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Artist’s Statement

Sarrinah Saif

Awarded the 2020 Nobel Prize in Chemistry, Jennifer
Doudna 1s a groundbreaking researcher 1n the field of
CRISPR technology who has fundamentally transformed
our understanding of genetic engineering. Alongside her
team, she co-developed the CRISPR-Cas9 gene-editing tool,
which allows for precise modifications to DNA. Her work
has opened doors to the vast potential of CRISPR not only
for scientific discovery but also for addressing complex
challenges 1n medicine, agriculture, and beyond. By
advocating for the responsible use of this powerful
technology, Doudna emphasizes the importance of
balancing innovation with moral considerations. These
contributions pave the way for novel developments that
challenge us to reflect on our future 1n the face of
unprecedented scientific accomplishments.
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Could ancestors of Brassica Oleracea var

italica Hold the Key to Improved Fatty
Acid Content?

Authors: Alaina Kleine, Seyram Akahoho, Andres Reyes-Salinas, Gabriel

Saraiva Raimundo, Larissa Laforest, Satya Swathi Nadakuduti, Kelly
Balmant

Though kids across America would protest, broccoli consumption is up to almost 8lbs per capita!
Generations of breeding have prioritized yield in crops, often at the expense of nutritional traits.
This genetic lag effect impacts human health, particularly in the availability of nutrients like
omega-3 fatty acids, which are essential for heart health, cognitive function, and hormone
regulation. As demand for plant-based omega-3 sources grows due to dietary preferences and
concerns over fish oil production, broccoli, with its favorable omega-6 to omega-3 ratio of 1:3,
presents a promising alternative.

Despite this, most broccoli breeding programs focus on traits beneficial to growers rather than

human health. This study investigates the omega-3 fatty acid profiles of 20 commercial hybrid

and landrace broccoli cultivars. Lipid extractions from the broccoli heads were analyzed using

Gas Chromatography-Mass Spectrometry (GC-MS), revealing significant variation in alpha-
linolenic acid (ALA) content across genetic backgrounds.

Understanding the genetic regulators behind these variations not only holds the potential to boost

broccoli’s nutritional profile but also offers insight into the broader mechanisms that govern plant

diversity and nutrient composition. By integrating the untapped potential of nutritional genomics
to maintain yield efficiency while enhancing both diversity and public health outcomes.
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Sweetpotato Seed Systems: Role of Grower
Associations in Promoting Seed Health in

Tanzania

Though kids across America would protest, broccoli consumption is up to almost 81bs
per capita! Generations of breeding have prioritized yield in crops, often at the
expense of nutritional traits. This genetic lag effect impacts human health,
particularly in the availability of nutrients like omega-3 fatty acids, which are
essential for heart health, cognitive function, and hormone regulation. As demand for
plant-based omega-3 sources grows due to dietary preferences and concerns over fish
oil production, broccoli, with its favorable omega-6 to omega-3 ratio of 1:3, presents a

promising alternative.

Despite this, most broccoli breeding programs focus on traits beneficial to growers
rather than human health. This study investigates the omega-3 fatty acid profiles of
20 commercial hybrid and landrace broccoli cultivars. Lipid extractions from the
broccoli heads were analyzed using Gas Chromatography-Mass Spectrometry (GC-
MS), revealing significant variation in alpha-linolenic acid (ALA) content across

genetic backgrounds.

Understanding the genetic regulators behind these variations not only holds the
potential to boost broccoli’s nutritional profile but also offers insight into the broader
mechanisms that govern plant diversity and nutrient composition. By integrating the

untapped potential of nutritional genomics to maintain yield efficiency while
enhancing both diversity and public health outcomes. " el
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Prevotella corporis Prevents and Reverses

Protein Aggregation in Caenorhabditis
elegans Through Activation of a Protective
Stress Response

Authors: Yoan Argote, Alyssa Walker, Daniel Czyz

The sporadic onset of 90% of neurodegenerative Protein Conformational Disease (PCD) cases
underscores the need to identify factors involved in disease pathogenesis. A growing body of
literature has established a correlation between gut dysbiosis and PCDs. Recent work in our

laboratory has identified the impact of 229 human bacterial isolates on PCD-associated proteins
using Caenorhabditis elegans expressing polyglutamine, AB1-42, tau, and a-synuclein. We have
determined that toxic protein aggregation is robustly suppressed by Prevotella corporis,
regardless of the disease-associated protein in the host, suggesting an upstream bacterial effect on
host proteostasis. These findings are consistent with literature that associates a depletion in the
Prevotella genus with increased PCD occurrence and severity. Here, we elucidate the mechanistic
basis of the observed proteoprotective effect that P. corporis has a on the host, specifically the
effects this bacterium uniquely exerts on the heat shock response (HSR) and oxidative stress
response (OSR), the interactions between these pathways, and their resulting effects on toxic
protein aggregation in the host. Using C. elegans expressing hsp70p::GFP as a readout for the
HSR and DAF-16::GFP for the OSR, we found that P. corporis not only induces the HSR but
also the disaggregation of polyglutamine aggregates, providing mechanistic insights into how this
proteoprotective bacterium affects host proteostasis. Our findings suggest a role for bacteria in
the sporadic development of PCDs by affecting host stress responses and altering the host’s
transcriptome, galvanizing a novel microbial approach for managing neurodegenerative disease.
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Percieved Knowledge of Y1 Culture: A
Comparison Between Yi and Non-Yi Students
at China West Normal University

Authors: Anne Marie Arthington, and Vanessa Hull

There are more than 9 million Yi people living in China, 4.5 million of which are living in Yunnan
Province and 2.5 million in Sichuan Province, making them the largest minority in Sichuan
province. Each ethnic minority group in China has their own history, as well as their own cultural
practices separate from overall Chinese (Han) traditions. Their autonomous region, Liangshan,
has become a tourist destination in Sichuan, and many Chinese go to experience their festivals,
and try on their traditional dress. Since they are the largest ethnic minority in Sichuan, it raises
the question, how much do non-Y1 people living in Sichuan province know about them and their
practices? To gain more insight and attempt to answer this question, a mixed-methods survey was
distributed to equal parts Yi and non-Yi undergraduate students at China West Normal
University in Nanchong, Sichuan. Analysis of survey results revealed that non-Yi students have a
g00d working knowledge on very general parts of Yi culture, such as important components of
festivals and dress. However, as expected, the Yi responses were more detailed, and often
different than the non-Yi responses. An example of this concerned important details of Yi
traditional dress; non-Yi would answer “colorful” while Yi would answer “hero band” both of
which are correct, but the Y1 answer is much more specific and culturally grounded. There were

also significant gaps in knowledge when comparing between Yi student respondents. This could be
attributed to the fact due to modernization, and the economic state of Liangshan province, many
Yi people have moved away and are more removed from their traditional cultural practices. Based
on the findings of this study, future research should compare knowledge across different age

groups, especially between college-age Yi students and their grandparents to see how cultural
traditions have shifted across generations.
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How a tiny camera can see life and death for
trees in a warming climate

Authors: Chaise Brown, Medelin Kant, Cross Heintzelman, Marylou
Mantova, Willilam Hammond

Climate change has intensified extreme heat and drought events worldwide, resulting in
widespread tree mortality. One In five pine tree species has experienced pulses of climate-induced
tree mortality. The genus Pinus is internationally important due to its central role in the
renewable timber and pulp sectors of the bioeconomy, with Pinus taeda (loblolly pine) holding the
same role in the Southeastern United States. Our research goal was to investigate the
physiological tolerance to compound hotter drought of loblolly pine by imposing an extreme 7-day
heatwave atop drought event capable of risking tree death. We measured physiological limits
using a variety of instruments, some of which I built and deployed to obtain high-frequency, rapid,
non-destructive measurements of plant stress response. One of these instruments is an optical
dendrometer which monitors tree water status by measuring high-resolution stem width changes
with a time-lapse camera. In our study, 68 potted ~2-year-old trees were grown in four
environmentally controlled growth rooms. Half of the trees (n=34) grew and developed vegetative
tissue at a maximum temperature of 27.5X C representing current climate conditions, with the
other half growing in warmer conditions at a maximum of 32.5X C representing future climate
conditions. Current and future climate tree populations were exposed to heatwaves (or not) with
or without drought stress in a factorial design. For trees under hotter-drought stress, we found
that trees grown In future climate conditions had a ~45% lower mortality compared to trees
grown under current climate conditions. This reveals the potential for trees to acclimate to future
warmer conditions to reduce future mortality risks. The fluctuations in tree stem diameter,
measured by the optical dendrometers, signaled the response of tree physiological decline or
growth and hotter-drought death or recovery from severe stress.
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What are the impacts of hunting over time on frugivore
community assemblages in Western Amazon?

Authors: Alyssa Cabrera, Dr. Therese Lamperty, and Dr. Bette Loiselle

Tropical ecosystems have global importance because of the biodiversity they host and
natural processes they drive, such as nutrient cycling, carbon storage and water quality
management. However, they are also heavily exploited for natural resources via activities
such as hunting, deforestation, and oil extraction. In tropical systems, hunting, especially of
larger-bodied frugivores, leads to alterations in faunal communities that may disrupt key
ecological processes, like seed dispersal. The objectives of this study were to assess how
hunted frugivore communities have changed over the last 15 years by comparing species
richness, functional diversity, mean body mass, and frugivore community compositions
among a defaunated site and a faunally-intact site. This was accomplished by comparing
trail surveys and camera traps results to compare data collected with previous studies that
found lower abundances of larger-bodied frugivores in the defaunated site. The hypotheses
and expected results of the study are that 1) there will be higher species diversity and
functional diversity in the faunally-intact site than in the defaunated site, 2) there will be a
osreater abundance of smaller, secondary seed dispersers and a lower abundance of larger-
bodied frugivores in the defaunated site, relative to the faunally-intact site, leading to
community downsizing, and 3) avian frugivore assemblages at the defaunated site will be
more species rich and robust than they were 15 years ago, showing an extent of recovery.
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The effect of anthropogenic noise on nest attendance
behavior in eastern bluebird pairs

Authors: Megan Caufman, Katie Sieving

As human infrastructure continues to expand, anthropogenic noise increases in intensity
and extent. It is important for us to understand how anthropogenic noise atfects wildlife
species living in urban areas, such as the Eastern bluebird (Sialis sialis), in order to make
effective management decisions. Previous studies have shown that increased anthropogenic
noise decreases hatching success for Eastern bluebirds. However, the exact mechanism for
why this occurs remains unclear. In this study, we examined the effect of anthropogenic
noise on nest attendance behavior in Eastern bluebird pairs. We used photos taken at nest
boxes inhabited by Eastern bluebirds across an anthropogenic noise gradient on the
University of Florida campus. 11 of the 15 boxes also received playback of construction
noise. We sampled photos from 9:00 am to 11:00 am, and for each photo, recorded the
behaviors that the female and male were exhibiting. The behaviors recorded included: head
poking out of the box, head peeking out of the box, perched on the box, perched near the
box, gaping, at the box hole, and leaving/returning to the box. The number and types of
behaviors an individual bird engaged in were recorded per hour. We analyzed the data by
running a principle component analysis and using a general linear mixed model to test for
differences across the varying noise levels and playback treatments. We found that females
were more likely to peek, poke, and gape when playback was present, indicating stress and
less time spent incubating the eggs. Male behavior, on the other hand, was not affected by
the change in anthropogenic noise levels.
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The Impact of Breed Composition on Coat Length and
Diameter in Beef Cattle

Authors: Sarah Chen, Gabriel A. Zayas, Camila Santos-Rojas, Raluca G.
Mateescu

As climate changes, cattle must develop mechanisms to regulate and maintain thermal
balance to ensure production reaches peak efficiency. Every year, the beef industry loses
about $370 million due to heat stress which lowers fertility, immunity, feed intake, and
overall production in cattle. While cattle use various methods to regulate body temperature,
coat and hair properties play a crucial role in the ability to regulate heat. Shorter coats
allow for more efficient heat dissipation, while longer coats can hinder this process. This
study analyzed how the breed composition of beef cattle, specifically Brahman and Angus,
influences coat length and diameter. Hair samples from Brangus cattle from two Florida
commercial producers, the Seminole Tribe of Florida (n = 2,649) and Williamson Cattle
Company (n = 819), and from the University of Florida’s Multibreed Angus-Brahman and
Brahman herd (n = 385) were analyzed. Short and long hair length and diameter were
measured in millimeters using ImageJ software. Brahman breed composition for all animals
was estimated in a previous study using the GGF250K SNP array. To analyze the
relationship between Brahman breed composition and the various hair traits a linear model
was utilized. Each linear model included the Brahman breed composition as a continuous
variable and incorporated collection group as a fixed effect to control for variability. This
study found that Brahman breed composition had a significant effect on both short and long
hair lengths, but no significant effect on hair diameter. For 10% increase in Brahman breed
composition, we observed a 0.327 mm (P<(.001) decrease in short hair length, and 0.861
mm (P<(0.001) decrease in long hair length. These findings highlight the strong influence of
Brahman genetics on hair length, which may enhance thermoregulation efficiency.
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Risky Business: How Individual Boldness Influences

Predation Risk
Authors: Marin Chester, Rebecca McKee, Robert McCleery

Animal personalities, or consistent behavioral differences between individuals, have
been observed in many species. Personality traits, such as boldness, can influence
foraging strategies and anti-predator tactics, thereby affecting individual fitness. The
life-history tradeott hypothesis (LHT) suggests that bolder individuals acquire more
resources than shyer individuals, but have lower survival due to their high-risk
behavior. To test this hypothesis, we quantified the boldness of wild hispid cotton rats
in the Florida Everglades. After first capturing individuals in Sherman traps, we
recorded their behavior during emergence tests, where a short latency to emerge
indicated boldness. After quantifying their boldness, we attached radio collars with
mortality sensors to cotton rats and released them at their points of capture. We then
monitored rats every 24-48 hours to assess their survival. We found that boldness was
repeatable over time, supporting individual personality in cotton rats. We also found
that there was no relationship between boldness and predation risk, contradicting the
predictions of the LHT. Our findings add to a growing body of evidence challenging
the predictions of the LHT, particularly in the context of field settings, where a
variety of environmental factors may affect the relationship between personality traits
and predation risk.
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Implication of nitric oxide (NO) signaling in
Staphylococcus aureu
Authors: A’mya Chin, Dr. Kelly Rice and Connor Meenan

Staphylococcus aureus poses a significant health threat due to
its metabolic versatility and antibiotic resistance. S. aureus
nitric oxide (NO) production modulates its respiration and

contributes to virulence. To understand if this NO affects
non-NO producing S. aureus cells, we are optimizing the use
of green fluorescent protein (GFP) NO sensors. We will also

engineer Escherichia coli to express GFP when exposed to

NO, and will use this strain in co-culture to determine if S.
aureus NO is sensed by E. coli. These studies will determine if

S. aureus NO can travel intercellularly, and if it impacts non-

NO producing cells.
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The Role of the Orcl Homologs in the Regulation of

Ploidy and DNA Replication in Haloferax volcanii
Authors: Cooper Kelsey, Julie Maupin-Furlow, Daniel Gal

Haloferax volcanii is an obligate halophilic archaeon belonging to the family
Haloferacaceae that originates from the Dead Sea. This archaeon has become a model
organism for studying archaeal cell biology due to its relatively easy growth conditions,

short generation time (2 hours) and facile genetics. The genome of H. volcanii is relatively
stable compared to other archaea and encodes many biotechnologically applicable
halophilic enzymes that can be applied to a wide range of scientific, technological and
medical fields. (Haque, 2020) This project aims to further the understanding the role of the
Orcl homologs in the regulation of ploidy and DNA replication in Haloferax volcanii. The
binding of these Orcl homologs to origin binding sites (ORBs) within the Haloferax
volcanii genome will be explored. One of the techniques we are using to do this is
microscale thermophoresis, which is a biophysical technique that measures the motions of
molecules in response to temperature gradients to quantify biomolecular interactions.
Microscale thermophoresis uses an infrared laser to create a microscale of temperatures
that allows us to examine how these different conditions affect the binding of the Orc
proteins to specific ORBs. Purified Orcl homologs will be fluorescently tagged and binding
affinity for different ORBs will be determined. This will provide information regarding
specificity of Orc proteins to ORB sites and whether they are competing for the same
binding sites and which ones. Then we can better understand how these Orc proteins
influence DNA replication, ploidy of the Haloferax volcanii.
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Patient Centric Precision Ketogenic Therapy Facilitated

Through Cloud Based Software.

Authors: Zoe Craig, Samantha Waterman, Dr. Edgard Andrade, and Dr.
Peggy Borum

Patients in the Precision Ketogenic Therapy (PKT) clinic are diagnosed with seizure
disorders, but often have no treatment options. The PKT ratio (fat grams/protein grams +
carbohydrate grams) reduces dietary carbohydrates to facilitate a reduction in seizure
symptoms. PKT Patient Centric Care considers each patient’s symptoms, concerns, and
goals. This is accomplished through the 1) creation of personalized recipes designed
according to food preferences, 2) creation of diet prescriptions meeting current nutrient
needs and inducing nutritional ketosis, and 3) continuous support for diet preferences and
cultural restrictions. An interdisciplinary geographically dispersed team including PKT
staff, caregivers, physicians, nurses, health educators and dieticians is essential.
Collaboration is facilitated by many Microsoft tools including Teams, Loop, Lists,
Projects, Planner, Word, Excel, PowerPoint and Power Bl. Teams is a hub for
communication among everyone in the PKT program and stores Word, Excel, and
PowerPoint files created for the program. Project is used for long-term detailed
organization of actions needed by patients such as updates to diet prescriptions and recipes.
Loop facilitates the communication and tracking of activities currently being performed
and often uses Planner to delegate tasks and update progress. Lists is used for a summary
of the current information of patents being treated and is the source of some of the data for
individual patient portals created with Power Bl. The remote and instantaneous access of
Microsoft Teams allows for patient centric care to take place in a remote setting promoting
flexibility and efficiency. Cloud based tools foster continuous collaboration and
communication that is essential to patient centric care.
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A Liver-Fat Crosstalk for Iron Flux During Healthy
Beiging of Adipose Tissue

Authors: Jinying Yang, Limin Shi, Anna L. Cubito, James F. Collins,
Zhiyong Cheng

Beiging of adipocytes is characteristic of a higher number of mitochondria, the central hub
of metabolism in the cell. However, studies show that beiging can improve metabolic health
or cause metabolic disorders. Here we discuss a liver-fat crosstalk for iron flux associated
with healthy beiging of adipocytes. Deletion of the transcription factor, a protein that
control gene activity, FoxO1 in adipocytes (adO1KO mice) induces a higher iron flux from
the liver to white adipose tissue, concurrent with higher activity of mitochondrial biogenesis
that increases iron demands. In addition, adO1KO mice adopt an alternate mechanism to
sustain mitophagy, which enhances mitochondrial quality control, thereby improving
mitochondrial respiratory capacity and metabolic health. However, the liver-fat crosstalk is
not detectable in adipose Atg7 knockout (ad7K(O) mice, which undergo beiging of
adipocytes but have metabolic dysregulation. Autophagic clearance of mitochondria is
blocked in ad7KO mice, which accumulates dysfunctional mitochondria and elevates
mitochondrial content but lowers mitochondrial respiratory capacity. Mitochondrial
biogenesis is comparable in the control and ad7KO mice, and the iron influx into adipocytes
and iron efflux from the liver remain unchanged. Therefore, activation of the liver-fat
crosstalk is critical for mitochondrial quality control that underlies healthy beiging of
adipocytes.
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Designing RNA Aptamer Biosensor for Burkholderia
thailandensi

