys albigutta)
EmmaLi Tsai (University of North Carolina at Chapel Hill)
Gulf Flounder, a species of migratory flatfish found in coastal waters spanning from North
Carolina to the Gulf of Mexico, travel significant distances (10s-100s km) from shallow coastal
nursery areas to reach deepwater spawning sites. However, the sensory basis guiding this
movement remains a mystery. Previous research suggests that some aquatic animals can sense
the Earth’s magnetic and use that ability both to determine direction (a magnetic compass sense)
and as a “magnetic map” for determining position, similar to a GPS used by humans. We aimed
to determine if Gulf Flounder possess a “magnetic map sense,” which would allow them to use
the Earth’s magnetic field to guide their migration from spawning grounds to feeding areas and
back. To search for the presence of a magnetic map sense, we exposed flounder to one of two
artificially-generated magnetic fields that replicate magnetic fields located north (near New
Jersey) and south (near Jamaica) of the experimental site of Morehead City, NC. Juvenile
flounder were placed in a small orientation arena and allowed to swim freely in either the New
Jersey or the Jamaica field for 1.5 hrs. Video analysis indicated that flounder tested in the
northern magnetic field of New Jersey significantly oriented towards magnetic SE, and flounder
tested in the southern magnetic field of Jamaica exhibited random orientation. Results from these
two treatments were significantly different. These results provide evidence for a magnetic map
sense in Gulf Flounder, adding flounder to the growing list of marine migrants that utilize this
cue.
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Hill Ballroom Central
Cultivating Computing Identity: How Children Come to Be, Know, and Do in
Computer Science
Carter Zenke (Duke University)
As states begin to mandate computer science (CS) instruction for ever-earlier ages, it is critical to
establish a shared language—among teachers, policymakers, and researchers—regarding how
students come to learn computer science. This language should equip policymakers to remove
systemic barriers, help teachers to humanize their students, and encourage researchers to
establish best practices. This presentation argues that the concept of a “computing identity,”
coupled with an understanding of how children come to develop this construct, will best unify
educational stakeholders across these goals. To propose a useful model of computing identity,
this presentation will first draw from literature on established disciplinary identities, such as
math identity and STEM identity. Then, it will delve into two ethnographic portraits of highschool students who participated in a computer science curriculum designed to help the students
see themselves as, and be recognized as, computer scientists. In merging the literature on
disciplinary identity with this rich ethnography of student experiences, this presentation opens a
space for conceptualizing computing identity and the conditions that cultivate it. As a test-case
for the construct’s usefulness, the presentation will conclude by discussing how computing
identity has been used to frame the development of North Carolina’s first elementary CS
curriculum, to be implemented in all classrooms by 2021.
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The Relationship Between Self-Reported Sense of Parental Competency and
Postpartum Depression Risk in First-Time Mothers
Zoe White (Florida State University)
The postpartum period raises physical and emotional challenges to new mothers resulting a low
sense of competency (LSOC) as they navigate the transition into parenthood. Mothers who report
a LSOC are at risk for PPD. Evidence of the relationship between LSOC and PPD over time is
lacking. This study explores the correlation between LSOC and PPD over the first months of
motherhood. It is hypothesized that LSOC will increase over the four months thus reducing the
risk for PPD. Methods: Visits were conducted with first-time mothers (N=36) at 1 and 4 months
postpartum. The Parenting Sense of Competence (PSOC) scale provided a measure of LSOC and
the Patient Heath Questionnaire-2 (PHQ-2) was used to screen for risk of PPD. Demographic
characteristics and birth history were also collected via questionnaire. Average PSOC scores and
PHQ-2 scores were compared at the 1- and 4-months visits to examine correlation over time.
Results: Seven mothers screened at risk for PPD at 1-month postpartum (19.4%) and the PSOC
average was 76.6 (Scores ranged from 45-99). To date, 26 mothers have completed the 4-month
visit, 15.4% screened at risk for PPD and the average PSOC is 83.4 (Scores ranged from 65100). Conclusions: This study explores the relationship between LSOC and PPD in first-time
mothers as they adapt to parenthood. Preliminary results indicate that maternal LSOC increases
and risk for PPD decreases in the first four months postpartum, supporting the hypothesis of this
study. Future research should examine how educational interventions for first-time mothers can
act as a mediator for PPD risk by increasing LSOC.

Making Music Memories
Bethany Ghent (Clemson University)
Dementia is a disease that destroys the sensory components of the brain over time. To combat
the symptoms that hinder activities of daily life, music therapy is a cost-effective and beneficial
tool. This project provides an overview of the best methods in delivering music therapy to
dementia patients through the analyzation of live performances, individualized audio playlists,
and video sessions.
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Hill Ballroom South
Changing Perceptions of Forest Spaces in the Himalayan Foothills: From
Extraction Zone to India’s First National Park
Colin Phelan (Boston College)
My project investigates the creation of Jim Corbett National Park in Uttarkahand, India.
Established in 1936 and then-known as Hailey National Park, this national park was the first in
both India and in Asia. The thesis project is divided into three chapters. Overall, the thesis
analyzes how the forest space which eventually came to be Hailey National Park once served as
a forest which provided some of the best commercial timber in all of British India. The first
chapter focuses on the 1860s, and the mobilization of the Indian Forest Service; I describe how
the service viewed this specific forest region in northern India with purely commercial ambitions
in view. My second chapter skips forward a few decades; this chapter focuses on the 1920s and
1930s, and in it I focus on several key actors who contributed to a new understanding of forest
spaces within India. In particular, I describe how this forest space shifted into one which
concerned the livelihoods of animals. With the establishment of this national park, animals
would now receive unabated protection; this reform confronted the long-standing hunting
tradition of shikar on the subcontinent, and represented a shifting understanding of natural
spaces. My final chapter focuses on the creation of Hailey National Park within a global context.
This chapter focuses on influences from both the U.S. and the U.K. in the interwar period and
situates the creation of the park not merely as a product of South Asia’s animal protection
movement, but as one also influenced by external pressures. By analyzing this forest space’s
transformation over time, this project exhibits the changing human relationship to forest spaces,
and more broadly, to the environment.
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Aerospace Approach to Flood Modelling
Yashvardhan Tomar (Georgia Institute of Technology)
Catastrophic urban flooding due to sustained intense rainfall has been reported in many densely
populated regions. Human decision-making with dams and rivers is one reason, because dam
operators often trade the risk of dry summer against timely water release unless dam burst risk
becomes acute. The presentation will focus on my approach to create a light user-friendly tool
that operates on localized geographic information encoded in the form of pre-loaded GIS files for
a user’s region of interest. The methodology is based on the concept of “Influence Coefficients”
and “Domain of Influence” used in Aerospace supersonic and transonic aerodynamics and
aeroelasticity, along with finite difference tools from computational fluid dynamics. The
problem at hand, from an aerospace perspective, is one of quasisteady fluid dynamics (with
gradient-based time-delay modelling) under body (gravitational) forces, with a discretized, finite
difference approach using mass continuity and momentum conservation. In this talk, I will
present my results from a first-order computational prediction technique, followed by a brief
discussion on the development of a physical model of gradient-based flows that can be adapted
per the nature of flow surface to obtain numerical solutions for discharge velocities in any
localized region.

