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Poster 1
Presenter: Ghazi-Abdullah Saroya
Advisor: Vesa Kaartinen (Dentistry)
A Novel K6aiCre Driverline Facilitates Analysis of Periderm-Specific Gene Function in Vivo

Failure of palatogenesis results in cleft palate, one of the most common birth defects in humans.
During the final phases of palatogenesis, the palatal periderm (PD), a protective cell layer that
prevents premature adhesion, must be removed in order for the medial edge epithelia (MEE) to
properly adhere – a prerequisite for subsequent fusion of the secondary palate. Previous studies
have shown that transforming growth factor-β3 (Tgfb3) plays an irreplaceable role in palate
development in mice and humans by regulating the MEE and PD in fusing palatal shelves. Our
previous data suggested that Tgfb3 is expressed in both the MEE and PD and is necessary for
periderm degeneration. However, deeper understanding of the mechanistic role of TGF-β
signaling in palatal adherence and fusion has been hampered without satisfactory
periderm-specific Cre-driver lines for the scientific community. To develop this Cre-driver,
nls-iCre-pA cassette was inserted into exon 1 of the Keratin 6a gene (K6aiCre) with
CRISPR-Cas-9 technology. Transgenic K6aiCre founders were identified and crossed with
Rosa26-mTmG global reporter mice to assess recombination patterns of this novel Cre-driver
line. Our studies show that K6aiCre induced oral PD-specific recombination covering palatal
shelves before fusion. In addition, we crossed K6aiCre mice with mice carrying the floxed
TGF-β type I receptor allele (Tgfbr1). Mutant embryos (Tgfbr1:K6aiCre) displayed palatal
defects with high frequency including complete cleft of the secondary palate—through a
cell-specific knock-out of Tgfb3 signaling in the PD. These results demonstrate K6aiCre to be a
potent PD-specific Cre-driver line to assess PD-specific gene function in vivo.

Poster 2
Presenter: Mohit Aspal
Advisor: Rachel Zemans (Molecular, Cellular, and Developmental Biology)
The Role of TGFβ and K8 in Alveolar Epithelial Repair

The lung epithelium consists of alveolar Type (AT) I and Type (AT) II cells, with ATI cells
covering the majority of the alveolar surface due to their thin, elongated shape. During



homeostasis and post-injury, ATI and ATII cells occasionally die, and the thicker, cuboidal ATII
cells act as progenitor cells by proliferating and differentiating into new ATI cells. Our ultimate
goal is to understand the mechanisms that regulate the proliferation and differentiation of
alveolar epithelial cells. Here, we performed single-cell RNA sequencing in a lung model with
regenerating ATII cells post-injury to identify candidate signaling pathways mediating the
alveolar repair process. Sequencing data led us to study the role of TGFβ in in-vitro ATII
proliferation models, followed by stereological analysis measuring ATII cell proliferation in
TGFβ receptor knock-out mice. We also characterized human fibrotic and COVID-19 tissues
using fluorescent alveolar markers and measured expression levels of another protein, Keratin 8
(Krt8), known to be a transdifferentiation marker. Gene expression analysis and in-vitro data
indicated that TGFβ might have a repressive role in ATII cell proliferation. Indeed, TGFβ
receptor knock-out mice showed a nonsignificant trend towards higher total ATII cell counts
after 3 months compared to wild-type mice. Both post-mortem human fibrotic and COVID-19
tissues had abundant expression of Krt8 in transitional cells, with persistent Krt8 upregulation in
fibrosis, but ineffectual differentiation without fibrosis in COVID-19. Strengthened
understanding of these molecular mechanisms may lead to development of new clinical
treatments that accelerate lung repair in individuals with excessive lung damage.

Poster 3
Presenter: Danya Pollack (Anthropology)
Womanhood, Identity, and Industry: What the 1884 World Fair Chinese Government Gift
Collection Tells Us About Gender Ritual and Ethnic Traditions for Foot-binding Leading into a
19th Century proto-Industrial Revolution

Foot binding as a tradition ties together stories of Chinese women across boundaries of class,
ethnicity, heritage, and time. The practice of altering the size and shape of young girls' feet was
an indistinguishable part of gender performance, status, and standards of beauty for women
across more than nine centuries of Chinese history. Archaeological studies on foot binding have
largely bypassed the relevance of feminist archaeology and gender studies. Instead, foot
binding’s history in archaeology is distorted by a reliance on the historical documents written
from the largely exoticist perspectives of European missionaries and diplomats which inevitably
reveal the colonial and masculine biases of its primary researchers. This study aims to use an
intersectional and interdisciplinary lens to better understand the role foot binding played in the
identity crises following China’s industrial revolution. This research employs the intersectional
perspectives of feminist archaeology, gender studies, Asian studies, and history to contextualize
the often misunderstood practice. This research employs an interdisciplinary approach to
combine museum records—including the understudied 1884 World Fair Chinese delegation
collection, historical documents, and internalist archaeological evidence. The evidence will
largely focus on the University of Michigan’s Museum of Anthropological Archaeology’s
understudied 1884 World Fair collection from the Chinese delegation attending the fair. These



findings have important implications for how we understand autonomy and foot binding, as well
as how archaeological research can benefit from the inclusion of the viewpoints and intelligence
of the people whose history is being studied.

Poster 4
Presenter: Julia Scavnicky
Advisor: Ioulia Kovelman (Psychology)
Virtual Learning During COVID-19: Impacts on Children’s Literacy Development

In March 2020, the COVID-19 pandemic caused U.S. schools to make an unprecedented switch
from in-person to virtual learning. Disruptions in children's education carries adverse impacts on
their learning, and in particular, their literacy development (UNESCO, 2021; Bao et al., 2020).
The decrease in schoolwork and unstructured learning environment can be compared to a similar
educational phenomenon known by educators as the “summer slump”. Therefore, the purpose of
this study is to explore the pandemic’s effects on developing learners’ literacy and specifically,
their reading comprehension skills, about one year after classrooms initially shut their doors.
Participants consisted of 69 children (39 females and 30 males) recruited from southeastern
Michigan, ages six to ten years old and ranging from first to fifth grade. The children completed
standardized measures of literacy, including passage comprehension. Participants completed two
assessments, one before and one after the onset of the pandemic and online schooling,
approximately 18 months apart. Passage comprehension was assessed using materials from the
Woodcock-Johnson IV. Data from each participant’s first- and second-time assessments were
compared in a paired, two-way t-test analysis. Raw scores taken from the assessments were
standardized for comparison. I test the hypotheses that the COVID-19 pandemic and
online/hybrid learning approaches had a negative impact on children’s literacy development, and
that children will be more likely to fall below grade level in reading relative to the pre-pandemic
measurements. The findings of the study will inform our understanding of the effects of societal
adversity and interruptions in schooling on children’s literacy development.

Poster 5
Presenter: Sarah Socha
Advisor: Ulus Atasoy (Internal Medicine)
Knockout of HuR in Regulatory T Cells Impairs Peripheral Tolerance

Regulatory T cells, the principle immune suppressor cells, maintain homeostasis of an immune
response and play an active role in preventing autoimmune disorders. Tregs use two main
mechanisms of suppression: inhibiting proliferation of self reactive T effector cells and
suppressive cytokine action. HuR(Elavl1) is an RNA-binding protein present in all T cell subsets
which stabilizes its mRNA targets, resulting in increased RNA stability, exporting to polysomes,



and translation. Our research aims to understand the role of HuR RBP in regulatory T cells and
its subsequent effect on immune suppression. HuR was ablated in Tregs (Foxp3YFP-Cre
HuRfl/fl mouse)(HuR KO) in order to compare the functionality of Tregs from mice lacking
HuR with control Tregs from wild type mice. HuR KO mice display a hunched and scruffy
phenotype, resulting in alopecia and stippled tail, and inflammation in multiple organs including
the lungs, liver, skin, and stomach. Homozygous Foxp3-Cre HuRfl/fl females had a normal
weight gain over time, while both heterozygous and homozygous Foxp3-Cre HuRfl/fl males
displayed a significantly slower progression of weight gain in adults. This study suggests mice
lacking HuR RBP in regulatory T cells demonstrate impaired ability to maintain peripheral
tolerance to self. Our results may have future implications in treatment and regulation of
autoimmune disorders.

Poster 6
Presenter: Megan Charlakolu
Advisor: Denise Saint Arnault (Nursing)
Visualizing Survivorship: Developing Body Map Circumplexes to Examine Embodiment of
Trauma Healing

Traumatic experiences and indications of trauma recovery often manifest as bodily sensations
prior to narrative expression. From a biological point of view, disembodied trauma memories
affect the limbic system by locking the body into incomplete biological responses to perceived or
actual threats. However, body maps – a therapeutic tool that allows artistic expression of bodily
experience using the outline of a body – can capture and model these dynamic sensations. This
study aimed to analyze body maps produced from the Clinical Ethnographic Narrative Interview
in order to develop rubrics for quantitative analysis. Qualitative data from 24 gender-based
violence survivors was integrated with clinical and theoretical literature to construct circumplex
rubrics. The rubrics allowed for assessing and modeling emotions, self-view, memory, and other
domains. A circumplex consists of two pairs of complementary domains arranged on two axes,
resulting in four numbered quadrants. The quadrants attribute a numerical value to the data’s
position on the circumplex continuum. Two independent raters evaluated the body maps in order
to ensure consistent ratings. This presentation will describe the circumplexes – developed with
mixed methods – used to quantify data obtained from the body map activity. Then, patterns
regarding experiences of gender-based violence and extent of trauma healing embodiment will
be presented. Implications for trauma informed recovery practices will also be discussed.