Authors: Sebastian Guerra, Ayana 1. Febles, Melinda S. Donahey, Layla A.
Schuster, Marc G. Chevrette

Abstract Natural products (NPs) constitute a significant majority of FDA-approved
antibiotic and anticancer drugs, making them crucial in addressing the rising cases of
cancer and antimicrobial resistance. Bacteria are key sources of NPs, with the genes
responsible for their biosynthesis located in biosynthetic gene clusters (BGCs). Despite this,
many BGCs encode unknown products and remain transcriptionally silent in laboratory
conditions, stalling NP discovery efforts. To overcome this challenge, we have developed
biosensors to identify modulators of BGC expression in bacteria under abiotic and biotic
stimuli. By inserting promoter-containing regions upstream of monomeric red fluorescent
protein (mRFP) or RNA Fluorescent Light-up Aptamers (RNA FLAps), we can visualize
BGC activation in vivo. The modular design of these biosensors also allows for the inclusion
of predicted BGC regulatory genes, enabling further exploration of BGC expression and
regulation. Bacteria harboring these BGC biosensors will be subjected to various stimuli,
with fluorescence-based assays employed to monitor changes in response. Our approach,
scalable and cost-effective, augments traditional methods like transcriptomics or LC-MS.
Additionally, the biosensors remain stable in culture without antibiotics, minimizing
unintended elicitors of BGC expression. Introducing biosensors to a variety of bacterial
species will provide insights into how bacterial community co-culture influences BGC
regulation, potentially revitalizing NP discovery and development.
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Communal Coping for Cardiovascular Health in
Colorectal Cancer Survivors

Authors: Tara Fenelon, Esha Chakraborti, Atheena Kuriakose, and Melissa J.
Vilaro, PhD

Colorectal cancer (CRC) survivors face elevated cardiovascular disease (CVD) risk due to
treatment effects, lifestyle factors, and age, with nearly half of non-cancer deaths among them
attributable to CVD. Thus, lifestyle changes, such as following a heart-healthy diet and
incorporating communal coping strategies (e.g., shared appraisal and collaboration related to
illness), are essential for post-treatment adults navigating health during survivorship. This pilot
study used lived experience of Black CRC survivors, their social support networks, and medical
professionals to explore acceptability of a proposed behavior change intervention to reduce CVD
risk in post-treatment CRC survivors. Cardiologists and oncologists participated in brief, online
interviews, while CRC survivors (n=5) and their friends/family (n=6) attended online focus groups
to discuss behavior change support needs. Discussions were recorded, transcribed, and analyzed
for emergent themes. Additionally, five dyads (n=10) engaged in an interactive meal preparation
task, during which conversations were recorded and analyzed with LIWC-22 to measure
communal coping. Participants also completed self-report questionnaires, veggie meters, and
provided blood pressure and saliva samples for inflammatory biomarkers. Clinician interviews
revealed insights on cardiac surveillance guidelines, interdisciplinary collaboration, change
capacity, and patient perceptions. Focus group data indicated that healthy eating, enjoyment, and
medication adherence were vital for intervention design, with a preferred duration of 3-4 months
and weekly sessions. The interactive meal prep task was feasible, yielding a suitable communal
coping score. Recruitment challenges and saliva sample collection analysis are discussed. A
behavior change intervention promoting communal coping skills among post-treatment CRC
survivors is feasible and acceptable, effectively addressing their needs and providing a valuable
resource supported by clinicians to improve cardiovascular health and overall well-being.
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Influence of Ethanol Concentration on the Extraction of
Cannabinoid and Volatile Compounds for Dry-Hemped Beer

Authors: Santiago Cardenas-Pinto, Jacob Gazaleh, Drew Budner, Shea Keene, Leena Dhoble,
Abhisheak Sharma , Brian Pearson, Zhen Jia, Boce Zhang, and Katherine Thompson-Witrick

In recent years, industry hemp (Cannabis sativa) has shown increased attention following its
reclassification from the enactment of the Agricultural Improvement Acts of 2014 and 2018. This
reclassification has ignited interest for applications of industrial hemp, particularly in states like
Florida, where it has potential to become an economically valuable alternative crop. Cultivation
of hemp may serve as a profitable alternative to citrus and would further diversify Florida’s
agricultural sector and other sectors. In Florida, the brewing industry contributes over 4.14 billion
USD to the economy. Yet, sourcing local ingredients incurs substantial production costs, quality,
and lower profitability. The global demand for hops has been steadily increasing for the past
several decades. This study aims to ascertain the potential of industrial hemp as an aromatic
enhancer in beer production. The study will focus on how ethanol content (3, 6, and 9% ABYV w/v)
influences the extraction of soluble compounds by assessing the aromatic profile as well as the
cannabinoid content of beer dry hopped with industrial hemp. The Hemp was produced at the mid-
Florida Research Center, University of Florida. The cannabinoid content was analyzed by UF’s
Translation Drug Development Core laboratory. Hemp essential oils were analyzed following the
official ASBC method (Hop-13). A base beer was produced and fermented using Diamond Lager
yeast. The beer was fermented for 10 days and had a final ABV of 5.5%. In order to achieve the
desired ABYV content of the beers, all beers were adjusted using the same concentration (water +
alcohol). Beer was “dry-hemped" for five days using 0.53 g of hemp flowers. The volatile profile
of the finished beer was assessed using GC-MS. PCA analyses were conducted on the data to
determine how closely the beer aligned with the original product. In summary, ethanol
concentration appears to have no impact on the extraction efficiency of cannabinoids but does
appear to influence volatile compounds when hemp is added to beer through the dry-hemping
process.
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Analysis of TAL etfector-Mediated Disease Phenotypes in
Plants

Authors: Kyra Hertz, Jose Carlos Huguet-Tapia, Mukesh Jain, and Frank White

Transcription Activator-Like effectors (T’ ALes) are proteins that
are synthesized in plant pathogenic bacteria and injected into
plant cells. The proteins function as DNNA sequence-specific
transcription factors and are hypothesized to target the promoter
sequences of host disease susceptibility (S) genes. Upon
expression, S genes facilitate disease symptoms and possibly
result in higher pathogen populations in the infected tissue. The
TALe family is relatively young in evolutionary terms and genes
for the factors appear to be spreading through pathogens of the
genus Xanthomonas, enhancing the virulence and adaptation to
new hosts. We are examining the contribution of TALe genes In
three diseases. We will be examining TALe gene variants of three
Xanthomonas species that cause diseases on cashew, soybean, and
mango and identify specific TALe and host genes that contribute
to the respective disease.
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Dear Florida, Inclusive Sex Ed Is Not Bad: A Review of Sex
Education and Florida Policies

Authors: Ann-Marie Iannone

The state of Florida currently implements restrictive and exclusive policies
surrounding sex education curricula. Current literature suggests that inclusive and
comprehensive sex education elicits positive effects, including increases in
knowledge of safe, medically-accurate information and decreases in sexual violence
and bullying. To further understand how sex education impacts emerging adults, I
ask: How does the type of k-12 sex education a student receives impact their
understanding of sexual violence within and without LGBTQ+-inclusive contexts
as an emerging adult? Using a qualitative approach, I interviewed 12
undergraduates at the University of Florida while also presenting them with
scenarios of sexual violence to find and examine relationships between sex
education and understanding of sexual violence. Most participants were able to
distinguish between consensual and nonconsensual sexual interactions and rated
nonconsensual scenarios as more concerning. However, they attributed most of
their understanding of consent to informal sources rather than school. Informal
sources may provide risky and illegitimate information. All participants also
reported their school’s sex education curriculum did not cover LGBTQ++ inclusion
or was covered very shallowly. My findings suggest that inclusive, comprehensive
sex education needs to be incorporated in schools. So that youth do not seek
information on sexual violence and other topics from potentially risky sources and
promote LGBTQ+ inclusive attitudes.
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A New Disease Threat to Cacao in the Caribbean:
Developing Strategies for Frosty Pod

Authors: Alejandra Alzamora, Daniel M. George, Lauren G. Jaworski, Jacobo Robledo, Aaron 1.
Plex Sula, Karen A. Garrett

Frosty pod rot (FPR) of cacao (caused by Moniliophthora roreri) has been widely
studied in Central and South America and currently is invading other parts of the
Western Hemisphere. FPR may be the greatest disease threat to cacao if it reaches
major production areas, such as Africa and Asia, because it renders cacao pods
unmarketable and severely limits yield. FPR was first reported in the Caribbean in
Jamaica in 2016, highlighting the need for integrated multi-country risk assessments in
the Caribbean for proactive and functional surveillance planning. The objective of this
study is to evaluate the potential spread of FPR in the Dominican Republic, Puerto
Rico, Jamaica, and Haiti, integrating publicly available data and expert knowledge. To
assess the pathogen’s distribution, we are combining models, such as species distribution
models that predict the pathogen’s climate suitability, with information from expert
knowledge elicitation (e.g., the movement of pods for germplasm, exchange of planting
materials, utilization of resistance cacao cultivars). We are evaluating the pathogen’s
potential spread based on cropland connectivity and the potential movement of the
pathogen between subnational cacao-growing regions through multiple dispersal
pathways, such as cacao pods, planting materials, human movement, and wind patterns.
The resulting national epidemiological risk maps indicate which cacao-producing areas
are likely to be at high risk for FPR in the Caribbean and identify candidate geographic
priorities for regional risk mitigation. This epidemiological study aims to provide a
foundation to inform multinational strategies for the proactive targeted surveillance and
regional management of cacao health.
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Investigating soll bacterial isolates from the Gainesville area for their potential
to inhibit rice blast disease and produce plant growth-promoting metabolites.

Authors: Lainey Kemmerer, Timothy Johnson, Garrett Ellward, Daniel Czyz, and Jessie
Fernandez

Rice blast disease, caused by Magnaporthe oryzae, destroys 10-30% of rice crops globally each
year, posing a significant threat to food security. To combat this destructive pathogen, our
research explores biological control agents (BCA) as a sustainable alternative to chemical control
methods for mitigating rice blast. To investigate biological control against M. oryzae, we tested
twenty-four Gainesville soil isolate samples in a direct 1:1 antagonistic assay. Two additional
bacterial samples (Bacillus subtilis strain UD1022 and Pseudomonas chlororaphis strain EA105)
were added as positive controls. From this assay, we found that five of the isolates: DCO01, DCO0S,
DC09, DC13, and TJO01 showed between 10-50% inhibition of fungal growth. Based on these
results, we conducted volatile assays to assess whether the isolates could release inhibitory
compounds. Four isolates—DC01, DC09, DC13, and TJ01—exhibited 20-60%b inhibition
through volatile production. To identify the bacterial strains, we performed 16S rRNA
sequencing, the species are as follows, DCO01: Bacillus sp., DC05: Serratia sp., DC09: B.
altitudinis, DC13: B. pumilus, and TJO01: B. aerophilus. Beyond their antagonistic properties, we
evaluated these isolates for plant growth-promoting properties, including indole-3-acetic-acid
production (IAA), phosphate solubilization, and nitrogen fixation in vitro. From these assays, we
found DC09 shows prominent plant growth promoting characteristics. DC09 displayed the
strongest potential, producing 75.89 ng/uL of IAA, achieving a phosphate solubilization index of
7.12, and testing positive for nitrogen fixation. These traits suggest DC09 could enhance plant
growth in field conditions. Currently, we are conducting in planta studies to confirm the efficacy
of these isolates in promoting growth and reducing disease lesions in rice infected with M. oryzae.
Our findings highlight DC09 as a promising BCA, offering both disease mitigation and plant
growth promotion. This dual functionality provides an eco-friendly and cost-effective alternative
to traditional chemical methods.
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Investigating Protein-Protein Interactions Between Citrus sinensis and
Candidatus Liberibacter asiaticus Using a Yeast-2-Hybrid System

Authors: Payson Keown, Mayerli Tatiana Borbon Cortés, Wenxiu Ma, Nian Wang

Candidatus Liberibacter asiaticus (CLas) is a bacterial pathogen that causes
Citrus Huanglongbing (HLB) disease in citrus trees. This disease affects the
phloem tissue within citrus trees, causing them to wither and die, reducing crop
yields significantly. There is no cure for HLB due to the elusive nature of CLas.
Currently, CLas has not been cultured, so the understanding of its infection
mechanism remains limited. By understanding the interactions between CLas and
sweet orange (Citrus sinensis), better preventative measures can be made through
gene-editing. The research presented is part of a wider study of 26 etfector genes
in CLas. 4 genes were studied (CLas_1-CLas_4) using a Yeast -2-Hybrid (Y2H)
system to determine protein-protein interactions between the chosen CLas genes
and Citrus sinensis genes. The CLas genes were cloned into the binding domain
(BD) vector and grown in yeast Gold strain. The citrus DNA was cloned into the
activation domain (AD) and transferred to yeast Y187 strain. Successful
interactions were determined using a Gal-4-based assay with media deficient in
leucine, tryptophan, histidine, and adenine. The successful protein-protein
interactions were further confirmed by PCR amplification of the AD vector and
characterization by Sanger sequencing. Identification of the targets of CLas
effectors provides useful information regarding how CLas interferes with plant
physiology and targets for genome editing for disease resistance against HLB.

Agricultural and Life 24
Sciences



Isolation and Examination of Inhibition of alpha glucosidase by Phenolic-
enriched Extracts, from UF Advanced Pepper Breeding Lines, Before and After
Exposure to a Heat Treatment.

Authors: McKenna Kupcha, Emily Puckett, and Bala Rathinasabapathi

Alpha-glucosidase is a carbohydrate-hydrolyzing enzyme located in the small intestine. Its
primary function is breaking down carbohydrates through cleaving the 1-4 glycoside bonds of
sugars. This process results in the release of D-glucose, which is absorbed into the bloodstream.
This results in an increased level of blood glucose, known as Postprandial Hyperglycemia
(PPHG). This has important implications for diabetes mellitus (DM), a disorder where
individuals have an increased blood glucose level due to insulin resistance. Synthetic inhibitors
have been proven to decrease the activity of a-glucosidase and thus comparatively decrease the
blood sugar. These synthetic inhibitors, commonly acarbose, are sold as a treatment for disorders
relating to PPHG and are highly effective. However, a natural inhibitor would be a better
treatment due to availability and price. In previous studies inhibition of alpha-glucosidase has
been shown to lower PPHG through limiting the absorption of free glucose. This research will
focus on testing the presence of alpha-glucosidase inhibitors in different cultivars of Capsicum
chinense and Capsicum baccatum peppers.Two cultivars from each species will be analyzed via in-
vitro spectrophotometric assays, measuring the inhibitory effect on alpha-glucosidase. The
enzyme substrate is p-nitrophenyl-alpha-D-glucopyranoside (p-NPG), and when alpha-
glucosidase binds to it, it releases p-nitrophenol (pNP). The spectrophotometer measures pNP
levels, thus measuring the activity of alpha-glucosidase. The higher the pNP level, the more active
the enzyme, thus less pNP present indicates greater inhibition. Once the presence of an inhibiting
compound is confirmed, samples from each cultivar will be heated to 93°C and the inhibition
activity measured. This will suggest whether or not the active component is denatured by the heat
attributed to consumption practices. The overall aim of this experiment is to prove the viability of
the consumption of Capsicum chinense and Capsicum baccatum peppers as a lifestyle change to
decrease the symptoms of DM.
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Racial Justice on Campus During Times of Crisis

Authors: Selora Langston, Rose Seus, Marcella Diaz, Dr. Kimberly Wiley

Black college students have encountered numerous challenges due to the impact of the
COVID-19 pandemic and the reinvigoration of the Black Lives Matter (BLM)
movement. The pandemic had a disproportionate impact on Black students compared
to their white peers, a disparity that was exacerbated by the heightened focus on
racial issues during the BLM movement. This study employs qualitative methods to
gain deeper insights into Black students' experiences during this critical time. The
present study was divided into two data analysis phases. The first phase revealed a
disconnect between the support provided by universities and communities and the
actual needs of Black students. The second phase explores the extent to which the
theory of interest convergence influences the experiences of Black students in crises,
particularly regarding access, representation, and equitable opportunities. A
qualitative examination of interest convergence was performed, utilizing thematic
analysis of photographs, narratives, interviews, and group listening sessions. The data
were analyzed for core tenets of critical race theory, racialized labor, and concepts of
psychological trust. The findings suggest that the needs of Black students were
distinct from those of their white peers, with Black students’ concerns being addressed
primarily when they aligned with those of the majority. Furthermore, Black students
perceived universities’ efforts to offer them support as performative. Thus, universities
should ask Black students directly about their needs and how to support them.
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Uncovering the Impact of Defaunation on Amazonian Snakes

Authors: Owen McCool and Therese Lamperty

Defaunation, the local declines of large-bodied mammals from a region, is becoming
more widespread across the tropics. Specifically, it has been an area of concern for
the Amazon rainforest in recent years as a result of overhunting. Current research

shows that these losses of large mammals can lead to increases in abundance of small

mammals, the prey of many species of snake. However, defaunation’s link with snake
populations is relatively unexplored in the Americas as of right now. To address this
gap, we conducted visual encounter surveys at two different field sites in the
Ecuadorian Amazon, one with defaunation conditions and one that was faunally
intact. We estimated snake abundance and diversity through a variety of methods, and
additionally examined the differences in snake feeding guilds between the sites. Very
early preliminary results indicate potential variation in snake detection rates and
species composition, and functional group differences. The defaunated site had
slightly lower detection rates and lower species diversity per survey hour while the
faunally intact site had a higher diversity of non-mammal eating snake species. The
continued analysis into this project will be crucial to understanding how a widespread
phenomenon affects an important, and often overlooked, group of animals. Snakes
serve vital roles as both predators and prey in many of their habitats, and
understanding the top-down effects of defaunation can provide insight into future
conservation efforts.
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Extracellular vesicles from Salmonella-infected macrophages provide antigen-
specific adaptive immunity

Authors: Ryan Mulcare, Saloni Bhimani, Dr. Mariola Ferraro

Role of Small Extracellular Vesicles in Adaptive Immune Response against Salmonella:
Salmonella enterica serovar Typhimurium is a major non-typhoidal Salmonella (NTS)
pathogen, primarily acquired through contaminated food or water, causing over 1.35 million
infections annually in the United States. This pathogen utilizes its Type 111 Secretion System
(T3SS) to introduce effector proteins that aid in invasion, infection, and survival within host
cells, including phagocytes such as macrophages (M®). Salmonella-infected M®s release
small extracellular vesicles (SEVs) that facilitate intercellular communication and have been
known to play a role in immune responses. Previous proteomic studies by our group have
identified the presence of Salmonella effector proteins, including SopB, CirA, and OmpA,
within SEVs derived from Salmonella-infected M®s. These antigens have shown potential
immunogenic properties, making them prime candidates for further study. In this study,
recombinant SopB, CirA, and OmpA were cloned into E. coli BL21(DE3) competent cells and
purified using affinity chromatography. The purified proteins were integral to evaluating the
antigen-specific immune responses elicited by sEVs. Mice were immunized with sEVs derived
from Salmonella-infected M®s, followed by two booster doses. Humoral immune responses
were assessed through enzyme-linked immunosorbent assays (ELISA), measuring serum IgG
production against LPS-treated Salmonella, followed by SopB, CirA, and OmpA, This study
provided insight into the role of SEVs in inducing Salmonella-specific immune responses. Given
that SopB and CirA have demonstrated protective antigenic properties and OmpA exhibits
adjuvant-like effects, this work could inform future vaccine strategies leveraging sEVs to
enhance immune protection against Salmonella infections.
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Alteration to Heavy Whipping Cream Nutrition Facts and the Subsequent
Impact on Precision Ketogenic Therapy