Fluid Management for Passive Sweat Lactate Sensing Devices using OsmoticCapillary Principles with Self-Powered Microfluidic Pumping
Jennifer Fang (North Carolina State University)
Sweat is an important biofluid source for human health monitoring since it contains analytes and
metabolites similar to the ones found in blood. However, collecting information from sweat is still
challenging as most commercially available sweat sensing devices operate either invasively or are
functional only under active sweating, released via intense physical exertion. These devices cannot
actively collect sweat fluid in low humidity conditions. We present and discuss about a new
flexible, wearable design prototype that can contribute towards withdrawing sweat non-invasively
under low sweating conditions by utilizing the simultaneous action of osmosis, capillary wicking,
and evaporation. The device comprises of silicone, paper, and a polyacrylamide hydrogel,
equilibrated with glucose solution to obtain a higher osmotic strength than skin. In-vitro analysis
on model skin has shown the potential of such devices to provide continuous extraction till ~ 10
hours. Human trial results highlight sweat lactate collection under both resting and non-resting
conditions within a period 2 hours. The device shows visual variations in sweat lactate between
modes of passive and active sweating during alternating periods of rest and exercise, where with
exercise a higher lactate value was achieved. A continuous sweat lactate sensing platform is also
being currently established on this paper microfluidic device, using screen printed enzymatic
electrochemical sensors for providing near real-time monitoring. Such simple, low cost,
continuous sweat sensing platform with specific sensors can either be worn directly onto the skin
or be used as a wearable, that will reveal a great deal of health information.
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Oral Presentations Session #4 (Sunday 10:30-11:30am)
Chancellor West
Not Your Grandparents’ Star: Searching for Evidence of Diamagnetic Blob
Accretion in Cataclysmic Variable Star, V2400 Oph
Andrew Langford (University of Notre Dame)
While many astronomical objects take human lifetimes or more to observe change, a class of
binary stars systems called cataclysmic variables (cv) can be relied upon to provide visible
fluctuations with only minutes of observations. The source behind this exciting phenomenon are
two stars orbiting so closely that stellar matter flows from one star to another. The star that is
responsible for such a strong gravitational pull is called a white dwarf; the dense burnt-out core
of star similar to the sun. The secondary star, often a red dwarf, has a radius which extends past
the point where the gravitational forces of each star are equal. Thus, the stellar material past this
‘Lagrangian point’ will flow towards and accrete onto the white dwarf. This presentation reports
findings from K2 mission data on the cv, V2400 Oph. The K2 mission was a secondary mission
of the Kepler Space Telescope that consisted of ~80-day observing campaigns in a single patch
of sky. This allowed for uninterrupted data cadenced at either 1-min or 30-min intervals of
~10,000 targets per campaign. The opportunity for 80 days of continuous data opens
opportunities for precise photometric analyzation not possible with ground-based observations.
V2400 Oph is unusual in the world of cataclysmic variable stars. Its magnetic field strength lies
in the regime between two classes of magnetic cvs: intermediate polar and polar. V2400 Oph and
the unprecedented K2 light curve pose a multitude of scientific discoveries about accretion disks
formation under the influence of magnetic fields.
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Galaxy and Mass Assembly: A Comparison between Galaxy-Galaxy Lens
Searches in KiDS/GAMA
Shawn Knabel (University of Louisville)
Strong gravitational lenses are cases where a distant background galaxy is located directly
behind a massive foreground galaxy, whose gravity causes the light from the background galaxy
to bend around the foreground galaxy. In addition to being visually stunning, these rare events
are useful laboratories for furthering our understanding of gravity and cosmology and to
determine properties, such as the mass and dark matter content, of the lensing galaxies
themselves. The trouble is finding enough of these strong gravitational lenses for further study.
The immensity of the catalogs being collected by state-of-the-art telescopes requires equally
innovative methods for interpreting that data. We have examined three such techniques for
identifying strong lenses: mixed spectroscopy, machine-learning, and citizen-science.
Spectroscopy involves studying the objects' signatures across the electromagnetic spectrum and
is a tried-and-true, reliable method. Machine-learning promises to find more and different cases
of lensing through teaching the computer to recognize features of lensing through visual
templates. Citizen-science is a broad term for the inclusion of science-enthusiasts in the process
of analyzing images on a scale too large to be undertaken by a small team of experts. For the first
time, all three detection techniques have been used in the same regions of the sky, where the Kilo
Degree Survey (KiDS) overlaps regions of the Galaxy and Mass Assembly (GAMA) survey.
With all three catalogs of strong lenses in hand, we analyzed the strengths and weaknesses of
each method and looked for potential crossover between the catalogs. We uncovered inherent
biases and advantages to each method in finding lensing systems with different properties, which
will serve as a directory for selecting the best methods to be used in new research toward these
phenomena. With astronomy moving into the era of large-scale imaging surveys, our project
provides a basis for selecting the best techniques for detecting these rare astronomical events.

Genetic Enhancement in Outer Space
Caleb Hylkema (Clemson University)
Genetic enhancement is a widely controversial topic, but there is one setting in which it is
seldom explored: outer space colonization. My project focuses on this aspect, and how the
ethical considerations shift when we consider genetic enhancement, within certain limits, as an
important and necessary tool for colonizing outer space.
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Chancellor East
Investigating the Mucin and Bacterial Binding Properties of Innate Lung
Protein LPLUNC1
Sophie Troyer (University of North Carolina at Chapel Hill)
Mucins are large macromolecules that give mucus its major biophysical properties that protect
mucosal surfaces, including the lungs. Our lab previously described that dominant airway mucins
MUC5B and MUC5AC interact with innate immune proteins including LPLUNC1. To better
understand the role of LPLUNC1 in innate lung defense and its interaction with mucins, we
overexpressed and collected extracellular LPLUNC1 to assess its interactions with MUC5B and
MUC5AC as well as with bacterial components. This protein was purified using a series of
columns: anti-Flag affinity, size exclusion, and anion exchange. After size exclusion, the
chromatogram, SDS page gel electrophoresis, and mass spectrometry confirmed the correct
molecular weight and sufficient purity of the protein for further experiments. SDS page gel
electrophoresis suggested that this protein may be multimeric in nature; this could be a
potentially novel observation that tells us how LPLUNC1 behaves. Preliminary experiments
using Quartz Crystal Microbalance with Dissipation monitoring (QCM-D) suggest an LPLUNC1
interaction with MUC5AC but not MUC5B, and that the glycan decoration on MUC5AC may
play a role in this interaction. Characterizing this interaction would be important to
understanding the macromolecular properties of airway mucus and how it contributes to innate
immunity. Other preliminary findings from QCM-D suggest that LPLUNC1 may interact with
bacterial components such as LPS and Pseudomonas membrane proteins, which may indicate
bactericidal function, possibly involving crosslinking with MUC5AC in a mechanism that could
result in the clearing of bacteria with mucus. Future QCM-D studies will assess the potential for
bacterial interaction and crosslinking.
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Ultrasensitive Protein Detection by CRISPR-Cas12a
Kevin Tao (Georgia Institute of Technology)
Liquid biomarkers including tumor-derived metabolites, proteins, and circulating immune cells
carry important diagnostic information for detecting cancer, but their low abundance in blood
makes detection difficult. Recently, CRISPR-Cas proteins have been repurposed from gene
editing to detection of biomolecules such as nucleic acid and small molecules, however, it has
not been used to detect proteins. Here we introduce the use of DNA-barcoded antibodies and
CRISPR –Cas12a, a single crRNA-guided DNA endonuclease, to achieve ultrasensitive
detection of soluble and cell surface proteins. We use DNA encoding combined with Cas12a
recognition because DNA barcodes can be isothermally amplified and Cas12a enzymatically
cleaves DNA reporters upon target detection, providing two rounds of amplification and
enabling measurement of protein concentration by sample fluorescence. We initially show that
Cas12a retains its cleavage ability when DNA- barcodes are conjugated to antibodies and prove
that cleavage is maintained on cells when interrogated with the corresponding DNA-antibody
and target crRNA. To demonstrate the utility of protein detection using Cas12a, we enumerated
CD4 T cells from a mouse spleen with a limit of detection of 5 cells. We plan to expand this by
detecting circulating tumor cells. We then show soluble protein detection of IL-2 comparable to
gold standards such as ELISA. We will continue to validate this against other cytokines involved
with cancer like IL-6 and TNF –alpha. Lastly, we have introduced a logic-gated component to
recognize target cells expressing multiple proteins. Improving the limit of detection could help
improve cancer detection, diagnosis, and prognosticate patient outcomes.