Poster 7
Presenter: Max Hammer
Advisor: Jason Spence (Molecular, Cellular, and Developmental Biology)
Investigating Biological Determinants of Racial Disparities in GERD Patients



Gastroesophageal reflux disease (GERD) is an extremely prevalent condition in North America.
The exposure to gastric acid during reflux can lead to inflammation and cell damage and has
been associated with development of the highly aggressive esophageal adenocarcinoma (EAC)
and other hyperplastic esophageal syndromes. Strikingly, when exposed to matched risk factors,
including GERD, self-identified African American (AA) populations develop EAC at one
quarter the rate of self-identified European Americans (EA). The discussion of disparities in
healthcare has become increasingly prominent in recent decades, and there is overwhelming
evidence that disparities exist between racial, ethnic, socioeconomic, and geographic groups,
among others. The factors that produce and perpetuate these disparities are very complex, but
genetic and biological determinants have been shown to play a role in observed disparities of
several diseases. To investigate the potential for biological determinants in racial disparities
among GERD patients we developed an in vitro model to expand and culture racially diverse
esophagus biopsies. This model was validated using single cell RNA sequencing and
immunohistochemistry to show retention of native cell populations. In vitro cultures of self
identified AA and EA patients were exposed to reflux analogous and cellular responses were
characterized based on DNA damage, proliferation, morphology, and protein expression. These
analyses revealed a significant difference in cellular responses to reflux between the groups.
Observed differences in the expression and regulation of the glutathione pathway could serve as
a potential cause of this differential response.

Poster 8
Presenter: Katie Beekman
"What Are You Gonna Tell Her?": Interpretations and Responses to Country Music Radio's
Gender Gap

It’s no secret that women don’t get played on country radio. Female country artists have only
received an average of 10.3% of radio spins over the last decade. Oftentimes radio programmers
blame this gap on the belief that “women don’t like listening to other women,” but there is not
much evidence to support this. Additionally, research has shown that music is mediated through
technology and that, to further the sociology of music, more attention needs to be paid to
listeners’ gestures, uses, and experience. Therefore, this research investigates listeners’
perspectives on country music radio’s gender gap. This study involves 17 in-depth interviews
and eight focus groups with women who listen to country radio. Most of these women live in
southeast Michigan and are white, however they do represent a wide range of ages. Results show
generational differences in how listeners explain the gender gap, listeners’ listening habits, and
how listeners’ define country music itself. This study suggests that country radio’s output is
important to shaping listeners’ tastes, so while younger women prefer male country artists,
middle-aged and older women tend to prefer female country artists or have no preference likely
because of women’s higher representation on country radio in the past. Therefore, it is likely that



listeners’ exposure to a wider variety of artists on country radio in terms of gender, race,
sexuality, and more, is key to an inclusive future for country music.

Poster 9
Presenter: Abby Bracken
Advisor: Nicolai Lenhert (Chemistry)
Exploring Secondary Coordination Sphere Effects in Flavodiiron Nitric Oxide Reductase Model
Complexes

Flavodiiron nitric oxide reductases (FNORs) are enzymes that can bind and reduce NO to N2O.
Studying the active site of these enzymes using model complexes is crucial to identifying the
electronics and reactivity of FNORs, which has larger implications toward immune defense and
infection. In particular, this research is focused on secondary sphere coordination (SCS) effects
of model complexes of FNORs and their impact on NO binding and reduction. Variations of
2,6-bis[(bis(2-pyridylmethyl)amino)methyl]-4-methylphenol (BPMP), which were characterized
by 1H-NMR, were synthesized then metalated using iron (II) triflate to make diferrous
complexes, with some complexes having the two irons bridged with an acetate ligand. Such
compounds were then nitrosylated to form {FeNO}7 complexes, which were subsequently
characterized using electron paramagnetic resonance (EPR) and solution infrared (IR)
spectroscopy to explore their electronic properties and reactivities. X-ray crystallography plays a
major role in structural characterization of these complexes prior to and after nitrosylation. The
result shows that SCS effects can allow for better control over coordination of NO molecules,
which is an unexpected function. Future research includes synthesizing different BPMP-type
derivatives for metalation and nitrosylation to better understand how electronic and steric effects
impact the reactivities of these complexes. By the time of the symposium, the hope is that a
better understanding of the roles of both the bridging acetate ligand and SCS effects on NO
binding and reduction will be achieved.

Poster 10
Presenter: Christina El Zarka (Biology)
Telehealth in Pediatric Care during the COVID-19 Crisis: Results of Surveys with Parents

This mixed-methods study investigates the extent to which health information technology (HIT)
is used by parents and recommended strategies for promoting HIT among families. A total of
105 parents who are students at the University of Michigan - Flint were administered a survey
via Qualtrics. To analyze HIT usage, questions about electronically sharing records, receiving
reminders for preventative care, and having access to records from home were asked in the
survey. To evaluate families’ needs for improvement, questions on the barriers to technology use
were asked in the survey. Participants were primarily White and African American and had
someone in the family who was employed. To better meet the needs of families and children,



parents suggested that telehealth access and availability be improved through better technology,
assistance with troubleshooting, and offering of more video visits. Telehealth interventions have
the potential for reducing errors, promoting effective communication between physicians and
families, and improving health outcomes in Michigan.

Poster 11
Presenter: Carl Cornelio, Zach Pinder, Fardeen Mazumder, Ciro Vasquez,
Abolhassan Alkhalaf
Unmanned Aerial Cargo Vehicles (U.A.R.C.V.) Simulation & Mechanics

The Unmanned Aerial Cargo Vehicle (U.A.C.V) is designed to shorten delivery times.
Customers expect to have items dropped off to them immediately after placing their orders. With
the ongoing COVID-19 pandemic, contactless delivery is preferred in comparison to in-person
deliveries. Currently, cargo drones are being used by private companies or individuals. We are
looking to expand and have businesses fathom the idea of adopting unmanned aerial cargo
vehicles. We shall do this by designing an automated cargo vehicle which can pick up and drop
off lightweight items in a short time span, and we shall conduct an in-depth study on it. If the
idea is adopted: deliveries can happen in less than a day, contactless delivery is achieved, and the
carbon footprint is reduced due to vehicles being replaced by drones when distributing packages.
This also replaces physically stressful jobs with more physically relaxed ones. Automated drone
delivery is crucial, as it helps cut down traffic, reduce toxic and greenhouse gas emissions, whilst
also satisfying customers and keeping them safe from any infections or diseases caused by
close-contact among humans. The study will take into account several engineering factors, in
order for us to determine the feasibility of the project. These factors include: a design and
process failure mode effect analysis, cost analysis, static simulation, fluid mechanics- drag
coefficient, CFM, forces such as- drag, lift, and other factors. These engineering factors will help
us optimize design, cut down costs, determine factors of safety, and will reduce the probability of
failure.

Poster 12
Presenter: Likitha Nimmagadda
Advisor: Ariella Shikanov (Biomedical Engineering)
Luteinizing Hormone Peaks, Basal Levels, and Amplitude in A Transgender Mouse Model

Luteinizing hormone (LH) suppression has been previously observed in transgender men
prescribed gender-affirming testosterone (T) therapy. Regular LH profiles show pulsatility and a
cyclic pattern. However, it is not known if similar T-induced suppression in LH pulsatility can be
detected in our well-validated transgender mouse model. Five C57BL/6NHsd female mice were
administered T enanthate once per week for 6 weeks. Serial blood was collected every 10



minutes over a 3-hour window from these animals and age matched controls during the diestrous
period (n=5). LH levels were quantified through the Ultra-Sensitive Mouse & Rat ELISA. We
analyzed our dataset in Scilab using the Dynpeak toolbox using two methods regularly used in
literature (Yang 2017 and Esparaza 2020) to identify and quantify the number of LH peaks, basal
LH levels, and peak amplitude in addition to developing our own optimized method. Our
findings were two-fold. First, there was no significant suppression in basal LH levels and number
of peaks between the mice who received T-therapy (Basal LH: 0.70 ng/mL; Peaks: 3.6) and the
age matched diestrous controls (Basal LH: 0.83 ng/mL; Peaks: 3). Second, there was also no
significant difference in the number of LH peaks, basal LH levels, and peak amplitude across the
three different methods of analysis. Future work will investigate if a longer period of T treatment
is needed to see LH suppression in mice.