Authors: AnnMarie Munecas, Samantha Waterman, Parrish Winesett, Peggy Borum

Precision Ketogenic Therapy (PKT) is a personalized nutrition-based approach to medical
therapy. It focuses on the patient’s specific nutrition needs, while maintaining them in a state
of ketosis. Patients achieve ketosis by following their prescribed ketogenic ratio, which is the

ratio of grams of fat to grams of carbohydrate and protein. It is vital that PKT recipes are
precise, as PKT calls for the ketogenic ratio to remain steady. To maintain precision, we pay

great attention when making recipes to the food sources, their specific brands, and each
product’s Nutrition Facts Label. Zero carbohydrate fat sources are extremely valuable for
PKT recipes, and a former example of such was the Organic Valley Heavy Whipping Cream.
The company, however, has recently altered the nutrient composition of the product. The
unannounced change impacted PKT patients directly, altering the ketogenic ratio they
received for every meal with Organic Valley Heavy Whipping Cream. For example, a recipe
which originally had a ketogenic ratio of 2.25:1 dropped to 1.72:1. Since each recipe uses
different quantities of cream, the ratio decrease would vary per meal and the patient would
receive differing “doses” of PKT. If variation to the ratio remains unknown for an extended
period, it could lead to suboptimal therapy and adverse health outcomes for the patient. Along
with compromising the medical therapy’s efficacy, this change may impact our patient’s
quality of life. Adding an ingredient to a PKT recipe could call for a complete reconstruction
of the meal, potentially altering its original taste and appearance. It also impacts patients who
are tube-fed, as the added oil shortens the life of their tube lines. Using food as precision
medicine can be extremely impactful on a patient’s health, however medical therapy like PKT
cannot be successfully accomplished without transparent and accurate food composition data.
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Dynamics of Pollinator Interactions in Urban Southwestern China

Authors: Ella O'Brien, Aleida Wells, and Vanessa Hull

Urban green spaces are essential for maintaining biodiversity as they provide
habitat for pollinators in city landscapes. However, these green spaces vary
significantly in their level of urbanization. This study examines how different
levels of urbanization affect the abundance and diversity of pollinators in
Nanchong, a city in the Sichuan province of southwest China. Nanchong is a
city of over two million people surrounded by a rich and diverse ecosystem,
including hundreds of species of pollinators. We examined the differences of
pollinator interaction between areas of high urbanization (urban parks) and
relatively low urbanization (temple areas and farmlands). For this study, we
placed six one-meter by one-meter quadrants over different flowering plants in
each of our chosen study sites. We observed pollinator sightings and
interactions with the plants over 10-minute periods, recording the types of
plants and pollinators present. Our findings indicate similar levels of pollinator
abundance, but a higher level of interaction and pollinator diversity in areas
with less urbanization. Especially in China, where population density and
urbanization are high, it is helpful to understand what types of urban green
spaces are most conducive to pollinator interactions and biodiversity, therefore
informing greenspace management in highly urban environments.
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The Role of KSHV-encoded cGAS-STING Inhibitors in Lytic Replication

Authors: Khushil Patel, Beatriz Veronese, Zhe Ma

Kaposi’s sarcoma-associated herpesvirus (KSHYV) establishes persistent
infection in the host by encoding a vast network of proteins that aid in the
evasion of innate immunity pathways. The cGAS-STING is a potent immune
sensor pathway associated with antiviral responses, and this pathway is able to
inhibit the reactivation of KSHY from latency. Previously, we have identified
multiple cGAS/STING inhibitors encoded by KSHYV, which highlights the
critical anti-KSHY role of this pathway and suggests the importance of these
inhibitors on optimal KSHYV lytic replications. In this study, we aim to validate
and further investigate three of these promising inhibitors (ORF48, ORFS55,
and ORF67). Our hypothesis is that these viral proteins inhibit the cGAS-
STING pathway to facilitate KSHYV replication. We utilized short interfering
RNAS (siRNAs) to knockdown ORF48, ORFSS, or ORF67 in 1ISLK.219 cells,
a cell line that harbors the entire KSHV genome. We report that knockdown
of ORF48, ORF55, and ORF67 significantly impairs lytic replication of
KSHY, as demonstrated by reduced lytic gene, lytic protein expression, viral
genome replication, and infectious virion production. We are further dissecting
the mechanism by which these ORFs suppress the cGAS-STING pathway to
facilitate replication.
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Investigating the function of LsORE1S5 in leaf development and senescence in
lettuce (Lactuca sativa)

Authors: Gabriella Perez and Tie Liu

Leaf structure plays a significant role in determining how well lettuce retains
moisture, nutrients, and overall quality during storage. Understanding leaf
development can provide insights into the arrangement of cells, tissues, and cuticle
layers that influence moisture retention and resistance to wilting. Leaf development is
the process by which leaf primordia mature into functional leaves responsible for
photosynthesis, gas exchange, and water movement. Additionally, leaf development is
closely tied to the onset of senescence (aging) in lettuce leaves. Identifying and
characterizing genes in lettuce that regulate leaft development has important
implications for agriculture and crop science and could be applied to other leafy
ogreens. ORE1S is a transcription factor that has been linked to longer leaf life, larger
leaves, and delayed senescence. Previous studies have shown a higher level of ORE15
expression In younger leaves that decreases as the tissues mature. In this study, we
aimed to characterize the LsORE1S5 gene and its role in the early leaf development
and senescence of lettuce (Lactuca sativa). We have successfully generated LsOREI1S
mutant in lettuce using CRISPR/Cas9 gene editing technology. In the T1 generation,
we observed dwarf plants with severe up-curling phenotypes. We are examining the 12
lines and evaluating their expression patterns compared to the wild type. Additionally,
an LSORE1S overexpression line will be generated to further characterize the role of
LsOREI1S in lettuce. RNA sequencing of the mutant plants will also be conducted to
identify the potential targets of LsORE1S during leaf development and senescence.
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Streamlining Digitization: Enhancing Lepidoptera Data Accessibility through
OCR and Automated Sorting

Authors: Luke Slaughter, Colin Price

Digitization refers to the process of converting physical data into digital forms, making it
more accessible for museum data use In research, conservation, and educational work. The
McGuire Center for Lepidoptera & Biodiversity at the Florida Museum of Natural History
houses one of the world’s largest collections of Lepidoptera, with more than 10 million
specimens representing most of the world’s 20,000 known butterfly species. This collection
is vital for studying the shifts in species range, phenology, and morphology. However, the
full potential of these collections is often limited by their physical form due to digitization
being time-consuming and requiring specialized skills in specimen handling and databasing.
Therefore, this project aims to streamline the process of digitization by utilizing JPEG
images of the specimen and their labels and feeding them into the Tesseract optical
character recognition (OCR) engine, manually, in batches. Tesseract OCR then reads the
images and extracts the text data. Then the tailored Python program autonomously moves
the newly extracted text into a spreadsheet and sorts the label data into the correct
category using the spaCy neural network. After this, the images and their sorted data are
batch uploaded into the Symbiota Collections of Arthropods Network (SCAN) and Global
Biodiversity Information Facility (GBIF). Preliminary results have proven fruitful,
Tesseract OCR can read most labels but struggles to read messy handwriting and has
trouble recognizing symbols. The future target of this project is to offer a simple-to-
implement program that facilitates institutions' digitization projects, broadening ecological
and conservation research, supporting global etforts to monitor biodiversity, and addressing
environmental challenges.
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Sub-therapeutic Concentrations of Antibiotics Induce Prophage-driven
Superinfection Exclusion and Fitness Cost in Pseudomonas aeruginosa.

Authors: Michael Bucher, Cristian Puente, Naveen Sehdev, Daniel Czyz

Bacteria can naturally produce antibiotics within their native soil
environment, but often at sub-inhibitory concentrations;
consequently, the exact role of antibiotics within bacterial native
communities remains unknown. We have shown that subtherapeutic
quantities of naturally occurring antibiotics can induce the
Pseudomonas prophage P4, and superinfection of Pseudomonas
aeruginosa cells by this phage leads to their reduced virulence, as
demonstrated by impaired twitching motility, compromised
macrophage evasion, and increased killing by macrophages in vitro.
Thus, the production of subtherapeutic concentrations of antibiotics
by environmental microbes may provide the producers an
evolutionary advantage associated with reduced fitness induced by
prophages in the competing bacteria. Collectively, these results reveal
the role of naturally occurring antibiotics in altering fitness by
phage-mediated superinfection exclusion and provide potential
clinical implications in the application of phage therapy.
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The effect of defaunation and vegetation structure on rodent populations and
their parasites in an African savanna

Authors: Thaleia Roda, Minenhle Ngcobo, Sandra Romao, Dr. Sebastian Botero, Dr. Samantha
Wisely

Defaunation is a global phenomenon with important consequences for biodiversity,
ecosystem functioning, and local livelihoods. Herbivore loss in African savannas
can result in dramatic changes in vegetation structure that can influence a broad

range of species and ecological processes. This investigation explored the effect of

herbivore defaunation and land management on savanna rodents and their
parasites. In particular, we focused on Strongyloid nematode parasites that are
susceptible to vegetation changes due to their indirect life cycle. We hypothesized
that as grass and canopy cover increases from herbivore exclusion, rodent
abundance and parasitic burden will increase since increased grass cover may
protect rodents from predation and the decreased sunlight will protect nematodes
from desiccation. We tested our hypotheses at the Mlawula Nature Reserve where
20 plots simulated different levels of herbivore presence and savanna bush
encroachment management. Sherman traps were used to capture rodents and
collect fecal samples that were inspected for nematode egg counts. Using the data
collected in 2023 and 2024, we found that grass and shrub cover had a positive
linear relationship with single-striped grass mouse abundance, and that grass cover
has a negative relationship with parasite intensity infecting the single-striped grass
mouse. The results of this study will advance our understanding of parasite and
rodent ecology in association to changing landscapes from defaunation and help to
direct future land management practices in African savannas.
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Evaluating plant growth regulators as insecticide alternatives on landscape
plants

Authors: Margaret Shealy, Gabi Tateo, Kendra Wagner, Adam Dale

Plants in urban landscapes offer services that directly benefit human and
environmental health. Unfortunately, these services are frequently reduced by insect
pest outbreaks in urban landscapes. Aphids are one of the most common herbivorous

insects that reach damaging densities on landscape plants. The current standard
approach for suppressing aphids is insecticide applications, primarily systemic
insecticides. There is mounting evidence showing there are harmful effects of
insecticides on beneficial insects like pollinators. Plant growth regulators (PGRs) are
formulated chemistries that can be applied to plants to alter plant growth and
development. Plant growth regulation is typically done to reduce plant maintenance
like pruning and improve plant aesthetics. Previous research also suggests that PGRs
may negatively affect insect pests by suppressing population growth, which could
provide a safer alternative to insecticides in some scenarios. To determine if PGRs
affect aphid population densities in urban landscapes, we selected 27 crape myrtle
trees (Lagerstroemia indica) and 18 podocarpus shrubs (Podocarpus macrophyllus) on
the University of Florida’s main campus. A subset of each species was treated with the
PGR, paclobutrazol, in June 2024 and we recorded metrics of aphid performance,
population growth, and plant health until November 2024. Results will show a
snapshot of how plant growth regulators may affect aphid performance on two
common landscape plants, which can help direct more sustainable future landscape
pest management decisions for aphids and other sap-feeding insects.
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Seizure Monitoring for Precision Ketogenic Therapy

Authors: Caden Shiver - Author, Sri Renduchintala - Mentor, Maria Bruzzone - Mentor, Peggy
Borum - Mentor

Our Precision Ketogenic Therapy program (PKT) uses nutrients in a precision medicine
approach to treat seizures of patients with refractory epilepsy. Precision medicine
requires that the treatment intervention and the monitoring of patients are personalized
and precise. It is recognized that seizures differ and that simply counting seizures does
not have the precision required for precision medicine. Published seizure scales also have
limited precision and are often not included in published papers concerning ketogenic
therapy. The number of observed seizures is usually used today to monitor the response
of patients with epilepsy to a particular ketogenic therapy. Different types of seizures
have different impacts on patients. The same type of seizure occurring at different times
may have different impacts due to differences in characteristics of that particular seizure
including length, severity, and postictal status. Additional characteristics such as
vocalization, changes in breathing, changes in skin color, and clustering of seizures may
also occur. The individualized system we use to monitor the overall impact of the visually
observed seizures on the patient’s day is termed Seizure Load (SL). The absolute value
of the SL at any one time is not as important as the trend of the values with time. Length
of the seizure can be measured as a number. Other characteristics are qualitative
assessments of the observer and are analyzed as categorical data based on ranking scales
prepared with the guidance of the observer. Monitoring SL can be very labor intensive
for people observing the seizure and for the people analyzing the data. Data management
processes are being developed to enhance the collection, management, analyses, and
visualization of the data.
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Types and amounts of dietary supplements by college students and nutritional
knowledge

Authors: Isabella Simonpietri and Jeanette Andrade

According to the 2020-20235 Dietary Guidelines for Americans, adults between the ages of 18-30
years of age, should obtain all their nutritional needs through food. The objective of this study was
to determine the relationship between dietary supplements, dietary intake, and nutrition
knowledge among college students through an online survey. The hypothesis was that there would
be a negative relationship between nutrition knowledge, dietary supplements, and dietary intake in
that limited nutrition knowledge and dietary intakes of protein, vitamins, and minerals, would
lead to higher consumption of dietary supplements. College students were recruited at University
of Florida to complete a 20 item Qualtrics survey. Questions included nutrition knowledge about
recommended daily allowances and upper limits of vitamins, diets followed, consumption of
energy drinks, intake of dietary supplements, and demographics. Frequencies and descriptives
were calculated using Excel. Majority of participants (n=104) were female (n=64, 61.0%),
Hispanic/Latino (n=40, 38.5%) and reported following an omnivore diet (n=384, 79.8%) with at
least 50% of their meals including an animal by-product. A total of 45 respondents (43.3%)
answered they consume 2 or less meals daily and majority of respondents reported that they never
took a protein and/or micronutrient supplement. Thirty-three respondents (31.7%) reported that
they took a multivitamin 3 or more times per week. Of those who reported taking a supplement,
56% took them to improve their overall health while 45% indicated that they were to fill nutrient
gaps. Lastly, 84% of respondents were able to identify the correct definition for tolerable upper
intake level and few participants indicated that they consumed energy drinks. These results
suggest that participants may not be consuming as many dietary supplements as other studies
suggest, and it encourages future studies on the reasons for consuming dietary supplements as well
as the correlation between this and nutrition knowledge.
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Printer to Palate: Exploring Consumer Awareness, Intentions, and Attitudes
towards 3D-Printed Foods

Authors: Savannah Stephens, Leah Lederer, Dr. Adam Watson

3D printed foods represent an innovative intersection of technology and culinary arts,
heralding a paradigm shift in the way we conceptualize and produce edibles. This
emerging field utilizes specialized 3D printing technology to construct intricate and
customizable food structures layer by layer, transforming raw ingredients into novel
shapes and textures. Beyond mere gastronomic novelty, 3D printed foods hold potential
for addressing issues such as personalized nutrition, food sustainability, food logistics,
and culinary creativity. The process allows for precise control over ingredient
composition, catering to specific dietary requirements, while also minimizing waste. As
this technology advances, it sparks intriguing possibilities for reshaping traditional
culinary landscapes and meeting the evolving demands of modern consumers. This
research project will investigate consumers’ awareness, intentions, and attitudes towards
3D printed foods. A survey designed to assess a range of psychological and socio-
economic factors associated with consumers’ acceptance and use of this technology’s
potential will be deployed at a large multi-cultural higher education institution. The
study aims to provide nuanced insights into the intricate interplay of factors influencing
the adoption of 3D printed foods, contributing to a deeper understanding of their
potential integration into mainstream culinary practices. The findings are expected to
inform industry stakeholders, policymakers, and educators, guiding the development and
implementation of strategies that align with consumer preferences and foster the
widespread acceptance of 3D printed foods in the future.
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Genetic Analysis of Virulence Traits of Clavibacter Nebraskensis, The Agent of
Leaf Blight of Maize.

Authors: Mary Tamer, Jose Carlos Huguet-Tapia, Mukesh Jain, and Frank White

Clavibacter nebraskensis (Cn) is the agent of Goss’s bacterial wilt and
leaf blight in maize (corn) and has re-emerged as an important disease
in North America. The bacteria colonize the vascular tissues in the
plant, and infection presents itself on leaves through water-soaked
spots (freckles) and necrotic leaf lesions. Genetic tools for Clavibacter
species are limited and few genetic analyses have been done on Cn and
other Clavibacter-related disease complexes. Here, we report
generating a comprehensive chemical mutagenized library for Cn
isolate Cn06-1. The library of mutagenized isolates will be screened for
virulence, carotenoid biosynthesis, and other traits related to host
infection. Mutant isolates will be analyzed using NexGen deep
sequencing (MUT-seq) and single nucleotide polymorphism
comparisons. Preliminary sequence analysis of three variant Cn field
isolates - Cn(6-1 (pathogenic), Cn7850 (nonpathogenic), and CnHF4
(nonpathogenic) indicate that comparative will identify candidate
virulence genes. Preliminary candidate genes will be presented and
discussed.
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Bacteria-Mediated Regulation of Host Stress Responses

Authors: Matthew F. Tibi, Alyssa C. Walker, Yoan M. Argote, Daniel M. Czyz

Proper regulation of the heat shock response (HSR) and oxidative stress response (OSR) is
crucial for maintaining organismal protein homeostasis (''proteostasis''). Disruption of the
proteostasis network can lead to protein misfolding and aggregation, which hallmarks
neurodegenerative protein conformational diseases (PCDs). Neurodegenerative PCDs are a
leading cause of geriatric death and disability worldwide and currently lack cures and a
defined etiology. Recent evidence suggests a potential link between gut microbiota
alterations and PCDs, but the specific bacterial strains involved, and the underlying
mechanisms remain unclear. To elucidate the role of bacteria in PCD pathogenesis, we
previously screened 229 human bacterial isolates for their impact on toxic protein
aggregation in Caenorhabditis elegans expressing polyglutamine (polyQ), tau, AB1-42, and
a-synuclein. Our results showed bacteria consistently either suppress or enhance protein
aggregation, indicating their effect on the host proteostasis network rather than targeting
specific proteins. Here, we further explore how proteotoxic and proteoprotective bacteria
influence host proteostasis, focusing on the HSR and OSR. Using transcriptional fusion
reporters for HSR (hsp70p::GFP) and OSR (gcs-1p::GFP, a downstream target of SKIN-
1/Nrf2), we reveal a pattern in which certain proteoprotective bacteria activate the host
HSR, while certain proteotoxic bacteria trigger the host OSR. These results reveal distinct
mechanisms through which bacteria influence host proteostasis and protein aggregation.
Together, our findings highlight the potential of manipulating microbial communities to
enhance host proteostasis, presenting a promising strategy for addressing diseases
characterized by dysregulated proteostasis and protein aggregation.
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Transformative Capacity and Food Security Status in Florida Communities and
Households with Low-Income

Authors: Vicki Freedman, Sean Tzoucalis, Miranda Badolato, David Diehl, Jenee Duncan, Karla
Shelnutt, Anne Mathews

Background: Food security (F'S) status is associated with various health components.
According to the Center for Nutrition and Health Impact (CNHI), one factor related to FS
status is household resilience, a household’s ability to cope with financial stress. A
component of resilience is transformative capacity (1C), which comprises community-level
factors, including community services and resources (CSR), financial outlook (FO), and
neighborhood cohesion (NCS), atfecting a household's ability to change its long-term
financial situation Objective: To determine if TC varies by FS status among households
with low-income. Methods: In the fall of 2023 and spring of 2024, 74 low-income Florida
households with at least one child participated in a literacy and nutrition program across S
counties. One guardian per household completed the USDA FS Survey Module and the
CNHDI’s TC instrument. Households were categorized as food secure or insecure, and mean
TC were compared across groups cross-sectionally using an independent samples T-test.
Results: Most participants were white (n=42, 57%) and female (n=69, 93%). Most
households (69%) were food insecure (very low: n=25, 34%; low: n=26, 35%; marginal:
n=10, 13%; high: n=13, 18%). Scaled from 1 to 5, mean TC for food-insecure households
was 2.8 (CSR: 2.4; FO: 3.7; NCS: 3.2) and 3.3 (CSR: 2.9; FO: 3.9; NCS: 3.6) for food-
secure households. TC did not differ across households (overall p=0.435; CSR p=0.089; FO
p=0.591; NCS p=0.800). Conclusion: Although TC is a component of household resilience
related to F'S status, measures of TC may not differentiate amongst households with low-
income with varying levels of FS status. Due to the limited participant pool, further
research should be done to confirm how TC relates to FS.

