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Dear Participants and Guests:
I am pleased to welcome you to the 25th Annual Graduate Student Research Symposium and Exhibit
sponsored by the Graduate Student Association (GSA) at Virginia Commonwealth University. The
Symposium is organized by graduate students and provides them an opportunity to display their
scholarly work and cutting-edge research.
The Research Symposium and Exhibit also gives our faculty, staff, undergraduate students, and other
members of our university community a chance to witness the outstanding work of our graduate
students. The work presented today covers an array of topics reaching across many academic
disciplines, representing the impressive scholarship of our graduate student body. I congratulate all of
this year’s presenters for their contribution to the success of this important program.
I would particularly like to thank Vivian Phyo, chairperson of the Symposium, and the officers of the
GSA who have helped in planning this Symposium. This event is an excellent example of how an active
GSA can benefit all graduate students.
Thank you for attending this year’s Symposium. I hope that you enjoy the event.
Sincerely,

Daniel C. Bullard, Ph.D.
Dean, Graduate School

Graduate Student Association
What is the GSA?
The Graduate Student Association (GSA) provides many valuable services to the graduate student body at Virginia
Commonwealth University (VCU). The GSA organizes numerous events throughout the academic year including
Graduate Student Orientation, several Meet & Greet events and social mixers, and the Graduate Research
Symposium & Exhibit in the spring. The GSA also appropriates funds for graduate student organizations to enhance
the quality of the graduate student experience at VCU. The GSA also helps to place graduate students on campus
wide committees, where they represent the voice and express the concerns of VCU’s graduate student body.
Our Mission:
The purpose of the GSA is to serve as an advocate for the issues and needs of the graduate students at VCU. The
GSA is committed to facilitating programs that enhance the academic skills, professional development and social
environment of all graduate students. There is no fee to join the GSA, every graduate student is a member and
eligible to participate in and contribute to the GSA and GSA activities. However, the GSA sponsored events are not
limited to only graduate students – all students and faculty are welcome.
Executive Committee:
The purpose of the GSA Executive Committee is to represent, advocate, facilitate communication and provide
social activities for the VCU graduate community. The Committee is responsible for distributing 10% of the SGA
Activities fees to graduate student organizations.
2021-22 Executive Committee

Jair Lecky, President
School of Education

Nick Devlin, Vice President
L. Douglas Wilder School of Government and Public Affairs

Vivian Phyo, Symposium Chair
School of Pharmacy

Megan Perkeybile, Treasurer
L. Douglas Wilder School of Government and Public Affairs

Domoniquie Ginyard, Secretary
School of Social Work

Noopur Mehta, Appropriations Chair
College of Health Professions

Lauren Moncayo, Events Chair
School of Medicine

Guleer Shahab, Communications Chair
School of Medicine

GSA Council:
The purpose of the GSA Council members is to represent VCU graduate schools, programs and departments by
relaying student concerns to the GSA and the Executive Committee. The GSA is looking for representatives from
each school to form the Graduate Student Council. Applications may be found at:
https://graduate.vcu.edu/life/graduate-student-association/
More Information:
For more information on how to join, the GSA and our numerous events please visit:
https://graduate.vcu.edu/life/graduate-student-association/
Follow us on Facebook: Facebook.com/VCUGraduateStudentAssociation
Follow us on Twitter: @VCUGSA
Contact us at gsa@vcu.edu
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– Panel Discussion –
Rising to the Climate Challenge at VCU
Hosted by the Common Book Program, the Graduate Student Association, and the Graduate School
The Graduate Research Symposium is an exciting and important opportunity to present your research to the
larger VCU and Richmond communities. The Common Book Program is pleased to recognize our collaborative
partnership with VCU's Graduate School, an initiative to engage all first-year undergraduates, as well as graduate
students, by reading a common book provided by VCU, and exploring its themes through an interdisciplinary
lens.
This year’s Common Book, Rising: Dispatches from the New American Shore, inspired faculty from across the
university, and by deep concerns about the climate crisis to work to initiate conversations among students,
faculty, staff, and the broader Richmond community about the climate emergency. This is an ongoing effort! In
this Q&A panel, Bill Muth from School of Education, Beth Kreydatus from the Department of Focused Inquiry,
and Mark Wood from the School of World Studies will explore ways that audience members might get engaged
in the fight for climate and environmental justice here at VCU and in Richmond. Audience members are
encouraged to bring questions and ideas about ways the VCU community might best respond to the climate
emergency.

The Graduate School and the Graduate Student Association would like to extend a huge thank you to Chloe
Walker, Common Book Graduate Assistant, for her help in organizing this Panel Discussion. If you have any
questions related to the Common Book Program, or want more information on how to get involved, please
contact Chloe at commonbook@vcu.edu
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25th Annual Graduate Research Symposium and Exhibit
Program Agenda
11:00am
Poster and Presentation Exhibit Opens
12:00pm - 12:30pm
Panel Discussion: Rising to the Climate Challenge at VCU
12:45pm
Student Poster Awards
Closing Remarks
Please join us for refreshments throughout the event.
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2022 Symposium Judges

A heartfelt thank you to all of the faculty and staff who supported the graduate students presenting today, as
well as those faculty who were involved in the symposium but not named below. We could not host such an
innovative event without your help!
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Research Related to Climate Change
Aristidis Loumis-Demetrakopoulos, College of Engineering
Simplified Heat Transfer Performance Modeling for Mapping the Design Space of Solid Tritium Breeding
Ceramic Blankets
Background
To satisfy fuel management needs of magnetic confinement technology, the design of the fusion blanket modules
needs to consider heat removal capabilities in addition to tritium (fuel) management. One proposed design for a
fusion blanket implemented in ITER is through solid ceramics that have lithium-neutron interactions. Proposed
lithium-containing ceramics are Li 2 O,γ−LiAIO 2 , Li 4 SiO 4 , and Li 2 ZrO 3 . In this study, we aim to quantify the
impact of varying proposed lithium containing ceramics’ thermal physical properties on the heat transfer
performance within a blanket.
Methods
We approached this through a mechanistically derived 1-D model that accounts for heat transfer in the first wall
and blanket. The first region will be modeled with a heat source of two and four megawatts per meter squared.
The second is a tritium-breeding blanket modeled with varying ceramic materials and heat removal through a
convective boundary condition based on heat transfer coefficients of the coolant.
Results
In the preliminary results, we initially normalized the temperature distributions to show the general expected
linear trends in each material. The foreseen dimensions of these regions and the corresponding magnitudes of
their temperatures will be included by presentation day.
Conclusions
These should show the difference in heat transfer from a fusion reactor’s blanket and its heat removal system in
the case of adding lithium based ceramics in tritium breeding material and without it.

Emily Hastings, College of Humanities and Sciences
A Land Evaluation and Site Assessment (LESA) Analysis of Chesterfield County for Urban Agriculture as
Green Infrastructure
Introduction
Urban and suburban agriculture is becoming increasingly popular across the United States. However, many of
these farms are short-lived due to a combination of human factors (e.g. managerial, economic, cultural) and
environmental or spatial factors (e.g. zoning, soil quality, distance to markets). Geospatial analysis may help to
mitigate problems with site selection, allowing communities to approach localized food system development with
greater intentionality while preserving the best parcels for agriculture. Additionally, this geospatial analysis can
prioritize sites that can also absorb stormwater runoff and heat islands.
Methods & Results
Land Evaluation and Site Assessment (LESA) is a geospatial analysis technique that generates a percentage
suitability score for a given land use. This research adapts LESA to identify ideal sites for urban agriculture as
green infrastructure in Chesterfield County, Virginia. Chesterfield County officials collaborated with this research.
The analysis includes 21 human, environmental and agricultural factors; each with its own scoring criterion. A
final score is expressed for each 500 x 500 square of land within the county. Once identified, highly suitable sites
can be subsequently targeted for development into urban agriculture.
Conclusions
This analysis has implications for promoting the success of urban agriculture in Chesterfield while also providing
ecological services to the surrounding communities. By providing an analytical map of the best agricultural areas,
it is our hope that the County will include these sites in their comprehensive planning so that its citizens can reap
the benefits of fresh produce and a safer, healthier environment into the future.
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Delaney Place, School of Medicine
Development of an Aromatase Inhibition Memory Deficit Mouse Model
Background: Aromatase inhibitors (AIs) are standard medications used to prevent breast cancer
recurrence in patients diagnosed with estrogen positive cancer. These drugs may be taken for years or
decades; however, they also elicit side effects that include neuropathy and impairments of learning and
memory, which can be sufficiently severe to require AI switching or discontinuation. The present study
seeks to develop a representative murine model of in-vivo AI memory deficits. Methods: This study uses
ovariectomized (OVX) female mice to model post-menopausal women, the largest group to use AIs.
Here, we show that repeated administration of letrozole (gold standard AI, p.o. 0.5 mg/kg) impairs
performance in the hippocampal mediated Object Location task. We also assess whether letrozole
impairs performance in other hippocampal dependent tasks such as the Morris Water Maze (MWM).
Mice (female C57BL6/J OVX) are trained in the MWM Fixed Platform task for 10 days and administered
letrozole (p.o. 0.5 mg/kg) or vehicle (VEH, 5% DMSO and PBS). Mice are then tested in a Fixed Platform
probe trial to assess memory. A reversal training is then performed for four days in which the platform
is moved to the opposite side of the water maze. The reversal platform is stationary across all training
days with each day consisting of 4 trials that were separated by 10 min intertrial intervals and a reversal
probe trial held on the fifth day. Results: Letrozole-treated mice do not display impaired performance in
either of the MWM tasks compared to vehicle-treated mice. Conclusions: These findings suggest that
not all hippocampal-dependent tasks in mice are sensitive to the memory impairing effects of AIs. This
study establishes that the Object Location task represents a viable model to investigate AI-induced
memory impairment as well as identify potential treatments to address this side effect.

College of Engineering
Anne Katherine Brooks
Multifunctional Gelatin Thin-Film Substrates for Enhanced Mechanical and Cellular Behavior
Background: Biomimetic and electroactive thin films are of interest for applications such as electronic
skin and tissue engineering, as mechanical properties can be tuned while retaining flexibility and
conformability. In particular, nature-derived materials offer favorable additional properties such as
biocompatibility, hydrophilicity, and degradation, but materials such as gelatin have functional
drawbacks such as lacking stability at biological temperature. Furthermore, while organic conductive
polymers can impart electroactivity, they are often limited by brittleness, swelling, and surface
properties non-conducive to cell growth. Here, we report the use of enzymatically crosslinked gelatin
with incorporated conductive polymer to form temperature-stable, electroactive thin-films as
multifunctional solutions towards sustainable wearable devices and cell culture systems.
Methods: Thin-film substrates were fabricated via enzymatic crosslinking of gelatin via via microbial
transglutaminase (MTG). Aqueous dispersion of poly(3,4-ethylenedioxythiophene) polystyrene
sulfonate (PEDOT:PSS) was incorporated to make electrochemically active flexible substrates.
Temperature stability, swelling, and transmittance were quantified. Mechanical properties were
evaluated via tensile apparatus, and electrochemical properties were quantified via linear and cyclic
voltammetry. Model C2C12 myoblasts were cultured on scaffolds using standard protocols. Cell
morphology was observed using fluorescent microscopy. Viability was quantified using cell counts
(ImageJ) and Live/Dead kit.
Results: Large-area films with microscale thinness and high flexibility could be formed. Enzymatic
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crosslinking in gelatin imparted temperature stability beyond biological temperature, with similar
swelling and lower degradation than plain gelatin. Addition of PEDOT:PSS does not significantly affect
mechanical properties of the material, while retaining electrical conductivity. Furthermore, gelatin films
supported growth of myoblasts, enabling cell adhesion, viability, and proliferation on flexible,
electroactive substrates.
Conclusions: Enzymatic crosslinking of gelatin leads to improved temperature stability, while enabling
large area substrates exhibiting high flexibility, mechanical and electrochemical properties, and
biocompatibility. These substrates could find utility in biosensing, electrical stimulation, and functional
tissue engineering.
Theodore Chu
Large Eddy Simulations of Channel Flow with one Heated Wall for Reactor Safety
Background: Predicting thermal stratification phenomena within Sodium-cooled Fast Reactors (SFRs)
is critical to supporting SFR licensing efforts. Thermal stratification of the liquid sodium can cause severe
thermal stress on the internal reactor vessel components and impact effectiveness of heat exchangers.
A thorough understanding of this phenomenon is therefore critical to safety analysis, but experimental
data available in current literature is not sufficient. In response, we are investigating this fundamental
behavior within simplified geometry (periodic channel flow) experiencing similar conditions using
system-level computational modeling.
Methods: The fundamental thermal fluid behavior was simulated using the Department of Energy
Nuclear Energy Advanced Modeling and Simulation (NEAMS) code, Nek5000/NekRS. The channel flow
was simulated as a rectangular prism with a constant heat flux applied to one wall. Flow dynamics were
simulated using Large Eddy Simulations with an explicit filter for the incompressible Navier Stokes and
temperature formulated energy equations. Velocity and temperature signals collected will be used for
training system level statistical models.
Results: The heated channel flow was simulated for sufficient flow through time to develop the
flow. After this development time, the data was collected and will be shown for both instantaneous and
time average data sets.
Conclusions: This initial CFD modeling effort was successful in developing signal data useful for thermal
stratification modeling in SFRs. The velocity and temperature signals will be used to train novel system
level statistical models for reactor safety analysis. Future work will include simulating Prandtl numbers
that better capture liquid sodium behavior.
Clint Cuffy
Exploring Representations for Singular and Multi-Concept Relations for Biomedical Named Entity
Normalization
Background: Peer-reviewed biomedical repositories have experienced a surge in chemical and diseaserelated queries. These queries have a variety of naming conventions including trademark, generic and
chemical composition. Normalizing these terms provides researchers with more relevant query-based
articles. Named entity normalization aims to automate this process by linking terms to their associated
concepts within a biomedical knowledge-base. In this work, we explore several approaches to automate
the process of normalizing terms to concepts within unstructured texts.
Methods: We incorporate a pre-trained base transformer encoder and extract our term embeddings
using three approaches: 1) term averaging, 2) first term token, and 3) last term token. We also explore
several term context aggregation approaches to generate embeddings. We then employ a neuralPage | 12