Orally Administrable Therapeutic Synthetic Nanoparticle for Zika Virus
Anuj Shah (University of Miami)
Methods for targeted delivery of drugs have presented new opportunities for treating illnesses
such as cancers and viral diseases. Infected Aedes mosquitoes transmit Zika virus (ZIKV), which
leads to severe neurological complications. We have proposed that nanotherapeutic solutions will
be more effective than traditional therapies in treating ZIKV. The drug ivermectin (IVM) was
chosen to be encapsulated into biodegradable, polymeric nanoparticles to better treat ZIKV. We
have developed Fc-IVM-NPs, nanoparticles (NPs) decorated with neonatal Fc receptor and
loaded with ivermectin, to allow for the transport of ivermectin across the gut epithelial barrier
and the controlled release of the drug in the ZIKV-infected blood, to ensure all virus-infected
cells are killed. Our studies documented that when delivered with the synthetic nanoparticle,
IVM can be accumulated in the blood at a higher concentration. Furthermore, preliminary studies
highlighted that NP-delivered IVM has the ability to target and inhibit nonstructural protein 1,
one of the main virulent proteins of ZIKV. To create an orally administrable, powdered, capsule
formulation of the NPs, they were freeze-dried in the presence of cryoprotectants and tested to
ensure maintenance of size, stability, and therapeutic effectiveness. Our preliminary in vitro
studies documented that while ivermectin crosses the placental barrier, making it unsafe for the
pregnant ZIKV population, the IVM-loaded nanoparticles did not show any significant placental
barrier crossing, thus indicating its potential suitability for such populations. As a whole, this
work fills a great unmet need by developing safer, more effective therapies for the treatment of
viral infections, including ZIKV.
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Hill Ballroom Central
Historical Refashioning and Political Commentary in The Faerie Queene
Nimrita Singh (Boston College)
This project considers Edmund Spenser’s sections of history writings within The Faerie Queene,
which have often been regarded as out of place among the fantastical and allegorical elements of
the frame narrative, or else have been used as cursory evidence for Spenser’s lingering
disappointments with the suspect historicity of ancient Britain. It seeks to present a reading of the
inset chronicles that is contextualized by the public anxieties surrounding Queen Elizabeth’s
unresolved succession, rather than by the historiographical context of the Renaissance’s
antiquarian movement, which has generally been a more traditional approach. The project’s main
inquiry will center around the two main genres of historical writings that are represented in this
text, namely, chronicle in The Briton Moniments and political prophecy in Merlin’s Prophecy. Its
purpose is to recognize the peculiarity of such marked shifts in subject matter and genre in order
to discern the possible commentaries that Spenser’s chronicles make on this politically fraught
moment, and to therefore come to a closer understanding of why they have been included within
the larger epic. As part of this approach, this project intends to answer the following questions:
what kinds of history does Spenser engage with; what difficulties do the use of the wellestablished genres of chronicle and political prophecy present; and how does Spenser ultimately
seek to construct a national narrative of continuity for a people facing the possible absence of a
suitable monarch?

Mutually Assured Destruction: Charting the Ego/Nature Correlation
Brett Harris (University of North Carolina at Chapel Hill)
Despite the emergence of modern technologies that can peer inside our brains, uncoil the helical
holy grail of genetic information, or collect, order, and skew the infinite data points of a human
experience, locating the boundaries of the self remains beyond human capabilities. Detailing the
peculiar state of the ego in the twentieth century, Sigmund Freud’s Civilization and its
Discontents (1930) presents several models of the self at different stages in the development of
human civilization. In particular, the work explores the positive correlation between shifting
attitudes toward nature and the wellbeing of the individual as represented by the qualities of the
ego. Describing the phenomenon of the modern ego, Freud hypothesizes that “our present egofeeling is, therefore, only a shrunken residue of a much more inclusive—indeed, an allembracing—feeling.” Here, Freud’s words indicate a drastic change in the structure of the ego as
the result of industrialization— a shift that holds vital implications for the individual and
collective psychologies of an eco-anxious, post-industrial society. In considering Freud’s
analyses through the lens of this self/nature dichotomy, this paper foregrounds an underappreciated, eco-critical facet of Freud’s thought, and seeks to provide a deeper understanding of
the nuanced interplay between self and non-human other as presented in Civilization and its
Discontents.
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Empathy Through a Narratival Lens: Developing Empathy Through
Literature Using Pedagogical Tools
Samantha Watkins (University of Pittsburgh)
The human brain is hard-wired for empathy—a process which can be learned and actively
practiced. When used, empathy can impact prosocial behavior and learning outcomes in a
meaningful way. This research project is rooted in the premise that literature can act as a bridge
to allow individuals to experience empathy towards one another—that barriers and biases can be
overcome by the power of a good book—and studies literature’s capacity to be used to teach
empathy in the classroom at both the secondary and undergraduate levels. Examined were
techniques rooted in cognitive-behavioral therapy, dialectical-behavioral therapy, and
bibliotherapy; three well-established tools for behavior modification and social emotional
learning. To expand empathy, this research found ways to identify and uproot personal biases, to
regulate emotions, and to practice perspective-taking all through the use of literature. At the end,
pedagogical tools were distilled that provided both for content learning and these three skills,
amounting to the development of empathy while still meeting school academic standards. It is
relevant to all individuals with an interest in literature or education, those who may serve in a
teaching or mentoring position, and those who would like to see positive change in the current
political and social landscapes.
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Poster Session #1 (Saturday 10:45-11:45am)
Hill Ballroom North
Vector-Targeted Subunit Vaccines for the Prevention of Vector-Transmissible
Diseases (Easel #1)
Tarab Ajjan (Georgia Institute of Technology)
Currently, there are over 500 Arboviruses on file, over a quarter of which can be transmitted to
humans and animal reservoirs through vectors such as mosquitos¹. Given the rapid reproduction
cycle of vectors, new vector control strategies must be developed to help combat the spread of
these viruses. The goal of this study was to develop a subunit vaccine geared towards the control
of these vectors such as ticks. Peptides previously identified in interfering in the reproduction of
the Rhipicephalus sanguineus tick were genetically cloned into virus-like particles (VLPs)
through bacterial expression. Leviviridae-derived PP7 VLP was used for antigen insertion. The
most successful particles were injected into mice subcutaneously to assess their ability to elicit
an antibody response. Serum collection and analysis was conducted to determine IgG titer levels.
Results upon analysis through enzyme-linked immunosorbent assay (ELISA) analysis and
further characterization through mass spectrometry, fast-protein liquid chromatography, and
dynamic light scattering revealed early robust IgG titer levels and confirmation of particle
formation. Through collaborations, we are currently working to improve vaccine design to
confirm particle efficacy in their disease setting. We plan to continue to immunize with lower
doses and different booster schedules to compare see if similar IgG titer levels are presented.
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The Relationship Between Pituitary Volume and IGF-1 Blood Serum
Biomarker Levels in Soldiers with Mild Traumatic Brain Injury History
(Easel #3)
Anna Castellano (University of North Carolina at Chapel Hill)
There is a high mild traumatic brain injury (mTBI) incidence rate in military and sport
populations. Moderate and severe TBI is a leading cause of hypopituitarism; however, very few
studies have examined the relationship between the pituitary gland volume and peripherally
measured Insulin-like Growth Factor-1 (IGF-1) concentrations in those with a mTBI history.
Additionally, there is no automated method to measure pituitary gland volume from Magnetic
Resonance Image (MRI) scans. The objectives of this study are to create a program to automate
measuring pituitary gland volume in military Service Members and student-athletes, to relate
pituitary gland volumes to IGF-1 concentrations, and to determine if mTBI history influences
this relationship. We will manually measure and segment pituitary gland volumes in our sample
using available MITK software. The data will allow us to train imaging software to do the same
using NVIDIA Clara AI software. After segmentation, we will relate pituitary gland volumes to
IGF-1 concentrations. Then, we’ll assess these relationships with mTBI history. This may
automate pituitary gland measurements – which is not well established, and may inform
researchers and clinicians of potentially meaningful relationships.
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Using Forster Resonance Energy Transfer to Understand the Location of
Molecular Guests Encapsulated in Metal-Organic Frameworks (Easel #5)
Noella D’Souza (Boston College)
The goal of this project was to use Forster-Resonance Energy Transfer (FRET), a spatially
dependent fluorescence-based energy transfer, to study previous results suggesting that
molecular guests encapsulated in host metal-organic frameworks (MOFs) via aperture opening
encapsulation (AOE) are located close to the surface of the MOF particle. Since our
encapsulation method is intended for heterogeneous catalysis, demonstrating surface guest
distribution means that encapsulated catalysts would still readily interact with reactants in
solution, demonstrating the industrial applicability of this method. This was accomplished by
encapsulating the FRET donor Coumarin 151 in MOF particles via two ways, MOF synthesis
and aperture-opening encapsulation. Subsequently, fluorescence spectra of either sample were
taken in a solution of FRET acceptor Rhodamine 6G, since the acceptor emission intensity is
correlated with the average proximity of guests to the particle surface. Results from this study
suggested that the aperture-opening method did lead to surface distribution but also that MOF
energy transfer might have been complicating the FRET phenomenon. This prompted a
redesigning of the study for a different MOF and FRET donor, to avoid the MOF’s fluorescence.
Recent results suggest that MOF particle size will have to be specified to enhance the observed
difference in the spectra.