Agricultural and Life 4?)
Sciences



Photoperiod effect on vegetative growth of two southern highbush blueberry
(SHB) genotypes

Authors: Nathaniel Zhivotovsky, Sarah da Silva Benevenute, Gerardo H Nunez

Blueberry, a perennial plant, respond to changes in day length by altering their growth pattern
and physiological processes. Short days and low temperatures are known to promote flower bud
initiation in these plants, while long days and high temperatures promote vegetative growth.
However, variability in photoperiod responses has been identified in some southern highbush
blueberry (SHB) elite genotypes from the UF Blueberry Breeding program, suggesting a different
vegetative and reproductive growth pattern on these plants. Therefore, the objective of this work
is to investigate the photoperiod requirements for vegetative growth of ‘Arcadia’ and ‘FL16-64°. A
controlled environment experiment was conducted in the Horticultural Sciences Department of
UF, following a CRD design with four photoperiod treatments (8h, 8h + 1h, 12h, and 16h).
Temperature was maintained at 28°C day/20°C night and light intensity at 180 PPFD. Each
treatment consisted of 6 plant replications of each genotype. Data on chlorophyll content (SPAD)
were collected using a leaf spectrometer. Leaf area index (LAI) was assessed using top-down
photographs quantified in imageJ software. All data were collected at week one, five and ten of
the experiment. Our results suggest that longer photoperiods promote vegetative growth in both
genotypes. SPAD was significantly higher in 'Arcadia’ at the beginning of the experiment
(P<0.001), which could indicate an early prioritization of photosynthetic efficiency. Moreover,
LAI was greater at the longest photoperiod treatment for both genotypes, but 'F1.16-64' had
significantly greater LAI than ‘Arcadia’. These findings suggest that although a longer
photoperiod increased vegetative growth by increasing SPAD and LAI in both genotypes, these
genotypes may exhibit different growth strategies. ‘Arcadia’ may focus on early photosynthetic
efficiency, while 'F1.16-64' allocates resources towards sustained leaf expansion. Future research
should explore the physiological mechanisms regulating resource allocation and vegetative growth
under different photoperiods.
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The implementation and comparison of Gaussian Splatting against Photogrammetry and
NeRFs in Unreal Engine 5 to create real-time hyper-realistic radiance field 3D renders
for application in object and environment building

Authors: Maxwell Scherer, Nick Heitzman

As technology evolves, there is an increasing demand for efficient, hyper-detailed real-time
3D models. This research investigates the most effective methods for creating such renders
by comparing the viability of Gaussian Splatting, Neural Radiance Fields (NeRFs), and
Photogrammetry in generating environments, objects, and related workflows. Gaussian
Splatting utilizes Gaussian rasterization, NeRFs leverage deep learning techniques, and
Photogrammetry relies on tessellating point clouds. Each method exhibits unique strengths
and weaknesses. The study evaluates the impact of these techniques on hardware
performance, measuring metrics such as frame rates, render times, and GPU/CPU
temperatures during both creation and viewing. Additionally, this research explores
innovative applications of these technologies in virtual production, specifically in the
development of hyper-realistic virtual sets using volume display screens and Unreal Engine
S for camera tracking. Gaussian Splatting starts with point clouds to create structure from
motion, generating hyper-realistic renders from image sequences. Central to this method
are ellipsoidal Gaussian splats, which can be optimized for variable density based on the
scene's complexity. For instance, low-density splats may represent the sky, while high-
density splats are used for detailed objects like trees. Photogrammetry also applies the
structure from motion concept to generate 3D meshes from camera points, which are
subsequently textured for realism. Conversely, NeRFs utilize a neural network approach,
employing multi-layer perception to create 3D shapes through progressive ray tracing from
2D images. This research aims to delineate the effectiveness of these methodologies in
achieving hyper-realistic 3D modeling.
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DESIGNING A REVOLUTION

Authors: Caswell Shamblin

Massive cultural changes in the 1960s USA led to widespread community action.
Notable movements include The Civil Rights Movement, Black Power, Chicano, Gay
Rights, Anti-Vietnam, and Feminist movements. Community Action groups and
campaigns today continue to see this era’s designs as a model for successful visual
communication in an activist context. How can we learn from visual elements such as
osraphic symbols, icons, color palettes, or materials, as seen in the American protest
work of the 1960s and 1970s? How can we use and adapt these methods for a
contemporary context? This project provides a close reading of a visual material
cross-section of graphic works from this period. It groups this information into
symbolic themes and applies that knowledge for present day activists. The main
research methods are image cataloging, visual analysis, and contextual framing.
Precise formulas for successful protest art and design are impossible and counter-
productive. Each work which made an impact in its time made that impact through a
combination of contemporary events, individual creativity and audience adaptation.
Civil Rights artist-designer/activists catalyzed social change through their mass
production and distribution of successful protest images. Activists and
artists/designers today can seek inspiration from the techniques of the 1960s for their
own change-making work.
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Enhancing Patient Comprehension and Procedural Preparedness through a 3D-Printed
Model of Supraventricular Tachycardia (SVT) Pathophysiology and Treatment
Modalities

Authors: Ella Mendelowitz, Sydney Sylvester, Nina Fiedler, Julie Han, Izabela Zmirska, Sneha
Suresh, Utsav Sharma, Mohammad Al-Mousily

Managing Supraventricular Tachycardia (SVT) requires intricate surgical interventions,
elucidating feelings of pre-operative anxiety for pediatric and adult patients, potentially stifling
the impact of the surgery regarding recovery and outcomes. This study proposes using a
customized 3D-printed model of the heart exhibiting the specific pathophysiological features of
SVT in bolstering patients' understanding of their condition and impending surgical strategies,
thereby aiming to reduce preoperative anxiety and enhance procedural preparedness. The model
emphasizes the aberrant conduction pathways characteristic of SVT and the surgical access
points, providing a tangible, visual representation of the disorder and the therapeutic approach.
Creating the SVT model involved meticulously importing a pre-existing heart structure from
Solidworks into Onshape for necessary modifications. The representations of the additional atrial
opening utilized in surgical correction and the aberrant conduction loop contributing to SVT were
critical to the model. Enhancements for user interaction included the incorporation of handles for
manipulation ease and a protective box housing essential circuitry while also serving as a stand.
The model's distinctiveness was further augmented by integrating customizable LEDs,
programmed via Arduino, to simulate the erratic electrical activity in SVT. These LEDs, powered
by an independent battery source, were strategically placed to illuminate the model without the
necessity of penetrating multiple material layers, thus offering an accurate, dynamic display of
cardiac electrical conduction in SVT. Our hope for the interactive 3D model is to improve
patients' grasp of SV'T significantly, and the operative procedure can substantially lower anxiety
levels, which is paramount for pediatric cases. The cost-effective nature of 3D printing makes this
approach replicable and scalable, highlighting the immense potential of such educational tools in
healthcare settings as mechanisms to reduce patient anxiety.
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Yttrium Ion Release and Phase Transformation in Yttria-Stabilized Zirconia Under
Acidic Conditions: Implications for Dental Implant Durability

Authors: Haochen Zhu, Chao-Ching Chiang, Valentin Craciun, Griffin M. Deane, Fan
Ren, and Josephine F. Esquivel-Upshaw

Titanium is a standard material for dental implants, but Yttria-stabilized zirconia (YSZ) is
emerging as a promising alternative due to its superior biocompatibility and aesthetic qualities.
However, YSZ. is susceptible to phase transformation from the tetragonal (t-ZrQ,) to the
monoclinic (m-ZrQ,) phase, especially under low-temperature degradation (LTD). This
transformation compromises the mechanical strength and longevity of zirconia implants, raising
concerns about their long-term performance. A key factor in this transformation is the leaching of
Yttrium ions (Y>*), which stabilize the t-ZrQO, phase.

This study investigates the influence of Y>* leaching on YSZ stability under simulated oral cavity
conditions, using constant immersion and pH cycling techniques. Zirconia discs were divided into
three groups: constant immersion in a single pH environment, acid-to-base pH cycling, and base-
to-acid pH cycling. Inductively coupled plasma (ICP) analysis revealed significant Y>* release in
acidic conditions, while Zirconium ion (Zr**) release remained minimal. X-ray photoelectron
spectroscopy (XPS) showed a shift in Zirconium 3d binding energy, suggesting a phase
transformation due to Y’* depletion. X-ray diffraction (XRD) confirmed the formation of the
monoclinic phase, with a monoclinic peak emerging after exposure to acidic environments.

These results highlight that Y>* leaching, particularly under acidic conditions, accelerates the t-to-
m phase transformation in YSZ, reducing its structural stability. This study emphasizes the
importance of pH management for YSZ implants, as pH fluctuations in the oral cavity may

compromise their long-term performance through LTD and surface degradation.
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Breaking the Glass Ceiling: Women Representation in Orthodontic Societies’ Leadership
and Awards

Authors: Sarah Abu Arqub, Violet Knobel, Dur Abdullah Alomair, and Dalya Al-Moghrabi

This cross-sectional study evaluated women's representation in orthodontic societies, focusing on
leadership roles, award recipients, and award namesakes. Orthodontic societies affiliated with the
World Federation of Orthodontists (WFQO) that had accessible websites with sufficient
information about board members were included. Gender distribution of board members, awards
recipients, and award namesakes for orthodontic societies was extracted in a pre-piloted sheet.
Societies were grouped by region, and the percentage of female board members per region was
calculated. Board member roles and gender distribution for each role were summarized. The
percentage of current female orthodontic society presidents was calculated. Additionally, the
number of female award recipients and award namesakes were extracted and summarized as
percentages. A total of 119 orthodontic societies were identified, of which 67 were included in the
analysis. Central and South America had the highest board representation of women (53.7%) and
female presidents (60%), while North America had the lowest board representation (22.2%) and
no female presidents (0%). Women predominantly occupied administrative and secretarial
support roles in orthodontic societies (47.2%), and were underrepresented in leadership roles. The
European Federation of Orthodontics (FEQO) had the highest percentage (80%) of female award
recipients, while the American Board of Orthodontics (ABO) had the lowest (15%). Overall,
female representation among award recipients and namesakes remains limited. Efforts should be
made by orthodontic societies to address these issues by implementing targeted initiatives to
increase female recognition and representation in leadership roles.
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Artificial intelligence for the prediction of location and severity of impacted maxillary
teeth

Authors:Adrienne Kramer, Ye Jin An, Sofia Koves, Madhur Upadhyay, Sarah Abu Arqub

Introduction:
Accurately locating and classifying impacted teeth using minimal ionizing radiation (ALARA principle) remains
a clinical challenge. This study aimed to develop an artificial intelligence (AI)-based algorithm for the automatic
detection and assessment of the location and severity of impacted maxillary teeth, thereby improving diagnostic
and prognostic accuracy.

Materials and Methods:

A dataset of 467 panoramic radiographs was collected from UF and UCONN. To enhance the training process,
data augmentation techniques (rotation, cropping, translation, brightness adjustment) were applied, resulting in
1,304 X-rays for annotation and testing. The Deeplabv3-ResNet50 model was utilized for semantic segmentation,
classifying each pixel in the X-rays to identify teeth. The algorithm was trained and evaluated using IoU
(Intersection over Union) analysis to assess performance accuracy, with 320 annotated X-rays serving as the
ground truth.

Results:
The developed AI model demonstrated significant improvement after data preprocessing. Without preprocessing,
the model's IoU score was 0.401. Data augmentation improved the IoU score to 0.554, and increasing the sample

size raised it further to 0.594. Doubling the image resolution resulted in an IoU score of 0.678. Excluding third
molars (URS, ULS8, LL8, LR8) improved the IoU score to 0.710, indicating enhanced performance.

Conclusion:

The Al-based algorithm developed in this study showed strong potential for the automatic identification and
localization of impacted maxillary teeth. Exclusion of third molars, which tend to have structural abnormalities,
improved performance. The findings demonstrate that increasing image resolution and employing data
augmentation significantly enhanced the model's accuracy, though it also increased training time due to
computational limitations
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A Comparative Analysis of Technologies in Heart Rate Monitoring:
Justification for E-Skin as a Superior Alternative

Authors: Aanya Bhandari, Dr. Aaron Costin

This paper presents a comprehensive review of current
technologies employed in heart rate (HR) monitoring, with a
specific focus on the emergence of electronic skin (e-skin) as a
superior alternative. The competitive analysis highlights the
limitations of traditional HR monitors, such as wearable
devices and chest straps, in terms of accuracy, comfort, and
adaptability. By synthesizing recent advancements, this study
demonstrates the potential of e-skin technology in enhancing
real-time HR monitoring and justifies its application in the
development of next-generation health monitoring systems.
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A Case for Climate Justice in Design Education

Authors: Hannah Gutierrez

Climate change is an intersectional issue with impacts that extend far beyond the
environment alone. Environmental hazards caused by climate change affect global
economic and social systems, and disproportionately impact minorities. The climate
justice movement emerged in 1982 as a response to the unequal impacts of climate
change. This paper analyzes how climate justice education in design can mitigate
climate change by encouraging sustainable and resilient design. The design and
construction field as a whole is a large contributor of greenhouse gas emissions which
are known to exacerbate climate change. Through prioritizing energy efficiency and
sustainable design, building’s greenhouse gas emissions can be significantly reduced.
Climate justice education through a human centered approach fosters a personal
connection to climate change as an issue. It is important to educate the next
generation of designers so that they can put their education into practice, and develop
personal stake in combating climate change.Through an analysis of climate change
focused research, this paper concludes that climate justice education is imperative for
creating competent designers that can address climate change and its impacts.
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Passive Design Techniques in The Florida Cracker House

Authors: Haylee Reisen, Vandana Baweja

Climate change is an existential threat requiring the transition from fossil fuels to non-carbon-
based energy sources. One way to reduce carbon footprint is to understand how historical
buildings achieved thermal comfort before the advent of air conditioning. This study examines the
Cracker House typology, an 18th century innovation in Floridian vernacular architecture. The
pioneers built a protype using what is known as Passive Design, a strategy that allows users to
control indoor climatic elements without mechanical conditioning systems. In Passive Design, the
building envelope and fenestration design allow residents to moderate their interior climate. They
utilize aspects of orientation, topography, sun control devices, and heat gain control through
thermal mass to manage the transfer of heat from outside to inside. This study established a
methodology to examine examples of the Cracker typology and determine how these houses
function as examples of Passive Design through optimal building form and orientation. The
researcher studied six Cracker Houses — with different orientations and architectural
permutations of porches — through archival sources and field work. The researcher established a
standardized temperature grid to measure surface temperatures and determine the impact of
natural ventilation at one-meter intervals for each structure. This study concluded that when using
natural ventilation techniques, while there are greater ranges of surface temperatures in the
interior spaces, Cracker Houses with porches along the south facade generally have greater levels
of cooling between different levels of enclosure. At the same time, having natural ventilation open
caused lower rates of temperature fluctuations throughout the day. This study is meant to be the
start of a framework that can be extended to encompass a greater range of comfort factors in

these structures for the testing of Passive Design techniques.
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Closing Content Knowledge Gaps: AP Chemistry Exam Content
and Score Distribution Analysis

Authors: Bella Cherin, Gayle Evans

This study aims to report on the alignment of the College Board’s reported content breakdown for
Advanced Placement (AP) chemistry and the actual content breakdown that students encounter
on the exam. Released AP practice exams for the years 2017-2019 were coded based on subtopics
and percentage of topic breakdown by exam was calculated for multiple choice questions (MCQs)
and free response questions (FRQs). Topic representation averages were calculated across the
years 2014-2019 to determine the topics more likely to be present in the M CQ section versus the
FRQ section. Common student misconceptions were identified by analyzing exam score
distribution and percent correct by topic. Average MCQ scores were calculated based on percent
correct by topic. A literature review examined teacher pedagogical content knowledge (PCK) to
determine the practicality of recommendations made by this report. It was found that the reported
ranges for content distribution set by the College Board were close to actual content distribution
in released exams. We noted topics more highly represented in the multiple choice versus free
response sections of the exam to provide guidance to teachers about how to best address these
topics with their students. It was found that many students struggle with topic eight as students
score constantly lower on questions involving acids and bases. Based on content distribution,
student misconceptions, and the findings in the literature review recommendations are made to AP
chemistry teachers on how to distribute the curriculum in their classrooms.
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Remote Access to Side Channels

Authors: Landon Amaba, Yunkai Bai, Domenic Forte

Traditional software-based antivirus approaches have become predictable and
easy to bypass. The 742% growth in supply chain attacks since 2020 proves
that numerous critical systems are currently vulnerable to malicious attacks.
We developed a standalone embedded system, to do side channel analysis of

critical systems remotely. Remote access to side-channel (RASC) systems have

been developed and tested in our group to detect malware and other anomalies
on critical systems from power and EM measurements in real-time. To date,
RASC has monitored side-channels on an Arduino UNO running at 1MHz.

This project involves the development of a new version of RASC that can

monitor more complex microcontrollers, e.g., 32 bits running at 200MHz+.

Improvements to our current hardware will allow for developments in both our
malware detection algorithms and disassembly classifications, allowing for

more complex and relevant benchmarks to be tested. Applying our technology
to real critical systems allows legacy systems to continue to operate without

the fear of exploited vulnerabilities.
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Examining the Effects of Verapamil-Releasing 3D-
Printed, Polymeric Scaffolds on in vitro Blood Vessel
Network Formation

Authors: Amanda Bradley, Sierra Jackson, Maegan Cremer,
Cherie Stabler

Angiogenesis Is key for the successful integration of cellular constructs. Although not its clinical application,
verapamil has shown an impact on in vivo vascularization. In order to improve the vascularization of porous
3D-implants, this long-term study observes the direct impact of verapamil drug release from polymeric
scaffolds on the formation of in vitro blood vessels.

Reverse-cast 3D-printed PDMS scaffolds were created with verapamil (concentration: 0%, 0.05%, and
0.25%). Negative space was filled with fibrin, NHLFs, and GFP-HUVECs, and media was replaced every
24h. Scaffolds were confocal imaged on d7, d14, and d21 and analyzed for vascular differences in ImagelJ.

Concurrently, verapamil elution data was collected daily and analyzed by multiple reaction monitoring.