Poster 13
Presenter: Kate Zablock
Advisor: Sarah Keane (Chemistry)
Analysis of SAM-Dependent Riboswitches in Listeria Monocytogenes

Riboswitches are regulatory RNA sequences found in the 5’ untranslated regions of some
bacterial messenger (m) RNAs. Riboswitches are responsive to particular metabolites, ions, or
other small molecules within the cell. Upon binding of the ligand, riboswitches undergo
conformational changes which control transcription, and sometimes translation, of the
downstream gene. S-adenosylmethionine (SAM) is an important central metabolite and serves as
a universal methyl group donor in the cell. Among the identified families of SAM-dependent
riboswitches, the SAM-I family is the most extensively studied with known structural motifs, a
conserved ligand-binding core, and sequence requirements that allow for tight ligand binding.
From the collected knowledge about SAM riboswitches, I have examined the sequences and
predicted structures of seven SAM response elements (SreA-G), putative SAM-dependent
riboswitches that have been identified in Listeria monocytogenes. These Sre RNAs are found
upstream of genes that encode proteins involved in methionine biosynthesis and/or methionine
transport. In addition to probing the canonical riboswitch function, we are also investigating the
role that at least one of these members, SreA, plays in controlling expression of the transcription
factor, PrfA, which is a master regulator of virulence in Listeria monocytogenes.

Poster 14
Presenter: Siri Yarlagadda
Advisor: Angie Perone (Sociology)
Media Portrayal of Michigan Nursing Homes During the Summer of the COVID-19 Pandemic



During the onset of the COVID-19 pandemic, nursing homes were dubbed to be the “ground
zero” of the outbreak. As a result, the long-term care industry was subject to scrutiny on a
national level. This study sought to understand how media portrayal of Michigan nursing homes
changed during the course of the COVID-19 pandemic. From May to August of 2020, during the
first wave of the pandemic, one hundred and twenty articles related to Michigan nursing homes
and COVID-19 were collected. Articles were coded in order to identify major themes and assess
both tone and significance. The project is currently in the data analysis stage; however, initial
findings indicate a significant proportion of articles were negative and highlighted several key
issues faced by nursing homes during the onset of the pandemic. Results of this project can be
extrapolated to form legislative policies that address specific issues faced by nursing homes.

Poster 15
Presenter: Lynn Eickholt
Advisor: Ioulia Kovelman (Psychology)
Exploring the Role of the Arcuate Fasciculus in Early Reading Development

Learning to read requires children to develop an efficient neural network that connects the visual
and language systems of the brain. Recent work has shown that the left arcuate fasciculus (AF), a
white matter tract connecting prefrontal, parietal, and temporal regions, is involved in reading
acquisition and early literacy development (Cheema, 2018). The AF is segmented into three
parts: anterior, posterior, and direct. Research has suggested that the structural integrity of the
direct segment is predictive of current and future reading skill (Gullick and Booth, 2015) and the
posterior is correlated with increased reading score (Thiebaut de Schotten, 2014). The anterior
segment has been implicated in speech fluency (Fridriksson, 2013) and rapid automatized
naming (RAN; Vander Stappen, 2020), but not in reading ability or development. Is the left
anterior AF more involved in literacy than previous work suggests? This study used structural
MRI data to examine the integrity of the anterior arcuate fasciculus in a sample of 110
kindergarteners (M age = 5.69). These children also completed behavioral measures of language
and literacy skills in kindergarten, and returned for longitudinal behavioral testing in 1st and 2nd
grade. I hypothesized that fractional anisotropy (FA) of the left anterior AF would be associated
with children’s concurrent and future reading ability. However, regression analyses did not
support this hypothesis. Although PA and RAN predicted reading ability, FA did not. Current
post-hoc analyses of functional MRI data are underway to examine functional connectivity and
its possible relation to reading.

Poster 17
Presenter: Gabrielle A Flint



Advisor: Eric Martens (Microbiology and Immunology)
Analyzing Xanthan Gum Cross Feeders

The human microbiome is a complex ecosystem consisting of hundreds of different microbes
that assist the human body with its digestion of food. Xanthan gum is a complex polysaccharides
that the gut microbiome plays a large role in digesting because the human gut is incapable of
digesting it alone. Xanthan gum has unique properties that allow it to stabilize two liquids
suspended in an emulsified state; this property has made xanthan gum a desirable food additive
in processed foods in recent years. The effects xanthan gum has on the digestive pathways in the
gut is largely unknown, which highlights the importance of researching this common food
additive. This study focuses on commensal microbes in the gut that have the ability to digest
xanthan gum oligosaccharides, mainly the pentasaccharide and tetrasaccharide produced during
xanthan gum digestion. Fecal samples were collected from undergraduates between the ages of
18-20 and cultured in defined media with xanthan gum. The mixed fecal cultures were then
passaged onto defined media that contained either the xanthan gum pentasaccharide or xanthan
gum tetrasaccharide. The cultures were then passaged again onto chopped meat media where
single colonies were isolated and added to a grow cross feeder library. The isolated colonies
growth curves are currently being analyzed where colonies that show interesting properties will
be further analyzed using bioinformatics techniques.
Poster 18
Presenter: Sonakshi Raju
Advisor: Scott Pletcher (Molecular and Integrative Physiology)
Behaviorally Defining Hunger States in D. melanogaster

Feeding has been extensively studied in fruit flies but the motivational state of hunger has not
been specifically studied. Furthermore, there are multiple types of hunger but these have not
been defined or dissociated through behavioral or neuronal approaches. Previous studies look at
feeding as a proxy for hunger but this can be difficult to interpret because feeding can occur for
reasons besides hunger. Here, we define a standard set of feeding behaviors by visually
observing feeding and use them to make inferences about hunger states. Behavioral analysis of
sated and starved flies revealed a significantly greater proportion of short feeding events in sated
flies. Analysis of flies during circadian meal and non-meal times showed a trend towards longer
events during meal time. Taken together, these results indicate that hunger due to starvation and
hunger due to physiological circadian rhythm are distinct. We also characterize hedonic hunger,
which is thought to be called forth by the presence of highly palatable food stimulus in animals
that are fully fed. This type of hunger is characterized by longer duration events on sweeter food.
We found that sweet taste is necessary and sufficient to drive the hedonic hunger phenotype.
Further experiments will determine patterns of neural circuit activation during different hunger
states to draw connections between feeding and neural representations of hunger. Utilization of



feeding behaviors as markers for various hunger states will allow hunger and its varying states to
be studied more specifically.

Poster 19
Presenter: Bernie Dong
Advisor: Zhiwen Shi (Physics and Astronomy)
Spectroscopic Signature of Twisted Bilayer Graphene

When two lattices with a small mismatch in lattice constant or orientation overlap with each
other, they form a larger-scale superlattice called a Moiré pattern. Moiré structure of
two-dimensional materials, a prominent example of which being twisted bilayer graphene
(TBG), turns out to be an interesting and fruitful playground of condensed matter physics. The
electronic structure of TBG changes drastically with twist angle, making it an extra variable to
control properties of the versatile system. Exotic phenomena like superconductivity and
correlated insulator states have been discovered at the so-called "magic angle" of ~1.1º. Here, we
use spectroscopic techniques as an alternative to electrical transport measurement to probe the
properties and determine the twist angle of TBG. Reflectivity of TBG in the visible region is
measured. Using Kramers–Kronig constrained variational analysis, dielectric function of TBG is
extracted and its absorption behavior simulated. Absorption peaks are expected at the transition
energy associated with the van Hove singularity (vHs) in the band structure of TBG, which
varies with the twist angle. The measurement can thus be used as a signature of the twist angle of
TBG. Atomic force microscopy (AFM) and Raman spectroscopy are used as additional methods
to confirm the results. A proposed device configuration to achieve dynamical control of the twist
angle of TBG is also discussed.

Poster 20
Presenter: Yongjing Ren
Advisor: Thad Polk (Psychology)
Modeling Age-Related Reductions in Neural Distinctiveness Using a Self-Organizing Map

Aging is associated with reduced neural distinctiveness, that is, neural activation patterns in
response to different stimuli become less distinguishable from each other. Aging is also
associated with reduced concentrations of the inhibitory neurotransmitter GABA. One
hypothesis is that age-related reductions in neural distinctiveness are caused by reductions in
inhibitory GABA. This study tested the plausibility of that hypothesis using a self-organizing
map neural network model that generates predictions about neural distinctiveness when
presented with stimuli from different categories. Neural distinctiveness in the model depended on
inhibitory connection strength as predicted by the hypothesis. The model was also able to explain
some of the observed relationships between individual differences in GABA and individual



differences in neural distinctiveness as well as between individual differences in GABA and
individual differences in within-category similarity. The model did however predict a correlation
between individual differences in within-category similarity and between-category similarity that
was not observed in the empirical data, suggesting that other biological mechanisms are involved
that were not captured by the model. Age-related reductions in neural distinctiveness have been
implicated in various cognitive and motor performance declines. Investigation into the possible
cause of this phenomenon could lead to better understanding and facilitation of graceful aging.