The Role of Carnitine Acetyl Transferase in the Virulence of the Fungus
Cryptococcus neoformans (Easel #7)
Shaoni Dasgupta (Clemson University)
Developing a more in-depth understanding of the metabolism and physiology of the
opportunistic pathogen, Cryptococcus neoformans, the leading cause of fungal meningitis
worldwide, may facilitate identification of suitable targets for new anti-fungal therapies. AcetylCoA, an intermediate of numerous metabolic pathways, is a critical component of the cellular
and biosynthetic pathways of Cryptococcus. This project specifically investigates the role of
carnitine acetyl transferase, which is responsible for transporting acetyl-CoA across the
mitochondria, as the amphipathic nature of acetyl-CoA hinders it from diffusing across the
mitochondria.
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Probabilistic Enhancements to Bayesian Networks for Arabidopsis thaliana
Gene Interactions (Easel #9)
John Farrell (Wake Forest University)
The aim of this project is to develop a state of the art network model for molecular signaling.
This NSF funded interdisciplinary project is a collaboration of researchers from biology,
statistics, computer science and mathematics, and is associated with the WFU Center for
Molecular Signaling. This URECA sponsored summer research improved the current gene
interaction modeling algorithm (BCHC algorithm). The BCHC algorithm takes gene transcripts
as input and outputs a network whose nodes are genes and whose edges are labelled with
Bayesian posterior probabilities. Efforts focused on two objectives: implementing time series
adjustment (TSA), and incorporating non-uniform prior probabilities. TSA was added to next
state and cotemporal analysis paradigms in order to more accurately model Arabidopsis thaliana
gene interactions. Interaction models generated with the addition of TSA displayed consistent
posterior probabilities. Previously, forbidden edges were implemented exclusively with prior
probabilities of 0. This summer, the BCHC algorithm was enhanced to include a range of prior
probabilities. This addition allows for flexible gene interaction modeling, allowing the biologists
to inform the BCHC algorithm on the probabilities of the relationships between specific gene
pairs. Many gene models were constructed on simulated and experimental data. From the Muday
lab, experimental data included Arabidopsis thaliana’s gene transcript selections of 12, 26 and
37 genes. Currently, a larger dataset of 65 gene transcripts is being collected in the Muday lab.
The algorithm developed this summer will model this larger set. Network models can be
computed for other types of data.
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Influence of Textile Design on Wearable Biomonitoring Performance (Easel
#11)
Tashana Flewwellin (North Carolina State University)
Cardiovascular disease is the leading cause of death in the United States. Currently, cardiovascular
disease is diagnosed by blood tests or electrocardiogram (ECG) tests. The holter monitor is the
most common device used in clinical settings to measure ECG. Although these devices can
measure ECG signals, holter monitors are rigid, bulky and require numerous wet electrodes to
operate. These factors reduce the monitoring time of patients and thus cannot capture spontaneous
cardiac events or ailments hidden deep within the heart. Wearable technologies have shown great
promise in addressing these issues with cardiovascular healthcare, as they can continually monitor
important vital signs on inconspicuous areas of the human body. This allows doctors to
continually monitor patients and receive accurate data to diagnose a myriad of cardiovascular
ailments. However, current wearable devices use rigid form factors which reduce user comfort
and their sensing ability. Textiles on the other hand can allow for conformable, comfortable, and
flexible wearable form factors. Textiles also allow for placement of electrodes and sensors at
locations across the body in order to monitor key vital signs such as ECG. This research seeks to
integrate ECG technologies into a textile armband form factor, to allow for real-time continuous
ECG monitoring while utilizing a comfortable and flexible material that is ubiquitous in our daily
lives. This research will specifically explore how the textile design of the armband influences its
ECG sensing performance.
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Community Gardens: Food Security and Cultural Preservation (Easel #13)
April Hill (Syracuse University)
New Americans experience food insecurity at twice the rate of other communities due to barriers
such as limited access to food assistance programs and limited social networks. Food insecurity
is associated with poor diet quality and higher rates of disease. The purpose of this study is to
determine how community gardens contribute to food security and cultural preservation in the
New American population. A mixed-methods design was utilized, including environmental
audits of food acquisition and interviews with community garden participants. Audit data was
analyzed using descriptive and inferential statistics. Interview data was analyzed using a
qualitative framework analysis. Environmental data (n=37) included food acquisition sites
located within a specified half-mile radius on Syracuse’s Northside. 35% of stores sold 51+
items associated with a specific ethnic group (cultural foods), while 56.8% of stores sold 0-10
cultural foods. Mean total number of fresh vegetables sold in stores with 31+ cultural foods
(31.15±18.6) was higher than stores with 0-30 cultural foods (3.83±2.64) (two sample t-test, p <
0.001). 78% of stores sold milk, with 60% of stores with 31+ cultural foods selling milk. Price
data was not easily obtained, as only 32% of stores had price data clearly visible for most items.
Preliminary findings suggest ethnic stores contribute significantly to a healthy food environment,
providing fresh produce and staple items. Food selection differed between cultural and
traditional food acquisition sites. Lack of pricing data makes it difficult to determine the impact
of cost accessibility.
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Tobacco Consumption and Engagement in Preventative Behaviors with
Patients Among Chilean Healthcare Workers (Easel #15)
Maryam Jawid (University of Miami)
Smoking is responsible for the deaths of 12,000 Chileans each year. Healthcare workers are
known to play an integral role in assisting patients with smoking cessation via hospital-based
smoking cessation interventions. As part of Chile’s first hospital-based smoking cessation
intervention, healthcare workers in Santiago, Chile were surveyed about demographics, smoking
habits, and engagement in tobacco preventative behaviors with patients. The survey utilized
multiple-choice questions and the Common Practice Scale, a four question Likert Scale
(Chronbach’s alpha: 0.856). 65 healthcare workers (82% female) completed the survey.
Tobacco use prevalence was 32%, with 48% of users consuming 1-5 cigarettes daily. The
average preventative behavior engagement score was 9.5/16. No significant differences in
preventative behavior engagement scores between smokers and non-smokers (t=-0.78; p=0.44)
or between preventative behavior engagement scores and daily number of cigarettes smoked
(rs=-0.169; p=0.53) were found. The small sample size of this study was a limitation, but the
average engagement score of 9.5/16 indicates much room for improvement and supports the need
for intervention considering the massive global disease burden of tobacco use.
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A Supplementary Treatment Targeting the Peripheral Deficits Caused by
Spinal Muscular Atrophy (Easel #17)
Cassandra Kaufhold (University of Pittsburg)
Spinal Muscular Atrophy (SMA) is a neurodegenerative disease that causes deterioration of the
neuromuscular junction preceding motoneuron death. The only treatment for SMA utilizes gene
therapy, which remarkably improves motoneuron death; however, it has yet to be determined
how gene therapy modulates neuromuscular pathology. Using ex vivo immunohistochemistry, we
characterized the SMA-induced neuromuscular pathology and found a denervation rate of ~10%,
a 22% reduction in myofiber endplate size, and 25% increase in neurofilament (a
cytoarchitecture protein). SMA mice treated by gene therapy have rescued endplate growth,
decreased neurofilament accumulation, and improved innervation. We next tested neuromuscular
function using in vivo righting reflex and grip strength assays. SMA mice had an 80% reduction
in motor function scores and were 75% weaker than control mice. Treated SMA mice had a 50%
reduction in motor function scores and were 50% as weak as control mice. To address persistent
deficits in strength, we tested a novel treatment that can supplement gene therapy. We
administered an acute, subcutaneous dose of a calcium channel agonist, GV-58, and a potassium
channel antagonist (3,4-DAP), which increase neuromuscular synaptic transmission by
independent mechanism of actions. In untreated SMA mice, GV-58 increases grip strength by
25%, and by 45% when combined with 3,4-DAP. In treated SMA mice, GV-58 with or without
3,4-DAP increased grip strength by ~42%. This characterization of peripheral dysfunction
indicates gene therapy is not sufficient to rescue SMA pathology; however, our data suggests
that GV-58 plus 3,4-DAP is an excellent candidate for increasing neuromuscular function in
SMA.
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How News Media Coverage of Crises Promotes Conspiracy Beliefs (Easel #19)
Richard Kornrumpf (University of Louisville)
While scholars of conspiracy theories have recently made great strides in understanding the basic
nature and correlates of conspiratorial thinking, we still know little about how conspiracy beliefs
are disseminated and communicated, especially when it comes to traditional media. In this
instance, we use a unique experiment to investigate whether media coverage of mass shootings –
complete with the uncertainty, conﬂicting reports, and dubious oﬃcial narratives that
characterize such coverage – provides the raw material for conspiracy theories and promotes
conspiracy beliefs among viewers. We ﬁnd that implicit conspiratorial information – that which
causes confusion and foments uncertainty – does not enﬂame conspiracy beliefs. However, more
explicitly conspiratorial information – that which challenges the oﬃcial narrative and questions
the details of investigative ﬁndings – does, fostering conspiracy beliefs about second shooters
and governmental false ﬂag operations. These ﬁndings suggest that conspiracy theories may be a
natural consequence of the 24/7 news cycle.