Verapamil was successfully integrated into and released from a PDMS construct. Over 21 days, both 0.05%
and 0.25% scaffolds display a first-order release profile. Steady-state, reached on d8, averaged 24 ng/mL and
356.6 ng/mL respectively. Across tested time points, (0.05% scaffolds showed significant increases in vessel
coverage compared to other concentrations, but was comparable to 0% scaffolds on d14. Scaffolds
containing verapamil experienced increased vessel diameter compared to 0% but only on d7.

Verapamil was successfully integrated into a PDMS scaffold, with tunable first-order kinetics. 0.05%
verapamil has a significant impact on vessel coverage and d7 vessel thickness in vitro when compared to
lower and higher concentrations. There is a visual increase in vessel length and branching over time in
verapamil groups, as well as d7 vascular islands which future work aims to quantify.
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Advancement of Exploration Components for In-Space
Servicing

Authors: Christina Caride, Amy Felt, Robert Kuczajda, Brian
Nufer

I worked as a NASA Office of STEM Engagement (OSTEM) intern during the Summer 2024 term, in the
Exploration Payloads Branch (NE-LS) at the Kennedy Space Center, under my mentor Brian Nufer. My
primary assignment was to continue development of a previous working electronic controller for the Advancement
of Exploration Components for In-Space Servicing (AXCIS) project and develop LabVIEW software for an
overall system testbed controller. This work specifically includes designing and expanding functionality on the
LabVIEW script, such as new connections and an additional GUI that interacts to a schematic of the test
assembly. It also entails the design and fabrication of an electronic controller to run the system from the host
computer to the instrumentation.

I spent time on the LabVIEW script testing compatibility to the script and the electrical hardware including the
CompactRIO and the connections for each module. The module’s features include analog input, analog output,
digital input, digital output, temperature input, etc. The LabVIEW software that will be used with the test system
performs data logging and acquisition, reads/records pressure data from pressure transducers/gauges to TDMS
files, opens/closes valves, and sets target pressures for the overall test system instrumentation.

The electronic controller and manuals to operate it were designed and built to allow for a modular approach to
data acquisition and testing. Because of this, the controller has the capacity to seamlessly integrate pressure
transducers, solenoid valves, thermocouples, RTDs, regulators, and many other digital and analog instruments.
The controller issues digital commands in the form of voltage signals to digital output devices. A typical
configuration would be the switching of solenoid valves. The controller originally had the capacity to concurrently
control and monitor the state of six separate solenoid valves which has then expanded by changing the circuit
breaker tolerance, digital output ports, and/or the number of digital output cards.
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A High-Throughput Computational Investigation of
Protein-Polymer Bioconjugates with Molecular Dynamics
Simulation

Authors: Pedro Cintron Baerga, Ziyue Dong, Kayla Sprenger

Proteins are essential biomolecules whose functions are directly related to their three-
dimensional structures. However, many natural proteins exhibit limited stability and reduced
enzymatic activity, which restricts their application in industrial and medical fields. To
enhance protein properties, bioconjugation techniques inspired by natural glycosylation have
been developed. This study focuses on PEGylation, the covalent attachment of polyethylene
glycol (PEG) chains to proteins, which is commonly employed to improve solubility, reduce
immunogenicity, and extend circulation time.

We Investigated the effects of methoxy polyethylene glycol (methoxyPEG) conjugation on
Hen Egg White Lysozyme (PDB: 1LYZ), a model antimicrobial protein, through high-
throughput molecular dynamics (MD) simulations. Conjugation is achieved via modified
cysteine residues, and simulations are extended to 1000 nanoseconds to capture detailed
conformational changes. Our results show that methoxyPEG enhances protein backbone
rigidity, suggesting increased stability, while surface residues become more dynamic due to
protein-polymer interactions. These findings reveal that non-covalent interactions, particularly
hydrophobic effects, play a critical role in modulating protein structure and function,
explaining the typical reduction in enzymatic activity upon conjugation.

This research provides new insights into optimizing PEGylation techniques to enhance protein
stability and function, offering valuable guidelines for designing bioconjugates for therapeutic
and biomaterial applications.
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Synthesis and Analysis of Ceria-Zirconia Hybrid Oxide
Catalysts for High Selectivity in the Reverse Water-Gas
Shift Reaction

Authors: Sean W. Clark, Ruby Morris, Emma Gibson

The reverse water-gas shift (RWGS) reaction holds great potential for the repurpose of CO2 released by
industrial processes. Carbon dioxide produced may be, with the application of high temperatures and a
stream of hydrogen gas over a catalyst, converted into carbon monoxide (CO), an essential building block
for the C1 chemical industry, and can be utilized in the Fischer-Tropsch process to produce a myriad of
different hydrocarbons, from fuels to components for polymers, and many other crucial chemicals used
within industry.

The RWGS reaction is a slightly endothermic reaction, and as a result, requires high temperatures to
produce meager conversion rates, with current catalysts. However, novel transition metals are being
explored, that are cheaper, operate at lower temperatures, and yield very high conversion rates. Copper,
for example, is much cheaper than the industry standard of platinum or molybdenum, and performs
better, especially at lower temperatures. The dispersion of copper can also be increased by the presence of
urea in the wet-impregnation technique, which boosts conversion rates, due to the increased quantity of
“ideal” active sites. As for supports, solid solution hybrid oxides have the potential to increase the
performance of these catalysts by allowing the easier formation of oxygen vacancies, essential for the
initiation of the reaction. Cubic ceria-zirconia hybrid oxide (CexZr1-x(02) nanoparticles hold great
promise as a support for the copper catalysts in the x > (.8 range, as the interstitial zirconium ions induce
lattice strain which lowers the activation energy of oxygen vacancy formation caused by the reduction of
Ced+ to Ce3+.

Here, it is necessary to explore the physical and chemical properties of such solid solution nanoparticles,
such as particle size, specific area, phase composition and crystal structure. The catalytic performance of
these copper-loaded particles will also be determined, using a newly built combined RWGS and WGS
reactor.
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A Compact Sub-Scalp Device for Powering Brain
Implants

Authors: Jeremiasz Dados, Rylee Faherty, Gabrielle Summers,
Han Wu, Kaitlyn Burstiner, Adam Khalifa

This study explores the system design of an RF transmitter
used to power next-generation wireless implantable medical
devices. A human-scale, battery powered, proof-of-concept
device delivers a 433 MHz signal at ~30 dBm in ~3500 us/s
pulses to a transmitter ('Tx) coll. The novel device
successfully emulates the bulky function generators and
power amplifiers which are often used for powering
implantable devices.
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Investigating the Bone Marrow Immune Response during
Sepsis using In Vitro and In Silico Models

Authors: Alexandra Davidov, Caleb Faison, Julia Jamieson, Anuj
Master, and Jing Pan.

To further the global understanding of sepsis, the UFlorida iGEM team
developed in silico and in vitro bone marrow organoid models. In silico, we were
able to successfully simulate the growth and differentiation of induced
pluripotent stem cells (iPSCs) into a healthy steady-state iPSC-derived bone
marrow organoid. We also implemented a pathogenic function into the model
and achieved states of aseptic death and full recovery to an altered equilibrium.
This model predicted and quantified the immune system's cellular and
inflammatory response to a sepsis-like infection. Additionally, we improved the
biomanufacturing of in vitro iPSC-derived bone marrow organoids by
optimizing iPSC culture and organoid production techniques. We established
an improved four-phase differentiation protocol that enhanced aggregation,
oxygen level tolerance, organoid viability, and morphology. The development
of these dual ex vivo platforms provides a deeper understanding of the cellular
changes triggered by sepsis in human bone marrow.
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Antiviral immunity via de novo tandem repeat proteins

Authors: Jordan Lewis, Stephen Tang, Samuel Sternberg

Recent advancements in molecular biology have unveiled diverse bacterial defense
mechanisms against phage infections, prominently featuring defense-associated reverse
transcriptases (DRTs). This study focuses on DRT2, a minimal system comprising an
RT domain and a noncoding RNA (ncRNA), capable of mounting an abortive
infection (Abi) response. We investigate the DRT2-mediated defense mechanism,
where the RT performs rolling-circle reverse transcription (RCRT) on ncRNA,
generating long cDNA products with concatenated repeats. Upon phage infection, this
single-stranded cDNA undergoes second-strand synthesis, forming double-stranded
DNA transcribed into concatenated mRNA. The resulting mRNA encodes a nearly
endless ORF (neo), which induces programmed cell dormancy, effectively halting
bacterial growth.

Our research aims to decipher the biological pathway from Neo protein expression to
osrowth arrest, exploring Neo’s oligomerization, subcellular localization, and 3D
structure. The goal of this study is to enhance our understanding of the DRT2 defense
mechanism, highlighting the potential for innovative biotechnological applications and
challenging traditional paradigms of genetic information encoding.
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Silk nanoparticles: Leveraging protein diversity for drug
delivery

Authors: Rebecca Liwang, Andrea Orozcotorres, Lauren Eccles,
and Whitney Stoppel

Silk fibroin is a natural polymer that can be manipulated for the creation of biomaterials,
such as silk films and microspheres, because of its advantageous structure, biocompatibility,
biodegradability, and mechanical properties. Specifically when considering its applications in

drug encapsulation and delivery, silk is a suitable material for a nanoparticle system due to
its high efficiency in encapsulation of bioactive molecules and tunable release kinetics. In this
work, silk fibroin from two silk fiber-producing species, Plodia interpunctella and Bombyx
mori, is investigated for biomaterial fabrication due to distinct differences in the amino acid
composition and structure of the silk fibroin proteins. We compare the extent to which
variances in molecular weight, protein composition, and charges between Plodia
interpunctella and Bombyx mori silk influence their capabilities of encapsulation and
delivery. Moreover, we evaluated the encapsulation of Alcian Blue and riboflavin, two small
molecules with varying size and charge, as an initial comparison of the silk particle systems
for drug delivery. Bombyx mori and Plodia interpunctella silk nanoparticles are formed from
aqueous silk polymer solution through polyvinyl alcohol (PVA) phase separation. Small
molecules can be encapsulated in silk particles through mixing with the silk polymer solution
prior to inducing phase separation. We examine particle morphology through scanning
electron microscopy (SEM), particle size, stability, and polydispersity through dynamic light
scattering (DLS), and encapsulation efficiency through microplate absorbance
measurements. In the future, we intend to apply our work towards molecules that are more
relevant to biomedical advances that may help improve the current standing of medical
treatments.
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Utilizing 3D Printing to Optimize Silk Fiber Production
for Biomaterial Applications

Authors: Isabel L. Matias Cruz, Lauren E Eccles, Whitney L
Stoppel

The silk produced by the silkworm Bombyx mori has been extensively studied for biomaterial
applications, but its rearing and collection presents challenges primarily due to its lack of
environmental control (humidity, temperature, etc.). Variations in environmental parameters can
increase variability of silk production and resulting silk fiber properties, leading many groups to
investigate alternative insect silks, such as that of Plodia interpunctella (P. interpunctella). P.
interpunctella can be produced in controlled laboratory settings with limited property variability in
collected silk. P. interpunctella are grown in insect rearing boxes in insect incubators, spinning silk
fibers along the walls of the container throughout their life cycle. This study aims to utilize 3D
printed structures to enhance the yield of silk fiber production of P. interpunctella by increasing
surface area available for silk deposition. Customized 3D-printed structures, designed using
Onshape software, are inserted into rearing boxes. We hypothesize that increasing hard surface
areas within the rearing container will improve our ability to collect higher masses of spun fibers
absent of insect debris or contaminants and may increase the total amount of silk produced by the
population during a singular life cycle. We aim to improve the total amount silk collected per life
cycle per insect rearing box. Silk production is analyzed by mass, sheet thickness, and quality
through scanning electron microscopy (SEM), thermal assessments (TGA, DSC), and spectroscopy
(FTIR) after collection from the rearing box and 3D printed insert. We will evaluate variability
between fibers located on the rearing containing and the 3D printed insert to see if the surface
structure impacts fiber deposition. We will also compare silk collected from different populations
(different rearing containers, n=3) to evaluate batch to batch variability. This work supports efforts
in our research group to evaluate the commercialization potential for silk fibers produced by P.
interpunctella.
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Decellularized Peripheral Nerve Based Injectable
Hydrogel for Injured Spinal Cord Regeneration

Authors: Kennedy Moes, Gopal Agarwal, Christine E. Schmidt

Spinal cord injury (SCI) can result in permanent loss of sensory and motor functions.
According to the World Health Organization, it is estimated that 15.4 million people
were living with SCI globally in 2021. Currently, there are no FDA-approved
treatments for locomotor recovery after SCI. Decellularized human peripheral nerves
have shown the potential to promote axonal regeneration in peripheral nerve diseases.
However, developing an injectable hydrogel using decellularized human nerves is still a
challenge due to the presence of lipids. In this study, we developed an injectable
hydrogel using decellularized human sciatic nerve (IHPIN). Developing an injectable
hydrogel allows us to develop a minimum invasiveness hydrogel solution that can be
directly administered at the site of injury. Furthermore, the presence of pro-
regenerative cues like Collagen I, laminin, and various growth factors can promote
axonal regeneration in the injured spinal cord. In the current study, human nerves were
decellularized modifying the Hudson protocol previously published by our lab, and
delipidated using various organic solvents. The nerves were then digested and
neutralized to p.H. 7.4 and to match the CNS native mechanical strength genipin, a
natural crosslinker was used. The resultant hydrogels exhibited injectability and
mechanical strength that can support neuronal cell growth. Overall, iHPN has the
potential to promote axonal regeneration in the injured spinal cord and can also be
used clinically as a delivery vehicle for SCI regeneration.
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Al Meets Qualitative Analysis: Validating LLMs for
Automated Theme Coding

Authors: Nishant Nagururu, Ashish Aggarwal

Qualitative research is widely applied across diverse academic disciplines, but its inherent complexity
makes it difficult to scale. Traditional qualitative analysis requires the development of relevant themes
—recurring concepts that reflect key ideas in the data—through manual examination of the
unstructured data. Once identified, these themes guide the coding process, a method of systematically
tagging the data with descriptive labels that correspond to each theme. Coding allows researchers to
categorize the data, enabling them to recognize patterns, make comparisons, and draw conclusions.
While this method is effective for extracting insights from qualitative data, it is subjective, time-
consuming, and requires cross validation between multiple human coders, making it impractical for
large datasets.

The advent of Large Language Models (LLMSs) offers the potential to automate both theme
identification and data coding. However, there is limited evidence validating the reliability of LLMSs in
this context, especially for research applications where accurate thematic classification is critical.
LLMs are known to be prone to hallucinations and inconsistent reasoning, which makes it essential to
rigorously assess their performance in qualitative analysis.

Therefore, the present study seeks to address this gap by investigating the potential of LLLMs to
automatically code unstructured data based on predefined themes. Specifically, we evaluate the LLM’s
coding accuracy by comparing its performance against cross-validated human coders. The dataset
consists of education and career histories from thousands of engineering alumni at the University of
Florida, scraped from LinkedIn profiles. Human coders labeled the data according to eight predefined
thematic categories. The LLM demonstrated promising results, achieving an average accuracy of 89%
across all categories. These findings suggest that LL.Ms hold significant potential for automating the
entire thematic analysis process in the future, which would revolutionize the scale, speed, and feasibility
of qualitative research.
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Exploring Protein Networks Driving Heart Regeneration
in Axolotls

Authors: Sarah Newcomb, Jasmine McTyer, Whitney Stoppel

Axolotls (Ambystoma mexicanum) are a valuable model in regenerative medicine due to their
unique ability to regenerate complex tissues and organs with minimal scarring. This
regeneration capability is linked, in part, to specific proteins in the extracellular matrix involved
in tissue repair and cellular remodeling. Research comparing gene expression after spinal cord
injuries in axolotls and mammals has shown that both species express many of the same ECM
(extracellular matrix) genes. However, the exact functions of many of these ECM proteins
following expression are still poorly understood. Moreover, the differences in how axolotls and
mammals recover and remodel injured tissue following injury is a result of the specific dynamic
biological mechanisms, which have yet to be elucidated. To shed some light on the regenerative
process, we are studying axolotl ECM dynamics to better understand the protein networks that
contribute to the regenerative process and their potential applications in human wound healing.
Specifically, we are interested in the heart as axolotls can fully regenerate their heart when
injured through driving cellular differentiation and proliferation. Utilizing histological analysis
and STRING bioinformatics, we examined protein expression and interaction networks in the
axolotl heart. Histological techniques, including hematoxylin and eosin (H&E) staining, were
used to visualize tissue architecture in decellularized tissue. Immunohistological staining can be
used to identify specific proteins within the tissue architecture. Using publicly available data, we
used a protein interaction software called STRING, which maps protein-protein interactions,
focusing on proteins critical to ECM remodeling and inflammation regulation. Results aid in
identification of ECM and ECM-associated proteins that are important to axolotl regeneration,
which can provide insight on the differences between protein networks and dynamic expression
in axolotls compared to humans. We expect this work to shed light on future applications for
human wound repair.
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Tracking Neural Implant Deterioration Over Time In
Mice

Authors: Keaton Carlton, Zakariaou Ibrahimou, Sanika
Kurahatti, Daniel Perodin, Benjamin Norbom, Dr. Erin Patrick,

Dr. Jack Judy

Neural implants are electrodes placed directly into
the brain to record neural action potentials. They
have applications in fields ranging from prosthetics to
deep brain stimulus. However, the use of neural
implants is complicated by the body's reaction to the
implant. A better understanding of how the neural
implants degrade over time Is necessary to design
better implants. This research seeks to study how the
recordings of neural implants in mice change over
time to better understand neural implant
deterioration.
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Assessing Soil and Vegetation Dynamics in Stormwater
Control Measures: Implications for Longevity and Design
Recommendations

Authors: Andrea Ortiz, Eban Bean

Urbanization significantly alters natural hydrological processes and balances,
primarily through the increase of impervious surfaces such as roads and buildings.
This expansion raises stormwater runoff, heightening the risks of flooding and
pollutant export from developed landscapes. In Florida alone, a recent study
identified over 76,000 stormwater ponds, highlighting the critical need for
effective management practices. This project investigates the differences in
vegetation and soil properties along a transect originating from a stormwater
control measure (SCM) inlet, incorporating sites of varying ages to compare how
these factors influence the longevity and effectiveness of these measures. Soil
samples were collected from five sites positioned at 1, 10, 18, 30, 55, and 100 feet
from the inlet, assessing soil bulk density, penetration resistance, and
composition. Concurrently, vegetation surveys evaluated species diversity and
density. By comparing sites of different ages, this study provides insights into how
long SCMs can remain effective over time. These findings are crucial for
understanding how soil and vegetation dynamics impact the performance and
longevity of SCMs. Ultimately, this research aims to develop practical design
guidelines for the construction and maintenance of infiltration basins, ensuring
their effectiveness as tools for managing stormwater in urban environments.
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Cellular Response to Neural Implants in Spiny Mouse

Authors: Sebastian Pena, Malcolm Maden, Janak Gaire

The spiny mouse (Acomys cahirinus) is a unique rodent known for its exceptional
regenerative abilities, capable of restoring various tissues including skin, muscle, kidney,
and spinal cord with minimal to no scarring. This study investigates whether the Acomys’

regenerative capabilities extend to its brain in response to implanted biomaterials,

specifically on the brain cortex. To understand the response, we implanted silicon
electrodes in Acomys and Mus musculus, a traditional laboratory mouse model that
responds to injury with scar formation. Animals were euthanized at 4 and 28 days post-
implantation (DPI), and brains were collected. Brain tissue sections were analyzed via
immunostaining with specific markers for microglia/macrophages (Ibal), reactive
astrocytes (GFAP), and neuronal nuclei (NeuN), followed by imaging with a confocal
microscope. A custom Python macro facilitated automated cell quantification, showing
strong consistency with manual counts and software like ImageJ. The results of the 28
DPI samples revealed a higher GFAP+ intensity near the implant site in Acomys
compared to the Mus. Ibal+ levels were similar within the first 25 pm near the implant
site for both species, but the Acomys has reduced Ibal+ intensity as we moved further
away from the implant compared to the Mus. We are optimizing the pipeline for neural
count for higher accuracy; however, preliminary data show little differences in NeuN+
cells observed between species. Additional investigations are underway to understand the
underlying mechanisms of reduced inflammation and identify the genes associated with
the reduced FBR observed in Acomys.
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Artificial Intelligence (Al) in Education: Students’ Usage
& Perceptions of Al

Authors: Griffin Pitts, Riya Saraf, McKenzie Landrum, and
Sanaz Motamedi

As artificial intelligence (Al) becomes increasingly prevalent in society, students
now have greater access to Al tools, particularly Al conversational agents like
ChatGPT. This study investigates students' usage patterns of Al conversational
agents and examines the relationship between usage frequency and trust levels
through a Qualtrics survey. Results from undergraduates (n = 76) showed that
68% used AI agents monthly or weekly, with only 12% reporting no usage.
Academic purposes dominated usage patterns at 79%, though entertainment and
work-related applications were also reported. Notably, the study revealed a
significant relationship between usage frequency and trust: frequent users
demonstrated moderate trust levels, while less frequent users reported higher
overall trust. This finding suggests that increased interaction with Al leads to
more calibrated expectations, as users develop what has been termed
“appropriate reliance' through direct experience with the technology's
capabilities and limitations. In contrast, infrequent users tend to maintain higher
trust levels, potentially reflecting broader societal optimism about Al rather than
experience-based assessment. These insights into how students engage with Al
tools and develop trust through usage provide valuable context for understanding
student perspectives on Al in education, which can inform future research on
optimizing these tools for student success.
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CyberGator: A Resilience Assessment Framework for
Adaptive Cyber Defense against Advanced Persistent

Threats
Authors: Ozlem Polat

The rise in cyber threats targeting critical infrastructure has intensified the need
for resilient systems capable of adaptive responses to sophisticated attacks. This
research introduces CyberGator, a comprehensive framework for evaluating and
enhancing the resilience of complex information systems. CyberGator initially
models resilience by integrating system architecture, CVEs, personnel roles, and
environmental factors with a Bayesian network and Finite State Machine (FSM)
framework to simulate responses under Advanced Persistent Threats (APTSs).
This approach dynamically scores resilience and assesses recovery pathways,
producing actionable insights for system-hardening strategies.