Poster 21
Presenter: Grace Misekow (Mechanical Engineering)
Custom-Designed LEGO Robotic Car

My project is a small robotic car designed from LEGOs that can be programmed to receive and
react to input from its surroundings.  This is the first time I’ve ever built any type of electrical
robot so there are many unknowns that need to be researched before it will be completed.  There
are plenty of kits for robotic LEGO cars out there, but I want to design my own from scratch.
Rather than Google it or watch a video on YouTube, I just started out by building several
different models of a LEGO car that would hold the needed circuit components.  I have designed
some 3D-printed parts for it and will move on to programming once the parts have been printed
so that the car will be able to operate at the symposium. This project will help me to improve my
creative problem-solving skills and hopefully inspire others to take on a new challenge.

Poster 22
Presenter: Jacquelin Kwentus
Advisor: Eva Feldman (Psychology)
The Therapeutic Mechanisms of Neural Stem Cell Transplantation in Alzheimer’s Disease

Stem cell transplantation therapy offers a potentially transformative treatment approach for
neurodegenerative diseases. Alzheimer’s disease (AD) is one of these devastating disorders and
therefore research in this field is crucial to the health of our society. In previous preclinical
studies in animal models, improvements in cognitive behavior and AD pathology have been
attributed to stem cell transplantation. These studies include our human neural stem cell line
(hNSC; NSI-HK532-IGF-1), which showed efficacy in the APP/PS1 mouse model when injected
into the fimbria fornix of the hippocampus. In this thesis we are investigating the therapeutic
mechanism of hNSC transplantation in the 5XFAD mouse model using various protein analysis
methods including immunohistochemistry (IHC), multiplex enzyme-linked immunosorbent assay
(ELISA), and digital spatial profiling (DSP), a novel approach that has not been implemented
before. We hypothesize that hNSC transplantation will improve AD pathology in 5XFAD via the
specific mechanisms of decreasing amyloid beta (Aβ) plaques and modulating AD-related
neuroinflammation. Our behavior analysis demonstrated improved spatial learning and memory



deficits in 5XFAD mice that received hNSCs, confirming the potential benefit of transplantation.
While Aβ plaque load was unaffected by hNSC transplantation, multiplex ELISA and the novel
DSP approach revealed that hNSCs modulated several immune-related proteins, including
members of the immunoglobulin superfamily that are involved in immunoregulation,
inflammation, cell adhesion and tissue regeneration. Overall, our results suggest that hNSCs
have a potent immunomodulatory capacity in AD and support further research into fully
characterizing the therapeutic mechanisms of hNSCs transplantation for AD treatment.

Poster 23
Presenter: Preetha Pamidighantam
Advisor: Ivy Tso (Psychology)
Neural Oscillation Abnormalities in Bipolar Disorder: Its Effects on Eye-Gaze Discrimination
and Social Cognition

Social cognition--the ability to process and communicate information with others through
culturally appropriate mediums--is impaired in patients with bipolar disorder (BD). One such
ability that is integral to most social interactions is facial processing. Deficits in facial
processing, especially perceived gaze direction, head orientation, and facial emotion, are
prevalent in these populations. In this study, neural oscillatory power and synchrony activity was
observed in different frequency bands at the frontal medial and occipitotemporal regions in
patients with BD and healthy controls to explore deficits in underlying neural mechanisms that
may be driving macro- level social cognitive impairment. Upon analysis, it was found that BD
displayed reduced theta band power at the frontal medial regions but comparative amplitudes at
the occipitotemporal regions, suggesting that perceptual sensitivity may be intact in the BD
population, but not higher- level cognitive functions involved in facial eye-gaze perception.
Reduced synchrony was observed in all frequency bands at both regions in BD compared to HC.
As abnormal theta activity and synchrony is correlated with impaired mentalizing processes,
these findings provide new information on the relationship between neural oscillations and social
cognition which may inform neuromodulation treatment for BD patients in the future.

Poster 24
Presenter: Marina Khreizat
Advisor: R. Alexander Blackwood (Office for Health Equity and Inclusion)
Understanding the Impact of the CoVid-19 Pandemic on Young Adults in the Health Professions
Pipeline

CoVid-19 has greatly impacted students all throughout the health professions pipeline. Students
had to abruptly adjust to virtual formats, move out of their living spaces, and cope with the
emotional challenges of the pandemic. This study seeks to highlight the academic, personal, and
professional impact of the pandemic from the perspective of students. A Qualtrics survey was



administered to pre-health and health professions students from May through September 2020
using various online platforms such as Instagram and Facebook, student group chats, and by
reaching out to student organizations. The survey collected data regarding knowledge of
CoVid-19 and the impact it has had on students’ academic and personal lives. Additionally,
participants answered a series of 20 questions related to mental health using the Center for
Epidemiologic Studies Depression Scale (CES-D). Of the 224 total participants in the study, over
50% (117/224) received a score of 16 or higher, which indicates depression, according to the
CES-D score. 75% (168/224) of participants responded that they were worried about the
outbreak and economic impact of COVID-19 and nearly 40% (71/195) reported that someone in
their family lost a job, many with no other source of income. The COVID-19 pandemic
continues to affect students throughout the health professions pipeline. While students were
provided with resources if they received a CES-D score indicating depression, future studies
could assess the long-term impact on mental health to changes associated with the pandemic and
the long term implications on students’ education.

Poster 25
Presenter: Olivia Chan
Advisor: Ursula Jakob (Molecular, Cellular, and Developmental Biology)
Oxidative Activation of Mammalian TRC40 as Molecular Chaperone

The yeast protein Get3 and its highly conserved mammalian homolog TRC40 were originally
characterized as cytosolic ATPases of the guided entry of tail-anchored proteins (GET) pathway
which mediate the post-translational insertion of tail-anchored (TA) membrane proteins into the
endoplasmic reticulum. The Jakob lab discovered that Get3 is a dual-function protein that
switches from its ATP-dependent targeting activity under reducing conditions to an
ATP-independent chaperone upon oxidation. Considering the redox-regulated function of Get3,
we hypothesized that TRC40 also acts as a stress-specific chaperone in mammalian cells. Using
Hela cells as a model system, we investigated the thiol redox state of TRC40 under non-stress
and various stress conditions by applying a well-established reverse thiol trapping protocol of the
lab. In addition to cell culture studies, we purified TRC40 for the in vitro characterization using
the TRC40 homolog of Danio rerio which has been purified previously. Gaining a mechanistic
insight into the specific function and potential redox regulation of TRC40 will help to better
understand the role it plays in vivo.

Poster 26
Presenter: Alexander Levashkevich
Advisor: Kaushik Ragunathan (Biological Chemistry)
Utilizing Drug Sensitive Strains of Fission Yeast in order to Identify Small Molecules which
Cause Epigenetic Resistance Pathways.



Antifungal drugs are limited to seven chemical classes: polyenes, pyrimidines, azoles, candins,
allylamines, thiocarbamates, and morpholines. However, acquisition of drug resistance in fungi
limits our ability to utilize them for treatment. Common mechanisms of antifungal resistance
include mutations of drug targets, upregulation of drug efflux pumps, aneuploidy acquisition, and
regulation of cellular stress response pathways. In addition, fungi also leverage epigenetic
pathways to develop drug resistance which involves heritable changes in gene expression
without any changes to the underlying DNA sequence. How fungi develop epimutations that
confer an adaptive advantage and drug resistance remains unclear. In effort to probe such
mechanisms, we constructed drug sensitive strains of fission yeast which contain deletions in
various drug efflux proteins and associated transcription factors(Bfr1, Pmd1, Mfs1, Caf5, Pap1-
MDRsup). These mutations sensitive the model fungal system S.pombe to a broad spectrum of
small molecules. We have also made strains where the major epigenetic silencing factors in
S.pombe, the H3K9 methyltransferase Clr4 and the H3K9 methylation reader protein, Swi6 have
been deleted. To identify potential classes of small molecules that can trigger epimutations, we
will compare the growth rates of MDR sup, MDR sup clr4Δ and MDRsup swi6Δ strains exposed
to a broad spectrum of natural products. We expect that deleting epigenetic regulators in drug
sensitized cells will lead to poor rates of survival under conditions where cells require
epimutations for adaptation. Our studies will identify a new class of small molecule triggers that
promote the acquisition of epimutations in fungi.
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Poster 27
Presenters: Peihan Liu, Bryan Yoshino
Advisor: Nuh Aydin (Mathematics)
Polycyclic Codes Associated with Trinomials: Good Codes and Open Questions

Polycyclic codes are a generalization of cyclic and constacyclic codes. Even though they have
been known since 1972 and received some attention more recently, there have not been many
studies on polycyclic codes. This paper presents an in-depth investigation of polycyclic codes
associated with trinomials. We specifically study some algebraic properties of trinomials over
finite fields, some desired properties of polycyclic codes, such as reversibility, self-duality and
self-orthogonality, and many new quantum codes derived from polycyclic codes. We state some
new definitions related to the order of polynomials and some new ideas related to codes
transformation. Moreover, based on computational evidence, we present some interesting open
problems related to the code equivalency, order, self-duality, etc. We also present some ways to



construct quantum codes from classical polycyclic codes and show useful features of polycyclic
codes.