network based approach which maps our extracted term embeddings to single and multi-concept
relations.
Results: We evaluate our methods using the BC5CDR, BC7T2-CDR, BC7T2-NLMChem and NCBI Disease
data-sets. Results show averaging term representations performed the best across singular and multiconcept relations. For our singular relations, the term’s context provided the best results while including
the additional context performed the best for multi-concept relations. We also noted incorporating
multi-concept relations outperformed singular relations.
Conclusion: In general, averaging term token representations provided the highest quality embeddings.
Incorporating context depends on the type of normalization task (i.e. singular or multi-concept). We
found that our multi-concept relation models benefit from the additional relation information.
However, all approaches provide different but equally important information for normalizing terms to
concepts.
Connor Donlan
Experimental use of Embedded Fiber Optic Smart Parts
Background: The use of embedded fiber optic sensors in smart parts for determination of temperature
distributions can be used in nuclear, aerospace, defense, and other commercial systems. These smart
parts are designed to provide live temperature distribution monitoring. The goal of these experiments is
to show a proof of concept to measure and monitor operational conditions in energy systems using a
distributed sensor.
Methods: The embedded smart sensor was made by embedding a fiber optic sensor, developed
by LUNA innovations, into a metallic flange using ultrasonic additive manufacturing. The embedding
pathway of the sensors in the part was used to create a 2D reconstruction of the flow temperature
profile.
Results: The current activities involve measurement of the flow with either water or air injection.
Single-phase non-injected flow testing of the device has been determined to show a temperature
sensitivity better than 0.12°C compared to upstream and downstream conditions.
Conclusions: The determination of the temperature profile in the flow using this device will provide
engineers with a useful tool for intelligent decision making and design considerations. The sensor was
able to observe transient temperatures along the flow path in 2-phase flow. Future work will consist of
the development of this part to be used in austere, high temperature environments.
Darshini Mahendran
Graph Convolutional Networks for Chemical Relation Extraction
Background: Chemical Relation Extraction (RE) is a task of extracting semantic relations between
chemical entities from raw texts. Extracting such information from chemical patents plays a vital role in
the chemical and pharmaceutical industries. Bidirectional Encoder Representations from Transformers
(BERT) is an attention-based model that represents terms using local contextual information. Graph
Convolutional Networks (GCNs) are deep-learning models that operate in the graph domain and capture
global contextual information. In this work, we explore combining BERT and GCNs for RE.
Methods: We propose two novel approaches for Chemical RE: GCN-Vanilla and GCN-BERT. Our GCNVanilla approach uses word co-occurrence and sentence-word relations to build a single corpus-level
graph. Then, we model the graph with GCN to capture the global information and classify the sentence
nodes. Our GCN-BERT approach combines GCN and BERT to capture both global and local information.
We explore three variations of input entity representations based on the semantic type of the entity.
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Results: We evaluate our approaches on the CLEF-2020 dataset and report the precision, recall, and Fscores. Our results show that the combined GCN-BERT approach outperforms standalone BERT and GCN
models and achieves a higher F-score than our previous works.
Conclusions: We found that combining GCN and BERT allowing for both the local and the global
association information to interact through the layers of attention mechanism is beneficial. We also
found that replacing the targeted entities with their semantic types or masking the non-targeted
entities in a sentence provides unique entity representations of an input sentence.
Nicholas Rodriguez
Joint Learning Transformers for Biomedical Natural Language Processing
Background: The use of deep learning models has accelerated the performance of many natural
language processing (NLP) tasks over the last decade. Recently, transformer models have gained
popularity in part because of their ability to create context-aware word and sentence representations
using attention mechanisms. By jointly training these models, we can decrease the amount of required
training data, saving researchers time and resources curating datasets. In this work, we propose a novel
joint learning architecture that uses co-attention to directly share information between tasks. We
evaluate the performance of this method on two tasks – named entity recognition (NER) and relation
extraction (RE).
Methods: We create contextualized word embeddings for biomedical documents using BioBERT
(bidirectional encoder representations from transformers) which are passed to separate task-specific
transformer encoders and a shared co-attention module.
Results: For NER, we observe a -0.006 point difference in F1-score when comparing the single-task
model to the jointly learned model. For RE, joint learning improved performance on 6 relationship
types, and decreased performance on 5. We observe a decrease in F1-score of -0.003 overall; however,
relationships for which single-task learning performed better, the average difference (F1-score) was 0.012, and 0.030 for joint learning.
Conclusions: Joint learning has a mixed effect on the performance of these tasks. It seems that joint
learning has a negligible effect on NER performance. For RE, a majority of relationship types saw
improvements with joint learning, and the increase in performance was greater on average compared to
single-task learning.
James Vulcanoff
Nek5000 Simulations for Thermal Performance Modeling of Helically Rifled Heat Transfer Enhancements
for Molten Salt Reactor Applications
Background: Heat transfer enhancements are additions to pipes used to aid systems designed to
disperse heat. There are three types of HTEs, active, passive and hybrid. This research focuses on
passive HTEs. Passive HTEs do not use any outside energy sources to distribute heat throughout the
system. Commonly this refers to pipes with inserts or methods involving carving grooves in existing
pipes.
Methods: The computational fluid dynamics (CFD) simulations were run by solving the incompressible
Navier-Stokes and the energy equation in Nek5000. Nek5000 is a spectral element method solver
developed by the Department of Energy. For both pipes, the flow was allowed to develop for over 150
convective time units until the flow became turbulent. To ensure flow development, the velocity signal
was probed at multiple locations in the straight pipe and helically rifled pipe near-wall region and on the
pipe centerline. Turbulent spectra data was used alongside a hanning window method to demonstrate
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that the turbulent energy spectra was apparent for both geometries.
Results: The initial results included visualizations of the streamwise velocity for both straight and rifled
pipes in Paraview. It was observed that the rifled tube had increased turbulence and mixing due to the
swirling caused by the helical grooving as expected. We calculated the friction factor that differed by
51.99% for the helically rifled pipe to the Blasius correlation. The Nusselt number differed by 8.05% for
the helically rifled pipe to the Dittus Boelter correlation
Conclusions: the rifled pipe was observed to have a significantly higher friction factor and a somewhat
higher nusselt number, displaying a tendency for better pressure drop and a superior thermal
performance. Future simulations will need to be run for more convective time units at a higher order to
analyze the full extent of the impacts the rifling has on the flow. Additional Reynolds numbers and
Prandtl numbers corresponding to Molten Salt Reactors will be simulated.
Pascal Yamlome
Radius and Angle Quantization (RAQ) Method for Reshaping Myocardial Segments into Rectangular
Image
Introduction
Texture Feature Analysis (TFA) has the potential to increase the diagnostic value of Cardiac Magnetic
Resonance (CMR) images by overcoming limitations of traditional quantitative CMR image analysis
which computes summary pixel statistics while ignoring subtle patterns associated with fibrosis. We
propose an algorithm for reshaping the circular myocardial short-axis (SAX) cross-sections into
rectangular forms required for spatially dependent and –independent TFA of parametric CMR mapping
images.
Methods
We developed the Radius and Angle Quantization (RAQ) method for reshaping the left ventricular SAX
annulus into a rectangular image (n by m pixels). The RAQ method redistributes pixels to make the
irregular left ventricular SAX nearly circular (Fig 1B-1C) and quantizes the pixel locations (specified in
polar coordinates by radius and angle.) into n-levels for the radius and m-levels for the angle. We
evaluated the algorithm visually and numerically using real and clinically acquired T1 maps with
predefined patterns. We performed statistical tests to ensure that the transformation did not alter pixel
statistics.
Results and Discussion
Fig. 1A shows a SAX myocardial annulus with a complex predefined pattern. Fig 1B and 1C show the
pixel locations before and after radial adjustment. Fig 1D shows the rectangular image result with
increasing pixel intensity from endocardial to epicardial borders and from left to right. T1 values were
similar after interpolative transformation (Fig 1E).
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Figure 1. A figure showing the various stages of the transformation from input to output (A-D) and the
histogram of input and output pixels (E)
Conclusion
We developed and tested the RAQ algorithm, a standardized approach that preserves CMR pixel values
and spatial relationships when reshaping the myocardial annulus into a rectangular form for TFA
analysis.
Ananna Zaman
Development of an MRI Compatible Plantar Flexion Exercise Device to Measure Skeletal Muscle
Bioenrgetics
Background- For reliable measurement of skeletal muscle (SM) bioenergetics during exercise with
phosphorous magnetic resonance spectroscopy (31P-MRS), we need an MRI compatible exercise device.
Low intensity exercise on smaller muscle group is preferred to avoid influence of central hemodynamic
factors on SM bioenergetics. The paucity of well described viable devices in literature prompted us to
design a plantar flexion exercise (PFE) device meeting specific and adaptable design criteria for universal
use in MRI systems.
Methods and Results- The PFE device was designed in SolidWorks2021. It was an easy and feasible
design which required less time to build in VCU MNE lab. Compared to previous devices used to
measure SM bioenergetics, our Aluminum device is more durable, cheaper, more comfortable to use
inside an MRI, and easier to set up for each participant. Different height and feet sizes of participants
have been taken into consideration to make this device adjustable. (Figure) Furthermore, the design
files are easily scalable for MRI systems of different dimensions.
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Conclusion- A comprehensive description of the SolidWorks design, specification, and equipment
materials will help researchers investigate the association of SM bioenergetics with exercise intolerance,
in a number of clinical applications. Researchers can accelerate their research process through the use
of our scalable design for local manufacturing of a cost-effective device.

Figure- (left) SolidWorks diagram of PFE device, (right) final product

College of Health Professions
Brian Battle
Examining Loneliness and Homelessness in the East End of Richmond, VA
Introduction: According to the Virginia Department of Health, the City of Richmond falls well below
state rates in several key metrics of the Social Determinants of Health. The city’s poverty rate stands at
over ten percent above the state level. In educational attainment, median household income,
unemployment, housing security and many other areas, the city is doing much worse than the state as a
whole. These determinant factors are severely stratified by race, with African American Virginians
bearing much of the burden of inequitable circumstances and structural disparities.
Research question: The current study attempts to explicate these issues within the control group of a
larger study exploring the possible mediating effects of health coaching on Alzheimer’s disease. It was
hypothesized that homeless study participants would have higher rates of loneliness than housed
participants.
Methods: Currently there are 28 members of the control group; the expected final number of
participants is 40. Over 90% of the control group participants are African American, aged 60 or older,
and have a yearly income of $13,000 or less. An independent samples t-test was performed to compare
levels of loneliness among the housed and unhoused study participants.
Results: The homeless study participants had significantly higher loneliness levels than the housed
participants, p&lt;.05 level, t(15) = 2.929, p =.005, d = 1.4, 95% CI [.67, 4.2].
Conclusion: This study attempts to elucidate the intersection of social conditions and affective states
among homeless individuals. Further studies are needed to develop programs and solutions that will
help alleviate loneliness among the homeless.
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Kayla Bowler
Are Parents Accurate In Tracking Development At Home? Testing the Accuracy of Parent Reports for
Monitoring Tummy Time at Home in Term and Preterm Infants
Background: Tummy time (at least 30 minutes/day), is vital for supporting motor development in
infants. Parent reports are utilized to monitor tummy time at home, but they can be subjective and have
a high recall burden. We aim to quantify the agreement between parent report (PR) and direct
observation (DO) for tracking in-home tummy time and to explore the impact of prematurity on
accuracy.
Methods: 17 infants (mean age=4.4±1.0 mo.), 8 term-born & 9 preterm were recruited. Parents were
given a camera to record their infant’s natural play sessions throughout the day, across 3 days. At the
end of each day, parents reported the amount of time their infant spent in each play position (‘per day
PR’) using a 1-attempt survey and recalled the total tummy time across 3 days on Day 3 (‘3-day PR’).
Video data was behaviorally coded using Datavyu and compared with parent report to test accuracy
using t-tests and Bland Altman analysis.
Results: No significant differences were noted between ‘per day PR’ and per day DO tummy time for
term and preterm infants (p’s >0.05) and ‘3-day PR’ and 3-day DO for term infants (p=.49). There was a
significant difference in the 3-day PR (95.71 ± 99.8 mins) vs 3-day DO (60.42±68.1 mins) for preterm
infants (p=.03) with parents over-reporting the tummy time.
Conclusion: Parents of preterm infants can over-estimate tummy time when the recall time is as long as
3 days. Factors impacting reporting errors over longer duration in at-risk infants need to be identified.
Ariana Samuel
Racial Discrimination and Black Women’s Mental Health and Emotional Well-Being: The Protective Role
of Black Identity
Background. Racial discrimination undermines mental health (Williams &amp; Williams-Morris, 2000)
and racial identity can buffer the negative effects of discrimination (Seaton &amp; Iida, 2019). Less is
known about how discrimination and racial identity associate with emotional processes and well-being.
This pilot study examined links between experiences of racial discrimination and anxiety, depression,
and emotional well-being (i.e., alexithymia) in Black or African American women and tested whether
Black identity moderated associations.
Method. Fifty Black or African American female participants, ages 21 -71, were drawn from a larger
study of children and parents/guardians recruited from high poverty, urban areas of a southeastern city.
Participants reported their experiences of discrimination (EOD), Black identity (MIBI), mental health
[anxiety (GAD-7) and depression (CESD)], and emotional well-being (alexithymia/TAS) symptoms.
Moderator models were tested in SPSS using regression analysis within the Process 4.0 Macro (Hayes,
2018).
Results. EOD was not associated with anxiety, depression, or alexithymia symptoms. The interactions of
EOD and MIBI subscale scores were associated with outcomes: discrimination was associated with
mental health outcomes and alexithymia at low - but not high - levels of Black identity.
Conclusions. Racial discrimination undermined women’s mental health and emotional well-being only in
the context of low levels of Black identity. Results, if replicated, could inform clinical applications,
including incorporating racially informed emotion coping strategies and identity-based counseling
groups. Moreover, for mothers - like those in this study- parent functioning may influence child
emotional and mental health, underscoring the intergenerational value of promoting parent emotional
well-being.
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Francine Singson
A Marginal Identity Model for those in the "In-Between"
1. Background
In existing models exploring the formation cultural identity, there is emphasis on development from the
perspective of race or country of origin. While these models have made significant contributions to the
study of identity development in the fields of counseling and psychology, research on the identity
development of people who exist within the spectrum between traditionally acknowledged identities
(Deaf/Hearing, LGBTQIA+, first/second generation) is lacking.
2. Methods
To explore the merit of establishing a distinct theory exploring development of individuals whose
identities exist between the existing binaries of identity, a systematic review and analysis of current
literature was performed. Subsequently, a framework for marginal identity to address present gaps in
literature was developed. The information from the review was integrated, and a hypothesis based on
the framework was formed. Data from recent studies on multicultural/marginal development wa
gathered to corroborate or refute this hypothesis.
3. Results
The Marginal/Multicultural Identity Model developed by Reid et al. addresses groups that exist in the
“in between” of the continuum of identity. Building on previous models of identity development, this
model addresses the fluid and nonlinear nature of identity, as well as the impact of environmental,
personal, physical, and intersectional factors, while also considering the knowledge and skills required in
a given culture.
4. Conclusion
This model has potential to address a missing element in counseling practice: addressing the
needs of people who find themselves &quot;between&quot; different cultures. Further research is
needed to test the effectiveness of the model in actual clinical trials.
Bhushan Thakkar
Examining the Efficacy of Theta Burst Stimulation on Different Brain Regions Using Self-Report Measures
in Patients with Painful Diabetic Neuropathy
Background
Painful diabetic neuropathy (pDN) is present in one in five diabetes patients in the United States.
Symptomatic treatment is the mainstay of management for pDN due to the paucity of diseasemodifying therapies. Neuromodulation using transcranial magnetic stimulation has been utilized as a
therapeutic tool in patients with neuropsychiatric disorders but has only been used in chronic pain
patients for research purposes. The central aim of this study is to examine the efficacy of a prolonged
form of theta burst stimulation (pcTBS) as an intervention in pDN patients by targeting the primary
motor cortex (M1) and Dorsolateral Prefrontal Cortex (DLPFC).
Methods
Forty-two participants will be randomized to receive either pcTBS at M1 or pcTBS at DLPFC. Changes in
pain across time between the two groups will be examined. The Brief Pain Inventory for Diabetic
Neuropathy (BPI-DN), the Bodily and Emotional Perception of Pain (BEEP), Depression Anxiety Stress
Scale (DASS) will be completed at baseline, after pcTBS and 24 hours after the study session by all
participants.
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Results
Data collection is ongoing. We have recruited thirteen participants (n= 7 receiving pcTBS at M1, n=5
females and 59±7yrs old). Preliminary results reveal improvements in SRMPs using pcTBS at M1 and
pcTBS at DLPFC with none of the study participants reporting any adverse events.
Conclusions
The preliminary results suggest that pcTBS at M1 and DLPFC alleviates pain perception and improves the
emotional and cognitive components of the pain experience in pDN patients.