46

ACC MEETING OF THE MINDS 2020

An Analogue of Gauss Composition for Binary Cubic Forms (Easel #21)
Benjamin Nativi (Duke University)
Consider primitive binary quadratic forms, i.e. p(x, y) = ax2 + bxy + cy2 where a, b, c
are integers such that gcd(a, b, c) = 1. Gauss showed that one can compose two such binary
quadratic forms p1(x1, y1) and p2(x2, y2) of the same discriminant and choose appropriate new
variables X and Y as integral bilinear combinations of x1, y1, x2, y2 to get a new form P (X, Y )
of the same discriminant. This composition is well defined on SL2(Z)-equivalence classes and
although Gauss’s proof of this composition is tediously computational, more recent proofs
such as that by Dirichlet are less cumbersome and more intuitive. One benefit of the study
of binary quadratic forms is their relation to the class group. For a ring RD = Z[ D+ D ], its 2
class group is the set of fractional ideals quotiented by the principle fractional ideals. It turns out
the elements of the class group correspond to SL2(Z)-equivalence classes of primitive BQF’s
and that the composition of ideals gives the same ideal class as that from composing the
corresponding BQF’s. This allows the study of class groups by studying BQF’s. In my work,
under the supervision of Professor Aaron Pollack, I have expanded on results of Bhargava to
show that there is a similar composition of projective binary cubic forms. The SL2(Z)equivalence classes of BCF’s correspond to elements of the 3-torsion of the class group of
certain rings. I was able to prove that, as in the quadratic case, the composition of BCF
equivalence classes is equivalent to the composition of ideals. My result is intriguing for two
reasons. First, although it was clear from the work of others that some composition law existed
on classes of BCF’s, I was able to explicitly demonstrate this law in a form analogous to Gauss
composition. Second, my result furthers the connection between classes of forms and the ideal
class group and may inspire similar results in related settings.
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Haenyeo House (Easel #23)
Taylor Olson (Virginia Polytechnic Institute and State University)
The main goal of this project is to identify and reflect the cultural aspects of the South Korean
Jeju women divers, or Haenyeo, to the home design by using sustainable features, materials, and
finishes with affordability in mind. The purpose of this project is to provide affordable, and
sustainable housing for the Haenyeo (who are known go through extreme work conditions to
provide for their families until they are physically unable to work) to age in place comfortably.
The process of creation includes taking an Implicit Association Test, in-depth research on the
topic of Aging-In-Place and Multiculturalism, an in-person interview with Dr. Seung Koh,
Director of Jeju Aging Society Research Center, creating an inspiration collage, design
concept/goals, schematic plans, choosing materials and features, and lastly, finalizing floor plans,
elevations, and 3Ds. In conclusion, I successfully maximized the usage of the small space by
featuring flexible, multi-use furniture in an open concept floor plan, all while continuing the
main design goals of sustainable coexistence with the natural environment and by balancing the
modern and traditional aspects of Jeju culture.