Poster 28
Presenter: William Kardasis
Advisor: Steve Abcouwer (Ophthalmology)
Effect of High Fat Diet-Induced Diabetes on Retinal Protein Malonylation

Post-translational modification (PTM) of proteins by the addition of a malonyl group to lysine
residues (MalK) fine-tune the activities of metabolic enzymes to match nutritional conditions1.
Using an antibody that specifically binds to MalK residues to probe thin sections of retinal tissue,
we found that feeding mice a high-fat diet (HFD) with 60% of calories coming from lard or
oleate for 24 weeks decreased the amount of MalK groups in retinal tissue when compared to
high and low sucrose diets providing 10% of calories from fat. The decrease in malonylation
occurred in both the ganglion cell layer as well as the entire retina. When mice fed the lard-based
60% high-fat diet for 16 weeks were switched to any other diet (high/low sucrose or oleate) for
the final 8 weeks, the contents of MalK residues were normal after 24 weeks. The studies suggest
that the retina alters its protein malonylation to adapt to nutrient conditions imposed by an HFD
and that switching to a diet containing a more normal amount of fat negates this effect.

Poster 29
Presenter: Benjamin Fisher (English)
A Taxonomy of Poetics in Interactive Digital Narrative

Digital fiction has emerged from its infancy but remains undertheorized by scholars of literature.
Interactive digital narratives offer unique expressions of authorship and semiotic structures
because of the conspiratorial construction and enactment of their stories by developers and
players/readers. In my investigation, I draw on the work of Roland Barthes (“The Death of the
Author”) and Gérard Genette (“Introduction to the Paratext”; The Architext: An Introduction) to
taxonomize the systems of authorship and meaning-making that exist in these new and complex
works. In doing so, I seek to refine the tools of literary theory by applying them to novel media
and examining their affordances and shortcomings. I also break ground on a new unified model
of authorship and meaning-making in digital humanities and literatures. I propose a tripartite
model of authorship and meaning-making: In the "infrastructural" layer, the game developer
delineates the set of possible narrative iterations. In the “plot enactment” layer, the developer and
the player conspire to create unique iterations of the game’s narrative. In the “symbolic
synthesis” layer, the player interprets the game’s narrative in the same way a reader would
interpret a book’s. I also apply Gérard Genette’s theory of transtextuality and the phenomenon of
“modding” to uncover and define the “infratext,” the technologies that underpin and allow for
the existence of a given narrative work. The infratext and paratext, I argue, are key features of



the tripartite model and influence the creation, enactment, and interpretation of interactive digital
narrative.

Poster 30
Presenter: Jason Brenner
Advisor: Patricia Reuter-Lorenz (Psychology)
An Examination of the Effects of Outcome Magnitude and Individual Differences in Loss
Aversion on Value Learning

Associating value with previously neutral stimuli can affect how they are attended to,
remembered, and perceived throughout decision making processes. To establish value, previous
studies have used the value learning task, in which participants learn, through trial and error, to
associate otherwise neutral stimuli (e.g., grayscale landscapes) with win or loss outcomes of
varying probability. Prior research demonstrated a learning asymmetry such that positive
associations are learned better than negative ones. Though the asymmetry is robust, it is
important to develop an understanding of its boundary conditions to know whether these findings
can be generalized across all age demographics, reward types, and magnitude conditions, etc.
The goal of this thesis is to investigate whether varying the magnitude of win and loss outcomes
affects the universality of the learning asymmetry. We hypothesized that 1) increasing the
magnitude of outcomes will reduce/reverse the learning asymmetry and 2) the effect of outcome
magnitude on the learning asymmetry will be moderated by individual differences in loss
aversion. We found that varying outcome magnitude does reduce the learning asymmetry, but
that individual differences in loss aversion was not a significant predictor of performance on the
value learning task. These findings should be considered when examining subsequent cognitive
consequences of acquired win and loss associations of otherwise neutral stimuli.

Poster 31
Presenter: Margaret Rudnick
Advisor: Julia Kelson (Earth Science)
Investigating the Seasonal Bias of Soil Carbonate Formation to Improve Paleoclimate
Reconstructions

Fossilized soil carbonates are commonly used to determine the climate of ancient environments.
The isotopic composition of soil carbonates preserves information about hydrology, vegetation,
and surface temperature; however, we need to understand if the soil carbonates preferentially
grow in one season to interpret the paleoclimate record they preserve.  It is generally thought that
soil carbonates most frequently form in the summer in modern environments. However, it is
unknown if that summer-bias holds true in ancient environments. We are interested in
understanding the seasonal bias of soil carbonate formation in so-called greenhouse climates,



which have high concentrations of greenhouse gases in the atmosphere (>1000 ppm) and are
analogues for potential future high-CO2 climates. I simulate soil carbonate formation using a
numerical software package, HYDRUS 1-D, to investigate how soil carbonates form in
greenhouse climate conditions. We simulate a greenhouse climate by adjusting the factors of
atmospheric CO2, temperature, leaf area index (LAI), and precipitation on 1998-2019 soil data
taken in Adams Ranch, NM. Then, using Python script data visualization techniques, we are able
to qualitatively and quantifiably track how changing environmental conditions affects the soil
carbonate formation. Our initial findings suggest that the seasonal bias of soil carbonate climate
proxies could be different from the modern day seasonal bias. This work is important in framing
and reconstructing past climates on Earth, and will help us understand, predict, and prepare for
future climate change.

Poster 32
Presenter: Saloni Haruray
Advisor: Todd Morgan (Urology)
Analyzing Circulating Tumor Cell Gene Expression and Sequencing of Cell-Free Circulating
Tumor DNA in Patients with Metastatic Castration-Resistant Prostate Cancer to Develop
Personalized Medicine Treatment Approaches

In the United States, prostate cancer is the second leading cancer-related cause of death in men,
with nearly 30,000 deaths per year. Improving outcomes for men with metastatic prostate cancer
has been hindered by an inability to control metastatic disease and broad clinical heterogeneity.
Current approaches for molecular characterization are primarily tissue based, necessitating serial
biopsies to understand changes over time and are limited by the challenges inherent to extracting
genomic material from predominantly bone metastases. Our project aims to develop a circulating
analyte-based assay using liquid biopsies to determine gene expression and sequence mutations
across a panel of clinically relevant and potentially actionable prostate cancer-related genes. This
study focuses on implementing a noninvasive biomarker-based personalized medicine approach
using liquid biopsies (blood). We isolated circulating tumor cells (CTCs) from whole blood,
subsequently isolated CTC RNA, generated cDNA libraries, and used qRT-PCR to obtain gene
expression data. Additionally, circulating tumor DNA (ctDNA) was isolated from patient plasma
and targeted libraries were prepared to examine DNA modulation with next-generation
sequencing approaches. Through this research, we have identified a gene expression signature in
metastatic castrate-resistant prostate cancer (mCRPC) patients that can help predict disease
aggressiveness and progression. We have also identified target DNA sequences that present copy
number variations that may be linked to the modulation of DNA as the disease progresses and/or
in response to therapy. We conclude that liquid biopsies are a noninvasive and robust method to
obtain prognostic biomarker-based information and insight regarding the biology of prostate
cancer.



Poster 33
Presenter: Marwa Khalil
Advisor: R. Alexander Blackwood (Michigan Medicine Office for Health Equity
and Inclusion)
COVID-19 Knowledge, Needs, and Attitudes Assessment: A Middle Eastern North African
(MENA) Community Based Survey

The MENA community is an understudied population that is seemingly being impacted
disproportionately by the COVID-19 pandemic. This study aims to assess the MENA
community’s knowledge, needs, and attitudes towards their understanding of COVID-19 while
examining the impact COVID-19 has had on mental health, health seeking behaviors, and
healthcare access. An anonymous, bilingual (English and Arabic), digital survey was distributed
using a Community Participatory Based Research design and participants were recruited through
social media platforms within Wayne and Washtenaw counties. Participants needed to be over
the age of 18. The University of Michigan IRB granted exemption status for this study. Data was
collected between June 2020 and July 2020, 298 participants took part in the study, where 83%
(247/298) identified as MENA. The average age of respondents was 26 years old, and 75%
(224/298) were female. About 20% (59/298) of the participants were foreign born and 82% of
respondents (231/281) were from Wayne county. Nearly 44% (94/214) of participants canceled
appointments with their primary care physicians during the pandemic. Less than 17% (39/238) of
participants believed that their community has taken all precautions against COVID-19 and is
adhering to all self-quarantine rules. The MENA community may be particularly vulnerable to
the economic, medical, and social changes brought about by the COVID-19 pandemic.
Diversifying physicians can reduce language barriers, increase trust and cultural familiarity
between patient and provider, overall improving their health outcomes. Further research is
needed to better understand how diversity in physicians can improve their understanding of
COVID-19.