College of Humanities and Sciences
Elizabeth Amona
SEIRDV Model for Qatar COVID-19 Outbreak: A Case Study
The Covid-19 outbreak of 2020 has required many governments to develop mathematical-statistical
models of the outbreak for policy and planning purposes. This work provides a tutorial on building a
compartmental model using Susceptible, Exposed, Infected, Recovered, Deaths and Vaccinated (SEIRDV)
status through time. A Bayesian Framework is utilized to perform both parameter estimation and
predictions. This model uses interventions to quantify the impact of various government attempts to
slow the spread of the virus. Predictions are also made to determine when the peak Active Infections
will occur.
Rachel Barbieri
Solution-Processed Ge1–xSnx Nanocrystal Thin Films with Tunable Energy Gaps and High Electrical
Conductivity
Background
The search for direct-gap semiconductors with low toxicity, and enhanced optical and electrical
properties is important for applications in optoelectronics, charge storage and transistors. Shifting from
bulk to nanomaterials, a material’s energy gaps are tunable through size and composition variations,
which enhances absorption and emission properties. In particular, Ge 1-x Sn x nanocrystals show
promise for device fabrication due to their unique properties and low toxicity compared to other
materials. To integrate nanocrystals into a device, they must be fabricated into thin films.
Methods
We report synthesis of Ge 1−x Sn x nanocrystals of varying sizes (4.7±0.6 to 8.6±1.9nm) and
Sn compositions (x=0.01−0.08). A successful ligand exchange was performed replacing insulating ligands
with conducting metal chalcogenides (MCCs). Finally, a solution of Ge 1−x Sn x nanocrystals was spincoated onto a substrate producing solution-processed, conductive thin films.
Results
Structural and surface analysis of pre- and post-exchanged nanocrystals confirm diamond cubic
structure maintenance and replacement of amine surface ligands with MCCs. Composition variation and
size confinement effects result in tunable energy gaps (1.54−1.20eV for x=0.01−0.08). Electrical
characterization of the nanocrystal films (thickness=197±5nm) reveals films are insulating prior to ligand
exchange and show &gt;3 orders of magnitude increase in conductivity upon functionalization with
MCC. Electrical conductivity increases with increasing Sn composition (1.2×10 −6 −3.5×10 −6 S/cm for
x=0.01−0.08).
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Conclusions
Ge 1−x Sn x nanocrystals of varying sizes and compositions were synthesized and their surface chemistry
was altered to improve charge transport between nanocrystals. The solution-phase thin films fabricated
from the exchanged nanocrystals show drastic improvements in conductivity, establishing an efficient
methodology for low-cost processing and fabrication of devices.
Alan Branigan
Fabrication of Nanoporous, Bimetallic Materials for Electrochemical Sensing and Electrocatalysis
Background: Nanostructured materials have received considerable attention in the field of
electrochemistry. With qualities like high surface area and the potential for customization of structure
and composition, these materials have shown promise in electrocatalysis and electrochemical sensing.
The nanostructure and composition influence how the material can be utilized, potential analytes and
reagents being specific to the material used. Considering this, a procedure for the electrochemical
deposition of a bimetallic, Ag-Pt film onto planar Au electrodes was developed.
Methods: Following deposition, the resultant electrodes were heated at different temperatures and
times, integrating the film into the Au surface. Next, the materials were chemically dealloyed, removing
most of the Ag content.
Results: The final product contains both nanopores and nanocracks in the structure, as noted by
scanning electron microscopy. These nanostructures make it a suitable material for sensing in blood,
where biofouling is a problem. Through x-ray photoelectron spectroscopy, the composition was
determined, with atomic percentages ranging from 18-55% for Au, 39-80% for Pt and 2-6% for Ag.
Varying heating parameters was shown to influence this and the size of the nanostructures.
Conclusions: Regarding electrochemical sensing, this material has already seen success with detection
of analytes. Future work will be aimed at using these bimetallic, nanostructured electrodes as
electrochemical sensors and as an electrocatalyst in two-step, each reaction specific to one component.
A prime example is the electrochemical reduction of carbon dioxide, where it is preferable to first
reduce CO2 to CO and then CO to the final product.
Casey Burton
Children's Perceptions of Parent-Child Relationships: A Narrative, Inductive Approach
Background: Narrative methods can allow researchers to gather rich data from children regarding their
perceptions of their relationship with parents that may not otherwise be captured using tasks,
questionnaires, or structured interviews; however, existing coding systems have been established with
samples that are largely White and middle class. The current study sought to establish child-inspired
codes that would better reflect the sample.
Methods: Children aged 5-12 years (M=8.82, 48.9% female) and their caregivers were recruited from
high-poverty urban US areas. All participants identified as Black or African American. Children were
audiotaped while speaking, uninterrupted, for three minutes about their relationship with their primary
caregiver (TMSS; Marshall et al., 1990). A team of five researchers - diverse in race, ethnicity, and
background - established a codebook using in-vivo methods, dually coded N=51 transcripts via thematic
analysis, and analyzed codes for emergent themes (Braun &amp; Clarke, 2006).
Results: Coders identified N=671 codes from the transcripts, of which 332 (49.5%) were unique
codeable units. Five themes emerged from the data: interactions, feelings about caregiver, emotional
closeness, reciprocity, and insight.
Conclusions: The use of open-ended speech sampling coupled with qualitative coding allowed
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cataloging of Black children’s own perceptions of the parent-child relationship. Children emphasized
time spent together, mutual understanding, &amp; reciprocity. Many children also showed insight into
parents’ perspectives and motivations, including financial awareness. Previous work indicates this
dyadic reciprocity may be one way families protect themselves against the negative consequences of
financial difficulties (Wilhoit et al., 2021).
Thomas Cecil
Formation of a Stationary Phase Gradient Across an Octyl Functionalized Polar Group Protected Packed
Silica Column
Background
Multimodal multi-column separations have been used for a number many years. These
approaches provide flexibility in creating separations but are slow and experimental in
application. However, a multimodal separation using a continuous stationary phase
gradient provides the promise of improving difficult separations using a single chromatographic
column. Multimodal columns are created using a controlled rate infusion method to create
a directional linear gradient along the length of a packed column. However, to date this has
been established using C-18 columns alone.
Methods
Herein, we describe the ability to form a gradient along a C-8 column as the starting functional
group. The gradient is formed using trifluoroacetic acid to cleave the Si-O bonds and remove the
attached groups.
Results
The method is stable enough to cleave the functional groups even with polar groups imbedded into the
column protecting the silica. Once portions of the stationary phase have been stripped of functional
groups, the resulting column can influence the separation of a mixture relying on both C-8 mechanisms
as well as bare silica mechanisms. Testing of the column before and after stripping allows for a
visualization of the differences. This allows for the estimation of the changes in the retention
profile. TGA analysis along the length of the column allows for a quantification of the remaining
functional groups attached to the silica.
Conclusions
This presentation will focus on the gradient fabrication process and chromatographic results that can be
obtained when using such materials for the separation of complex mixtures.
Briana Coins
Effects of Ethanol on Neuron Development
Background: Fetal Alcohol Spectrum Disorders (FASD) is a condition that is caused from ethanol
consumption while pregnant. FASD can lead to various developmental effects that include, but are not
limited to, craniofacial dysmorphology and neurological impairments. Recent reports have found that
0.2 to 1.5 infants are born with FAS for every 1,000 live births in certain areas of the United States. In
this study, we focus on the utility of zebrafish in neuron development.
Methods: To investigate the effects of ethanol on neuron development, we exposed transgenic
zebrafish (Danio rerio) to several ethanol concentrations (1.0, 1.5 or 2.0%) at different hours post
fertilization (hpf; 16 or 24 hpf), for various durations (16-24 or 24-48 hpf). Following exposure, neuron
development is observed using a spinning stage and differentiation of dendrite development in CoPA
cells and facial motor neuron migration.
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Results: CoPA neurons have one anterior and one posterior projecting dendrite that is relatively
unbranched. Following 2% ethanol treatment for 8 hours, we observed that CoPA cells display defects in
dendrite morphology. Specifically, we found that dendrites are shorter in ethanol-treated embryos
compared to controls. We will quantify these three aspects of neuron morphology in control, 1%, and
2% ethanol. We also observed a defect in the caudal movement of FBMNs in 1% and 2% ethanol. We
will quantify the number of FBMNs that migrate out of rhombomere 4.
Conclusion: These studies will directly translate to studies of ethanol-induced defects in human
populations and allow for better diagnosis and treatment of FASD.
Maria de Jesus Elias
Family Relationships and Academic Performance via Belongingness among Cuban Medical Students:
Examining Family Legacy and Sex as Moderators
Background
Medical diplomacy is a foundational part of Cuban domestic and foreign policy (Feinsilver, 2010). Cuba
has an abundance of doctors, encouraged by the country’s free medical education program (Hand et al.,
2020), and has made a significant impact with its well-established healthcare system, provision of
healthcare for all of its citizens, and healthcare support internationally. The current study aims to focus
on processes underlying Cuban medical students’ academic performance, as they are a critical
component of this successful system, and a population that has received limited empirical attention.
Methods and Results
Thus, the current study will use path analyses to examine the relations between family relationships and
academic performance mediated by belongingness and moderated by family legacy (i.e., having family
members in the medical field), and sex differences among Cuban medical students (N = 637) residing in
Cuba (M age = 21.36, SD = 2.04).
Conclusions
It is hypothesized that higher levels of family relationships will be positively associated with
belongingness and, in turn, academic performance. Additionally, it is hypothesized that this mediational
pathway will be stronger for students with high family legacy and for female students.
Hunter Fleming
The Analysis of Commercially Available Kratom Products in Richmond, Virginia
Introduction
Kratom is a novel psychoactive substance that has gained popularity within the past ten years.
Originating from Southeast Asia, the leaves of the Mitragyna speciosa tree contain two principal
alkaloids, mitragynine and 7-hydroxymitragynine, that play a key role in opioid-like effects. In excessive
amounts, kratom can cause stupor, sweating, dizziness, nausea, and dysphoria – effects that are usually
expressed in opioid overdose.
Methods
29 kratom products were obtained from tobacco shops in the Richmond, Virginia area, including
powders, teas, capsules, extracts, and a carbonated beverage. Samples were analyzed using Direct
Analysis in Real Time-Mass Spectrometry (DART-MS) for kratom alkaloids, labeled ingredients, and other
possible organic compounds. Inductively Coupled Plasma-Optical Emission Spectroscopy (ICP-OES) was
used to quantitate Al, As, Cu, Fe, Mg, Mn, Ni, and Pb.
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Results
Kratom tea samples were found to have up to 20 times the tolerable upper intake of manganese.
Overexposure to manganese can lead to Parkinsonian symptoms including tremors, dystonia, and facial
muscle spasms. Mitragynine and 7-hydroxymitragynine were present in every kratom sample. Minor
alkaloids were also present. One non-kratom product was analyzed and was found to contain alfetamine,
a phenethylamine used as an antidepressant.
Conclusion
As kratom products become more mainstream, elucidating the total chemical profile of samples is
imperative as there are currently no quality control standards imposed on manufacturers, prompting a
public health concern due to the association of toxic metal levels in commercial kratom products. This
study did not receive external funding.
Kendall Fugate-Laus
Examining Community Stakeholders’ Perspectives about HPV Vaccination: Findings from a Qualitative
Thematic Analysis
Background: Human Papillomavirus (HPV) vaccination reduces the risk of multiple cancers, but rates of
HPV vaccination remain low. The purpose of this study was to understand community stakeholders’
perceptions about HPV and the HPV vaccine and identify the factors that influence adolescent HPV
vaccine receipt, especially in counties with low uptake.
Methods: Semi-structured interviews were conducted among local community stakeholders (n=6) from
select rural counties in Southern Virginia. During each interview, participants were asked about their
knowledge of HPV vaccination, local HPV vaccination efforts, challenges associated with HPV vaccine
uptake, and perceptions of risks and benefits of adolescent vaccines, particularly the HPV vaccine. A
qualitative thematic analysis was conducted to identify barriers and facilitators to HPV vaccination
receipt among these communities. Data analysis is on-going.
Results: Each community stakeholder interviewed represented a different facet of the community (e.g.,
political, educational, religious, agricultural). Common barriers to HPV vaccination included parental
concerns about HPV vaccination, lack of knowledge about HPV vaccination, and misinformation about
HPV. A common facilitator to HPV vaccination included community outreach to enhance awareness and
educate parents about HPV vaccination. Interestingly, implementing policy that mandates HPV vaccine
receipt for middle school entry appeared to be both a facilitator and barrier in that while it may be
successful in increasing uptake, it may also increase parental concerns.
Conclusion: Data from this pilot study demonstrates that, despite noted challenges, there are
opportunities to increase HPV vaccination uptake, particularly through providing education about HPV
vaccination and engaging parents through community outreach.
This study was supported by National Cancer Institute P-30 HPV supplement award (Supplement Lead:
Dr. Naavaal, P-30 PI: Dr. Winn). We acknowledge Ms. Teya Whitehead, Community Outreach and
Engagement office staff for her assistance with community outreach for data collection.
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Md Shafiul Islam
Investigation into the Potentiometric Detection of Biologically Important Redox Molecules Using NafionCoated Platinum-Decorated Nanoporous Gold Electrodes
Potentiometric sensing has become prominent in the field of electroanalytical chemistry because it’s
inexpensive and a passive measurement technique. In this work, we report on potentiometric redox
measurements in solutions containing one or more of the following redox species: ascorbic acid, uric
acid, dopamine, NADH, L-Cysteine, L-Tryptophan, and/or H2O2 using Nafion-coated Pt-decorated
nanoporous gold (NPG-Pt) electrodes. These electrodes have been shown to have enhanced sensitivities
because of the presence of Pt nanoparticles and Nafion coating. This work focuses on the preparation
and comparison of the potentiometric response of nanoporous gold (NPG) and NPG-Pt electrodes with
and without Nafion. Scanning electron microscopy was used to observe the nanoporous framework of
the NPG and NPG-Pt electrodes while X-ray photoelectron spectroscopy (XPS) was used to determine the
%Au, Pt, and Ag. A linear dependence of open circuit potential (OCP) and the logarithmic concentration
(e.g., Nernst-like behavior) was obtained for the neutral and positively charged redox molecules. We
observe that Nafion-coated NPG-Pt electrodes containing the highest amount of Pt showed the highest
sensitivity. These electrodes are a promising material for potentiometric biosensing of biological redox
molecules.
Ann Kee
P2X3 is a Female-Dominant Activator of Mast Cells
Background:
Asthma is characterized by increased mucus production and airway inflammation, partly due to mast cell
activation. Women are 60% more likely than men to be diagnosed with asthma and three times more
likely to be hospitalized for it. While studying how mast cell function is controlled, we discovered that the
ATP receptor P2X3 activates mast cells, an effect that may be restricted to females. Additionally, P2X3
appeared to be required for mast cell activation by the asthma-related cytokine IL-33. We hypothesize
that IL-33-mediated mast cell activation is more potent in females due to P2X3 receptor signaling.
Methods:
A 4-day IL-33 peritonitis model was used to assess the amount of inflammation present in the peritoneal
cavity, and to determine the amount of cytokines present in the blood in vivo. Bone marrow derived
mast cells (BMMCs) were used to assess cytokine production in vitro.
Results:
In females, the P2X3 antagonist BLU-5937 suppressed IL-33-induced cytokine secretion in vitro and
reduced eosinophils in vivo. In contrast, male mice and mast cells cultured from them showed no
suppression under the same conditions. In addition, female responses to IL-33 were much stronger than
males. These data coincided with little detectable P2X3 expression on male mast cells.
Conclusions:
Our data support the theory that P2X3 is a female-dominant mast cell activator that can be targeted to
reduce allergic inflammation. This research is novel because it could explain the sexual dimorphism in
allergic disease and elucidate the role of P2X3 in the immune system.
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Wuwei Li
Antibiofilm Intravascular Catheter Lock Solutions Based on Controlled Release of Nitric Oxide
Background: Infection is a major complication of intravascular catheters caused by biofilm formations.
Approximately 30,000 episodes of central line-associated bloodstream infections occur in USA hospitals
annually. Nitric oxide (NO) plays a dual role of anti-pathogen and anti-platelet in the human body. Snitrosoglutathione (GSNO) is one of the endogenous NO carriers, representing a non-toxic natural NO
donor. Since catheters are routinely filled with a lock solution when not in use, we seek to formulate a
GSNO-based lock solution that can release NO with fluxes and durations desired for antibiofilm purposes.
Methods: Different recipes were compared by decay curves collected by a UV-vis spectrophotometer at
λ = 545 nm at 37°C. A chemiluminescence-based NO analyzer was used to monitor the real-time NO
release profile from tubes loaded with GSNO or GSNO + α-cyclodextrin (CD) solutions. The quantum
chemistry study revealed the stabilizing effect of α-cyclodextrin on GSNO. Antibiofilm tests were
performed in vitro.
Results: We already know buffer concentration dramatically affects the stability of GSNO. Recently, we
discovered that adding CDs to GSNO could further prolong the NO release from 7 to 17 days at 37°C.
Alpha-CD is the best stabilizer because of the formation of the α-CD-GSNO complex. The optimized
recipe showed promising antibiofilm effects to S. aureus in vitro.
Conclusion: Alpha-CD dramatically stabilizes GSNO in an aqueous solution, providing prolonged NO
release with suppressed initial burst release. This new GSNO formulation represents promises as an
antibiofilm lock solution.
Md Macktuf
Vapor Phase Diffusion of Monochlorosilanes: A New Approach to Produce Stationary Phase Gradients on
Thin Layer Chromatography Plates
Stationary phase gradients (SPGs) are a promising strategy to improve the selectivity and resolution of
chromatographic separations. Such gradients are made by gradually changing ligand density along the
length of a silica support, such as a thin layer chromatography (TLC) plate. These gradient stationary
phases can provide an efficient way of separating complex analyte mixtures, especially those that are
structurally analogous. Herein, we report a new approach to make a SPGs on TLC plates by the vapor
phase diffusion of monochlorosilanes (MCS), which are then used to separate aromatic carboxylic acids.
The SPGs were prepared using the time-dependent vapor phase reaction of MCS with the silica
functionalities on the TLC plate. Variable ratios of paraffin oil and the MCS were placed at the bottom of
an open-ended rectangular box that allowed the reactive silanes to freely evaporate and diffuse under a
controlled atmosphere. The TLC plate was placed at an angle of 150 above the silane-paraffin oil solution
for 30 minutes; a gradient resulted from the time-dependent vapor phase concentration diffusion of the
MCS. The gradient is characterized by diffuse reflectance spectroscopy. The dynamic vapor phase
concentration gradient with respect to time was studied by Finite element simulation. The diffusion
profile of the MCS depends on the geometry of the evaporation surface. It started growing linearly at 6
minutes for the experimental geometry from its initial hemispherical pattern. Variation of the
concentration in the top and bottom of the box during the 30 minutes explains the gradient observed
experimentally.
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Samantha Pagel
Optimization of a Microfluidic Device for Cell Capture of Spermatozoa Using Optical Trapping
Background: Optical trapping is a novel front-end separation technique that can be used to manipulate
dielectric particles, such as cells. In heterogeneous mixtures, optical tweezers can be used to manipulate
and isolate cells of interest from other cell types.
Methods: For this research, a range of 5 to 45 sperm cells were isolated from 1:20 diluted neat semen
and an equal volume mixture of 1:20 semen mixed with resuspended vaginal epithelial cells. The
collected sperm cells were extracted and carried through the entire DNA analysis process ending with
profile interpretation.
Results: Partial and full profiles of the male donor were obtained with an average trapping time of 2
minutes per cell and an average of 1 allele or less that could be attributed to the female contributor
observed in the profile.
Conclusions: Optical trapping is a promising alternative technique for isolating forensically relevant cells
of interest, such as spermatozoa, from other cell types in heterogeneous mixtures.
Arlenis Santana
A Scoping Review of Barriers and Facilitators to Latinx Caregivers’ Help-Seeking for Their Children’s
Mental Health Symptoms and Disorders
Background: This review aims to understand Latinx caregivers' barriers to mental health service and
help-seeking behaviors for their youth and identify caregivers' facilitators for mental health help-seeking
and mental health service use for their Latinx youth. Understanding parental experience is imperative,
given that they are considered the gatekeepers for children's care (Stiffman et al., 2004). Methods:
Guided by the methods outlined in Arksey and O’Malley. (2005) and Levac et al. (2010), the current
review addresses gaps in the existing literature by adapting cultural lenses in understanding Latinx
caregivers' perception of barriers to health-seeking behaviors and facilitators to accessing mental
treatment. Guided by aspects of The Behavioral Model of Health Services (Andersen, 1968), this review
had two main goals: (1) understand Latinx parents' perception of barriers to help-seeking for their
children (2) identify what are the facilitators of Latinx parent's mental health help-seeking and mental
health service use. Results: We identified 21 peer-reviewed articles (67% were quantitative, 19% were
qualitative, and 14% were mixed methods) that met the inclusion criteria for the current review. Seven
themes related to barriers were identified: cultural factors and characteristics, logistical, systemic and
societal, problem recognition and identification, fears about seeking therapy, parental and familial
behaviors and thoughts, and stigma and judgment. Additionally, seven themes related to facilitators
were identified: family social support, positive thinking and outlook, history and familiarity with therapy,
parental and child-related factors, demographic and logistical characteristics, school-related and cultural
factors. Conclusions: Discussion is centered around findings and highlights the main gaps in the
literature. Implications and future directions are discussed.
Quinn Terry
The Undiscovered Lowcountry: Death Ways and Material Culture in South Carolina
Background
The scholarship of burials in the Lowcountry of South Carolina is incomplete and focuses primarily on
Beaufort and Charleston. This project works to enlarge the scholarship of burial and death ways in the
“hinterlands” of the South Carolina Lowcountry – predominantly Hampton County, from 1850 to 1950.
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Methods
This project utilizes field work in nearly thirty burial grounds across Hampton County. An analysis of
common artistic elements and themes in epitaphs allows a glimpse into the culture of death and burial in
the forgotten Lowcountry. The material of the grave marker, lack thereof, placement, and care are all
examined. Additionally, archival research on the area and WPA Slave Narratives fill in holes where the
Black experience is often erased materially. Interviews with the granddaughter of the first licensed
mortician in the area, my grandfather, and E Hamilton also serve to fill in the gaps.
Results
The graves of Hampton County reveal an intensely variable landscape – marble pieces of art are placed
alongside home-etched poured cement markers. Churchyards, family burial plots, and city-owned
cemeteries all show an intense attention to care for the dead.
Conclusions
The researcher’s own assumptions about Hampton County as a predominantly low-income area were
challenged, and the various peoples who lived and died in the area are illuminated in stark display in the
cemetery. Hampton County burials exemplify the diversity of burial and death ways in the hinterlands of
Lowcountry South Carolina.
Colleen Walsh
Father-Child Relationship Moderates School Connectedness and Positive Functioning Relation
Background
Connection, and connectedness, is particularly important for adolescents’ development of positive
relationships, behavior outcomes, and achievements. Connection within the adolescent microsystem
(family and school) is of particular importance, as it is the context where adolescents spend most of their
time. In particular, positive connection with adults has been associated with increased positive
outcomes. However, father-adolescent connectedness is under explored as it relates to positive
adolescent functioning.
Methods
This cross-sectional study employed wave 5 (age 15) of the Fragile Families and Child Wellbeing study. A
stepwise regression analysis was used to determine the direct effects of child-reported school
connectedness and father-child connectedness on positive adolescent functioning, and the moderating
effect of the father-child connectedness on the relation between school connectedness and positive
adolescent functioning.
Results
Results showed that higher levels of school connectedness and higher quality father-child relationships,
respectively, were associated with higher levels of positive adolescent functioning. The interaction
between school connectedness and the father-child relationship was significant and indicated that at
both low and high levels of school connectedness, higher versus lower quality father-child relationships
were associated with higher positive adolescent functioning. However, this relation was stronger at
lower versus higher levels of school connectedness. These results highlight the particular importance of
the quality of father-child relationships in supporting positive adolescent functioning when youth
experience lower levels of school connectedness.
Conclusions
These results highlight the particular importance of the quality of father-adolescent relationships in
supporting positive adolescent functioning when youth experience lower levels of school connectedness.
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Regina Frazier
Lesson Planning with Universal Design for Transition Framework
Background: Building on the tenets of Universal Design for Learning, the intentions of the Universal
Design for Transition framework help special educators address both the transition and instructional
design needs of their students. IDEA 2004 requires that IEP teams include goals designed to support the
transition to post-high school activities. Unfortunately, these requirements become a barrier for special
education teachers (Scott et al., 2019). To address this challenge, Thoma et al. (2009) proposed Universal
Design for Transition (UDT) as a practical solution to ensure students with disabilities receive proper
academic instruction and transition planning. However, many special education teachers are not aware
of the UDT approach and report that their pre-service programs did not prepare them adequately to
address their students' academic and transition needs (Scott et al., 2019).
Methods: Through three phases of investigation, the research team seeks to answer their research
questions through a mixed-method design. Research questions include (1) Does participation in an online
training module improves the ability to write lesson plans that address academic and transition
instruction? (2) What differences are observed based on pre-service versus in-service teachers? (3) What
strategies are included in lesson plans developed after participation in the training module?
Results: Early results show uneven growth across UDT components that may merit further investigation
if the trend holds. Initial participation in modules and study shows growth incorporating UDT principles
and combining academic and transition education in lesson planning.
Preeti Kamat
An Exploration of Factors Influencing Faculty Engagement With Open Practices at the School of
Education: A Pilot Study
Background:
Open practices in academia are emerging as affordable tools in widening research access by removing
many barriers in the scholarly research and learning process. While faculty engagement with open
practices is increasing, there still remain some barriers to widespread participation. Though research to
date suggests faculty perceptions about promotion and tenure (P &T) policies influence faculty
engagement with open practices, many studies limit their focus on a few influencing factors. Answering
calls for more research, this pilot study aims to explore the influence of various factors on faculty
engagement with open practices, with a focus on promotion and tenure (P &T) policies based and its
unique influence on faculty decisions through the lens of Social Exchange Theory.
Methods:
During the first phase, 15 School of Education faculty members completed the survey about their
perceptions, engagement in open practices, and demographic data such as faculty classification. To
better understand the quantitative data, we will conduct focus groups and individual interviews.
Results:
Most faculty members felt the importance and benefits of open practices. However, beliefs about the
valuing of open practices in P &T and professional reputation did not show consensus. This implies group
uncertainty about support for engaging in open practices in general.
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Conclusion:
The quantitative results support the previous research (Lwoga & Questier 2014, Kim 2010, Kirschner,
2019). While refining the survey measures could be the next step for research, the preliminary
implication for higher learning institutions could be increasing faculty awareness about the availability of
resources for open practices faculty engagement.
Alizia Lambert
Ignored Voices: Jewish Youth with Intellectual and Developmental Disabilities
Background
At this stage in the research, lived experiences of religion and spirituality for youth with intellectual and
developmental disabilities (IDD) have historically been told through parental perspectives (i.e., Ault 2010,
2013; Carter, 2017; Nurullah, 2013; Norlin & Broberg, 2013; Poston & Turnbull, 2004) with limited
research directly from the perspective of the individual with disabilities (i.e., Carter et al., 2015; Sango &
Forrester-Jones, 2018; Turner et al., 2004) and young adults with disabilities (Carter & Boehm, 2019; Liu
et al., 2014), and even less research from the perspectives of Jewish young adults with disabilities
(Lifshitz et al., 2009). The purpose of this study is to explore the phenomenon collectively with the
participants (i.e., how Jewish youth with IDD experience Jewish rituals/practices in the home). Education
about individuals with disabilities in counselor education programs is often absent (Rivas & Hill, 2018)
and mainly limited to multicultural counseling courses (Rivas, 2020).
Methods
I will use descriptive phenomenology through a multiple-case study. Because my participants will range
in communication needs, providing multiple opportunities to share information is critical. Therefore, in
this research study, I will collect data through a demographic survey, two semi-structured interviews, and
an observation.
Results
I am currently in the data collection stage (after receiving IRB approval) and will have findings by the time
of the conference.
Conclusions
The findings from this study can educate counselor educators on lived experiences of spirituality for
young adults with disabilities, further preparing counselors to work with this high-needs population.
Robyn Lyn
Processing Equity Consciousness through CRE action research PD During Times of Unrest, Uncertainty,
and the Amplification of CRT Disinformation
Background
Equity initiatives, such as culturally responsive education (CRE), are under attack through local school
board demonstrations and state legislatures across the U.S. They are becoming a barrier to equitable
education. This study began before the public pushback and documents a timeline of events during a CRE
2-year action research professional development (PD). Though studies have examined the benefits of
CRE, few investigate equity consciousness (EC), an awareness of systemic (in)equity. My study examines
EC during a longitudinal CRE action research PD asking: How did equity consciousness present in dialogue
with veteran in-service teachers as they engaged with a PD to develop culturally responsive
teaching/culturally relevant education?
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Methods
Qualitative descriptive multi-case study using thematic analysis, thick description, and a phronetic
iterative analysis to identify characteristics of equity consciousness and potential barriers. Three cycle
semi-structured interviews using open-ended questions included six participants identifying as white
educators, 45 years of age or older, and with 13 or more years of experience.
Results
Educator-participants were found align with multiple dimensions of equity consciousness while engaging
in CRE best practices and strategies. Themes demonstrating multiple levels of equity consciousness were
associated with processing shifts in ideologies, practices of critical reflexivity, and potential vacillation in
the face of public pushback to educational equity.
Conclusions
Teachers developed some equity consciousness during a longitudinal action research CRE PD. Future
research should investigate the processes and equity literacy abilities impacting teachers that create
shifts in perspectives and deficit ideologies allowing for potential educational equity for all students.
Molly Taylor
The Pathways to Belonging and Engagement: Testing a Tailored Social Belonging Intervention for
University Students
Background
Prominent theories of motivation suggest that belonging plays a critical role in student success
(Connell & Wellborn, 1991). Social-belonging interventions have been shown to improve student
belonging, well-being, engagement, and more—especially those from traditionally disadvantaged
backgrounds (Walton & Brady, 2017). The current study aimed to explore the effects of a tailored socialbelonging intervention delivered in introductory classes at VCU on students’ belonging, engagement,
persistence, and achievement.
Methods
A diverse sample of first-year undergraduate students at VCU participated. To create authentic
intervention materials, we collaborated with a diverse group of upper-level undergraduate student
researchers who wrote narratives to present vivid stories of how they personally experienced and
overcame struggles to belong. Prior to and following the intervention, students completed a survey that
assessed student belonging, engagement, and social and academic fit. We also collected student
demographics, achievement, and additional data from institutional records.
Results
Following the implementation of the belonging intervention, data was collected on students’
sense of belonging, their social and academic fit at the university, and other related outcomes. While
most students felt as though they belonged at VCU and had the potential to succeed, there were still
some students who worried whether they belonged in college.
Conclusions
From students’ responses, faculty and advisors of first-year students were given an overview on
students’ current states of belonging at VCU. As an implication for future research, we argue that
including diverse upper-level students as fellow researchers in this work strengthens the authenticity and
effectiveness of the belonging intervention.
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Woudaise Admasu
MDA-7S as a Potential Therapy for Colorectal Cancer
Background: Colorectal cancer (CRC) causes the cells of the colon or rectum to grow abnormally.
Worldwide incidence of this disease is steadily increasing. Treatment options for CRC have stagnated for
the past 40 years, with current treatments being severely cytotoxic. New safe, effective treatments are
necessary to meet the increase in patients. Recently, MDA-7/IL-24 has gained traction as a specific antitumor agent for a broad variety of cancers through apoptosis induction. However, previous studies have
shown that the apoptosis induction by MDA-7 is significantly reduced in CRC compared to other cancers.
This could be due to a common mutation that CRC accumulates in KRAS. We hypothesize that CRC cells
treated with MDA-7S and an FDA-approved KRAS inhibitor will induce more apoptosis than with either
component used alone.
Methods: MDA-7S is a genetically modified version of MDA-7 that increases apoptosis induction by
secreting more protein than MDA-7. We will use MTT assays to measure cell growth, FACS and Western
blotting to monitor apoptosis and quantify the effects of each component on CRC cell growth and death.
Results: Our preliminary results have shown that MDA-7S and Regorafenib inhibit cell growth and induce
apoptosis. Studies are now focusing on confirming these effects and evaluating the effect of combination
treatment.
Conclusions: Combination studies will need to be done with multiple doses to study the effect of their
interaction on cell growth inhibition and apoptosis induction. These studies will determine if the effect of
the combination is truly synergistic in inducing growth suppression and apoptosis.
Susan Afolabi
Investigating the Role of TGM2 in Pancreatic Cancer-Driven Muscle Cachexia
Background
Muscle cachexia, also known as muscle wasting, is the loss of muscle mass and function, which is
prevalent in many advanced cancers. Patients with pancreatic ductal adenocarcinoma (PDAC) experience
severe muscle loss as a result of this malignancy. Our lab has shown that the transcription factor, Twist-1,
contributes to muscle wasting via induction of two muscle specific ubiquitin ligases MuRF1 and Atrogin1.
Subsequent studies from the lab showed that Twist1 crosslinking is induced by Transglutaminase 2
(TGM2) allowing for its activation. We hypothesize that TGM2 plays a role and is upregulated in PDACdriven muscle cachexia.
Methods
To probe this hypothesis, we injected pancreatic cancer cells (FC1242 KrasG12D) to wildtype mice
which resulted in PDAC and concomitant cachexia after two weeks. Several techniques were utilized to
assess the muscle cachexia phenotype, including body weight measurements, grip strength, histological
analyses, and western blot.
Results
As expected, we observed a decrease in body mass, strength and myofiber diameter in mice
injected with FC1242 KrasG12D. Interestingly, we detected an increase in TGM2 protein expression in
cachectic mice. These results demonstrate the ability of FC1242 KrasG12D to induce PDAC and
subsequently cachexia with an upregulation in TGM2.
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Conclusion
These results suggest a potential role for TGM2 in promoting PDAC-driven muscle cachexia. Our findings
could provide insight into the underlying molecular mechanisms of cancer cachexia, facilitating the
development of novel therapeutics targeting this disease.
Lois Akinola
Behavioral & Pharmacological Characterization of a Mouse Model of Nicotine Vapor Self-Administration
Background: In the U.S., a decline in combustible cigarette use has been observed due to the increasing
awareness of its harmful effects; however, this has been paralleled by an alarming increase in electronic
cigarette (EC) use. A fundamental limitation in our understanding of the consequences of EC use is due
to the lack of available animal models of nicotine vapor self-administration. The objectives of this study
were thus to develop and characterize the effects of nicotine in a mouse model of vapor selfadministration while considering relevant variables like sex.
Methods: Adult male and female C57BL/6J mice were trained to self-administer nicotine vapor using a
prototype system. A dose-response of nicotine intake was first established; then, brain and plasma
nicotine and cotinine levels were quantified using HPLC/MS. Finally, the effects of vaped nicotine on
nicotine-induced hypothermia, locomotion, and withdrawal were assessed after acute and repeated
exposure.
Results: Our results show successful acquisition of active vapor self-administration in mice. In general,
females were more sensitive to nicotine effects. Pharmacokinetic analyses revealed clinically relevant
nicotine plasma levels in mice compared to those observed in human smokers and vapers. Nicotine
showed no significant impact on body temperature after acute or repeated exposure; however,
locomotion was increased in the nicotine-treated group after repeated exposure. Finally, mice treated
with nicotine displayed significant withdrawal compared to vehicle-treated animals.
Conclusions: The scientific knowledge gaps concerning the health consequences of EC use are
significant concerns that can be addressed by developing valid and predictive animal models of vapor
self-administration.
Ohud Alhawiti
Humanizing NSG, NCG-hIL-15, and NSG-SGM3 mice with Various CD34+ Concentrations Conditioned
with busulfan.
Background:
Animal models are increasingly needed to conduct in vivo research of human cells without
endangering patients. These needs are met through humanized mouse models and are fast becoming
one of the essential techniques used in research. Various humanized mouse model techniques are
established for human cell engraftment and performance, but they still need improvement.
Methods:
We used twenty-six male and female NSG, NSG SGM3, and NSG hIL15 mice at six weeks age.
Busulfan-treated mice were injected with purified human umbilical cord blood (hUCB)-derived CD34+
hematopoietic stem cells (HSC) by tail vein. Fifteen weeks following HSC transplantation, the bone
marrow, spleen, and peripheral blood were examined for human immune cell engraftment.
Results:
The percentage of hCD45+ in NSG mice was significantly increased in spleen and bone marrow
more than in blood. In the bone marrow and spleen, the percentage of hCD45+cells were around 63%,
whereas the peripheral blood was around 10%. The median proportion of hCD4+ and CD19+ cells from
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a live hCD45+ was much higher than other human cell markers cells in the bone marrow, spleen, and PB
generally. The proportion of hCD45+ cells in IL15 mice injected with 100K, 30K, and 10K derived hCD34+
continued to increase with time, in three groups.
Conclusion:
We show how to make humanized NSG, NSG-hIL-15, and NSG-SGM3 mice using a simple method
which preconditions using busulfan. The results demonstrated a satisfactory rate of human CD45+ cell
engraftment without considerable toxicity and various hCD34+ cell engraftment concentrations at week
15 post engraftment.
Christiana Appiah
CRISPR Screening To Identify Epigenetic Regulators Role In Tumor Recovery Of Triple-Negative Breast
Cancer.
Background: Post-therapy recurrence in triple-negative breast cancer (TNBC) occurs in part because of
recovery from therapy-induced proliferative arrested states which includes polyploidy, senescence,
autophagy and apoptosis. Epigenetic modifications in tumors regulate many of these therapy-induced
cellular responses. Therefore, the objective of this study is to identify epigenetic regulators required for
recovery of TNBC from therapy-induced proliferative arrest.
Method: We transfected Cas9-MDA-MB-231 cells with a bar code-linked sgRNA library targeting 450
epigenetic regulators. We initiated sgRNA knockout, treated cells with doxorubicin (1uM for 2hrs),
allowed cells to establish proliferative arrest, and then recovery. The sgRNA barcode abundance was
monitored through this sequence by high throughput sequencing.
Results: Doxorubicin exposed cells exhibited evidence of DNA damage, senescence, autophagy,
polyploidy, and apoptosis. A population of these residual cells recovered when kept in culture beyond
10 days and showed a recovery from the cell stress states. We identified about 20 epigenetic genes that
regulate recovery from proliferative arrest. We are next testing if chemical inhibitors which act on the
product of these genes will prevent recovery of TNBC cell lines and patient derived xenograft models
from therapy exposure.
Conclusion: Epigenetics plays a role in recovery from therapy-induced proliferative arrest in TNBC. Once
identified and validated, our studies will provide pre-clinical evidence for targeting epigenetic regulators
as a therapeutic strategy for preventing recurrence of breast cancer in TNBC patients.
Maria Bent
The Role of CBP in Memory Deficits Following Adolescent Binge Ethanol
Background: Ethanol is the most consumed drug among adolescents, which can cause long-term effects
on protein expression and memory formation. While both adolescents and adults engage in binge
drinking, the neurological and behavioral effects differ. Proteins critically involved in memory
formation, cAMP response element-binding protein (CREB) and CREB binding protein (CBP), can be
decreased following ethanol exposure and when disrupted, result in memory deficits. This study
assessed the impact of age, sex, and ethanol on spatial memory and CREB-related protein expression.
Methods: Male and female DBA/2J mice were exposed to an intermittent binge ethanol model of either
water or 4g/kg ethanol from postnatal day (PND) 29-42 (adolescent cohort), or from PND 64-77 (adult
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cohort). After a 3-week abstinence period, mice were tested for spatial memory on the Barnes Maze.
Behaviorally naïve cohorts were used to collect PFC and hippocampal samples at the same time point
after the abstinence period for western blot analysis.
Results: Ethanol exposure decreased spatial memory in adolescents compared to controls, while adult
treated mice showed no difference. We hypothesize CBP expression will be decreased due to ethanol
treatment in adolescent but not adult treated mice. Meanwhile, CREB expression will be unchanged in
both age and treatment groups.
Conclusions: Together this data would suggest that the adolescent brain is more severely impacted by
the same ethanol exposure than an adult brain and that certain memory proteins are differently
impacted by ethanol. Supported by NIAAA R01AA026347 (JTW) and NIAAA F31AA029305 (MAMB).
Likem Boney
ADAM17 and Chronic Obesity-Induced Inflammation
Background
Immune cells such as macrophages and regulatory T cells (Tregs) play important roles in regulating
metabolism and inflammation within adipose tissue. Obesity is characterized by dysregulation in these
processes.
A Disintegrin And Metalloprotease 17 (ADAM17) is an enzyme responsible for cleaving tumor necrosis
factor (TNF), which is an inflammatory protein mediator. The global inhibition of ADAM17 is associated
with favorable effects in the context of obesity.
A previous study in the Martin lab investigated outcomes of ADAM17 deletion from macrophages in a
16-week model of diet-induced obesity. The present study is prolonged to 36 weeks as a chronic obesity
model.
Methods
We used a mouse model to test the effects of macrophage-specific ADAM17 deletion achieved through
the Cre-Lox system. Wild-type and ADAM17 knockout mice were placed on either a normal chow diet or
a high-fat diet (HFD) to induce obesity. Metabolic effects were assessed by body composition and
glucose tolerance measurements. After euthanization, perigonadal adipose tissue was collected from
each mouse to identify immune cells by their cellular markers using flow cytometry.
Results
Our data did not observe a significant difference in glucose tolerance in the ADAM17 knockout mice
compared to their wild-type counterparts for mice fed a high-fat diet. Flow cytometry analysis revealed
a lack of ST2+ Tregs in adipose tissue from ADAM17 knockout mice, which was increased in the previous
study.
Conclusions
Our data suggest that prolonged diet-induced obesity may override the benefits of ADAM17 elimination
on glucose tolerance and immune cell composition in adipose tissue.
Emily Brocato
Adolescent Binge Ethanol Alters H3K9me3 Regulation of Synapse And Dendritic-Spine Related Genes
Background: The prefrontal cortex (PFC) undergoes significant changes during adolescence, and alcohol
exposure during this time is particularly damaging. Consuming alcohol, especially in binges, negatively
impacts the adolescent brain, causing structural changes, decreased myelin, and lasting memory
Page | 35