Energy Calibration in the Interface of Tandem Trapped Ion Mobility
Spectrometry (Easel #25)
Valentina Rangel Angarita (Florida State University)
Significant efforts are being devoted into revealing the molecular mechanisms by which different
proteoforms can exhibit different biological activities. Tandem-trapped ion mobility
spectrometry (tandem-TIMS) has the potential to determine the structure of a protein and
simultaneously its sequence and post-translational modifications. A central aspect is the ability to
characterize the unfolding pathways of the protein in the gas-phase. Ions are accelerated by an
electric field in the presence of a buffer gas and the gained kinetic energy is converted into
internal energy of the ions through collisions with the buffer gas. What remains unknown,
however, is how analytes are collisionally-activated in tandem-TIMS. I show using reference
molecules that it is possible to relate the dissociation barrier of ions to the activation voltage
applied in tandem-TIMS and construct a strong linear model that predicts either the activation
energy and the Gibbs energy of activation as a function of the activation voltage needed for
dissociation and other parameters that account for the identity of the different analytes. Thus, it is
possible to predict the dissociation reaction rate with the model constructed, and can illustrate the
different tendencies on reaction dynamics.
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Exploration of Emotion Expression in Text Messages Preceding a Suicide
Attempt (Easel #27)
Maya Stephens (University of Virginia)
Suicide is the second-leading cause of death for teenagers and young adults. With the growing
popularity of technology, researchers have begun using social media to research trends in
suicidality. However, there has been very little research done with one of the most popular forms
of communication: text messaging. Since text messages are more likely to contain personal
conversations than public social media posts, research on how suicidality is expressed in text
messages is critical for understanding and preventing attempts. Previous research has shown that
emotion expression plays a key role in identifying at-risk individuals (Negron et al., 1997).
Additionally, machine learning techniques can identify markers of suicidality through text
analysis (Desmet & Hoste, 2014). In the present study, we aim to compare how emotions
expressed in text messages sent two weeks prior to a suicide attempt correspond with
participants’ self-reported, retrospective emotion states from each incident. 46,800 texts will be
analyzed from 15 participants using machine learning techniques. All participants gave informed
consent to having their text messages extracted from their phones. We expect to see that emotion
identified in texts from two-weeks before a suicide attempt will correspond significantly with
retrospective emotion self-reported by participants from the same time period. We are
examining this from the lens of lexicon validity, participant disclosure rates, and retrospective
accuracy.
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Machine Learning on Student Learning: Modeling Differences Between
Various Student Learning Outcomes in AP Statistics Classrooms (Easel #29)
Honoka Suzuki (University of Notre Dame)
In an Advanced Placement (AP) classroom, there are several methods in which a student’s
learning can be assessed: a final class grade, AP exam score, or practice AP exam score. These
assessment methods hold distinct characteristics, varying from high-stakes to low-stakes, and
from capturing a cumulation to a ‘snapshot’ of understanding. Given the contrasting natures of
the three assessments, the present study aims to investigate if these assessments are different and
what factors explain such difference. For example, if a student receives a high class grade but a
low AP exam score, what traits about that student might explain this discrepancy? Using a
sample of 381 AP Statistics students, the three learning outcomes and the differences between
outcomes are modeled with regression trees and random forests. Models predicting individual
learning outcomes revealed that AP exam score and practice AP exam score are predicted by
similar factors, whereas class grade is predicted by factors distinct from the other two outcomes.
Modeling the difference between the AP exam score and class grade revealed that the
discrepancy is explained by a student’s school, age, and behavioral engagement score. The study
furthers the understanding of educational and personal factors that differentially impact students’
performances on various assessments, as well as the roles and characteristics of assessments that
warrant such differences.
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Poster Session #2 (Saturday 2:45-3:45pm)
Hill Ballroom North
The Role of Connexin 43 in Astrocytic Communication After Mild Traumatic
Brain Injury (mTBI) (Easel #2)
Malikah Ajose (Virginia Polytechnic Institute and State University)
Traumatic brain injury (TBI) affects ten million individuals every year in the US, with 10-50%
of these cases developing epilepsy at a higher rate. Currently available antiepileptic drugs target
neurons, but they have not been seen to halt the progression of PTE in TBI patients. Previously
in our lab, we have demonstrated that the connection of astrocytes creating a vast network of cell
communication is lost post-TBI. Astrocytes' cytoplasms connect with each other through gap
junctions to efficiently buffer ions and other small molecules, impairing the hyperexcitability of
the system. Connexin 43 (Cx43) is the major protein found in gap junctions. Cx43 can also form
undocked channels, known as hemichannels, that under pathological conditions can open and
release ATP or glutamate, which can contribute to the hyperexcitability of the system. For this
reason, Cx43 dysfunction has been widely associated with hyperexcitability and epileptogenesis.
In this project, we have focused on analyzing the expression and distribution of Cx43 in the
cortex of an Aldh1l1-eGFP mouse model 1, 3, and 7 days post-TBI. We found that in areas with
atypical astrocytes characterized by loss of Glt-1 expression, Cx43 was downregulated,
suggesting gap junction dysfunction. In areas surrounding these atypical astrocytes, Cx43 was
either downregulated or upregulated. The upregulation could be due to the increase in the
number of hemichannels present post-injury. These findings suggest a dysregulation in Cx43
following a mild TBI injury that could be contributing to PTE.
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Nature + Art Collection (Easel #4)
Katie Brooks (North Carolina State University)
Something in me has always been fascinated by the transience of nature. I think we as humans
have a hard time accepting the temporary. My grandmother showed me how to press leaves and
flowers as a kid, and the technique has stuck with me. Almost every book and sketchbook I own
had leaves interspersed between the pages. Growing up as an artist in rural North Carolina, the
intersection of my creative work and affinity for nature seems only logical. Admittedly, this
likely began with a subconscious motivation to preserve that which is fleeting, but making art
from natural elements has taught me to make peace with the ephemeral. I am not the sole artist of
these paintings, but working in collaboration with nature. As a result, these paintings are largely
experimental. I preserve my works to the best of my ability, yet they will always ultimately be at
the mercy of entropy and time. This fragility can often be difficult to work with, but I believe the
potential transience of these pieces makes their presence all the more precious. In this, I am
reminded that though the fruits of our efforts may be temporary, this in no way makes them less
important. I believe there is much to be found in the details. I hope that my work draws people in
to look closer—not just at my paintings, but at the world around them. Nature certainly doesn’t
need my help to be beautiful.

52

ACC MEETING OF THE MINDS 2020

Exploring a Framework for Educational Equity for Students with Chronic
Illness: A Systematic Literature Review (Easel #6)
Joshua Etienne (Florida State University)
Students with chronic illness face significant obstacles to academic success in comparison to
their healthy peers. For example, absences, related to illness, disrupt their educational
experiences and can hamper their academic progress and success (Lum, Wakefield, Donnan,
Burns, Fardell & Marshall, 2017; Shiu, 2001). For some of these children, their lived experiences
with pain, socio-emotional issues, perceived and real stigmatization, as well as, highly stressful
life events associated with their illnesses place them at even greater academic risk (Irwin &
Elam, 2011). Individual educational plans (IEPs) and 504 plans can help clearly communicate
the unique needs and tailored supports required to meet the educational needs of students with
chronic illness within the school (Lum et al., 2017). Unfortunately, school-level policies and
systems are not always designed to ensure adequate support for students with chronic illness
(Irwin and Elam, 2011). In fact, requests for accommodations can be met with skepticism and
raise concerns for fair or equal treatment. Without adequate knowledge of laws, policies, and
guidelines and/or access to quality resources, teachers and administrators can inadvertently
create educational barriers for students with chronic illness, eliminating the possibility of an
equitable educational experience (Irwin & Elam, 2011). An increased understanding of policies
and evidence-based strategies to mitigate the impact of chronic illnesses on students’ educational
experiences may support more equitable educational experiences for these students. School
administrators, school health practitioners, teachers, and support staff, alike, can also benefit
from additional knowledge and resources to understand accommodations required, where
supports have been provided, and where additional efforts may be needed.