Poster 34
Presenter: Sarah Chung
Advisor: Dominic Kelly (Psychology)
Gender Differences in the Relations Between Pubertal Timing and Status with Substance Use: A
Meta-Analysis

Existing research suggests that there are many factors that influence the risk of substance use in
adolescents. There is a wide and established literature on the effect that pubertal timing has on
risky behaviors, however, there is a lack of consensus on the size and direction of the effect.
Thus, this paper seeks to address this gap in literature using meta-analytic techniques.  A
literature search was conducted for manuscripts between 2015 and 2019 that reported effect sizes



(Pearson’s r) for the relation between pubertal timing (or pubertal status) and substance use.  In
total, 19 correlations between pubertal timing/status and substance use were found for separated
by sex participants, and significant overall effects of r = 0.07 (CIs: 0.001, 0.11) for females (p <
.05) and 0.06 (CIs: 0.03, 0.09) for males (p < .001) were calculated. A follow-up analysis on the
effect of specific substances was also conducted, resulting in overall effects of r = 0.08 for
alcohol, r = 0.07 for drugs, and r = 0.10 for smoking (p’s < .001). These effects all indicate that
early pubertal timing and greater pubertal development is associated with higher frequency of
substance use. More research is needed into the possible relationship between pubertal timing
and substance use influence beyond adolescence as well as further research into mechanisms
unique to specific substances, in particular more recent substance trends, such as vaping.

Poster 36
Presenter: Hunter Glew (Psychology)
Perpetrators of the Acting White Accusation: Examining the Implication of Demographics and
Racial Experiences on Mental Health Outcomes

Being accused of acting White is a common experience among people of color, and it is typically
referred to as the Acting White Accusation, or AWA. Most of the research in this field examines
the implications of this accusation on the victim, but this paper aims to uncover potential
demographic factors, racial experiences, and mental health outcomes associated with the
frequency of perpetrating the AWA. 377 self-identified Black undergraduates from University of
Michigan completed our survey. Multiple linear regression was used to test three hypotheses: 1.)
which demographic variables predict frequency of perpetration, 2.) which racial experiences
predict frequency of perpetration, and 3.) does frequency of perpetration predict anxiety or
depression. Neither demographic variables or centrality were significant predictors of frequency
of perpetration, but frequency of being a victim of the AWA did predict frequency of
perpetration. Lastly, frequency of perpetration was a significant predictor of both depression and
anxiety.  This study propels the field into bigger questions about the AWA, including why people
accuse others and whether there are any unexplored benefits from this accusation.

Poster 37
Presenter: Nikki Keramati
Advisor: David Sherman (Chemistry/College of Pharmacy (Medicinal
Chemistry)/Life Sciences Institute)
Synthesis of Ambiguine Natural Product Derivatives for Investigation of Rare Biocatalytic Cope
Rearrangement and Terminal C-H Functionalization

Hapalindole metabolites are a diverse group of indole alkaloids defined by their polycyclic ring
system, various stereoisomers, unique functional groups and promising biological activities.



These metabolites are formed by a class of enzymes known as the Stig Cyclases that catalyze
three steps: 1) a Cope rearrangement, 2) six-exo-trig cyclization, and 3) terminal electrophilic
aromatic substitution (EAS) from a common indole C-3 geranylated (3-GC) intermediate. They
further undergo late-stage C-H functionalization reactions (e.g. halogenation, oxidation,
prenylation), generating the diversity observed in this class of metabolites. It is known that the
reverse prenyltransferase FamD1 can convert hapalindole U into ambiguine H, a tetracyclic
ambiguine, using dimethylallyl pyrophosphate (DMAPP). However, no enzymatic or synthetic
route has been developed for the generation of the E-ring present in pentacyclic ambiguines
derived from a tetracyclic core. Here, we explored an optimized, efficient biocatalytic method for
generating an unnatural ambiguine derivative, 12-epi-ambiguine H nitrile, using Stig Cyclase
HpiC1 and the prenyltransferases FamD1 and FamD2. Efficient biosynthesis of the unnatural
derivative is crucial to further synthetic chemistry or biocatalysis efforts to generate the E-ring.
In addition, during early phases of this work, we uncovered an unexpected new metabolite of a
one pot reaction previously unknown in the Stig Cyclases. This finding strengthens the Cope
rearrangement hypothesis and provides a potential synthon towards total synthesis efforts of a
diverse range of compounds.

Poster 38
Presenters: Alana Lay-Phillips, Robert Holt, Ashley Akaba, Leo Samba
Advisor: R. Alexander Blackwood (Office For Health Equity & Inclusion)
Assessing the Impacts of Adverse Police Experiences Among Students

Adverse Police Experiences (APES) are observed through a variety of different scenarios, but
ultimately are traumatic instances that individuals have with police. This trauma often remains
with those affected even after the incident. It is crucial to highlight these experiences, as it
acknowledges the physical, social, and emotional consequences of adverse police experiences.
This project focuses on these adverse police experiences and their effects on individuals and
communities, specifically of African American descent. Through an anonymous survey using
Qualtrics, distributed to United States university and graduate students, containing a
subcommunity of African Americans, an understanding of the types and frequencies of
experiences will be further explored to assess the impact that police have on society. Preliminary
results from respondents have shown, 75% were African American, with 12% caucasian. 54.2%
have had at least one negative experience with the police and 62.5% were with male officers.
40% of respondents believe they were stopped because of their race. 87% of the people who
have had a negative experience were not committing a crime. Further research can possibly show
that certain minority demographics, such as students who are presumed to be less dangerous, are
disproportionately affected.

Poster 39
Presenter: Celine Nasser



Advisor: R. Alexander Blackwood (Office for Health Equity and Inclusion)
Gender Stereotypes: A Community Survey among Arab Americans

Gender biases are a significant issue that increase educational disparities. This study evaluates
the influence of education, age, and cultural experiences on educational attainment and gender
beliefs among Arab Americans. An anonymous, digital survey was conducted using Qualtrics.
The survey was distributed through the Arab American Health Initiative to participants that were
18 years or older. This study was granted exemption status by the University of Michigan
Medical School IRB. Data collection began in August 2020 and a total of 405 responses were
collected. About 72% (292/405) identified as Arab American and 69% (262/380) as female. It
was found that 72% (260/362) of respondents resided in Wayne county while 21% (79/376) are
foreign born. About 40% (143/363) of respondents received at least a bachelor’s degree. When
participants were asked if men and women are treated equally in the Arab community, 45%
(151/338) of participants disagreed. Our study is a critical step in understanding the factors that
shape attitudes towards gender beliefs in the Arab American community. With this research, we
hope to raise awareness of gender biases that lead to educational disparities within the
population. We aim to use this information to highlight the need for increased gender and ethnic
diversity within the healthcare field.

Poster 40
Presenter: Christen Abraham
Advisor: Michelle Leonard (Psychology)
Coupling with COVID-19: A Mixed Methods Study of Couples Coping with the Pandemic

The COVID-19 pandemic has led to increasing stressors for many. Challenges and changes
associated with employment, financial resources, childcare/schooling, and health have been
associated with increased levels of psychological distress. Models of dyadic coping suggest that
facing a stressful situation with one’s partner to meet their needs is effective and has shown
positive outcomes. This study sought to explore dyadic coping and its association to relationship
satisfaction and psychological distress in the time of the COVID-19 pandemic. Data was
collected from 564 participants using an online convenience sample. Participants were asked to
complete measures of dyadic coping, relationship satisfaction, COVID anxiety and OCD, and
asked to describe their experience in an open-ended question. Results showed that overall,
couple members experiences were quite polarized with approximately ½ reporting that they were
happy to be home with their partner. Significant gender differences were noted for psychological
distress, where women reported more COVID related distress than men. Moreover, those couple
members with children reported more distress and less dyadic coping and relationship
satisfaction than those without children. There was a significant interaction between dyadic
coping and relationship satisfaction for women where at higher levels of dyadic coping there was
a negative association between relationship satisfaction and COVID OCD. This interaction,



however, was only significant for women with children. The results of the study are discussed in
terms of the potential exponential burden that female couple members may face during this time.
Implications for intervention and future research are also discussed.

Poster 41
Presenter: Emma Bellinger
Advisor: Ronald Stamper (Division of Science and Mathematics)
A Look at Synthesizing Inorganic Life

A literature review exploring the prospects of synthesizing non carbon-based life with an
emphasis on Darwinian evolution, investigating if this theory is unique to organic life or can be
extended to inorganic matter. This review examines the chemical systems capable of supporting
inorganic biology by citing multiple studies that support the notion of inorganic cells with
biological properties. The study addresses features specific to the organic world, the candidates
for a minimal evolutionary system produced from inorganic materials, and the steps taken to
engineer an evolvable system without using organic material. Reviewed research observes
inorganic systems that mimic life, inorganic nano-sized molecules based on molybdenum oxide
that demonstrate an artificial system of evolution, minimal photosystems of inorganic chemical
cells, and an updated Miller-Urey experiment comprising four different worlds of elements to
show evidence of simple chemistry becoming self-sustaining and complex. Initiative is taken to
ascertain the chemical networks required to construct minimal chemical units capable of
autonomous assembly, selection, adaptation, and propagation without DNA, sugars, proteins, etc.
Research will lead to a general definition of life, it’s origin, discovery and constraints of other
life forms.