Building on this foundation, the next phase involves developing machine learning
(ML) algorithms for continuous cyber resiliency assessment. By leveraging data
from simulated attack trees, FSM state transitions, and Bayesian inference,
CyberGator aims to integrate ML models capable of predicting resilience
degradation patterns and optimizing recovery strategies based on real-time threat
intelligence. This enhanced framework aspires to aid in the development of
autonomous systems that not only withstand but also evolve in response to
emerging cyber threats, contributing to the advancement of resilient cyber defense
architectures and automated security interventions.

71

Engineering



Microgravity-Sensed Regulation of Gene Expression in
Different Bacteria

Authors: Wyatt C. Powell, Anya Volter, Hannah 1. Roberts,
Amor A. Menezes

Microgravity during spaceflight alters bacterial gene expressionl. For instance, Hfq, a
small ribonucleic acid (SRNA) chaperone that regulates protein expression by
sequestering messenger RNA (mRNA), is downregulated in bacterial cells
experiencing microgravity 1. Previously, a microgravity sensor that leveraged Hiq
downregulation to regulate gene expression was designed and tested in Escherichia coli
2. This sensor can be used to switch on the heterologous bioproduction of essential
medicines In bacteria only during space travel, an approach that can save feedstock
resources so that useful products are manufactured only as needed. There are
numerous candidate bacteria that are being evaluated as host organisms for space
biomanufacturing. These include Vibrio natriegens and Pseudomonas putida, and we
have previously engineered both organisms to produce X-carotene, a provitamin, in
space. To compensate for species-specific effects of microgravity on biomanufacturing,
such as variations in Hfq downregulation, we tested the efficacy of the E. coli
microgravity sensor in V. natriegens and P. putida under simulated microgravity. We
ogrew microbes transformed with the sensor in slowly rotating 3D cell culture
bioreactors known as High Aspect Rotating Vessels (HARYVs). Each HARYV provides
low-shear modeled microgravity to its culture. Our results confirmed that sensor
expression Is specific based on species, and we obtained insights into future sensor re-
design to improve its performance in different space biomanufacturing hosts.
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Comparison of GRACE and SynthSeg Deep Learning
Models for Whole-Head Brain Segmentation

Authors: Jason Chen, Veronica Ramos, Skylar Stolte, Aprinda
Indahlastari, Adam Woods, Ruogu Fang

Transcranial direct current stimulation (tDCS) shows promise as a treatment for
neurological diseases; however, improvements must be made to improve consistency.
One reason for variability is anatomical differences amongst patients, such as
variations in skull thickness and brain shape. Whole-head brain segmentation of
individuals can be used to plan targeted treatments that optimize the tDCS
parameters. Manual or semi-automatic whole-head brain segmentation is work-
intensive and time-inefficient, taking 22-30 hours per individual head. Deep learning
models can provide fully automated segmentation tasks to counteract this. This
work trained two deep learning segmentation pipelines from the GRACE and
SynthSeg models using Magnetic Resonance Imaging (MRI) scans of older adults
to evaluate their performances. Our analysis reveals that the GRACE model
outperforms SynthSeg in terms of alignment with ground truth annotations, as
evidenced by a lower average Hausdorff distance and higher average DICE score.
However, it is Imperative to contextualize these findings within the framework of
differing model architectures to attain a more nuanced understanding of the
observed disparities. The use of deep learning models for segmentation can allow for
more accurate and rapid parameter estimation in tDCS intervention.
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Developing biopolymer production using Plodia
interpunctella as a novel insect platform

Authors: Liam Rodgers, Bryce Shirk, Marisa Pacheco, Jasmine
McTyer, Cecilia Rodriguez, Lauren Eccles, Whitney Stoppel

As demand for sustainable alternatives to synthetic polymers rises, silk from Bombyx mori is
being explored for applications in drug delivery systems and tissue engineering. Silk fibroins
(SFs) offer exceptional mechanical properties, but current methods for functionalizing B. mori-
derived SFs post-reconstitution are inefficient, complex, and costly, limiting scalability for
medical devices. While synthetic biology holds promise for enhancing silk biopolymers, rational
design efforts face challenges such as producing full-length, glycosylated, and repetitive proteins
in recombinant systems, along with issues in the genetic engineering of B. mori.

To address these limitations, we developed a CRISPR/Cas9-driven homology-directed repair
(HDR) strategy in Plodia interpunctella, an alternative silk source. This globally distributed
pest has been extensively reared in laboratories, making it an ideal candidate for scalable and
ethical silk production. We successfully generated a stable germline-transformed strain
expressing a fusion protein that combines native silk with mNeonGreen. By leveraging P.
interpunctella’s silk-producing machinery, we aim to preserve the natural silk fibers' complex
architecture while introducing beneficial modifications. We also designed a secondary
containment unit using Autodesk AutoCAD, featuring arm holes for ease of silk collection and a
controlled CO, delivery system for efficient egg harvesting. This enhances process efficiency and
prevents larvae from escaping, ensuring ethical rearing of the modified insects while improving
production conditions. Future work will focus on characterizing the mechanical and biochemical
properties of the modified silk fibers to assess their potential for medical and industrial
applications. Our approach provides a scalable platform for designing silk-based biopolymers
with improved functionality, maintaining silk’s inherent advantages while enabling
customization for advanced uses.
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Modulating Homology Arm Length for Improved Gene
Integration Efficiency in IAL-PiD2, a Plodia

interpunctella Cell Line

Authors: Cecilia Rodriguez, Bryce Shirk, Jasmine McTyer, Liam
Rodgers, Paul Shirk, and Whitney Stoppel

Insect cell lines have demonstrated exceptional potential within applications in vaccine technology,
therapeutics, and recombinant protein production. Through genetic modification, insect cells have
been engineered to replicate the protein glycosylation patterns of mammalian cells, offering a
potentially safer and more cost-effective alternative for glycoprotein production. There are over 100
insect cell lines commercially available, yet few have been assessed for applications in recombinant
protein production. IAL-PiD2 cells derived from the wing imaginal disks of Plodia interpunctella,
could provide a valuable platform for recombinant technology. Therefore, we aimed to determine
the feasibility and efficiency of modifying IAL-PiD2 using tools like CRISPR Homology Directed
Repair for precise genomic integrations. We designed constitutive promoter-driven constructs with
the mNeonGreen protein insert for our DNA template, in order to attain the desired green
fluorescence phenotype. We sought to evaluate the efficiency of two homology arm constructs and
quantify their integration efficiencies.3 IAL-PiD2 cells were seeded in triplicate within a 24 well
plate at 100,000 cells per well and reached roughly 65% confluency before transfection with the
CRISPR/Cas9 complex with the template. This confluence level was chosen to represent a point
where the cells were rapidly dividing while allowing space for continued cell growth during the 7 day
period we monitor gene expression intensity. We assessed the constructs’ transfection efficiencies
over time using fluorescence microscopy. To quantify cell expression and fluorescence intensity
across many images, we developed a CellProfiler® pipeline to count the total cells in each well and
quantify the cells expressing the desired phenotype via intensity limits. We compared the results
with flow cytometry data as well. Based on Day 7 data, the 500 base pair homology arm construct
was the most efficient by roughly 44%. Future work aims to compare transfection efficiency in Sf9
cells with the results obtained in IAL-PiD?2 cells.
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Effects of Loop Primers on the Detection Of CHIKY
Using Loop-Mediated Isothermal Amplification

Authors: Rebecca Rollins, George Adedokun, Z. Hugh Fan

Reverse transcription loop-mediated isothermal amplification (RT-LAMP) assays are vital
in the developing field of pathogen detection, particularly for point-of-care diagnostics.
While conventional RT-LAMP employs either 4 or 6 primers (two inner, two outer, forwards
loop, and backwards loop), this study investigates the efficacy of a five primers system using
Chikungunya virus (CHIKYV) as a model pathogen. Traditional loop primers are known to
accelerate LAMP reactions by providing additional priming sites at stem-loop structures
formed during amplification. Our research shows that a single loop primer configuration can
achieve amplification efficiency comparable to the standard two loop system and
significantly outperforms the basic four-primer system in the primer set studied and likely
others with similar features. The two five-primer configurations demonstrated distinct
performance patterns; utilizing either forward or backward loop primers independently
resulted in differential amplification efficiencies, suggesting position-specific effects on
reaction dynamics. These variations between forward and backward loop primers provide
valuable insights into primer design optimization. Although the complete six-primer system
maintained superior performance, specifically a superior reaction rate, our findings indicate
that five-primer configurations offer a viable alternative that balances efficiency with
reduced primer design constraints. This study expands our understanding of RT-LAMP
primer optimization and demonstrates that single loop primer systems can serve as an
effective intermediate solution when resource conservation or sequence limitations make the
traditional six-primer design challenging. These insights contribute to the ongoing
development of more flexible and efficient molecular diagnostic tools.
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Evaluating Gene Integration Efficiency in IAL-PiD2, a
Plodia interpunctella Cell Line

Authors: Cecilia Z. Rodriguez, Elena Rollins, 1 Bryce D Shirk, 2
Jasmine B McTyer, 1 Liam Rodgers, 1 Paul D Shirk, 3 and
Whitney L Stoppel 1,2

Genetically modified insect cell lines have demonstrated exceptional potential within applications of
vaccine technology, therapeutics, and recombinant protein production. An example of this are Sf9 cells
which were utilized to create the baculovirus expression system, allowing for recombinant protein
vaccine production to be faster, highly scalable and cost efficient. Despite over 100 insect cells available
commercially, very few have been assessed for use in recombinant protein production. Gene editing
pathways include piggyBac-based methods, which integrate genes randomly, and targeted gene editing
using CRISPR/Cas9.Targeted methods allow for precise and stable genomic interactions and have
expanded the potential for future applications in human therapeutics. While research in genetically
manipulating them is lacking, a potential cell line to be used in recombinant technology is IAL-PiD2
cells, attained from the wing imaginal disks of Plodia interpunctella. Therefore, it is aimed to determine
the feasibility and efficiency of modifying IAL-PiD2 using tools like CRISPR/Cas9.Constitutive
promoter-driven construct sequences were designed with the mNeonGreen protein insert in order to
create a template DNA, hypothesizing that these sequences would allow for an easily recognizable
phenotypic green fluorescence. IAL-PiD2 cells were seeded in triplicate within a 24 well plate at
100,000 cells per well and reached roughly 65% confluence after 48 hours before transfection with the
CRISPR/Cas9 complex and template. Three commercial transfection reagents from Mirus Bio® were
selected to compare their efficiency in expressing mNeonGreen phenotype by evaluating the number of
transfected cells and fluorescence intensity. A CellProfiler® pipeline was created to count total cells in
each well and quantify their fluorescence intensity based on a desired threshold. Over the course of 7
days, transfection efficiency steadily increased, with the highest expression on day S. The most efficient
reagent was TransIT®-Insect, and IAL-PiD2 cells will be compared with S19 in future work.
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Optimization of an Open-Source Bump Emulation System
for Human Balance and Gait Research

Authors: Clara Summerford, Jessica Allen

The rehabilitation of stroke survivors as well as the prevention of fall-related
injuries in elderly populations are major motivations for recent biomechanics
research. Common experimental procedures to investigate the neuromechanical
principles behind human locomotion include standing and walking
perturbations to simulate a loss of balance. In this project, we will be
replicating an open-source bump emulator developed by Stanford University to
implement side-to-side perturbations at the hip into our existing experimental
capabilities. The system will consist of a rope attached to a harness at the
subject’s pelvis capable of transmitting perturbations in the transverse plane
with forces up to 200N. A closed-loop controller will increase the precision of
the system while simultaneously decreasing the rise time of the signal
transmitted to avoid having the subjects anticipate and adjust to the oncoming
perturbation. This system will be combined with a split-belt treadmill upon
which the subjects will stand or walk while attached to a harness, thus
increasing the variety and complexity of experiments that can be run here at
the University of Florida.
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Large language modeling predictions of missense variant
pathogenicity via 3D protein structure

Authors: Dylan Tan, Xin Li, Xiao Fan

The clinical genetic testing pipeline has become essential in modern
healthcare, allowing for the identification of genetic variants that can
impact patient diagnosis and treatment. However, a critical bottleneck
exists in the pipeline as determining the clinical relevance of these variants,
especially variants of uncertain significance (VUS), remains a significant
challenge and impediment to the clinical genetic testing pipeline’s
efficiency. Our project sets out to address the low-throughput variant
interpretation bottleneck in the clinical genetic testing pipeline. Our
project utilizes ESM2 embeddings and Alphafold2 predicted protein 3D
structure as features to train a multi-layer perceptron model to predict the
effect of genetic variants. In our project we performed an ablation study
between a model with ESM2 embeddings and a model with additional 3D
structure data and found little to no difference in the performance on our
ClinVar dataset. We were able to achieve an AUROC score of 0.86 with
both models.
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Optimizing the Electrogelation Process for Bombyx mori
Silk Solution

Authors: David P. Tran, William L. Gross 1V, Gloriana F.
Valladares Lima, Zella M. Tavai, and Whitney L. Stoppel

Hydrogels derived from biomaterials have gained significant attention in medical applications
due to their biocompatibility, biodegradability, and ability to mimic the native cellular
environment. Current applications of hydrogels include tissue scaffolding, wound healing
dressings, cell culture systems, and drug delivery systems. Research has explored engineering
silk fibroin from the silkworm Bombyx mori to form hydrogels. One method to create silk
hydrogels is the application of direct current across the silk solution to decrease the local pH
at the anode below the isoelectric point of the silk fibroin solution (approximately 4.2),
inducing gelation and forming an e-gel. One drawback of the electrogelation method is the
evolution of gas bubbles from water electrolysis. The gas bubbles become entrapped in the silk
solution and the resulting hydrogel, leading to defects. In addition, the gas bubbles increase
ohmic resistance, slowing gelation, and deforming the resulting e-gel. We investigate the use
of an electrolytic cell that allows the gas generated at the electrodes to escape the cell, thereby
reducing bubbling and improving the homogeneity of the resulting hydrogel. By improving gas
release, we also aim to make the electrogelation process of B. mori silk solution faster and
less energy intensive. The success of our cell will be quantified by comparing the rate of
gelation to the current method used in literature. We will characterize the mechanical
properties of the hydrogels through shear rheology and a uniaxial adhesion test. Unbound
leeched protein will be characterized by FTIR, as we also aim to prevent any unwanted
cytotoxicity. Ongoing research will evaluate the hydrogels’ dynamic crystallization and
explore potential applications as a biomaterial.
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Chemical crosslinking density and linker length tune time-
dependent silk fibroin hydrogel mechanical properties

Authors: Travis D Truong, Marisa O Pacheco, Isabelle K
Gerzenshtein, Hannah K Bagnis, Whitney L Stoppel

Silk fibroin-based hydrogels, derived from the cocoons of Bombyx mori (Bm), are a promising class
of biomaterials used in various biomedical applications. Attributes including tunable crosslinking and
degradation rates make silk fibroin a favorable biopolymer for hydrogel formation. Previous work
showed that silk hydrogels exhibit time dependent stiffening due to physical crosslinking via the
formation of 3-sheet crystalline structures in the silk protein. Multiple variables are hypothesized to
impact the rate of stiffening, including silk molecular weight and concentration. However, the rates
of physical crosslink formation remain difficult to control. We seek to find alternative parameters
associated with the initial chemical crosslinking of a silk fibroin network to tune the rate and extent
of physical crosslinking and dynamic stiffening in the hydrogel system. We hypothesize that
increased chemical crosslinking can reduce the amount of beta-sheet formation of the hydrogels and
create a more elastic hydrogel with slower stiffening rates. Multiple chemistries with varying
crosslinker lengths can be used to covalently crosslink the silk fibroin protein. These chemistries
include horseradish peroxidase (HRP) mediated dityrosine crosslinking, and photocrosslinking
following the incorporation of methacrylate or norbornene. Chemical crosslinking density can be
modulated by increasing the number of photocrosslinking sites by adding amine groups to silk
tyrosine residues. We investigate the impact of chemical crosslinker length, chemical crosslinking
density and molecular weight of the silk fibroin on mechanical properties of silk fibroin hydrogels,
including storage modulus, elastic modulus, and stress-relaxation half-life, over 2 weeks. We also
assess the impact of dynamic hydrogel mechanics on fibroblast phenotype. With this increased
understanding and control of the time-dependent properties, silk hydrogels can better serve as in vitro
dynamic stiffening disease models.
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Noise-Optimized Pressure Sensing at Extreme
Temperatures: Modeling and Signal Conditioning for
Harsh Environments

Authors: Xiya Zhou, Alexander Reilly, Mark Sheplak

Accurate, high-bandwidth pressure sensors capable of enduring extreme temperatures are essential
for applications such as hypersonic flight vehicle design, geothermal energy harvesting, and space
exploration. This research focuses on addressing the challenges in testing and modeling such devices,
which require the integration of electrical, mechanical, and acoustic domains. A major challenge lies
in developing an overall noise model, as noise interactions between these domains are complex and
difficult to gauge without the methods utilized in this work.