53

ACC MEETING OF THE MINDS 2020

Interpersonal Leverage: Individual Differences in the Use of Gratitude and
Anger (Easel #8)
Danielle Goldwert (University of Miami)
Two studies report the development of a new construct measuring individual differences in the
perceived value of expressing gratitude and how this construct relates to established indices of
interpersonal leverage, specifically, physical formidability in men and physical attractiveness in
women. Study 1 (N=193) provided initial evidence using exploratory factor analytic techniques
that items asking about the perceived consequences of not expressing gratitude indexed a
psychological construct distinct from those captured by prior measures of gratitude. Furthermore,
correlational analyses hinted that individual differences in this new construct, but not prior
measures, were predicted by indices of interpersonal leverage: more physically formidable men
and more attractive women were less likely to feel their lack of gratitude cut them off from
future benefits of social interactions. Study 2 (N=419) expanded the number of items measuring
the perceived consequences and utility of expressing gratitude. Factor analysis revealed two
constructs: one indexing the value/utility of expressing gratitude and the Study 1 factor indexing
perceived consequences of ingratitude. Only individual differences in the utility of expressing
gratitude were robustly predicted by measures of interpersonal leverage: more formidable men
(r=.42, p<.001, N=238) and more attractive women (r=.37, p<.001, N=179) reported a lower
value of expressing gratitude in social interactions. This effect was not found for the original
factor reported in Study 1 nor an established gratitude scale.

Falsified Pharmaceuticals (Easel #10)
Sophia Hennessy (Clemson University)
The marketing and distribution of falsified and substandard drugs is a worldwide issue that has
many negative impacts on the surrounding areas. Our goal is to create a simplified, low resource
testing method to verify the composition of pharmaceutical shipments with a focus on
antimalarials. We are using a Thin Layer Chromatography method to determine if the active
ingredients are present in the drugs and we are working on developing a phone application to
pair with the physical test.
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Dred Scott v. Sanderson: The Religious Debate (Easel #12)
Josie Landers (Boston College)
In the year 1857, Dred Scott v. Sanderson threw the United States into a state of moral and
political chaos. The question of slavery’s extension had been tearing the nation apart and, further
politicized in the Lincoln-Douglas debates, this Supreme Court decision served as a significant
source of tension in the pre-Civil War period. Studying periodicals from the years 1857-1861,
this article examines the role of religion in the public and political discourse surrounding the
Dred Scott decision across the United States. Just as abolitionists in the North appealed to higher
law in order to disregard the Constitution, pro-slavery advocates also used religion to justify
slavery in the South. Pro-slavery papers conveyed their outrage as abolitionists used religion to
reinterpret the Constitution or call for completely abolishing the document altogether.
Additionally, higher law abolitionists turned their political allegiance to the Declaration of
Independence, creating a lasting tension between the secular power of the Constitution and the
seeming religious authority of the Declaration of Independence. Though the impact of religion
has been scarcely studied before now, newspapers from this period reflect the influence of
religion on the public’s understanding of the Dred Scott debate, increasing the national divide in
the years leading up to the Civil War.

High Resolution Blood Flow Reconstruction using Simulation Based Magnetic
Resonance Imaging (Easel #14)
Charles Naudet (University of Notre Dame)
Congenital heart disease (CHD) is a birth defect in the structure of the heart. It effects nearly
40,000 births per year in the United States. These defects can lead to other complications and if
not treated, death. About 25% of CHD births are critical and require surgery within the first year
of life. Newly born infants thought to have CHD must go through magnetic resonance imaging
(MRI) to get a representation of fluid flow in their blood vessels. This provides insight into
structural abnormalities of the heart. However, this can be a difficult process for an infant; an
infant cannot be in the MRI tunnel too long and may not stay still enough for the imaging to take
place. For modern MRI scanners, there exists a fundamental tradeoff between accuracy,
resolution, noise, and scan time. Therefore, MRI data is usually low resolution and noisy, which
can obscure important flow features. We are trying to push these limits, allowing for higher
resolution of fluid flow within the heart with quicker scans. Using optimization and
computational fluid dynamics (CFD), we construct a high-fidelity CFD simulation that is
certified with low-resolution MRI data acquired from quick scans. Low resolution data is used to
extract the geometry of the blood vessels and define boundary conditions in such a way that the
CFD simulation matches the measurements. Subsequently we perform implicit sampling
techniques to acquire uncertainty qualification to account for the impact of noise in the MRI
measurements on the reconstructed flow.
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Optimization of Media Condition for Metabolomics Data Integration with
Genome-scale Metabolic Models (Easel #16)
Benjamin Neubert (University of Virginia)
Genome-scale metabolic network reconstructions (GENREs) are a powerful computational tool
for mathematically modeling the metabolic processes within a cell at a systems-level. The
development of improved curation methods through strategic data integration would improve our
ability to use GENREs to understand metabolic diseases and to inform metabolic engineering.
Metabolomics aims to identify metabolites within a biological system, which can then be
integrated into a GENRE to increase its accuracy. Due to the cost of gathering metabolomics
data, there is a need to identify which media conditions would hold the most value for model
curation. To this end, we created an ensemble of draft GENREs for E. coli K-12 using a
combination of well-established packages and in vitro anaerobic single-carbon source utilization
screen data. Production sub-networks were created using weighted parsimonious flux balance
analysis with different objective functions based upon single products across 44 candidate
minimal media conditions with varied carbon sources. The average likelihood of reactions in
each production sub-network was used as data to assess which ensembles had the greatest
variation in network structure as a result of a given media condition. We were able to identify the
10 media conditions that induced the greatest variation among ensemble members, representing
the conditions for which gathering metabolomics data would be most informative. This study
developed a process for creating a prioritized list of media conditions for which to gather
metabolomics data, in order to best increase the accuracy of a GENRE’s predictions and reduce
the uncertainty in network structure.
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Relationship Between Mechanical Loading and Bone Marrow Stem Cells in
Bone Formation (Easel #18)
Madeline Owen (University of Notre Dame)
Bone acts as a metabolic organ by responding to mechanical loading, altering bone formation
and remodeling. Mesenchymal stem cells (MSCs) differentiate into various cell types, promoting
processes such as bone development (osteogenesis) and angiogenesis. Understanding response
mechanisms to loading by MSCs could allow discovery of new therapies promoting bone
formation in cases of bone fractures or degenerative diseases such as osteoporosis. This study
investigated bone responses to mechanical loading, specifically Leptin receptor (LepR)expressing cells, and cellular communication via extracellular vesicles (EVs) for miRNA
potentially involved in bone formation.
Immunostaining for acetylated alpha tubulin (Ac-αTub) was optimized on mouse kidney with a
1:100 antibody dilution. LepR staining was effective with a 1:100 dilution in mouse cortical
bone. Osteoblasts and osteocytes do not express LepR, but derive from LepR+ cells likely in
bone marrow, where LepR+ cells are highly concentrated. No difference appears between
unloaded and loaded bone for LepR+ cells, suggesting LepR+ cell counts are not indicative of
known increases in bone formation confirmed by microCT scans in loaded versus unloaded
limbs (data not shown). While LepR+ cells may not differ significantly between loaded and
unloaded bone, knockout mice for adenylate cyclase 6 (AC6) in LepR cells show impaired bone
formation in microCT scans (data not shown). This confirms significance of LepR-expressing
cells in successful bone formation. miRNA 1, which upregulates osteoblast differentiation, was
highly expressed and showed a 1.76 fold change in dynamic versus static EVs. This miRNA may
mediate cellular communication via EVs, promoting bone formation under mechanical
stimulation.
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Reconstructing the Past: A Comparative Study of Museum Politics and
Memory in Portugal and Brazil (Easel #20)
Juliana Serrano (Wake Forest University)
Museums have gone through an evolutionary process as it relates to their mission, from
constructing national identity and justifying colonialism to comprehending its social
responsibility and its power for social reform. Through this museology framework, I investigated
how six museums in Portugal and Brazil, countries connected by their colonizer-colony history,
are manifesting this transformation. Specifically, I analyzed their practices and ideological
foundations: that of colonialism and hegemony, that of universal ethics and globalization, and
that of civic reform. The museums were paired for their analogous history, political mission and
collection focus as follows: the Museu Nacional (Rio de Janeiro) and Museu Nacional de
Arqueologia (Lisbon) for their long historical legacies, the Museus e Parque Serra da Capivara
(Piaui) and Museu e Parque do Vale do Coa (Coa) for their focus on preservation and sustainable
development, and the Museu Afro Brasil (Sao Paulo) and Museu do Aljube (Lisbon) for their
concern with social justice and collective memory. I then collected evidence through
historiographic research, detailed observation of exhibitions and visitor’s guides, and stakeholder
interviews. I developed a set of criteria for characterizing each museum’s approach that could
incorporate competing and complementing perspectives. A trinary diagram indicates that the
results within museum pairs were homogenous, demonstrating the potential of this method of
research for fostering discussion on how museums have and can use their authority in retelling
the past.
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Microbubble-Induced Aggregation of Red Blood Cells (Easel #22)
Jensen Smith (University of Louisville)
Each year, millions of people around the world are not able to receive life-saving blood
transfusions because blood requires constant refrigeration and expires after only 42 days.
Biologists have known for decades that a simple sugar called trehalose can preserve animals and
their cells in a dried state, allowing them to be stored at room temperature for years and be
revived by simply adding water. Trehalose must be present on both sides of the cell boundaries
(membranes) to offer protection, and transporting trehalose across human cell membranes is
challenging. Sonoporation, is a process wherein ultrasound waves induce small gas bubbles to
expand and contract (cavitation) and we discovered that this technique is a promising method for
carrying trehalose across the cell membrane into red blood cells (RBCs). However, some
microbubbles can be toxic and cause RBCs to aggregate in solutions containing low
concentrations of ions. Unfortunately, low ion concentrations are desired during processing for
dry storage of RBCs. To solve the toxicity challenge, different concentrations of RBCs were
exposed to a variety of microbubble dosages under different conditions in solution. RBC
aggregation was observed under any conditions tested when the RBCs were exposed to standard
microbubbles in a low-salt solution, whereas aggregation was never observed in a high-salt
solution. The observed toxicity could be correlated with the overall charge of the microbubbles
(‘zeta potential’). It was found that standard microbubbles had a zeta potential of +31 mV.
Changing the microbubble composition and their zeta potential to +21 mV allowed for
sonoporation in low-salt solution without causing aggregation or other toxic side effects of highsalt concentrations. Further optimization of the sonoporation method may result in a freeze-dried
transfusion unit that is stable at room temperature and could save millions of lives around the
globe. (Supported by NSF-PFI-1827521 and UofL SROP-2019).
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Integrating Inquiry Based Mathematics Instruction for Elementary Students
(Easel #24)
Marissa Steinberg (University of Miami)
As schools push towards opportunities for students to engage in meaningful and hands on
mathematical experiences, students with learning disabilities (LD) are typically excluded, as
direct and explicit instruction remains the primary instructional approach in special education
curriculum. Inquiry instruction has become increasingly popular within STEM related subjects,
but research has not fully demonstrated its effectiveness for students with LD. This pilot study
investigates the effectiveness of an inquiry-based approach - specifically, Problem-Based
Learning (PBL) to improve the mathematical knowledge and skills of students with and without
learning disabilities. A PBL unit focusing on area and perimeter at the fourth-grade level was
implemented in an inclusive classroom. Though more distal measures of mathematical
proficiency did not show significant growth from pretest to posttest, qualitative rubrics and
student discussions demonstrated students’ conceptual understanding of critical concepts.
Implications for practice and future research are discussed.