Poster 42
Presenter: Cassandra Ritter
Advisor: Corey Speers (Radiation Oncology)
The Role of MDM2 Inhibition in the Radiosensitization of p53 Wild Type Breast Cancer

Radiation (RT) therapy is standard in the treatment of breast cancer (BC), yet BC responds
heterogeneously to RT. To aid in radiosensitization strategies, we performed a radiosensitizer
screen paired with transcriptomic and proteomic data from ER+ models treated +/-RT to identify
mediators of RT resistance. An MDM2 inhibitor was nominated as an effective drug in treating
RT-resistant BC cell lines. Differential gene expression and pathway analysis in non-overlapping
ER+ BC cell lines treated +/-RT identified apoptosis, cell cycle, and p53 signaling as top
pathways induced in ER+ cell lines by RT. Within these MDM2 was significantly overexpressed
after RT compared to RT- in ER+ p53 wild-type (WT) cells. In p53 mutant cell lines, MDM2 was
not differentially expressed, suggesting MDM2 may mediate radioresistance in a p53-dependent



manner. Cell growth in p53   WT cell lines was inhibited by AMG-232, an MDM2 inhibitor. P53
mutant cells were not sensitive to MDM2 inhibition (MDM2i). Clonogenic survival assays
demonstrated that MDM2i at sub-IC50 doses leads to radiosensitization in WT but not mutant
cells. AMG-232 and RT combined led to increases in apoptosis compared to RT alone in WT but
not mutant cells. Combination treatment led to differential cylin and p-histone-H3 protein
expression in WT but not mutant cells, indicating G1 cell-cycle arrest as an effect of MDM2i.
Annexin V flow cytometry suggests MDM2i induces apoptosis in WT but not mutant cells.
MDM2 inhibition confers radiosensitization in a p53-dependent manner in BC and represents a
tractable clinical strategy for treating p53 WT BC.

Poster 44
Presenter: Delaney McKinstry
Advisor: Grace Chen (Internal Medicine)
Reducing Colon Cancer Risk Through Dietary Intervention

Studies have suggested that diets rich in cruciferous vegetables can reduce the risk of colorectal
cancer. These vegetables contain high levels of glucosinolates (GSLs), which are precursors to
bioactive isothiocyanates (ITCs). However, the enzyme myrosinase facilitates the conversion of
GSLs to ITCs becomes denatured at high temperatures. Interestingly, the gut microbiota is able
to hydrolyze GSLs into ITCs, but at much lower rates than myrosinase. This suggests that the
consumption of cooked cruciferous vegetables will still result in the uptake of ITCs, even though
the plant’s enzyme is inactivated. Our lab was interested in investigating the role of specific
GSLs and ITCs in the development of tumors in the colon. To investigate this, three different
preparations of broccoli sprout diets were developed: raw, mildly heat treated and steamed.
These preparations were freeze-dried and combined with standard diet. In broccoli, its major
GSL, glucoraphanin (GLR), gets converted to sulforaphane (SFN). In the presence of
epithiospecifier protein (ESP), GLR also gets converted to SFN nitrile, an inactive compound.
The mildly heat treated broccoli sprouts were heated high enough to inactivate ESP, but not
myrosinase, while the steamed was heated enough to inactivate both. This meant that the
mildheat diet had high levels of SFN, while the steamed diet had high levels of GLR. After
treatment of AOM/DSS, mice from all three test groups showed a significantly reduced number
of tumors compared to mice fed control diet. These results suggest that glucoraphanin-rich diets
can prevent the development of tumors in the colon.

Poster 45
Presenter: Damiya Kaul Verma (Social Science)
Exploring the Other Side to Standard of Living: Why Regions with a Higher Quality of Life have
a Higher Suicide Rate



There are economic, anthropological, and statistical data showing that regions with a higher
quality of life have a higher suicide rate. It is counterintuitive that improving quality of life
increases suicide. This paper discusses where, by what means, who, and when suicide is most
prevalent. Theories, backed by extensive data and research, are summarized seeking to provide
reasons for this phenomenon. General theories as well as specific case studies of Hungary and
Lithuania are used to evaluate possible causes for this correlation. Prevailing literature on studies
of the relationship between per capita number of psychiatrists and reduction in suicide rates is
also used for seeing if those measures have helped or not. Theories of self-inadequacy, access to
lethal weapons, cultural and historical factors, alcohol consumption and mental health access, all
different factors influencing this strange phenomenon have been expounded on. Like the existing
literature, this paper’s attempt at an analysis of the relationship between suicide and standard of
living involves an assessment of correlations rather than an attempt to establish tight causal links.
Though this paper is far from a complete appraisal of possible causes for the relation between
suicide and standard of living, and is but a review and amalgamation of data by others, it
investigates an unlikely correlation and adds to the repository of information on this topic.

Poster 46
Presenter: Sarah Jacob
Advisor: Anuska Andjelkovic-Zochowska (Pathology/Neurosurgery)
The Role of Claudin-1 in Remodeling Tight Junction Complex in Aging Brain Endothelial
Barrier

Blood-brain barrier (BBB) integrity declines slowly with normal aging and is worse in patients
with dementia and cerebral small vessel disease (SVD). This increased BBB
permeability/leakage was considered a consequence of ongoing processes like inflammation,
although several recent clinical MRI studies indicate that BBB leakage could be a primary reason
for the development of vascular/brain parenchymal injury during aging. Morphological alteration
of tight junction (TJ) complex, the structure critical for regulating BBB integrity, is indicated as a
potential cause of persistent BBB barrier leakage. This project is focused on defining the TJ
complex remodeling associated with brain endothelial barrier (BEB) hyperpermeability during
aging. The “aging” of BEB was achieved by continuous passage of brain endothelial cells (BEC)
prepared from aged mice (16 months old) and screened positive for senescing markers. We
identified that “aged” BEB decreased barrier resistance compared with “young” barrier (BEC
prepared from 2 months old mice) through Electric Cell-substrate Impedance Sensing (ECIS).
The functional decline of “aged” barrier was associated with a significant increase in expression
of claudin-1, a nonspecific claudin for BEB. The morphological analysis of TJ complex
organization by immunofluorescence and proximity ligation assay showed reduction in
expression of claudin-5, its dissociation from ZO-1, and replacement with claudin-1 on the cell
border. Furthermore, depletion of claudin-1 by transfection with claudin1siRNA in “aging”



barrier rescued the barrier integrity and TJ complex organization. The present findings suggest a
potential cause of the impaired BBB integrity during aging.

Poster 47
Presenter: Griffin S. Bray
Advisor: Orin Gelderloos (Natural Sciences)
Vascular Plant Analysis of Ecosystems on the Rouge River Floodplain of the University of
Michigan-Dearborn

The 12.25 hectares (30.3 acres) of the Rouge River floodplain on the University of Michigan –
Dearborn campus consists of a variety of natural landforms with unique communities of woody
and herbaceous plants.  We identified 4,246 individuals representing 39 species of subcanopy
(9.1-20 cm diameter) and canopy trees (&gt;20 cm diameter) distributed in various patterns
throughout the floodplains ecosystem. Black Maple (Acer nigrum) constitutes 51% of the stems
followed by Silver Maple (Acer saccharinum, 9%). By contrast, Black Maple and Silver Maple
constituted 25% and 15% of the relative dominance, respectively. We identified seven (7)
ecosystems on the floodplain namely levee, bottom, backswamp, former levee, vernal ponds,
deposition bar, and annual flood area. From multiple 20 x 10 m sample plots in each ecosystem,
we recorded the woody stems in three categories, 1.5 – 9.0 cm (undergrowth), 9.1-20.0 cm
(subcanopy) &gt; 20.1 cm (canopy). Groundcover species were sampled in ten (10) one-meter
square randomly-chosen plots in each ecosystem for percentage of coverage. Comparison of
woody species present in each of the ecosystems using the Cosine Similarity Coefficient showed
0%-30% similarity between any two ecosystems, while a Jaccard Similarity Coefficient
comparison of groundcover species between ecosystems showed 0%-36% similarity.