deficits. Gene expression changes in the PFC were measured to uncover the mechanisms by which
ethanol induces these changes, and results showed that ethanol decreased myelin-related gene
expression and the expression of chromatin remodeling genes responsible for the methylation of
histone 3 lysine 9 (H3K9). H3K9me3 is a repressive histone mark that causes transcriptional silence and
is needed for oligodendrocyte differentiation. Specifically, H3K9me3 is required at certain synaptic
transmission-related genes to allow for oligodendrocyte differentiation to occur. Ethanol-induced
dysregulation of H3K9me3 could result in decreased oligodendrocyte differentiation, leading to deficits
in PFC myelin, and ultimately, memory deficits of binge ethanol-exposed adolescents. We aimed to
determine whether dysregulation of H3K9me3 was associated with these deficits.
Methods: Ethanol (4g/kg) or water were administered to adolescent male and female mice. Twentyfour hours after the last dose, chromatin immunoprecipitation coupled to sequencing (ChIP-seq) was
performed on PFC tissue to determine the genes where H3K9me3 was dysregulated by ethanol.
Results: Ethanol impacted H3K9me3 binding to genes relating to dendritic spine growth, axon guidance,
and synapse assembly.
Conclusion: While no direct connection between H3K9me3 and myelin was found, H3K9me3
dysregulation of genes involved in synaptic assembly and spine growth may still be a mechanism by
which memory deficits can occur after exposure to adolescent binge ethanol.
Supported by NIAAA R01AA026347 to JTW.
Holly Byers
The Role of DDI2 in Cancer Cell Growth
BACKGROUND: Human DNA Damage Inducible 1 Homolog 2 (DDI2) is an aspartyl protease and ubiquitin
shuttle protein capable of cleaving and activating its only known proteolytic substrate, transcription
factor NRF1, a master regulator of proteasome subunit genes. Aside from DDI2’s role in regulating NRF1
activation, members of our lab observed that in a xenograft tumor mouse model, triple negative breast
cancer cells deficient in DDI2 were unable to form tumors. This and other experimental evidence
suggest that DDI2 may be somehow acting to support cancer cell growth and tumor formation.
METHODS: We performed RNA sequencing experiments in two distinct control and DDI2-KO human
cancer cell lines (triple negative breast cancer (MDA-MB-231) and Ewing sarcoma (EW16)), which
revealed DDI2 to be an upstream regulator of the pro-inflammatory and pro-cancer NF-κB pathway. We
performed immunoblotting and qRT-PCR to measure expression NF-κB related genes.
RESULTS and CONCLUSIONS: NF-κB activation has been implicated across multiple cancer subtypes in
critical pro-cancer processes, including acceleration of cell proliferation, inhibition of apoptosis, and
promotion of angiogenesis, cell migration, invasion, and metastasis. Our data suggest that p105/p50
(NFκB1), a protein comprising half of the canonical heterodimer of NF-κB, is markedly decreased at the
protein level in DDI2-deficient cells in multiple cancer cell lines. We hypothesize that DDI2 supports
cancer cell and tumor growth through its impact on NF-κB pathway activation, and the observed
decreased tumorigenicity in DDI2-deficient cancer cells may be due to decreased activation of the NF-κB
pathway, in part due to lower levels of available p105/p50 in the cell.
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Brianna Dominguez
Evaluating the Susceptibility of Anti-Cytomegalovirus Glycoprotein B Monoclonal Antibody TRL345 to
Development of Resistance
Background:
Antivirals against cytomegalovirus (CMV), a herpesvirus that causes opportunistic and congenital
infections, result in complications. Safer alternatives include human-derived neutralizing monoclonal
antibodies (mAbs). MSL-109, an anti-CMV glycoprotein H mAb, blocks viral entry in vitro but failed
clinically. In vitro, CMV propagation with MSL-109 resulted in rapid and reversible resistance associated
with MSL-109 incorporation into progeny virions. Such phenotype has implications for other mAbs, such
as TRL345, a potent anti-CMV glycoprotein B (gB) mAb. We hypothesize TRL345 will not develop rapid
resistance and will be refractory to genetic resistance due to its strongly conserved epitope.
Methods:
Sequences encoding gB in nine clinical isolates sensitive to TRL345 and 114 GenBank gB sequences were
analyzed for polymorphisms within the epitope. To assess rapid and reversible resistance, a laboratory
strain is undergoing serial propagation with TRL345 in vitro. Resistance will be determined through
neutralization assays. Subsequent passage of resistant viruses without TRL345 will assess rapid loss of
resistance. Emergence of genetic resistance will be assessed following prolonged passage of CMV with
TRL345. Mutations within the epitope will be sequenced and associated growth impairments
characterized.
Results:
None of the nine clinical strains sensitive to TRL345 contained amino acid substitutions within the
epitope, while three substitutions were found in the 114 published sequences. Resistance experiments
are in progress.
Conclusions:
Substitutions within the TRL345 epitope can occur but are rare. Further TRL345 resistance studies will
provide insights on the potential for in vivo evasion of anti-CMV mAb therapeutics through in vitro
generation of neutralizing antibody-resistant viruses.
Emma Gnatowski
Mechanisms of Ethanol Anxiolysis: Role of Ninein Exon Expression in C57BL/6J and DBA/2J mice
Purpose: Anxiety disorders serve as a comorbidity and predictor of developing Alcohol Use Disorder
(AUD) with human subjects reporting stress and anxiety as the highest drivers of ethanol consumption.
The Miles laboratory previously identified Ninein (Nin) as a candidate gene underlying ethanol’s acute
anxiolytic-like properties in BXD recombinant inbred mice, using the light-dark box transition model of
anxiety. Ninein has been shown to undergo complex alternative splicing, including splice variants
specific to brain. Here we use qRT-PCR and RNAseq deep sequencing for a detailed analysis of
alternative splicing as a possible mechanism for Nin differential modulation of acute ethanol anxiolysis
in C57BL/6J (B6) versus DBA/2J (D2) mice.
Methods: Naïve C57BL/6J (B6) and DBA/2J (D2) male mice were micro-dissected for RNA extractions
and analysis via qRT-PCR and RNAseq. qRT-PCR was performed in the nucleus accumbens (NAc),
prefrontal cortex (PFC), and amygdala to analyze exon specific expression representative of Nin
alternative splicing variants. Additionally, RNA samples from B6 and D2 NAc were also sent for RNAseq
analysis by paired-end deep sequencing for >100 million reads/sample to assess Ninein transcript
variants.
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Results: B6 mice showed significantly greater basal expression of Nin transcript variant 1 (NINTV1) in
qRT-PCR, while D2 mice showed significantly greater basal expression in transcript variants 2, 3, 5 & 6
(NINTV2,3; NINTV5,6; NINTV6). RNAseq analysis results are currently in progress.
Conclusion: Analysis of Nin transcript variants in B6 and D2 mice has identified strain differences in
specific exon and transcript expression suggesting different transcript variant contributions modulate
ethanol’s anxiolytic properties. These studies provide the basis for studying how alternative splicing
modulates ethanol and anxiety-like behaviors and the mechanisms by which Nin isoforms contribute to
synaptic plasticity. Ongoing experiments by deep RNA sequencing of the NAc for full transcript
expression levels between B6 and D2 mice will add to our documented differential exon expression in
these two strains. Supported by NIAAA grant P50AA022537.
Alexandra Gonsiewski
Spontaneous Glioma Generation Requires Transcription Factor Ying Yang 1
Background
Robust angiogenesis, radioresistance, invasion, and immunosuppression make glioblastoma multiforme
(GBM) one of the most lethal cancers that is very difficult to treat.
Methods
We have further developed an oncogenic lentivirus-induced spontaneous mouse model of glioma that
generates tumors molecularly similar to the mesenchymal subtype of human GBM. This adopted model
allows for the genetic study of the role of individual genes during glioma generation and progression. In
this study, we examined the role of Yin Yang 1 (YY1) transcription factor that has been reported to
activate cytokine expression in glioblastoma cells and thus fuel chronic inflammation in GBM.
Results
Two different oncogenic viruses, expressing either NF1 shRNA or H-RasV12, efficiently generated
spontaneous gliomas from GFAP+ cells in WT mice. Unexpectedly, neither NF1 shRNA nor H-RasV12
expressing oncogenic lentiviruses were able to induce gliomas in mice lacking YY1 in GFAP+ cells
(YY1LoxP/LoxP; GFAP-CRE mice) regardless of efficient infection and lentiviral gene expression. The inability to
generate spontaneous gliomas in YY1LoxP/LoxP; GFAP-CRE mice was not caused by a unique
microenvironment containing YY1-deficient astrocytes since the growth of intracranially delivered WT
glioma cells was not inhibited in YY1LoxP/LoxP; GFAP-CRE mice.
Conclusion
Analysis of YY1 knock-down glioma cells surprisingly demonstrated that their proliferation was not
affected. However, YY1 knockdown had profound effects on genes controlling both metabolic and
biosynthetic processes. Thus, YY1 may be a critical regulator of metabolic rewiring needed to generate
gliomas in vivo.
Sam Gottlieb
Effects of the selective GSK3B inhibitor, tideglusib, on ethanol consumption, anxiety-like behavior, taste
preference, and downstream proteins
Background: We have shown modulations in glycogen synthase kinase 3 beta (GSK3B) abundance or
activity regulate ethanol consumption, suggesting potential as a therapeutic target for alcohol use
disorder (AUD). Here we report the GSK3B inhibitor tideglusib’s actions on ethanol consumption, basal
behaviors, and modulation of GSK3B targets.
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Methods: C57BL/6J males and females received i.g. 200mg/kg tideglusib, except drinking-in-the-dark
(males;100mg/kg i.p.). Drinking-in-the-dark (DID): Mice given 20% ethanol 4-hours, 4-days/week x 3
weeks and then i.p. tideglusib or vehicle x 4 days in a Latin Square design with ethanol consumption
measured daily. Light/Dark Box: Mice gavaged with tideglusib or vehicle and i.p. injected with 1.8g/kg
ethanol or saline then tested for 10-min. Taste Preference: Mice received tideglusib x 6 days and then
tested daily for saccharin or quinine taste preference. Western Blots: Mice received tideglusib or vehicle
i.g. 3x/week for 2-weeks and mPFC assayed for phosphorylated and total GSK3B, Dynamin1, and PSD95.
Results: Tideglusib decreased ethanol DID consumption, transiently increased locomotion, and had no
effect on anxiety-like behaviors or taste preference. Only total Dynamin1 showed tideglusib-induced
modulation where females had increased Dynamin1 and decreased pDynamin1/total Dynamin1.
Conclusion: Tideglusib is a promising AUD therapeutic, rapidly decreasing ethanol consumption in a
binge-drinking model. Tideglusib is likely not reducing consumption by altering taste or anxiety-like
behaviors. Dynamin1 is integral in activity-dependent bulk endocytosis and requires GSK3B-induced
rephosphorylation. Tideglusib increased Dynamin1 levels likely represent a compensatory response to
decreased GSK3B activity, providing insight to tideglusib’s mechanism in ethanol behaviors. Funded by
NIAAA grant R01AA027581.
Alaina Jaster
Influence of Psychedelics Psilocybin on Oxycodone-Induced Conditioned Place Preference in C57BL/6
Male and Female Mice
Background: Opioid use disorder effects over two million people in the United States. Current
pharmacotherapies are insufficient and causing their own set of unwanted side effects. Psychedelics
alter perception and cognition through activation of the serotonin 2A receptor (5-HT2AR) but have not
been found to lead to dependence or lethal overdose and are considered non-reinforcing. Serotonin has
modulatory effects on the mesolimbic pathway, which is implicated in the neurobiology of addiction.
Methods: The present study aimed to assess the ability of psilocybin to reduce oxycodone conditioned
place preference (CPP) in adult male and female C57BL/6 mice. Mice were trained to prefer one side of
a chamber associated with oxycodone through classical conditioning. Preference was determined by
recording time spent in all chambers and then by subtracting baseline preference from test preference
following conditioning. Psilocybin was given day 5 and mice were retested for preference on day 6 to
assess decreases in oxycodone-induced CPP.
Results: All mice treated with oxycodone displayed a preference to the drug-paired side compared to
vehicle. Using a paired two-tailed Student’s t-test to assess within subject alterations in behavior, the
data showed that male mice that received psilocybin following oxycodone conditioning had a decrease
in CPP. Female mice did not display this same decrease in CPP.
Conclusion: Our results support the notion that psychedelics can alter behaviors associated with SUD in
preclinical models. The ability of psilocybin to decrease CPP 24-hours after administration suggests that
psychedelics may have long-lasting therapeutic effects relevant to addiction.
Funded by NIH-R01MH084894, NIH-R01MH111940 and NIH-P30DA033934
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Donald Jessup
The Role of Butyrate in Paclitaxel and Morphine Induced Peripheral Hypersensitivity
Background:
Recent evidence implicates the gut microbiome in inducing peripheral hypersensitivity. An
important constituent of this microbiome are bacterial species that ferment fibers and produce short
chain fatty acids including butyrate. Butyrate is known to improve the integrity of the gut epithelium,
enhance antimicrobial peptides, and has an established role in reducing inflammation. We hypothesized
that sodium butyrate alleviates peripheral hypersensitivity as well as reduces neuronal hyperexcitability
in peripheral hypersensitivity.
Methods:
Animals were treated with Paclitaxel (PAC) (8mg/kg i.p q.d, total 4 injections) ± Sodium Butyrate
(10mg/kg i.p b.i.d), Morphine (Mor) (escalating from 20mg/kg i.p b.i.d on day 1 to 80mg/kg i.p b.i.d on
day 4) ± Sodium Butyrate (10mg/kg i.p b.i.d). Pac animals were assessed for peripheral cold
hypersensitivity using an acetone evaporation assay. Mor-treated animals were assayed using a hotplate test for hyperalgesia. Primary nociceptors were collected from dorsal root ganglia for
electrophysiological recordings.
Results:
PAC-treated mice developed cold hypersensitivity 7 days post PAC. Butyrate ameliorated this
paclitaxel-induced hypersensitivity. Similarly, Mor induced thermal hypersensitivity, which was also
reversed by sodium butyrate. Electrophysiological recordings revealed that PAC and MOR-treated
neurons developed hyper-excitability. In-vivo butyrate treatment attenuated this enhanced excitability.
Conclusion:
In conclusion the short chain fatty acid, butyrate, a major metabolite of the gut microbiome
plays an important role in preventing the development of drug-induced peripheral hypersensitivity.
Julianna Kang
Impact of Free Dermatology Clinic on Healthcare Delivery to Uninsured Patients – A Descriptive Analysis
Study
Background
Disparities in dermatologic care include reduced access to medications, reduced skincare knowledge,
presentations with more advanced stages of disease, and higher rates of mortality. These outcomes are
prevalent in ethnic minorities, patients of low socioeconomic status, and the uninsured.
Methods
A retrospective analysis was conducted in patients seen at Crossover Health Ministry, the only free
dermatology clinic in Richmond, VA, from December 2020 to December 2021. Data was extracted from
eClinicalWorks and de-identified patient data was collected.
Results
50 uninsured immigrant patients were seen over 62 visits by dermatologists with study range from 13 to
83 years of age, and 30% were pediatric patients. There were more female than male patients (64% vs
36%). Most of these patients were being seen for the first time, but a few patients needed multiple
follow ups. An interpreter was used for 82.3% of the visits. All but 1 patient came in with at least 1
chronic complaint. Common diagnoses included seborrheic keratosis (11.3%), acne vulgaris (8.1%),
psoriasis (8.1%), alopecia areata (6.5%), acrochordon (6.5%), and seborrheic dermatitis (4.8%). Biopsies
were taken during 6.5% of visits, and prescription medications were written during 46.8% of visits.
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Conclusion
The results emphasize the benefit of a free clinic that specializes in dermatology and offers interpreters
to overcome language barriers to bridge the gap in dermatologic care for skin of color patients. This is
also a great resource for medical student volunteers to get early exposure to dermatology and hence
increase diversity in the future dermatological work force.
Mary Clark Lind
An Anaplasma Phagocytophilum Surface Protein Promotes Host Cell Invasion
Background: Human granulocytic anaplasmosis (HGA) is a potentially fatal tick-transmitted disease
caused by Anaplasma phagocytophilum, an obligate intracellular bacterium with a tropism for
neutrophils. A. phagocytophilum utilizes surface proteins called invasins to facilitate entry into host
cells. We investigated the role of a newly-discovered surface protein that contributes to A.
phagocytophilum infection and its putative host-binding partner, CD18.
Methods: The efficacy of antibodies specific for either the A. phagocytophilum surface protein or CD18
to inhibit bacterial binding to and infection of human neutrophils or promyelocytic HL-60 cells was
evaluated using indirect immunofluorescence microscopy. To interrogate the role of CD18 as the
targeted receptor, A. phagocytophilum infection was assessed in host cells treated with siRNA to knock
down CD18 levels or, conversely, in cells transfected to overexpress CD18.
Results: Antiserum raised against the full-length bacterial surface protein or a highly conserved 15amino stretch thereof reduced infection by 25-35%. Antibodies targeting different regions of CD18
decreased infection by 21-25%. None of the antibodies impacted A. phagocytophilum cellular
adherence. siRNA silencing of CD18 resulted in a 50% reduction in infection, while its overexpression
increased infection three-fold.
Conclusions: The A. phagocytophilum surface protein-CD18 interaction facilitates host cell invasion, an
initial bacterial adherence step. Additionally, the surface protein’s CD18 binding domain was identified.
When considered in the context of previously identified A. phagocytophilum invasin-receptor pairs, this
newly discovered surface protein is part of a multi-invasin complex that cooperatively facilitates A.
phagocytophilum infection and could potentially be targeted to prevent HGA.
Jyoti Lodha
Effects of Adolescent Binge Drinking and Social Isolation Stress on Ethanol Intake and Cognition in
C57BL/6J Mice
Rationale: Ethanol is one of the most commonly misused substances among adolescents. Due to their
increased susceptibility to its rewarding effects and decreased susceptibility to its negative effects,
adolescents tend to drink more than adults, often drinking in binges. Disruptions to cortical
development by social isolation and/or binge ethanol during adolescence can lead to attention, social,
and cognitive deficits later in life, and increase risk for alcohol use disorders.
Methods: Single housing was used as a social stressor during adolescence to determine the behavioral
effects of isolation during adolescence. In experiments 1 and 2, male and female C57BL/6J mice were
tested on novel object recognition and Barnes maze in adulthood. In experiment 3, male C57BL/6J mice
were exposed to ethanol (20% v/v) or water in adolescence (P27-44) using a limited access drinking in
the dark (DID) model.
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Results: Isolated animals displayed deficits in object recognition as compared to group housed animals.
They also exhibited impairments on Barnes maze performance, indicative of both prefrontal cortex and
hippocampal deficits. Socially isolated animals drank significantly more than group housed animals
during adolescence.
Conclusions: Social isolation during adolescence leads to cognitive deficits in adulthood, indicative of
prefrontal cortex impairments. In the DID model, social isolation increased adolescent drinking. Females
drank more than males. Further investigation into the cognitive deficits using a DID model, the role of
the vHip � mPFC circuitry, and changes to dendritic spines will help pinpoint potential common
mechanisms impacted by social isolation or binge ethanol.
Lauren May
Sex Differences in the Innate Immune Response to Lung Cancer in Males and Females
BACKGROUND: Lung cancer is the second most diagnosed cancer. Lung cancer exhibits a sex difference,
though the exact mechanisms behind this difference are not well understood. Men have a higher
lifetime risk of developing lung cancer and often have more severe disease than women. There are
thought to be multiple factors that contribute to this difference, including the environment, lifestyle,
sex hormones, and differing immune responses.
METHODS: Studies were performed in C57BL/6, NSG, or Rag1-/- mice. LLC and CMT-167 cells were used
in flank and orthotopic models with antibody depletions and treatment with ABT-263. We used ex vivo
killing assays, multicolor flow cytometry, clonogenic survival, and LDH assays to characterize the role of
the immune system.
RESULTS: We observe a sex difference in two models of lung cancer in immunocompetent mice, but not
in models of breast, colon, or melanoma. This difference is dependent on the immune system,
specifically through natural killer cells and macrophages. This sex difference is lost in ovariectomized
mice. Multicolor flow cytometry shows differences in immune cell populations in tumors and spleens in
males and females. Preliminary data suggests pro-apoptotic ligands are more effective in cells exposed
to female mouse serum than male mouse serum. Reduced tumor growth in female mice can be further
enhanced with ABT-263, and this effect requires NK cells.
CONCLUSIONS: The innate immune system modulates the sex difference in lung cancer. This research
opens the potential for immune stimulating therapies, combined with ABT-263, as a novel treatment
approach.
Bryan Mckiver
The Role of Astrocyte Elevated Gene-1 (AEG-1), A Novel Multifunctional Protein, In ChemotherapyInduced Peripheral Neuropathy
Background: Chemotherapy-induced peripheral neuropathy (CIPN) is a dose-limiting side effect of
chemotherapy treatment, often resulting in the discontinuation of treatment. Taxanes, such as
Paclitaxel, are a class of chemotherapeutics associated with high prevalence of CIPN development.
Taxanes activate peripheral macrophages, generating a neuroinflammatory response that contributes
to CIPN development and maintenance. Astrocyte Elevated Gene-1 (AEG-1) is a multifunctional protein
that modulates macrophage activity and regulates inflammation through direct interaction with NFκB, a
transcriptional regulator of proinflammatory cytokine (PIC) expression. Our goal is to investigate the
role of AEG-1 in Paclitaxel-Induced Peripheral Neuropathy (PIPN) and associated neuroinflammation in
dorsal root ganglia (DRG). Methods: 12-24 weeks old AEG-1 global knockout (KO) and wildtype (WT)
male and female mice (C57BL/6J background) were used in a model of CIPN produced by administration
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of 8 mg/kg, i.p. injections of paclitaxel. Mechanical hypersensitivity and cold sensitivity were assessed
via Von Frey filaments and acetone test, respectively. mRNA expression was quantified via qRT-PCR.
Plasma level concentrations of paclitaxel were assessed via mass spectrometry. Results: AEG-1 KO mice
displayed protection from paclitaxel-induced mechanical hypersensitivity and cold sensitivity, unlike
their WT counterparts. Paclitaxel increased the expression of AEG-1 and multiple PIC (TNFα, IL1-β, IL-6)
in the DRGs of male WT mice. However, PIC levels were unchanged in paclitaxel treated AEG-1 KO male
mice. Plasma concentration levels of paclitaxel did not differ between AEG-1 KO or WT mice.
Conclusions: Our data suggest that AEG-1 plays a significant role in the development and maintenance
of paclitaxel-induced mechanical and cold hypersensitivity. And that the expression of AEG-1 mediates
paclitaxel-induced neuroinflammation in the DRGs.
Christiane Morecock
Analysis of Nucleosome Remodeling Factor (NURF) in Publicly Available Human Cancer Databases
Background: Epigenetic modifications largely regulate gene expression by altering accessibility of DNA
in chromatin to the transcription machinery. Chromatin remodeling complexes (CRCs) are complexes of
proteins that work to specifically alter accessibility to DNA. These CRCs have evidence as being drivers
of cancer biology, however many of them have not been studied extensively.
Methods: We used The Cancer Genome Atlas (TCGA) pan-cancer datasets, and other robust public
available datasets, to study the essential and unique NURF subunit; bromodomain PHD finger
transcription factor (BPTF) in human cancer biology. Specifically to study correlations between BPTF
expression and mutation with a number of cancer metrics including survival, cell growth and coregulated gene expression.
Results: With this data combined, we found significant differences in survivability based on expression
of BPTF in tumors. Normal human tissues with lower average expression of BPTF, show significantly
decreased patient survival when a tumor’s BPTF expression was higher. Copy number alterations of
BPTF also showed significant differences in survivability of patients. We found highly correlated genes in
human patients and cancer cell lines. Several MEK inhibitors had a significant correlation of low AUC to
low BPTF expression.
Conclusions: Using these resources, we were able to make predictions which human cancers have
better survival outcomes with lower BPTF expression to target the NURF complex, whether targeting
BPTF would cause toxicity in humans, treatments to use in combination with a NURF inhibitor which
may increase effectiveness, and highly correlated genes that could be used as bio markers for dosing
strategies.
Asmaa Namoos
Changes in Obesity and Diabetes Severity during the COVID-19 Pandemic at Virginia Commonwealth
University Health System
Background: The COVID-19 pandemic significantly changed the lives of millions of people in the United
States, preventing them from continuing their regular lifestyles. This study examined the manifestation
of “Covibesity” in the patient population of the Virginia Commonwealth University (VCU) Health System
and explored the effects of the distraction caused by the pandemic in the management of diabetes
disease.
Methods: This project analyzed Body Mass Index (BMI) rates of the general adult patient population at
the VCU Health System during the COVID-19 pandemic compared to prior years. The project also
investigated the changes in the severity of diabetes cases treated at the VCU Health System by
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comparing HbA1c laboratory results and the number of diabetes-related Emergency Department (ED)
visits before and during the pandemic. The results were stratified by age, gender, and race to examine
subpopulations.
Results: The mean BMI index for the general patient population increased from 2018 to 2019 but
decreased in 2020. The mean HbA1c measurements for the diabetic patient population increased from
2018 to 2020, while the number of emergency department visits declined in 2020 for the same
population. When stratified by race, the trends in the outcomes largely reflected those of the overall
mean. The African American population had a higher mean BMI, HbA1c, and number of ED visits than
other races, but showed the same temporal behavior to the overall mean.
Conclusions: Health disparities toward the African American population need further studying in order
to find the causes and therefore reduce gaps in health.
Asmaa Namoos
The Influence of Religion and Socio-cultural Elements on the Knowledge, Attitude, and Behavior related
to Cervical Cancer among Muslim American Women in Virginia, USA: A Qualitative Study
Background: Cervical cancer is one of the most common cancers among females. According to the
WHO, almost all cervical cancer cases are caused by HPV, a sexually transmitted virus. Cervical cancer
screening is crucial as it reduces incidence and mortality rates of cervical cancer. This study explored
multi-contextual factors, such as religious, behavioral, and sociocultural elements that may influence
Muslim women's decisions regarding cervical cancer screening and HPV vaccination.
Methods: The study is a mixed-method, cross-sectional study using in-depth interviews. Eligibility
criteria included being a Muslim Woman, older than 18 years old, a Virginian resident, able to speak,
read and write in English, and able to give consent. The Massey Cancer Center at the Virginia
Commonwealth University collaborated with the Islamic Centers in Richmond, where the study team
approached women in the Mosque before and after Friday prayers.
Results: Single women had zero visits to the OB/GYN, while all married women had at least one. Female
physicians were found to be a preference to all women. A language barrier was observed in almost all
women’s experiences. Religious misconceptions about the risk factors of cervical cancers were rather
common. None of the participants were vaccinated against HPV.
Conclusions: Our study showed women are more likely to seek screening if they had the proper
knowledge. A brief discussion about the vaccine and its components’ Halal status (approved by Islam)
would impact the choice to receive the HPV vaccine and gain more trust in the vaccination program.
Khanh Nguyen
Targeting Chemotherapy-Induced Senescent Head and neck Squamous Cell Carcinoma with Senolytic
Agents
Head and Neck squamous cell carcinoma (HNSCC) are cancers that are derived from the mucosal
membranes of the oral cavity, larynx and pharynx. Early-stage detection yields favorable prognoses and
treatment rates, though HNSCC’s ability to metastasize to the lymph nodes and lungs have revealed
fatal consequences. Cisplatin, a DNA damaging agent that is used in the treatment of HNSCC has proven
to be effective but cytotoxic. Additionally, chemotherapy can induce HNSCC cells into a state of growth
arrest called cellular senescence. Senescence is often a response to chemotherapy treatment and
cellular stress, and has been found to secrete inflammatory cytokines, so called senescence associated
secretory phenotypes (SASP). We and others have found that that chemotherapy-induced senescent
tumor cells are not in eternal growth arrest and have the capacity to re-emerge and recover as stronger
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proliferating cells. Our study aims to eliminate these cells to suppress tumor growth, minimize the risk
of recurrence and extend survival. Moreover, the upregulated expression of pro-survival BCL-2 family
proteins such as BCL-2 and BCL-XL has been found in tumor cells and are highly associated with
resistance to chemotherapy. ABT-263 (Navitoclax) is a dual inhibitor of BCL-2 and BCL-XL that has been
used in a two-step approach to eliminate cisplatin-induced senescent tumor cells. The tumor cells are
treated sequentially, first by inducing senescence with treatment of cisplatin followed by treatment of
senolytic agents. We have demonstrated that BCL-XL and its pro-apoptotic partner, BAX, play the larger
role in this dance of cellular death. In mouse models of HNSCC, we have seen greater survival in
treatment with cisplatin followed by ABT-263 over those treated with cisplatin or ABT-263 alone.
Although our data supports ABT-263’s capacity to effectively eliminate senescent cells, there are
drawbacks with this senolytic agent in clinical settings. It was found that ABT-263 induces dose-limiting
thrombocytopenia in patients due to its on-target specificity to platelets. To reduce this toxicity in
patients, a PROTAC, DT2216 was developed that targets BCL-XL to the Von Hippel-Lindau (VHL) E3 ligase
for degradation; the VHL E3 ligase is minimally expressed in platelets. By Western blotting, we
confirmed BCL-XL degradation in DT2216-treated HN30 (p53 wild-type) and HN30R (cisplatin-resistant)
HNSCC cell lines. By crystal violet staining, we further confirmed that DT2216 and ABT-263 significantly
reduced cell viability following treatment with cisplatin and palbociclib in HN30 and HN30R,
respectively. To better understand the mechanism of these senolytic agents in this two-step approach,
we will continue to use HN30 and HN30R in addition to HN12 (p53 null), and UMSCC104 (HPV-positive)
human HNSCC cell lines. The primary objective of our study is to better understand the mechanism of
DT2216, determine the frequency and dose for optimal efficacy in sequential combination with
chemotherapeutic drugs, limit toxicity and improve overall survival in vitro and in vivo mouse models.
Walker Rogers
Ethanol-induced Analgesia: Quantitative Trait Locus Mapping with Recombinant Inbred Mouse Lines
Background: Alcohol consumption produces analgesic effects, and people experiencing pain conditions
may drink alcohol to alleviate discomfort. However, tolerance to alcohol analgesia contributes to
escalating consumption and dependence. Both nociception and alcohol-induced analgesia have high
interpersonal variability and are under significant genetic control. We have recently shown substantial
alcohol-induced antinociception differences between B6 and D2 mice with moderate heritability
estimates (h =0.42). Elucidating the genetic architecture of these processes could lead to better
treatment of pain conditions. Here we identify loci associated with variation in alcohol-induced
analgesia across C57BL/6J x DBA/2J (BXD) mouse lines.
Methods: On Day 1, male and female mice from 45 BXD recombinant inbred strains were assayed for
basal hotplate latency times as a metric of pain sensitivity. After baseline reading, mice received either
alcohol (2g EtOH/kg) or saline via oral gavage and repeated the hotplate test 30 minutes post-gavage.
On Days 2-4, mice received either saline or 0.5g EtOH/kg. On Day 5, mice were gavaged with saline or
acute alcohol (2 g EtOH/kg) and underwent a final round of hotplate testing. Quantitative trait locus
(QTL) mapping of hotplate latencies was performed using the R package qtl2.
Results: A significant QTL was identified on chromosome 1 for Day 1 hotplate latency in male mice
receiving alcohol. Using transcriptomic databases, candidate genes with eQTLs in the support interval
were identified.
Conclusions: A genetic study of alcohol-induced analgesia using BXD mouse strains identified significant
sex-dependent QTLs that contribute to variation in analgesic responses to acute and chronic alcohol.
2
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Amber Rogers
Spag17 is Important for Nuclear Transport of Protamines during Spermiogenesis
Background: During spermiogenesis, germ cells undergo nuclear remodeling and chromatin
compaction as part of a differentiation process. Protamines (Prm1 and Prm2) are nuclear proteins
that replace histones in the late phase of spermiogenesis and ensure chromatin compaction and
nuclear remodeling. The mechanism implicated in nuclear translocation of these proteins is not
well understood. We hypothesize that Spag17, a protein essential for protein trafficking,
facilitates the transport of protamines to the nucleus.
Methods: Spermatids from adult wild-type (WT) and Spag17 knockout (KO) mice were isolated,
and immunofluorescence staining was conducted to examine the localization patterns of
protamines. Cultured cells (CHO, COS-I, NIH-3T3 and fibroblasts) were transfected with the
pcDNA expressing vector for Spag17, Prm1, Prm2 or a combination of them. Expression of these
proteins at 24, 48, 72 and 96 hours was studied and quantified using Image J.
Results: Isolated mouse spermatids revealed reduced nuclear/cytoplasm ratios of protamines in
Spag17 KO spermatids in comparison to WT controls (Prm1, 1.10 ± 0.12 vs 1.98 ± 0.28, p=0.04;
Prm2, 0.38 ± 0.09 vs 1.49 ± 0.22, p=0.003). Moreover, protamines displayed reduced
translocation to the nucleus when transfected into Spag17 KO fibroblasts (Prm1, 59.94% ± 6.51;
Prm2, 32.34% ± 7.62) compared to WT fibroblasts (Prm1, 88.62 % ± 2.44; Prm2, 69.86%
±8.85), p=0.0001. However, no statistically significant differences were observed when
protamines were transfected in the presence of Spag17 using CHO, COS-I and NIH-3T3 cells.
Conclusions: Spag17 influences the transport of Prm1 and/or Prm2 from the cytoplasm to the
nucleus.
Zachary Tatom
Car8 Expression in Prefrontal Cortex Significantly Correlates with Decreased Voluntary Ethanol
Consumption in Diversity Outbred Mice
Background
Human and animal model data suggest correlations between anxiety and risk for ethanol consumption
or alcohol use disorder (AUD), and that genetics contributes to both disorders. Our lab has recently
performed a genetic study on ethanol-drinking phenotypes across 636 male Diversity Outbred (DO)
mice. DO mice were derived from 8 founder strains displaying high genetic and phenotypic variation,
making them suitable for fine genetic mapping (~2-4 Mb). eQTL analysis in our DO mouse population
have identified Car8 as a potential candidate gene for ethanol-related behaviors. Here we analyze gene
expression of candidate gene Car8 in prefrontal cortex (PFC) to identify correlations with our ethanoldrinking phenotypes.
Methods
Mice were then exposed to 5 weeks of intermittent ethanol access using a three-bottle choice
paradigm, after which time animals were sacrificed and tail samples were genotyped by GigaMUGA
microarray and 220 PFC samples were sent out for RNA-seq and transcript levels were variant
stabilized. All phenotypic data were square root or log transformed for normalization. Correlations
between phenotypes and individual variant-stability transformed gene expression were calculated using
the corrr package for R.
Page | 46