The project employs lumped element modeling to analogize energy storage, dissipation, effort, and
flow sources between the electrical and acoustic domains, and unites them into a single overall circuit
model. My role involves designing circuits to assist in testing the piezoelectric pressure sensor at
extreme temperatures, using MATLAB and LTSpice for noise modeling. Traditional electronics
cannot survive the required temperatures (>800°C), necessitating thermal isolation, which introduces
parasitics that need to be properly managed in order to maintain a good signal to noise ratio (SNR).

Through circuit topology modeling, I found that while voltage amplifier topologies generally offer a
lower noise floor, charge amplifiers are better for this project's application because they maintain
stable sensitivity by mitigating the effects of parasitic capacitance. A fabricated PCB using the
charge amplifier design demonstrated wide bandwidth, stable gain, and low noise floor. The impact
of this work could be very significant for space exploration, where accurate pressure sensors are
crucial for extreme environments like Venus. Future work includes monolithically integrating the
signal conditioning circuit and the pressure sensor on the same die to further minimize parasitic
losses and device noise floor.
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Ecological Niche Models Reveal Climate Threats to
Florida's Hardwood Forest Biodiversity

Authors: Sydney L. Barfus, Cameron J. McMullen, Makenzie E.
Mabry, J. T. Miller, Pamela S. Soltis, and Douglas E. Soltis

Florida hardwood forests are important ecosystems that support diverse
temperate plant species at their southernmost distributions within the North
American Coastal Plain biodiversity hotspot. These forests are increasingly

threatened by human activities including deforestation, changes in land use, and
the challenges induced by climate change, necessitating the development of
ecological niche models to predict the putative distributions of key hardwood
forest species in the future and inform conservation strategies. Using occurrence
data collected from global biodiversity databases such as GBIF and iDigBio, we
compiled, cleaned, and filtered thousands of records for native hardwood forest
species. Environmental variables were used to map current suitable niche
distributions and then to estimate potential future habitat availability under
various predicted climate scenarios. These ecological niche models provide
important insights into the potential impacts of climate change on species
distributions, enabling a deeper understanding of how the species comprising
these hardwood forest ecosystems may shift in the future. Our findings can help
guide conservation efforts to protect Florida’s hardwood forests, ensuring the
preservation of biodiversity and ecosystem function amidst ongoing
environmental changes.
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Modeling Tomato Wild Relatives Distributions to
Uncover Climate-Ready Traits

Authors: Sebastian Fernandez, Makenzie E. Mabry, Tyler

Radtke, Tori M. Ford, Jonathan C. Barz, Douglas E. Soltis &
Pamela S. Soltis

Densely nutritious and with a near-global popularity, tomatoes (Solanum lycopersicum)
stand as a universally appealing vegetable crop with great potential to address the
srowing demand for food. However, the effects of climate change threaten to upend the
production of most tomato varieties. Therefore, prioritizing the development of climate-
ready tomato crops is a must. Studying the wild relatives of other crops has already
yielded promising results, particularly in cultivating blight-resistant potato varieties.
This success emphasizes the importance of evaluating wild species of tomatoes for
climate-ready genes that can be introduced into S. lycopersicum. Using environmental
niche modeling (ENMs), we predict the responses of wild tomato species to climate
change by identifying the factors that influence their habitat suitability. Locality
information for 12 different tomato crop wild relatives (CWRs) was sourced from the
records of natural history collections. Combining this data with environmental variables
(soil pH, carbon, etc.) and 19 layers of the current (1970-2000) bioclimatic variables
from the WorldClim v2.0 database yielded ENMs for each of the species. Models were
then projected across global croplands to future climate conditions to assess shifts in
species' habitat suitability. Future climate projections were based on the ACCESS-
CM2 and GISS-E2-1G models for periods 2041-2060 and 2081-2100. Three Shared
Socioeconomic Pathways (SSPs) 2-4.5, 3-7.0, and 5-8.5 were employed to capture
varying levels of climate change. Species that demonstrated a growth in their habitat
suitability indicated climate-ready adaptations.
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An Evaluation of the MAWS Model for Marine Image
Processing

Authors: Paraman Galipalli, Arthur Porto

Effective monitoring and classification of marine species are essential for assessing
ecosystem health, guiding conservation, and supporting sustainable ocean management.
This study evaluates the MAWS model, a machine learning model developed by
Facebook, originally trained on diverse social media images from their platforms like
Instagram, for its adaptability to classifying marine life. Leveraging its unsupervised
learning approach, which autonomously identifies patterns without labeled data,
MAWS is well-suited to datasets with limited representations per category. Using a
curated dataset of underwater images from the Florida Museum of Natural History,
covering various marine taxa with sparse examples per species, we assess MAWS in the
challenging domain of marine biodiversity. Our findings indicate that while MAWS
achieves reasonable accuracy across phyla, it struggles with more precise distinctions
within phyla and especially among visually similar taxa. These results indicate that
MAWS has potential for specialized applications that require nuanced image
classification. With targeted adjustments—such as fine-tuning on domain-specific data
—MAWS could enhance its utility for biodiversity research, enabling efficient
monitoring with less reliance on extensive labeled datasets. This exploration of MAWS’
adaptability underscores the potential for machine learning models in ecological and
conservation research, especially in settings with data constraints.
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A systematic review of the Memphis acidalia species
complex

Authors: Kaylie Johnson and Keith R. Willmott

The genus Memphis (Lepidoptera: Nymphalidae: Charaxinae), encompassing over 60 species,
represents a significant component of neotropical butterfly diversity, particularly in canopy
habitats across Central and South America. This study investigates the taxonomy of Memphis
acidalia and its related taxa, with a focus on clarifying species boundaries and addressing the
challenges posed by pronounced sexual dimorphism and intraspecific variation. M. acidalia,
distributed east of the Andes and extending into the western Amazon, exhibits notable
morphological variability, complicating its taxonomic resolution.

We addressed three primary objectives: (1) to refine the identification of conspecific males and
females, (2) to determine species delimitation within the M. acidalia complex, and (3) to establish
accurate taxonomic nomenclature. A combined approach of morphological assessment and
molecular analyses, including standard DNA barcoding and dissection techniques, was employed.
Historical taxonomic literature was also reviewed to resolve ambiguities. Data were gathered
through collaboration with the McGuire Center for Lepidoptera and Biodiversity and
Universidade Estadual de Londrina, utilizing comprehensive specimen collections, barcodes, and
associated metadata.

The findings contribute to a more robust understanding of Memphis systematics, providing

essential insights into neotropical butterfly diversity, with implications for species conservation
and ecological monitoring programs.
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Path to Food Security: Investigating the Utility of Feral
Populations for Brassica Crop Breeding

Authors: Julia H. Seifer, Makenzie E. Mabry, Alex C. McAlvay,
Douglas E. Soltis, and Pamela S. Soltis

Feral plants are valuable, yet underappreciated, genetic resources that could improve
the yield of existing crops and increase our understanding of evolutionary processes.
Our research works to expand our current knowledge of feral crops through
ecological niche modeling (ENM) for Brassica oleracea and Brassica rapa,
projecting these onto maps of current and future environmental conditions, enabling
us to better understand abiotic limits of species distributions and how this may be
impacted by climate change. One challenge in developing ENMs is finding
occurrence records that accurately reflect species records. Utilizing artificial
intelligence software, we mapped geolocation data based on land use and compared
this information with manual categorization findings, ultimately to differentiate
between feral, wild, and cultivated collections of Brassica. Niche modeling can point
to which feral populations may handle climate change-related stresses (i.e.,
temperature, salinity, water) best, which can be leveraged for targeted collection of
new germplasm. This can then be evaluated for genes associated with pathogen
resistance and overall environmental stress tolerance. Overall, we hope our research
highlights the pivotal role of digitized natural history collections with georeferenced
locality information. These collections, often overlooked, represent an expansive and
underutilized reservoir poised to significantly contribute to the development of
climate-ready crops.
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Eftects of CO2 on Reaction Time

Authors: Isabella Abad, Rachael Seidler

Aboard the International Space Station, carbon dioxide levels can reach to
about 5000 ppm which is over 10 times higher than ambient outdoor
terrestrial levels. An increased exposure to carbon dioxide has been shown to
negatively impact one’s health in the form of cognition deficits, headaches,
and one’s glymphatics system. This negative impact on an astronauts’ health
becomes even more detrimental when they have to carry out Extra Vehicular
Activities which requires fast reaction times that may be affected by elevated
CO2 levels. To explore this, 7 participants were studied in two eight-hour
sessions, one in which they breathed carbon dioxide and another in which they
breathed ambient air. Participants performed the Defense Automated
Neurobehavioral Response Assessment (DANA) which measured their
reaction time. They also wore a CareTaker device that recorded their
physiological responses (heart rate, respiration rate, MAP, systolic and
diastolic blood pressure). The vital signs showed changes between the ambient
air and CO2 sessions. Furthermore, participants that showed a larger
increase in heart rate from their ambient air to their CO2 session had the
most slowing in simple reaction time.
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College students' perceptions of the quality, acceptability,
and usability of two alcohol tracking mobile applications

Authors: Rory Angelus; Emily Murray; Elena Kalina; Nichole
Scaglione

Introduction: Heavy drinking among college students (4+/5+ drinks for women/men) is a national public
health concern, and mobile app-based alcohol tracking may be an effective intervention. However, most
available alcohol tracking apps on commercial platforms lack empirical testing. College students’
perceptions of these apps' quality, acceptability, and usability remain unclear. Using two highly-rated
commercially available alcohol tracking apps to pilot test measures of (1) usability and acceptability, (2)
quality, and (3) app preference among college students.

Methods: College students (n = 5) compared the ‘Alcohol Tracker” (AT) and ‘DrinkControl: Alcohol
Tracker’ (DC) using a Qualtrics survey. Measures included the System Usability Scale (10 items) and
the Mobile Application Rating Scale (27 items), which assessed each app’s overall quality (i.e.,
engagement, functionality, aesthetics, and information), subjective quality, and impact, all rated on a 5-
point Likert scale.

Results: Most students (75%) preferred DC, with only 25% favoring AT. Quantitative measures
indicated DC (M = 73.1, SD = 35.73 ) was more highly accepted compared to AT (M = 89.2, SD =
3.82). Students also rated DC as having greater overall app quality (i.e., engagement, functionality,

aesthetics, and information), subjective quality, and impact scores.

Conclusion: Overall, respondents preferred DC to AT in app quality, acceptability, and usability. Due to
the small sample size in this study, further replication is necessary to confirm the findings. Still, results
of this study can inform the development and refinement of alcohol tracking apps for college students by
providing novel insight into the preferences of college students in app usability, design, and function.
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Sepsis Promotes Cellular Senescence in Mouse Skeletal
Muscle

Authors: Armina Azam, Franccesco Boeno, Orlando Laitano

Background: Sepsis is a life-threatening condition caused by immune system overreaction that
affects 1.7 million adults in the U.S. yearly. Patients experience prolonged periods of bed rest in the
intensive care unit (ICU), amplifying skeletal muscle dysfunction and leading to cellular senescence.
Senescent cells lose their ability to divide and regenerate, diminishing cellular regeneration capacity.
A common marker of these senescent cells is overexpression of protein pS3. Sex differences in muscle

physiology may influence sepsis progression, highlighting the importance of research in females
under septic conditions. In this study, we used hindlimb suspension (HLS) to promote muscle disuse
replicating septic patients in ICU. We hypothesize that the combination of sepsis and HLS will result
in the highest expression of protein p53. Methods: We conducted experiments in 20 wild-type
C57BIl6 female mice. They underwent either cecal ligation and puncture (CLP, n=10) to induce
sepsis, or sham surgeries (n=10). Four days post-surgery, animals were assigned to either HLS
(CLP- HLS, n=5; Sham HLS, n=5) or normal ambulation (CLP NA, n=5; Sham NA, n=5) for
seven days. Terminal experiments were conducted after HLS or NA interventions. Animals’ body
weights were recorded before surgery and at the terminal experiments. A western blot analysis was
performed on gastrocnemius muscle homogenate. The abundance of protein pS3 served as a marker
for the presence of senescent cells. Results: We observed a body waste of ~9% (-2.1x0.5 g, p<0.05)
in the CLP HLS groups. When compared to the sham NA group, CLP NA showed an increase of
2.44-fold of change in pS3 expression (p<0.05), sham HLS showed an increase of 1.14-fold of
change, and CLP HLS showed an increase of 2.31-fold of change (p<0.05). Conclusion: Sepsis leads
to an increased expression of p53 in young female mice, while only the combination of sepsis and
HLS exacerbates body waste.
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Postural reminders reduce symptoms associated with
mobile phone use

Authors: Jenessa Bailey, John Stauffer, and Paul Borsa

Text Neck Syndrome (TNS) is a modern musculoskeletal condition characterized by neck
pain caused by prolonged cervical flexion, often as a result of the extensive use of mobile
devices. According to national averages, university-aged individuals report screen time
exceeding 8.5 hours daily. As mobile devices continue to function as indispensable tools in
today’s society for both academic and entertainment purposes among the young-adult
population, understanding the relationship between posture and pain has become a worthy
scientific inquiry. The purpose of this study was to investigate the efficacy and acceptability of
a mobile application which sent “posture check” push notifications to the user’s device if the
angle of their screen was less than 45° in relation to their head. Such a situation indicating the
possibility of poor posture. Thirty-two university students participated in this 14-day trial,
completing 2 laboratory visits to the Days 1 and 14. Participants completed a variety of
repeated surveys as well as pain pressure threshold testing, range of motion assessments, and
postural analysis testing to provide both qualitative and quantitative metrics to indicate the
presence of poor cervical posture. Findings indicated that cervical flexion, pain, and disability
decreased (p-values < 0.4). Additionally, overall functionality was determined to have
increased (p-values < 0.14), demonstrating that the application was effective in increasing
postural awareness and thereby promoting better posture. These findings call for further
investigation of the relationship between postural awareness and reported musculoskeletal
neck pain.
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Comparison of finger tapping velocity features between
ogroups of healthy control, IRBD, and Parkinson's Disease
using video based analysis

Authors: Carolina Calonge, Gabriela Acevedo, Diego L. Guarin

Parkinson’s disease (PD) is the second most prevalent neurological disorder after
Alzheimer’s disease. Many individuals with PD were initially diagnosed with Idiopathic
Rapid Eye Movement Sleep Behavior Disorder (iRBD), a condition where dreams are
enacted during REM sleep, making iRBD a key precursor to PD. The challenge is
identifying when iRBD converts to PD, which could be shortly after diagnosis with
iRBD or the conversion to PD may never occur. This poster presents a comparison of
movement velocity features among healthy controls (CON), iRBD, and PD groups
during a bradykinesia task (finger tapping) using video based analysis. The statistical
analysis starts with ANCOVA to detect significant differences across all groups,
followed by a Tukey Honest Significance test to compare PD vs. CON, PD vs. IRBD,
and iRBD vs. CON. Results align with previous literature, showing significant
differences between PD and CON, but no notable difference with iRBD comparisons.
However, these results show that video based analysis can be a potential solution to
identify when iIRBD converts into PD and as an at home analysis tool. A hypothesis
suggests that the IRBD population may be split, with some individuals closer to PD
symptoms and others to CON. When combined, these subsets show no significant
differences. Future research should include disease duration and symptom severity as
covariates.
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Examining the ALPS-index as a predictor of mobility
changes in older adults

Authors: Regena M. Darbouze, Sophia Larralde, Marina Arnold,
Sumire D. Sato, David J. Clark, Daniel P. Ferris, Chris J. Hass,
Todd M. Manini, Rachael D. Seidler

The glymphatic system facilitates efficient waste clearance in the brain, supporting neural function. The
ALPS-index evaluates cerebrospinal fluid and interstitial fluid (CSF-ISF) exchange by measuring
diffusivity along deep medullary veins near the lateral ventricles (ALPS; Taoka et al., 2017. Jpn J
Radiology). Glymphatic function declines with age and may contribute to motor impairments. The

accumulation of toxins can contribute to neuronal damage, which is seen in various neurodegenerative
diseases. Lower ALPS-index may predict declines in walking speed before neurodegenerative symptoms
manifest. This study examined whether changes in CSF-ISF exchange are associated with longitudinal
change in walking speed in older adults.

Methods: Twenty-one young adults and 85 older adults participated in structural T1 and diffusion-
weighted brain MRI scans. CSF-ISF exchange was calculated using the ALPS equation (ALPS index =
mean|Dxproj, Dxassoc] / mean|Dyproj, Dzassoc]). Walking mobility was evaluated through a 400-meter
walk test. ALPS-index differences between younger and older adults were assessed with an independent
t-test. Changes in walking speed were calculated by: A = 6-month outcome - baseline outcome, as well as
12- and 24-month outcomes. Spearman’s correlation analysis was performed to examine the relationship

of ALPS index and longitudinal changes in walking speed.

Results: Young adults exhibited a higher ALPS-index compared to older adults (t = -8.72, p = 0.001).
Among older adults, a higher ALPS-Index was significantly associated with increased walking speed
over six months (Spearman’s rho = 0.36, p = 0.016). There were no associations with 12- or 24-month
changes. We speculate that the six-month positive association may reflect participants initially
increasing their walking activity upon enrolling in the study. These findings suggest that higher CSF-ISF
exchange may support motor function in older adults by removing waste products that could impair
motor pathways.
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Gender Differences in Weight Status, eHealth literacy,
and Lifestyle Management among African Americans: A
Cross-Sectional Survey

Authors: Janiyah Joseph, Delores James

The obesity epidemic in the United States presents a significant public health challenge,
disproportionately affecting African Americans (AAs), particularly women. Obesity is
linked to various health conditions, poor health outcomes, and reduced life expectancy.
The study assessed eHealth literacy, obesity status, weight satisfaction, and lifestyle
changes needed to improve overall health and wellness among AAs. A convenience sample
of AA (n=763) completed a self-administered survey over a 10-month period. Participants
were recruited from churches, beauty shops, barbershops, and community events. The
sample consisted of 70% females (n=534) and 30% males (n=229), with mean age of 37.0
114.70. Women had significantly higher BMI than men (29.89 * 8.01 vs. 28.2616.66,
p<.01). They also had higher mean eHealth literacy scores than males (30.85 X 7.67 vs.
29.39 * 7.85, p<0.01). Most searched online for information on health/wellness (54%) and
nutrition/dieting (53%). Of 10 strategies needed to improve health, men were more likely
to indicate they needed to lose weight and get more exercise (p <.01, both). In contrast,
women were more likely to report they needed to stop smoking and drink less alcohol
(p<0.01, both). BMI for men and women were at the high end of the overweight category,
indicating opportunities to create gender-specific messages and programs to lose weight
and prevent obesity. Additionally, the high rate of eHealth literacy among both genders
suggests that credible messages about weight management and healthy lifestyles can be
delivered online to this target group.
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Core Body Temperature in Different Phases of the
Estrous Cycle in Mice

Authors:Yodit Kiros, Carissa Finley, Zhuoxin Li, Gisienne Reis,
Michele Moraes, Orlando Laitano

In female mice, the reproductive cycle is termed the estrous cycle, and consists of four stages: proestrus,
estrus, metestrus, and diestrus. The estrous cycle is characterized by fluctuations in hormonal activity
that drive physiological changes such as varying core body temperature (Tcore). Many factors can affect
the Tcore of mice such as stress, environmental temperature, and physical activity. We assessed the
Tcore in mice in different phases of the estrous cycle during overnight rest after moving from the
vivarium to the laboratory. Female mice arrived at 17 weeks old, telemetry sensors were surgically
implanted in the abdominal cavity. After a 30-day interval, the animals were moved from the vivarium to
the laboratory. On the experimental day, the animal remained in a room (average temperature 25.1°C)
or inside an environmental chamber (set to 24.5°C), and Tcore was continuously registered during the
animals' dark cycle (from 7:00 pm to 7:00 am, of 12:12h light/dark cycle). To identify the estrous cycle
phases, a sample of vaginal epithelium cells was collected at 7:00 am, stained using Wright-Giemsa, and
imaged (20x) using an automated cell imaging system. We analyzed the 1h-mean of 12h-rest Tcore.
Considering the short duration of the phases of the estrous cycle, data from the 3 h before sample
collection (i.e., between 4:00 and 7:00 am) were also used, and Estrus vs Diestrus phases were compared.
Statistical analysis: Two-way ANOVA, p<0.05. There was difference throughout the 12-hours rest
(p<0.001), with the lowest Tcore average values observed between 3:00 and 5:00 am (E: 36.16°C; D:
35.99°C). There were no differences between the phases (E, n=37: 36.46 * 0.25 °C; D, n=22: 36.32
0.35 °C; p=0.37). Moving between environments (from vivarium to laboratory) may induce stress in the
animals, altering core body temperature responses; however, basal values were observed during the 12-
hours rest.
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DO THE EATING BEHAVIORS OF PRESCHOOL-AGE
CHILDREN DIFFER BY FOOD INSECURITY STATUS?