Poster 48
Presenters: Evan Flanagin, Kedree Proffitt, Lydia Powers
Advisor: Linda Zhu (Computer Science and Engineering)
Neural Activities and Their Relations in the Auditory Brain Structures

The condition known as tinnitus, a ringing noise in the ear, affects the quality of life of 15
percent or more of the adult population in the United States and is especially prevalent in
veterans. Besides the irritation this condition causes, it is also known to lead to anxiety and
depression. Our research aims at identifying the neural information flow among various auditory
processes and structures in the brain, thus helping better understand the mechanism of hyper
neural activities with tinnitus. Multi-channels signals were collected at dorsal cochlear nucleus
(DCN), inferior colliculus (IC) and auditory cortex (AC) along the auditory pathways of two rats,
one is from the control group, one is tested positive by behavior test. Max value, RMS, mean,
and standard deviation for each channel from different auditory brain structures and different



animals were calculated, and a summary was conducted. Fast Fourier transform and short-time
Fourier transform were also used on selected channels to interpret the neural activities different
at DCN, IC, and AC. Signals were compared and the time delays of IC and AC to DCN were
calculated and presented in histogram form for simple data interpretation. Future work will
include streamlining the algorithm and data analysis process for use by biologists and doctors
working with tinnitus. The goal is to create a program to assist in the development of testing for
and treatment of tinnitus.
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Investigating Encapsulin Nanocompartments as a Novel Drug Delivery Platform

Some bacteria construct protein nanocompartments (NCs) to contain isolated metabolic reactions
or store chemicals. Encapsulins (Encs) are one class of proteins that self-assemble and envelope
other functional “cargo” proteins when co-expressed. Encs are relatively simple compared to
other protein NCs such as viral capsids, yet they are stable and can carry robust cargo. We
believe this represents a bold opportunity for novel drug transport and delivery. In this work, we
sought out to investigate two phenomena: the intake of assembled Encs by living eukaryotic cells
and whether the Enc containers can be disassembled by protein-degradation enzymes native to
the targeted organism. Brewer’s yeast (S. cerevisiae) was selected as the proof-of-concept
organism for this project, and green fluorescence protein (GFP) was chosen as the model Enc
cargo. Yeast has a well-documented endocytosis pathway which we aim to take advantage of to
transport the Enc shells. We are cloning bacteria that will produce Enc shells with yeast mating
pheromone tags displayed on their surfaces. The tags will encourage the yeast to endocytose the
disguised Encs into the cell from the environment. Success will be measured by using
fluorescence imaging to confirm the presence of assembled GFP-bearing shells within live cells.
In parallel, we will test the degradation of the Encs in vitro by subjecting them to proteolytic
enzymes found in yeast. The endocytosis mechanism in yeast is a proof-of-concept, data from
which can ideally be extrapolated to other organisms with similar endocytosis systems. Our
experimental efforts are supplemented with theoretical research and modeling.
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Mourning the Experience of What Should Have Been: Experiences of Postpartum Patients
During the COVID-19 Pandemic



The peripartum experience is drastically different during a global pandemic like COVID-19. Its
impacts can increase perinatal stress and anxiety through mechanisms (e.g., fear of infection,
isolation) which can result in adverse outcomes to mother and infant. During this time, it is
critical to understand women’s perceptions of the peripartum experience. The purpose of this
study is to describe patients’ peripartum experiences who delivered an infant during the
COVID-19 pandemic in the United States(US). We conducted a web-based survey using a
convenience sample of patients recruited through social media platforms. Eligible participants
were 18 years of age or older, lived in the US or a US territory, delivered a live infant on or after
February 1, 2020, and were able to read and understand English. Participants responded to one of
two free-text questions in the survey. Using the constant comparative method, two investigators
thematically analyzed responses to collate major and minor themes. 371 participants responded
to at least one free-text item. Five major themes emerged: 1) Heightened emotional distress; 2)
Adverse breastfeeding experiences; 3) Unanticipated hospital policy changes shifted birthing
plans; 4) Expectation vs. reality: “mourning what the experience should have been;” and 5)
Benefits of the COVID-19 pandemic to the delivery and postpartum experience. Minor themes
supported each major theme. We found that peripartum patients are at increased risk for adverse
mental-health outcomes related to various stressors induced by COVID-19. In our study,
postpartum patients also identified both negative and positive aspects to the peripartum
experience.
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CD6 as a Target in the Treatment of Autoimmune Diseases and Cancer

One in eight women in the United States will develop breast cancer, with more than 42,000
fatalities estimated in 2020. Immunotherapy is a promising treatment. However, current therapies
engender autoimmune toxicities. My research project aims to develop a novel cancer
immunotherapy drug that also suppresses autoimmunity via the CD6-CD318 axis. CD318 is a
cell-surface glycoprotein commonly found on cancer that correlates with cancer aggressiveness
and metastatic potential. CD6 is a transmembrane glycoprotein expressed on the surface of most
T-cells, including natural killer (NK) cells, the body’s key defense to immunological stimuli. Our
lab discovered that CD318 is a ligand for CD6, forming an immune checkpoint pathway. When
the CD6-CD318 checkpoint forms, it dampens the immune response to cancerous cells. Our
studies show that interruption of this pathway with a monoclonal anti-CD6 antibody (UMCD6)
reduces CD4+ effector T cell-driven autoimmune responses. Through in vitro and in vivo
immune-mediated tumor-killing experiments, we show that UMCD6 enhances NK cells'
cancer-cell killing ability with more efficacy than current inhibitors. CD6 on NK and CD8+ T
cells were isolated and incubated with UMCD6 or an IgG control. UMCD6 resulted in increased



apoptosis (****p=7.06x10-7) and reduced survival (****p=4.71x10-5) of breast cancer cells.
NK and CD8+ T cells were also isolated and incubated with UMCD6 or currently marketed
checkpoint inhibitors. UMCD6 enhanced NK killing more effectively than any other inhibitor
(****p<0.0001). Our results further validate the potential for checkpoint-inhibitor antibody
treatments without the induction of autoimmune diseases in cancer patients.
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Save Summer 2021 Vaccine Campaign

As the COVID-19 vaccines were approved by the FDA for emergency authorization use, many
Americans were hopeful about their futures. However, this  was not the case for a wide range of
citizens. As a Qualtrics survey has shown,  many individuals have concerns about the vaccines.
Nearly 300 individuals who are between the ages of 16-30  have taken the survey, showing that
vaccine hesitancy is a widespread issue amongst people of all ages and demographics. As a
solution to combat the resistance from the public, Save Summer 2021 was created. It is a
vaccine campaign and educational video. The goal of the campaign is to incite emotion in people
to want to end the pandemic. The video incorporates storytelling aspects, in addition to
debunking common myths and concerns that individuals may withhold. The video is specifically
constructed to create a sense of urgency by making summer the goal for ending the pandemic. By
story telling and concentrating on factual content being displayed in the video, Save Summer is
able to specifically target younger generations; those within Gen Z and millennials.
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Morphometric Feature Selection for the High-Throughput Image-Based Chemical Phenotyping
of Per- and Polyfluoroalkyl Substances

High content imaging represents an emerging set of methods to assess total cell response to
pharmaceuticals and environmental toxicants in a high-throughput manner. Here, our goal was to
apply these methods to derive a chemical’s morphometric phenotypic “fingerprint”, classifying
mode of action of per- and polyfluoroalkyl substances (PFAS) in a dose-dependent fashion.
MCF10A breast epithelial cells were first exposed to 4 doses of histone deacetylase inhibitors of
known molecular structure and function and analyzed via CellPainting, a high-content imaging
assay, to optimize and validate our computational methods. We also exposed MCF10A cells to 4
doses, ranging from 25nM to 25µM, of perfluoroalkyl substances PFDA, PFNA, PFOA, and the
novel PFOA derivative “GenX”. Given the prospect of PFAS epigenetically reprogramming



mammary development and promoting breast cancer, we analyzed features from the Hoechst
33442 stained nuclear channel. Following automated microscope image processing using
CellProfiler, 240 nuclear features were calculated for over 42,000 cells. We used generalized
linear models to rank each feature for its chemical specific significance and dose-dependent
directionality, visualized through heatmaps and matrix plots. Heatmaps and unbiased clustering
of feature rank and directionality demonstrated distinct morphometric fingerprints for each
toxicant, identifying feature clusters with distinguishable structure-activity relationships, modes
of action, and dose-dependent behaviors. We identified cellular morphological targets of PFAS
previously unexplored with traditional single-cell and high-throughput techniques, potentially
identifying new hallmarks of adverse cell response to these environmental perturbations.
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Modeling Age-Related Reductions in Neural Distinctiveness Using a Self-Organizing Map

Aging is associated with reduced neural distinctiveness, that is, neural activation patterns in
response to different stimuli become less distinguishable from each other. Aging is also
associated with reduced concentrations of the inhibitory neurotransmitter GABA. One
hypothesis is that age-related reductions in neural distinctiveness are caused by reductions in
inhibitory GABA. This study tested the plausibility of that hypothesis using a self-organizing
map neural network model that generates predictions about neural distinctiveness when
presented with stimuli from different categories. Neural distinctiveness in the model depended on
inhibitory connection strength as predicted by the hypothesis. The model was also able to explain
some of the observed relationships between individual differences in GABA and individual
differences in neural distinctiveness as well as between individual differences in GABA and
individual differences in within-category similarity. The model did however predict a correlation
between individual differences in within-category similarity and between-category similarity that
was not observed in the empirical data, suggesting that other biological mechanisms are involved
that were not captured by the model. Age-related reductions in neural distinctiveness have been
implicated in various cognitive and motor performance declines. Investigation into the possible
cause of this phenomenon could lead to better understanding and facilitation of graceful aging.