Mark O’Connor Bot: Recurrent Neural Net Generation of Texas-Style
Fiddling (Easel #26)
Lillian Turner (University of Pittsburg)
Continuing advances in the fields of artificial intelligence and machine learning are opening up
new pathways for the study of music. One avenue left unexplored by ethnomusicologists is the
use of computer-based music generation to explore new and familiar questions about musical
notation, transmission, and representation of wide-spread idioms and individual styles. In this
project, I explore these questions by training recurrent neural networks with the deep learning
framework Magenta to generate new old-time fiddle pieces. I aim to replicate the playing style of
Mark O’Connor, whose unique playing technique provides a complex case study to examine how
the neural net understands and replicates stylistic details. The network is trained with sheet music
transcriptions of O’Connor’s performances, which are annotated with details specific to his
playing style. After training the neural networks, the program generates new sheet music based
on learned behaviors derived from those transcriptions. The goal of this project is to produce
music that can be interpreted as old-time fiddling that is recognizable by players and listeners as
indicative of the musical style of Mark O’Connor.
This project aims to contribute to ethnomusicological conversations about music transcription
and generation by approaching the subject from a machine learning vantage. By exploring the
types of musical elements machine learning technologies are capable of recognizing and
reproducing, we can better understand the limits of traditional and digital music notation,
develop new tools for ethnomusicological study, and find new ways to create music.
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Career or Side Hustle: Freelance Working, Careers, and Job Plans
(Easel #28)
Haley Weller (Syracuse University)
We report from ongoing work focused on working arrangements and career trajectories of
freelance workers. Working with a larger research team, including undergraduate students,
graduate students and faculty from Syracuse University and Skidmore College, we are
completing the first round of phone-based interviews and surveys, so we look to this conference
as a means to share interim insights and gain feedback. Moreover, the study we report on is part
of a larger effort focused on the futures of work revolving around a move towards more projectbased and temporary working arrangements. This work we report on builds from and draws
together three sources of insight. The first source of insight comes from the detailed, often
sociological and econometric, analyses of the changes in labor market structures, disconnect
between employers and employees, and the movement towards contingent work. A second set of
insights comes from the rapidly expanding scholarship focused on gig work – encompassing a
range of utopian and dystopian analyses and debates on the size and growth of contingent work.
The third source of insights come from the studies of contingent work, freelancing and gigworking that, together, highlighting how work, labor markets, and employer/employee relations
are being mediated by digital platforms and personalized devices that place premiums on
workers developing skills and knowledge beyond their professional basis. This stated, the focus
of our presentation will be to the emerging findings from our interviews and survey data, along
with reflections on our experiences with doing field-based social science research.
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3D-Printed Porous Tubular Tissue Engineering Scaffolds (Easel #30)
Jason Zheng (University of Pittsburg)
Coronary heart disease (CHD) is the most common form of cardiovascular disease in the US [1].
Surgeries for treating CHD involve the use of autologous blood vessel grafts for bypassing
blockages to restore blood flow. Unfortunately, compliance mismatch between the coronary
artery and the vascular graft results in failure rates up to 50% [2]. Tissue engineered vascular
grafts (TEVGs) could potentially overcome the limitations faced by current surgical
interventions. Our group has developed/tested TEVGs bulk-seeded with cells using rotation and
vacuum and are continuing to investigate different parameters such as scaffold materials,
configurations, porosity, pore sizes, pore connectivity, diameter and/or length to optimize the cell
seeding process. Therefore, the goal of this work was to design and efficiently 3D-print
reproducible TEVG scaffolds with the variable properties listed above.
Scaffold models were designed using Rhino3D along with in-house MATLAB code (Fig.1).
After 3D-printing the scaffolds using an SLA Formlabs printer, surface pores and interior porous
networks were analyzed via light microscopy, multiphoton microscopy, and micro-CT. Two
important findings resulted from visual analyses - only larger surface pores were properly printed
(>250μm) and no interior porous networks formed (consistent for all scaffolds). The latter
indicated that our 3D-printer was not able to produce the desired lattice geometries due to limited
resolution. Based on these results, our next step is to identify a new method of 3D-printing
TEVG scaffolds so that we can confidently optimize the cell seeding process.

350 μm

500 μm

Fig.1 - Scaffold specs are ~2.35mm ID, ~2.85mm OD, and ~5mm
length with pore sizes 125μm-500μm. Two of the finalized models
are shown.
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