Results
Car8 expression was significantly negatively correlated with ethanol-drinking phenotypes including first
and last week consumption, preference, and 30% choice. The strongest observed correlations were
between last week consumption and last week preference.
Conclusions
Significant correlation between Car8 expression in PFC and ethanol consumption provides further
evidence for its potential role in modulating ethanol-related behaviors in mice. Supported by NIAAA
grant P50AA022537.
Natalie Truby
Zfp189-Mediated Transcription in the Prefrontal Cortex Regulates Social Behavior
Background:
Earlier work has correlated the expression of Zfp189 within mouse prefrontal cortical neurons with
enhanced behavioral resilience to social stress. However, the exact mechanisms through which Zfp189
is able to mediate social behavior remains unclear.
Methods:
The Zfp189 gene product is a KRAB zinc finger transcription factor of unknown function. To directly
interrogate the function and gene targets of ZFP189, we reprogrammed the endogenous ZFP189WT by
replacing the repressive KRAB domain with an enhanced transcriptional activation domain (VP64-p65Rta (ZFP189VPR) or by removing the functional moiety entirely (ZFP189DN). Upon packaging these ZFP189
variant constructs in viral vectors and delivering to mouse prefrontal cortex (PFC), we tested social
interaction and elevated plus maze behaviors following a subthreshold social defeat. The infected PFC
tissues were then microdissected and subjected to RNA-sequencing (RNAseq), providing insight into
which ZFP189-gene targets might be mediating these effects. Lastly, we investigated the consequences
of altered ZFP189-mediated transcriptional function on dendritic spine density and morphology in
cortical pyramidal neurons.
Results:
We observe that viral expression of ZFP189WT or the synthetic ZFP189VPR results in mature dendritic
spines on pyramidal neurons. However, only the synthetic ZFP189VPR precipitates pronounced social
withdrawal in these mice. In performing RNAseq with these tissues, we identify a divergent impact on
genes relating to adaptive immune response and implicate interferon-regulatory factors as ZFP189sensitive mediators of social behavior.
Conclusions:
ZFP189 regulates social behavior by functioning as a transcriptional repressor at key adaptive immune
target genes in PFC cortical neurons, which drive dendritic spine maturity and pro-social behaviors.
Alexander Washington
Characterization of the Rep68-ITR Nicking Complex Using Cryo-EM
Background
Adeno-Associated Viruses (AAV) are small non-pathogenic viruses that are currently being used
in gene therapy applications. Challenges persist with the vector due to limited knowledge in viral DNA
unpackaging. Our research was focused on the replication proteins 68 (Rep) involved in all important
steps of viral replication, DNA unpacking, and integration. By binding to the rep binding site (rbs) on
AAV genome, Rep will nick DNA at the terminal resolution site (trs). Utilizing Cryogenic Electron
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Microscopy (Cryo EM) and relaxation assays, specific functions of steps in this reaction can be
understood.
Method
Rep68 wild type and five mutants were prepared through E. Coli expression in Bl21 P. Lysis cells.
Cultures were purified via HPLC purification on nickel bead affinity and size Exclusion
chromatography. Relaxation assays on agarose gels were used to optimize conditions for DNA trs
nicking. ITR sequences were ligated into PUC19 plasmids and were mixed with mutants of Rep68 to
assess for nicking by quantifying the disappearance of supercoiled DNA on the gel. Rep68-ITR complexes
were generated using ITR DNA oligos with a molar excess of Rep68 and purified through size exclusion
chromatography.
Results
Relaxation assays revealed a decrease in nicking efficiency when phenylalanine’s in the binding
pocket of the protein are removed. Purification of the complex is still being worked on due to current
conditions only cleave 45% of DNA.
Conclusion
There are potential steric assortments in Rep68 that contribute to trs nicking. Further analysis
will be performed with Cryo EM once complex is successfully purified.

School of Nursing
Tracye Proffitt
Cognitive Impairment, Physical Impairment, and Psychological Symptoms in Intensive Care Unit
Survivors: A Pilot Study
Background. Intensive care unit (ICU) survivors may experience cognitive, physical, and psychological
health impairments. Having one or more impairments is known as post-intensive care syndrome (PICS).
Experiencing delirium in the ICU increases the risk of some of these impairments. Few studies have
examined associations among these impairments in the context of delirium. This descriptive,
correlational study aimed to: 1) examine associations among PICS impairments in ICU survivors at ICU
discharge and one-month post discharge, and 2) determine whether PICS impairments differ by
delirium status. A model adapted from Meleis’ Transitions Theory guided the project.
Methods. Participants were screened for cognitive, physical, and functional impairment and for
depression, anxiety, and post-traumatic stress symptoms at both time points. The electronic health
record was reviewed to determine delirium status. Data collection occurred from July 2020 through
August 2021. Data were analyzed using Spearman’s correlation tests and t-tests.
Results. Fifty participants were enrolled. Cognitive impairment was the most common impairment
experienced. We found a moderate positive correlation between functional status and cognition scores
at both time points. We did not find differences in PICS impairments based on delirium status.
Conclusions. Our findings suggest an association between cognition and functional status. Further
research is needed to fully understand this association. While we did not find differences in PICS
impairments based on delirium status, the mean duration of delirium was short and the number
delirium positive participants was small. These pilot data will inform a larger study to develop a
predictive model of PICS.
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School of Pharmacy
Dina Alramadhani
Identification of Pyruvate Kinase Modulators as Therapeutics for Sickle Cell Disease and Cancer
Background: Pyruvate kinase (PK) plays an essential role in the final step of glycolysis, catalyzing the
transfer of phosphate from phosphoenolpyruvate (PEP) to adenosine diphosphate (ADP) to form
pyruvate and adenosine triphosphate (ATP), respectively. The highly homologous L and R isoenzymes
(PKLR) are expressed by the gene PKLR. Erythrocyte PKLR has been implicated in several diseases.
Activation of PKLR reduces the levels of 2,3-Bisphosphoglycertae (2,3-BPG), an allosteric effector of
hemoglobin, and critical contributor to sickle cell disease pathogenesis. PKLR inhibition has been shown
to suppress the Warburg effect in hepatocellular carcinoma (HCC). Therefore, finding both activators
and inhibitors of PKLR have potential uses as anti-sickling and anticancer agents, respectively.
Methods: A virtual screening campaign using AtomNet® technology, a unique artificial intelligence
platform that integrates deep convolutional neural networks to drug development, was initiated. A total
of 158 compounds were obtained and tested for modulating human PKLR. PKLR protein carrying an Nterminal His-tag was expressed in E. coli and purified using a Ni-NTA column. The lactate dehydrogenase
(LDH)–coupled assay was used to measure the decrease in UV/VIS absorbance at 340 nm due to the
oxidation of NADH by LDH while converting pyruvate to lactate. The kinetic characteristics and potency
of promising compounds were estimated using PEP doses (0.25-3.0 mM) to determine Km, Vmax, IC50,
EC50, and Kd. The (wound-healing) and (CCK-8) assays were used to screen potential inhibitors. Analogs
of the five promising hits were identified using the same method. Structural studies using X-ray
crystallography and/or cryo-EM are ongoing to determine PKLR-ligand interactions.
Results: Several potential hits were found from first generation compounds, including 2 activators and 3
inhibitors. Kd for these promising compounds show low to moderate binding affinity, ranging from (423µM). Two inhibitors show dose-dependent antiproliferative activity in Hep3B cell with IC50 range of
(10-20µM). Out of a second 88 generation analogs, 2 activators and 3 inhibitors were identified with an
IC50 and EC50 ranging from (0.5-13µM).
Conclusion: PKLR is a potential target for both sickle cell disease and liver cancer. A virtual screening
campaign was carried out for allosteric modulators of PKLR. Compounds were obtained and assayed.
Several compounds were found to be promising modulators of PKLR activity and potentially useful for
treating SCD or cancer.
Akua Donkor
Understanding the Role of PDXI in Pyridoxal 5'- Phosphate (PLP) Homeostasis
Background: Pyridoxal 5’-phsophate (PLP) is the biologically active form of vitamin B6 and a cofactor for
over 180 B6 enzymes involved in critical biochemical reactions, such as neurotransmitter synthesis. PLP
can be obtained from 2 pathways: de novo and salvage pathways, the latter using the B6 vitamers,
pyridoxal (PL), pyridoxine (PN), and pyridoxamine (PM) to make PLP catalyzed by PL kinase and PNPO
(pyridoxine 5’-phosphate oxidase). A third salvage enzyme, PDXI was recently discovered to catalyze PL
in the presence of NADPH to form PN and NADP+, however, there is only limited information on PDXI
structure and function.
Methods: PDXI was expressed and purified, and the protein used for steady state kinetic and x-ray
crystallography studies. Computational studies were also performed to elucidate the mode of substrate
binding.
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Results: The crystal structure of PDXI has been determined to 2.2Å. PL and NADPH bind to PDXI with km
of ~0.04 mM, with enzyme velocity of 1-5 µM/min. The putative binding site of NADPH has been
elucidated.
Conclusion: The ongoing study is expected to provide detailed molecular level information that will be
useful in understanding PDXI involvement in PLP homeostasis.
Rosalie Hoyle
Exploration of Naphthoquinone Analogues in Targeting the TCF-DNA Interaction for Inhibition of the
Wnt/β-catenin Signaling Pathway
Background. A structure-activity-relationship study of seven previously identified chloronaphthoquinone analogs was conducted to evaluate their abilities to inhibit the Wnt/β-catenin signaling
pathway. The Wnt/β-catenin signaling pathway plays essential roles in colorectal cancer (CRC) initiation,
proliferation, and development. While targeting the Wnt/β-catenin pathway has been validated as a
very promising approach for CRC treatment, developing a therapeutic for inhibition of this elusive
pathway has been very challenging for researchers.
Methods. Wnt reporter assays, real-time-quantitative-PCR, clonogenic assays, and tumor sphere
formation studies were conducted to evaluate the inhibitory effect of the chloro-naphthoquinone
analogs on Wnt target gene transcription and CRC cells growth in vitro. The mechanism of action of
these compounds was elucidated through computational modeling analysis and chromatin
immunoprecipitation binding assays. The top compounds were further tested using a CRC patientderived organoid model.
Results. Of the seven chloro-naphthoquinone analogues, we found that two compounds, Compound 3
and Compound 6, significantly inhibited Wnt target gene transcription and Wnt-induced colorectal
tumorigenesis. It was revealed that Compound 3 and Compound 6 inhibit the Wnt/β-catenin pathway
through disruption of TCF4-DNA binding, a crucial step that activates the Wnt/β-catenin signaling
pathway.
Conclusions. Taken together, this study demonstrated a novel mechanism of action for these chloronaphthoquinone analogs, which can be further explored in future drug design and discovery efforts for
small molecules targeting the TCF family proteins for inhibition of the Wnt/β-catenin signaling pathway.
Joshua Morriss
Retention Time Prediction via a Quantitative Structure Retention Relationship (QSRR) Workflow for
Phospholipids in Human Plasma
Background. Complete annotation of the lipidome via untargeted approaches remains challenging.
While both accurate mass and fragment spectra contain valuable information, the high isobaric nature
of the lipidome require the incorporation of retention time (RT) information for unambiguous identity
assignment. We demonstrate that a quantitative structure retention time relationship (QSRR) with
machine learning algorithms, selected by lipid class, can address this challenge by predicting RT for
lipids.
Methods. Lipids were obtained from human plasma by methyl-tert-butyl-ether (MTBE) and methanol
biphasic extraction. Analysis occurred on a Sciex TripleTOF 6600 coupled to Agilent 1290 LC. Our
statistical workflow was programmed in R (version 4.0.5). Analyte descriptors were calculated by their
SMILES notation. Three machine learning algorithms (MLA) were deployed (BRNN, RF, and XGBoost) for
all lipids and lipid classes.
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Results. Among our main findings, we determined BRNN to be the best fit QSRR MLA for all lipids (n =
311; RMSE = 0.76, R2 = 0.89) and phosphatidylinositol (PI, n = 41; RMSE = 0.17, R2 = 0.99). Other lipid
classes’ RT were more accurately predicted by different QSRR MLA models, such as RF for
lysophosphatidylethanolamine (LPE, n = 15; RMSE = 0.12, R2 = 0.83); these findings demonstrate the
importance
of
empirically
studying physiochemical
properties
in
RT
prediction.
Conclusions. Within this workflow, we have optimized QSRR statistical models that predict the RT of
global phospholipids, specific to each lipid class. This workflow may later be integrated into existing
lipidomics software, so that the RT correction can be made continuously during analysis.

School of Social Work
Sunghwan Cho
Moderating Effect of Race and Ethnicity between Confidence in Healthcare Knowledge and Health
Behavior
Background
The study aims to identify the effect of confidence of knowledge in health care as a predictor of health
care behaviors and the moderation effect of racial and ethnic difference. The involvement in healthrelated activities of individuals were highlighted more than ever during COVID-19, especially for older
adults. In the health belief model, perceived self-efficacy regarding health could affect health
behaviors.
Methods
The study used data from American Health Values Survey Wave 1 (2015-2016). Multiple regression was
used using a moderating effect of race/ethnicity, including relevant covariates.
Results
The sample was older adults aged 65+ (n=1,427). Race and ethnicity included White (82.2%), Black
(7.8%), Hispanic (3.7%), Asian (1.4%) and other races (4.9%: Pacific Islander/American Indian/Alaskan
Native, and others). Confidence in healthcare knowledge was formed from four domains (M=3.59;
SD=0.42; range:1-4); confidence about knowing time and place for medical care, and how to prevent
health problems. Health behavior was derived from responses to seven areas (M=3.76; SD=0.66;
range:1-5); Exercising, limiting food sizes, praying, relieving stress, getting appropriate screenings,
maintaining a healthy weight, and consulting with the doctor.
Findings revealed self-efficacy was associated with health behavior (b=0.4, SE=0.05, p<.05), and
race/ethnicity was a significant moderator in the association between self-efficacy and health behavior
for Black older adults (b=0.39, SE=0.15, p<.05) compared to non-Hispanic White older adults.
Conclusions
The findings indicate confidence in health care knowledge can lead to actual involvement in health care
activities. The accessibility to health services or programs should be guaranteed as well especially for
Black older adults.
Rebecca Davidsson
The Lives of Informal Dementia Caregivers: A Qualitative Study
Intro/Background
The yearly rapid growth in the number of persons with dementia (PWD) and its substantial burden on
society makes it imperative to develop methods to understand the complexity and important features
of different dementia care models that affect both caregivers and PWD. With the significant rise in the
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demand for informal caregiving an in-depth understanding of dementia care delivery in a home setting
and its impact on health and wellness among PWD is required.
Research Aims
We aimed to categorize home-based dementia care activities and explore daily routines, and emotions
in the lives of informal caregivers.
Methods
We conducted a descriptive qualitative study of nine informal caregivers. Participants completed
baseline interviews, 1-month Google Voice app-based journal entries, and exit interviews to track inhome caregiving activities. Findings from a two-phased analysis of baseline interviews are reported
here, directed content analysis to identify types of dementia caregiving activities and a thematic
analysis to explore how the caregiving activities are contextualized, and what emotions/responses
those tasks result in.
Results
Informal caregivers experience adverse emotions such as stress and fear in supporting their loved ones,
as well as positive feelings such as connection, satisfaction, and unconditional love. Informal caregivers
support loved ones in different stages of dementia, and each have their own unique methods of
maintaining routine, interactions and behaviors with technologies regarding health information
management and support, coping, and self-honoring practices.
Discussion/Conclusions
This study could inform policy making related to dementia caregiving and the design of effective
support programs for informal caregivers.
Seon Kim
Neighborhood Impacts on Korean Older Adults’ Depression
Background: Older adults are more influenced by their neighborhood than young adults, however
neighborhood impacts on older adults are little known. In response to the increasing depression of
older adults in Korea, this study aims to identify the effect of perceived and objective neighborhood
characteristics in depression and find differences between rural and urban areas.
Methods: This study uses the Korean Elderly Survey conducted in 2020 on 10,097 older adults aged 65
and over residing in 17 states, and Korean administration data by connecting them. Descriptive,
bivariate, and Multilevel modeling are used for the data analysis.
Results: Multilevel modeling results show that after controlling individual characteristics, depression
decreases when older adults perceive their housing condition (b=-.64, p<.001), interaction with
neighbors (b=-.29, p<.001), overall neighborhood environment (b=-.26, p<.001) positively. Although
objective neighborhood characteristics do not significantly reduce depression in older adults living in
urban area, for older adults living in rural areas, the number of social worker (b=- .42, p <.001), the
number of senior center (b=-6.70, p<.001), and home care services (b=-49.5, p <.001) are negatively
associated with depression in older adults.
Conclusions: This study discusses that neighborhood characteristics may play an important role in older
adults’ depression, and that their effects may differ between rural and urban areas. This study
encourages policy makers to consider neighborhood characteristics to improve the mental health of
older adults.
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Sarah Lineberry
COVID-19 Vaccine Confidence and Uptake among Adults with Intellectual and Developmental Disabilities
and Their Families
Background: Literature suggests that people with intellectual and developmental disabilities (IDD) may
be at increased risk of severe illness and death from COVID-19 (Fair Health, 2020; Gleason et al., 2021;
Landes et al., 2020). Despite these risks, relatively little research has been done about the specific needs
and experiences of people with IDD and their families in the pandemic response. This study sought to
understand how people with IDD and their families feel about the COVID-19 vaccine rollout.
Methods: We developed a mixed methods online survey about COVID-19 vaccine uptake, confidence,
and knowledge for people with IDD and their families and disseminated it via social media. Survey
responses were analyzed using bivariate and thematic analysis to understand relationships between
knowledge about the COVID-19 vaccine, information source, and vaccination.
Results: COVID-19 vaccine uptake was associated with higher reported knowledge about the vaccine,
learning about the vaccine from social media, and learning about the vaccine from one’s doctor.
Qualitative results emphasized the importance of having relationships with trusted medical providers in
making decisions about the COVID-19 vaccine.
Conclusion: People with IDD may be more vulnerable in the COVID-19 pandemic, but have rarely been
centered in the public health response. This exclusion is particularly important given our findings that
knowledge about the COVID-19 vaccine is associated with confidence and uptake for this population.
Public health agencies and healthcare providers should improve the accessibility of information for
people with IDD and their families.
Jennifer Murphy
Mental Health Service Needs among Adolescents: Patterns and Predictors of Service Use
Background: Leading pediatric health teams have declared a national emergency in adolescent mental
health since the onset of COVID-19, with rates of mental health increasing over the last several years
(American Academy of Pediatrics, 2021; CDC; 2021; Magson et al., 2021). Still, little is known about the
trends in why adolescents seek mental health services. This study aims to identify the mental health
service need patterns and understand the characteristics associated with service need patterns.
Methods: The current study utilized the 2019 National Survey of Drug Use and Health (NSDUH). The
sample included 6th-12th grade adolescents who received mental health services in the last 12 months.
A latent class analysis (LCA) was conducted to identify the patterns among 11 indicators of need (i.e.,
depression, breaking the rules, home/family problems). Next, a multinomial logistic regression analysis
using Vermunt’s 3-step approach examined associations between patterns of service need and
individual characteristics.
Results: The analysis suggested three patterns of service need: depression (33.72%), high endorsement
in most indicators (depression, friend, family, and school problems; 11.61%), and low endorsement of
indicators (54.67%). Decreased social support was a significant predictor of being in the high
endorsement and depressive needs classes compared to low endorsement. Additional predictors of
class membership were further explored.
Conclusions: The study reveals important information regarding mental health professional practice
and the characteristics that lead to service use, supporting service providers in how they best help and
identify adolescent mental health needs.
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Paola Roldan
Factors Predicting Colombian Heterosexual’s Intervention When Witnessing Discrimination Based on
Sexual Orientation
Background: Colombia has one of the world’s most progressive laws on Lesbian and Gay (LG) civil rights
recognition. However, discrimination, stigmatization and violence persist among LG community (Choi et
al., 2020). Bystander intervention is important in supporting lesbian and gay people and improving
Colombian climate for LG Community. Contact with LG people can play a role in bystander intervention.
However, little is known about the factors associates with bystander intervention, including experiences
of contact with LG people (having LG friends or relatives).
Methods: This study uses a cross-sectional design, drawing from secondary data from the Colombian
2015 Demographic and Health Survey. I use multivariate logistic regression to explore factors associated
with the likelihood of intervention when witnessing mistreatment based on sexual orientation. I explore
the role of Heterosexual Colombians’ inputs (socio-demographic characteristics, attitudes toward LGBT
people and religious affiliation) as well as experiences (LG social contacts and past experiences
witnessing discrimination based on sexual orientation) on their intentions to intervene.
Results: Logistic regression results suggest that people who have LG kids (contact) have higher
intentions to intervene that people who has no LG kids. Furthermore, women, young people, and
people who have affirming attitudes toward LG people were associated with higher intentions to
intervene.
Conclusions: These findings suggest that contact with LG people could help Colombian heterosexual
people hold more empathy for gay and lesbian community. Contact with LG people could also increase
the likelihood of intervening when heterosexuals witness discrimination or violence against a person
base on sexual orientation.
Muna Saleh
Post-Migration Stressors, Parent Health, and Family Functioning Among Camp Refugees
Background: This study examines how resource utilization attenuates the association between postmigration stressors, physical and mental health problems, and family dysfunction. We examine how
resource utilization attenuates the association between post-migration stressors, physical and mental
health problems, and family dysfunction. Aims of study are: (1) to describe the types of stressors
experienced by refugees as well as their level of adjustment and level of family functioning, (2) to
provide initial tests of association between post-migration stress and physical/mental wellbeing, and
family functioning (3) examine the extent refugees are using formal and informal resources and their
level of adjustment and family functioning.
Methods: The researchers conducted a mixed-method study with in-person structured surveys using
the Post-Migration Living Difficulties Questionnaire and qualitative interviews with a random sample of
120 refugee families living in a refugee camp. The researchers obtained data on the participants' postmigration stressors and their resource utilization. Data analysis was conducted to examine the main
effects of post-migration stressors on well-being and family functioning, and the extent to which
resource utilization attenuated those associations.
Results: Results confirm that post-migration stress is significantly associated with various health
outcomes. This study confirms that the total post-migration stressor score was significantly associated
with various health outcomes and family dynamics.
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Conclusion: Findings emphasize that focusing solely on pre-migration trauma may fail to detect and
address the crucial relationship between post-migration stressors and health and family functioning
among refugees and emphasize the urgency to provide adequate, accessible resources to refugees that
can promote overall well-being.
Elizabeth Sanders
An Analysis of Black Women's Experiences of Interpersonal Violence
Black women are disproportionately impacted by intimate partner violence and IPV-related homicide.
Background: While there have been more resources and media attention given to the epidemic of
domestic violence in the last decade than ever before, the simultaneous oppression that Black women
face as they exist in the intersection of their marginalized identities pushes them to the margins of this
discourse. The oppression of Black women is multiplied by the essentialism of being a minority,
misogynoir, and white supremacy. Method: Black Feminist Criminology was selected as the best theory
for this analysis because it is an evolution of feminist criminology that is rooted in both Black feminism
and critical race theory. It provides an intersectionally layered lens that identifies the historical context
of the ways in which Black women experience IPV as well as the adversity they face in seeking
assistance. A Black Feminist Criminological Framework was used to conduct a systemic literature review
to provide a critical analysis of the structural barriers that Black women encounter when seeking
assistance for interpersonal violence. Results: It is recommended that domestic violence services adopt
anti-racist policies with a specific focus on anti-Blackness and incorporate Black women’s knowledge
through experience in a survivorship-first focused approach to intervention. Conclusions: Continuing to
evaluate and eliminate barriers to Black women’s access to domestic violence services is an essential
step to creating more equitable policies and practices.
Brittany Watson
Who Supports the Support System?
Background
In the context of seeking further intervention for moms who are dealing with the changes due to
childbirth but now dealing with isolation, uncertainty, and a heightened need to protect their children,
support for the mom and family has become increasingly more important. Fathers being a part of that
support system, share an integral role in the social and emotional development of the children and the
well-being of the mother. However, there is little to no focus on the father and his feelings in the
postpartum period.
Methods
Snowball sampling was used in order to survey males over the age of 18 who have fathered a
child in the last 24 months. The survey was created and disseminated via Google forms, where
responses remained anonymous.
Results
Results showed that a postpartum diagnosis of the child’s mother, and whether or not the fathers
were asked about depressive symptoms during the postpartum period; did not have an effect on the
overall presence of depressive symptoms.
Conclusion
The hope is that this research study further expands the conversation on the importance of
paternal mental health following the birth of a child. It is widely known that maternal mental health has
a significant effect on infant development and the household. However, a man's involvement in their
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infant's life substantially impacts the household and family overall. Creating such screening for fathers
enables them to have a voice beyond the mother’s experience, providing a separate look at the father’s
feelings and need for further support.

VCU Life Sciences
Chastyn Smith
Determining the Number of Contributors in an Evidence Sample Earlier
Background: In the conventional forensic DNA workflow, analysis of evidentiary samples containing
DNA from multiple contributors (“mixtures”) is a time intensive process where the number of
contributors in a sample is unknown until the last step of STR analysis. Often, retesting of mixture
samples may not be possible, particularly if only trace amounts of DNA is present. Thus, a new method
that would allow for the identification of mixture samples prior to the end-point of STR analysis would
be beneficial.
Methods: We propose a high resolution melt curve (HRM) mixture screening assay, which uses support
vector machine (SVM) modeling of melt curves from two STR targets integrated into a common qPCRbased human DNA quantitation kit, in order to determine if a sample is a mixture at an early stage of
the DNA workflow (quantification). Testing was completed on two qPCR platforms, the Rotor-Gene® Q
and the QuantStudio™ 6.
Results: When tested on the Rotor-Gene® Q the assay exhibited an overall accuracy of 89.39%, correctly
classifying 87.5% of single source samples and 100% of mixture samples. When tested on the
QuantStudio™ 6, the assay performed similarly, exhibiting an overall accuracy of 87.88%, correctly
classifying 87.5% of single source samples and 90% of mixture samples.
Conclusions: Overall, this work has successfully confirmed that the integrated Quantiplex®-HRM assay
can be used for accurate prescreening identification of mixtures across two different qPCR platforms.
Future work will seek to identify the limitations of this assay.
Mallory Stephenson
Shared Genetic Liability for Alcohol Consumption, Alcohol Problems, and Suicide Attempt: Evaluating the
Role of Impulsivity
Background: Alcohol misuse and suicide attempt (SA) are genetically correlated, though the nature of
their shared genetic liability remains unexplored. We evaluated the extent to which common liability for
alcohol consumption and problems (ACP) and SA is genetically related to five dimensions of impulsivity.
Methods: Our analyses incorporated summary statistics from genome-wide association studies of
drinks per week (N = 537,349), alcohol consumption (N = 121,604), alcohol dependence (N = 46,568),
impulsivity (N = 22,861), extraversion (N = 63,030), and SA (N = 513,497). We used genomic structural
equation modeling to evaluate the correlations between a common genetic factor for ACP and SA and
five factors representing genetic liability to lack of premeditation, lack of perseverance, positive
urgency, negative urgency, and sensation-seeking.
Results: The model provided adequate fit to the data (2(34) = 153.03, p < .0001, CFI = 0.953, SRMR =
0.116). Common genetic liability for ACP and SA was most highly correlated with lack of premeditation
(r = 0.46, SE = 0.13, p = .0006), followed by positive urgency (r = 0.34, SE = 0.07, p < .0001), lack of
perseverance (r = 0.28, SE = 0.08, p = .0003), sensation-seeking (r = 0.27, SE = 0.08, p = .0020), and
negative urgency (r = 0.19, SE = 0.07, p = .0072).
Conclusions: A common genetic factor for ACP and SA was positively correlated with all five facets of
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impulsivity, which indicates that impulsivity may serve as an early indicator of genetic risk for alcohol
problems and suicidality.
Marie Vergamini
Using 3D Geomorphometrics of Extant Colobinae Shoulders and GIS Generated Maps of Fossil Colobinae
Localities to Explore Asian Colobine Evolution
Asian Colobine monkeys represent a small but diverse portion of the Primates order. They are
specialized leaf-eaters and arm-swing branch quadrupeds. Colobinae diverged ~10.9 million years ago
(Ma) from Cercopithecidae in Africa, and Asian colobines appear in the fossil record in the late Miocene
~8.5 Ma. Though the Colobinae fossil record is scarce between Africa and Asia, this study aimed to
investigate the evolutionary pressures that led to Asian Colobinae evolution. This study also looks to
improve the methodology of studying the shoulder joints, specifically in Colobinae, and narrowing down
areas of interest to pinpoint gaps in the evolutionary lineage of Asian Colobinae.
Using MorphoJ, 3D geomorphometric PCAs, CVAs, and phylogenetic analyses of the scapula were
conducted to better understand the locomotion adaptations of Colobinae to different environments in
Africa and Asia. Using ArcGIS, we also plotted Miocene-epoch to Pleistocene-epoch fossil Colobinae
sites with overlapping geospatial information of geographic barriers that may have influenced species
distribution. Results suggest that the morphology of the scapulae may be used to differentiate between
species.
By using geographical histories, results suggest that combining fossil data, extant species’ morphology,
and relevant biogeographical factors provide some clues for where and when Asian Colobinae adaptions
underwent selection. Further exploration of locomotor variation within Colobinae, could provide more
information on the timing and context of Colobinae specialized arboreal adaptations. This study
contributes methodological and ecological information about anatomical variation, niche
differentiation, resource competition, and community organization in living primates.

Wilder School
Gennaro Milo
Correlations between Religion and Native American Identity
Background:
Over growing concern, expressed by tribal elders, about a loss of cultural identity amongst teens,
this study investigates a connection between an Indigenous teen’s sense of Native American identity
and their religious affiliation (Quigley, 2019).
Methods:
This study used a multiple-choice survey tool, that was filtered to only include Native American
and Alaskan Native teens, where participants self-identified their cultural identity and their religious
affiliation. The null hypothesis of this study is that religious affiliation has no effect on Native American
Identity. The alternative hypothesis is that religious affiliation does influence Native American Identity.
To test this crosstabulations and a Pearson’s R analysis were run. Further hypotheses were made
concerning each religious preferences impact on Native American Identity. To test these hypotheses
simple regressions were run.
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Results:
This study concluded that there is a positive correlation between Traditional Native American
Spirituality and high level Native American Identity. Incidentally there is a correlation between no
religious affiliation and low level Native American Identity. When it comes to the data on those that
attend Protestant, Catholic, and Mormon churches, all three predicted very little Native American
Identity
Conclusion:
The data also supports the greater sociological theory that a person's social location affects their
sense of identity. Hopefully this data can give a new perspective on how Native American Identity is
formed in teens, and lead to more research on the subject so that Native American leaders can
encourage activities that will help increase a Native teens native identity.
Samantha Wright
Adverse Childhood Experiences and the Risk of Drug Overdose in Adulthood
Background
Adverse childhood experiences (ACEs) encompass a variety of traumatic events that occur during one’s
youth. ACEs may be physical, mental, emotional, or sexual in nature, and they are often associated with
long-term negative consequences such as alcoholism, substance abuse, and criminal justice involvement.
The global rise of the opioid epidemic has intensified the need to better understand and address factors
associated with illicit substance use. The current study will investigate the relationship between exposure
to ACEs, onset of drug use, and history of drug overdose.
Methods
This study will utilize an observational design in which participants will be asked to complete a self-report
questionnaire. The sample will comprise of male and female individuals housed in a local suburban jail.
The study aims to recruit 350 participants. The survey will collect data regarding childhood experiences,
age at first drug use, history of drug use, and drug overdose. Gender, race, and age differences will be
examined.
Results
The current study is part of an ongoing research project. Using descriptive and explanatory statistics,
preliminary results will be presented.
Conclusions
While prior literature has explored the relationship between ACEs, morbidity, and mortality, the current
study aims to explore whether ACEs are associated with onset of drug use and drug overdose. ACEs and
substance abuse issues are prevalent amongst incarcerated people, and risk of overdose is particularly
high in this population. Findings may lend insight into the need for trauma-informed interventions within
the community and the criminal justice system.
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