Authors: Gabrielle Lerner, Layton Reesor-Oyer

Background: Approximately 17% of US households with children experience food insecurity
(FI), the inability to access enough food to support a healthy lifestyle. In households
experiencing FI, parents may restrict food when resources are low and pressure children to
overeat when food is available, disrupting self-regulation and leading to problematic eating
behaviors. We aim to evaluate if child eating behaviors differ by FI status.
Methods: Parents (n=25; Xage=35 years) of preschool age (2-5 years) children (Xage= 3.6
years; 48% non-Hispanic White, 20% Hispanic, 20% non-Hispanic Black, 12% other)
completed electronic surveys Spring 2024. Surveys included The USDA 18-item Household
Food Security Survey (HFSS) and The Children’s Eating Behavior Questionnaire (CEBQ).
Households were classified as FI if 3+HFESS items were affirmed; <2 items were considered
food secure (FS). Due to small sample size, descriptive statistics and effect sizes are
presented.

Results: The majority of the sample was classified as FI (56%). Parents reported greater food
fussiness |[F1 3.2 (0.7); FS 2.7 (0.7); cohen’s d 0.7], lower enjoyment of food [F1 3.5 (0.6); FS
4.0 (0.7); cohen’s d 0.8], higher satiety responsiveness [FI 3.2 (0.6); F'S 2.9 (0.6); cohen’s d
0.5], and faster eating [FI 2.7 (0.7); S 3.1 (0.9); cohen’s d 0.4] among children living in FI
households compared to their FS counterparts.

Conclusion: Preliminary findings indicate that children living in households experiencing FI
may exhibit more unhealthy eating behaviors. Addressing FI may promote healthier eating
behaviors among preschoolers.
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Investigating the Differences of Parental Feeding Practices
Between Food Insecure and Food Secure Households

Authors: Jhanelle Napier, Maria Ramon, Gabrielle Lerner, Jhada
Sims and Layton Reesor-Oyer

Background: Food Insecurity (FI) refers to lack of access to adequate food to support a healthy lifestyle.
Parents living in households experiencing FI may restrict children’s food intake when resources are low and
pressure children to eat when food is available. Such maladaptive feeding practices place children at
increased risk of overweight/obesity. We evaluated whether parent feeding practices differed by FI status.

Methods: Data was collected as part of a needs assessment for a program to increase fruit and vegetable
consumption among preschool-age (2-5 years) children at risk of experiencing FI1. Parents-child dyads (n=25;
Xage= 3.5 years; 46% non-Hispanic White, 29% Hispanic, 18% non-Hispanic Black, 7% other) were
recruited from 3 childcare centers in Orlando, FL. Parents completed an electronic survey that included the
USDA 18-item Household Food Security Survey (HFSS) and Child Feeding Questionnaire. Those who
responded “yes” to 3+ HFSS questions were categorized as living in a household experiencing FI; 0-2 Food
Secure (FS). Parents answered questions on the extent they engaged in the following feeding practices: 1)
monitoring their child’s food intake, 2) restriction of their child’s food intake, and 3) pressuring their child to
eat. Due to small sample size, descriptive statistics and effect sizes are presented.

Results: The majority (52%) of the sample was classified as living in a household experiencing FI1. Parents
living in households experiencing FI reported greater restriction [FI:3.5 (1.0); FS:3.0 (0.8); Cohen’s d=0.5],
and pressure to eat [F1:3.0 (0.7); FS:2.6 (0.8); Cohen’s d=0.6] compared to those in FS households. However,
parents indicated similar levels of monitoring [F1:3.7 (1.2); FS:3.5 (1.1); Cohen’s d=0.2] regardless of FI
status.

Discussion: Preliminary findings suggest that parent feeding practices may be impacted by FI. Future studies

which simultaneously address FI and provide parents with education on evidence-based feeding practices are
needed.
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A preliminary examination of gender differences in
undergraduate students’ extra-pair partner regretted sex.

Authors: Natasha Paredes, Abigail P. Masterson, Taylor K.
Rohleen, Liana S.E. Hone

Romantic infidelity is a commonly regretted experience among both men and women—18% of
men and 23% of women reporting cheating to be one of their most regretted choices. However,
gender differences in cheating-related regretted sex remain understudied. Here, we assess gender
differences in cheating-related regretted sex among undergraduate students at a large midwestern
public university. One-hundred eighteen women and 41 men (Mage = 19.18; SD = 2.13) who had
experienced regretted sex were asked to think about the last time they got into a sexual situation
which they later regretted. Of the n = 91 students who reported that their last sexual situation
was regretted because they had sex with someone they wouldn't ordinarily have sex with, n = 55
reported, “The person I had sex with was not my current boyfriend/girlfriend,” and n = 16
reported, “The person I had sex with was in a relationship with someone else.” Due to low sample
sizes, we conducted an independent samples t-test using data from the first question only. We
hypothesized women would report cheating-related regretted sex more than men. Contrary to
hypotheses, men (M=.44; SD=.50) and women (M=.40; SD=.49) did not differ in their reports
regretting sex because the person was not their current boyfriend/girlfriend. Data collection is
ongoing, and a fully powered study may yield significant gender differences. In addition to gender
differences, individual differences in traits like age, year in school, sexual orientation, substance
use, and sociosexuality (i.e., desire for casual sex) may be important predictors of attitudes
toward cheating-related regretted sex. This may have important implications for identifying
students for targeted interventions to reduce regretted sex, which can have negative impacts on
student mental health and school performance.
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Review of Digital Interventions for Sexual Risk Behavior

Reduction: Analyzing the Comparative Effectiveness of SRB
+ Alcohol vs SRB-Only Approaches

Authors: Emelie Perez, Claire Wilhelm, and Liana Hone

Substance use and sexual risk behavior are closely linked among college students, often leading to poor
academic outcomes and Substance/Alcohol Use Disorders (SUD/AUD). Despite these risks, there is no
universally accepted intervention addressing both substance use and sexual risk behaviors. This research
seeks to identify which interventions are most effective in reducing sexual risk behaviors (SRB) by comparing
interventions targeting both alcohol and sexual risk behaviors with those focusing solely on sexual risk
behaviors.

A systematic narrative synthesis approach was used to evaluate existing interventions. Studies were selected
based on criteria that included targeting adolescents and young adults (ages 16-26) in higher education
institutions, such as community colleges and universities, and utilizing digital platforms for interventions,
including mobile apps, SMS, and websites. Key outcomes assessed included sexual risk behaviors, and
related negative outcomes.

Thirty-three studies were included in the synthesis: 9 interventions targeted both SRB and Alcohol, while 24
focused solely on SRB. Among the SRB + Alcohol interventions, 4 of 9 (44.4°%) were effective, with sample
sizes from 146 to 3,098 participants. Of these, 3 reduced alcohol use quantity, frequency, and alcohol-related
consequences, and 1 improved condom-use assertiveness. Among SRB-only interventions, 18 of 24 (75%)
were effective, with sample sizes ranging from 5 to 167,424 participants. Of these, 9 improved sexual health
knowledge, 10 promoted safer sex practices, and 3 enhanced empathy/bystander behaviors.

SRB-only interventions appear more consistently effective at enhancing sexual health knowledge, safer sex
practices, and empathy/bystander behaviors, while SRB + Alcohol interventions primarily reduce sexual risk
behaviors indirectly through reducing alcohol use quantity and frequency and addressing factors like
condom-use assertiveness. This wider focus on specific protective and knowledge-based outcomes in SRB-
only interventions may explain their higher effectiveness rate.
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Biomechanical Properties of Rotator Cuft Tendons

Authors: Olaia Rackauskas, Mason Garcia, David Manoukian,
Ara Nazarian

Rotator cuff injuries are common in adults, and the mechanical properties of rotator cuff tendons are
essential for shoulder movement and stability. This study investigates the mechanical properties of the
infraspinatus (ISP) tendon, including linear modulus, failure strain, and failure stress, acquired through
direct experimental testing, and compares these findings with published data on the supraspinatus (SSP)
tendon.

ISP tendons were harvested from seven cadaveric shoulders (3 male, 4 female) with a mean age of 73.5
18.7 years (range 47-90). Each tendon was split, shaped into uniformly sized dog bones, and tested under
uniaxial tension. Tendons were stained with hematoxylin and digital image correlation was used to
measure strain. Material properties (linear modulus, failure stress, and failure strain) were calculated
and compared to published SSP data.

Mechanical testing revealed that the ISP tendon had a linear modulus of 18.6 * 8.4 MPa, similar to
SSP regions. ISP failure stress was 2.7 £ 1.3 MPa, which was significantly lower than the SSP’s
reported failure stress (13.4 * 4.8 MPa, p= 0.002). Matsuhasi et al. observed regional differences in the
SSP, with the anterior region showing a significantly higher failure stress of 22.1 * 5.4 MPa, compared

to 11.6 £ 5.3 MPa in the posterior region (p=0.002). No significant difference in failure strain was
observed between ISP (26.2 £ 1.32%) and SSP (16.3 £ 6.6%).

These findings indicate that the ISP tendon has similar lesser material properties than the posterior
SSP. The posterior rotator cuff (ISP and posterior SSP) is mechanically weaker than the anterior
rotator cuff. The ISP tendon’s lower failure stress at the ISP-SSP junction, may contribute to the

biomechanical weakness and injury susceptibility of the posterior rotator cuff.
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Age and Sex Related Differences in Finger Tapping via
Marker-less Motion Capture Analysis

Authors: Jackson Wolfe, Diego Guarin Ph.D.

This study investigates the relationship between age, sex, and fine motor
performance as measured by finger tapping in a cohort of 72 healthy control
participant videos. Research has shown that Parkinson’s Disease and aging result in
neurodegeneration of the basal ganglia circuitry, causing motor symptoms. We
aimed to look at two of the motor symptoms commonly experienced in Parkinson’s
Disease: bradykinesia (slowness of movement) and hypokinesia (decreased amplitude
of movement). We used an iPhone 12 to record videos of healthy control participants
performing the finger tapping task. We utilized VisionMD marker-less motion
capture software to quantify bradykinesia and hypokinesia metrics. The
bradykinesia measures include mean speed and coefficient of variation (CV) in speed,
and the hypokinesia measures include mean amplitude and CV in amplitude. We
quantified the Pearson correlation coefficient between age and the computed metrics.
We analyzed the data in a group and separately by sex. Results indicated a general
trend of declining bradykinesia and hypokinesia with age; however, statistical
significance was achieved only for female participants. These findings contribute to
the understanding of motor function decline and aging, highlighting the importance
of considering sex differences in future studies of motor performance. Further
research is warranted to expand our sample size and to continue improvement on our
VisionMD software.
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Social Media and Friends

Authors: Benjamin Johnson, Aleksandra Masiulis, and Daniel
Leverette

Social media provide countless opportunities for individuals to compare
themselves to other users. A large body of research into social media-
induced social comparison has largely focused on the negative impacts of
comparisons, especially with regard to young adults, identity
development, or fear of missing out (FOMO). There is less research into
the mix of positive and negative effects that come from social media-
induced social comparison, and even less investigation into the facets that
people compare on, from appearance to conspicuous consumption to
social activities. These facets of comparison are nuanced and are likely to
differ between platforms. To that end, we conduct a study of N =165
American adults to examine their social comparison activities on three
distinct and popular social media platforms: Facebook, Instagram, and
LinkedIn. Our study design maximizes realism by having participants
first answer questions about their usual social media use and newsfeed,
then browse their social media during the study and report back their
experiences and feelings.
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The Impact of Emerging Technologies and Trends on Public
Relations Crisis Management:
A Study of Public Perception

Authors: Tiffany Steinke (mentor: Jay Hmielowski)

This research explores how transparency in artificial intelligence (AI) applications influences public
trust, especially in crisis situations. As companies increasingly utilize Al to enhance crisis response,
they often face scrutiny over data confidentiality and ethical practices. This study examines the
factors that impact public confidence in Al-driven crisis management, including transparency,
timeliness, and the clarity of Al usage.

Preliminary findings reveal three key insights. First, public confidence in AI applications varies
significantly with perceived ethical use and transparency. Survey results indicate higher confidence
when respondents believe Al is deployed responsibly, especially in areas like emergency response and
public communication. Second, case study analysis shows that AI-supported crisis responses often
yield faster containment times than traditional methods, underscoring AI’s potential to enhance
response speed and efficiency. Third, sentiment analysis on social media reveals mixed responses;
while timely updates delivered by Al are well-received, negative sentiment spikes when
confidentiality or data use practices are questioned.

Ongoing research aims to deepen understanding of these dynamics by analyzing additional case
studies and interviewing technology developers to assess ethical challenges in AI-driven crisis
management. Future investigations will explore the ethical boundaries of technology in crisis

response, examining how demographic differences may influence public trust. Additionally, emerging
technologies, such as augmented reality, will be studied for their potential to enhance crisis
communication. Findings from this research are expected to inform best practices for maintaining
public trust in Al applications during crises, helping companies avoid the loss of key stakeholders by
prioritizing transparency and ethical Al use.
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South Asian Immigrants' Experience Identity Development

Authors: Sadia Barua, Roberto Abreu

Appropriated oppression, known commonly as internalized racism, is defined
as minorities' internalization of racial oppression and stereotypes about their
group. Appropriated oppression has a negative impact on self-esteem and
psychological distress on minoritized people. Ethnic Identity is a protective
factor against experiences such as self-blame resulting from racial
microaggressions. Ethnic Identity is defined as culturally informed beliefs,
thoughts, and self-perceptions about one’s ethnicity’s meaning, and
significance. For example, first generation South Asian women use ethnic
identity to cope with stressors compared to second generation. In this study,
13 participants were interviewed and phenomenological qualitative
methodology is utilized to explore the impact of ethnic identity and
appropriated oppression on South Asian Immigrants identity development.
The interview data is currently being coded and initial themes and sub-themes
are surfacing surrounding experiences such as internalization, messaging,
community and more. This rudimentary study will bridge areas of research in
identity development of immigrants: appropriated oppression and ethnic
identity for under-studied population of South Asian immigrants.
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Investigating the Properties of Star Cluster NGC 2264

Authors: Zeina Benton, Elizabeth Lada

NGC 2264, a star forming region in the Monoceros constellation, features
two well-known concentrated stellar regions in the North and South. Made of
gas and dust, these stellar regions are sites of interest for their consistent
ongoing star formation. This research aims to investigate the physical
properties of NGC 2264 with a focus on comparing the Northern and
Southern star-forming regions. By using Gaia, a spacecraft that monitors the
movements of celestial objects, we can determine and analyze the distances of
the stars towards the northern and southern regions of NGC2264. Parallax,
the measurement of apparent shifting in position of an object due to the
observer's perspective, is measured using the optically visible stars observed
by Gaia. This parallax data is processed with a Python code that extracts
parallax measurements and converts them into absolute distances, which are
then compiled within the existing Gaia data. The distance distribution of
sources within the star-forming regions is analyzed to assess whether the
sources are clustered in space or spread out, helping to reveal the structure of
these regions. Determining these distances is important for understanding the
membership, structure, and brightness of the stars that will reveal the
differences of the North and South regions.
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Electrophysiological Signatures of Novel Language Learning
in the Earliest Stages

Authors: Corey Broersma, Megan Nakamura, Eleonora Rossi

Previous research has examined the ways in which the learning of a second language in
adulthood can promote cognitive and neural changes. However, little is known about the
earliest stages of novel language learning in adults and how it may impact
neurobehavioral signatures of language and cognition. This study aimed to investigate
how the earliest neural signatures of novel language learning may be impacted by
variables such as Age of Acquisition (AoA), proficiency in the second language, and
general cognitive measures such as working memory and inhibitory control. Spanish-
English bilinguals (n=37) participated in a 10-day mini-longitudinal study in which they
completed Dutch lessons through Rosetta Stone. Event Related Potentials (ERPs) were
examined at pre and post-test to investigate neural changes of Dutch language encoding
using a Semantic Categorization Task (SCT). The results show a reduced N400 across
learned vocabulary at post-test, indicating rapid neural adaptation. Both bilingualism
factors and inhibitory control were shown to have an impact on the N400, with higher
bilingual experience leading to reduced N400s for cognates, and better inhibitory
control leading to smaller N400s for cognates and larger N400s for non-cognates.
Working memory did not significantly affect N400 amplitude. These results suggest
that bilingualism may aid in the lexicalization of similar words across languages, while
higher inhibitory control can prevent cross-linguistic interference from cognates. This
study demonstrates the ways in which individual differences can modulate the earliest
signs of language learning and expands current literature on the neuroadaptation that
occurs alongside language learning.
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Exploiting Nanoconfinement to Enhance Depolymerization of
Polymethacrylates

Authors: Cabell B. Eades, Seungyoon Han, Danyella Cabrera,
Micayla Vereb, Brent Sumerlin

We report progress towards the aqueous photoassisted radical depolymerization (PRD)
of the hydrophobic polymethacrylate blocks of core-shell polymer nanoparticles. Being
comprised of poly(ethylene glycol)-b-poly(2-hydroxypropyl methacrylate) (PEG-b-
PHPMA) amphiphilic diblock copolymers, these nanoparticles were synthesized by
polymerization-induced self-assembly (PISA). First, a thiocarbonylthio-bearing
iniferter molecule was coupled to PEG monomethyl ether (PEG macroinitiator, PEG-
MI) with Mn = 2000 g/mol. We used UV light-mediated photoiniferter PISA to chain-
extend the PEG-MI with HPMA in water at 10% w/w solids content. Because
PHPMA is not water soluble, even though its monomer is water miscible, the PHPMA
blocks coalesce once they reach a critical degree of polymerization, nucleating the
PEG-b7-PHPMA nanoparticles. HPMA diffusion from the surrounding solution into
the nanoparticle cores permits further growth of the PHPMA blocks after self-
assembly has occurred. Once formed, these nanoparticle dispersions can be diluted with
water and subjected to blue light-mediated PRD at 99 °C. During PRD, the photoactive
chain ends are confined in the nanoparticle cores, and monomer produced during
depolymerization diffuses out of the cores into the surrounding solution, effectively
keeping the HPMA concentration near the depropagating chain ends sufficiently low to
facilitate depolymerization. We hypothesize that this method will allow us to overcome
the challenges of PRD typically being limited to highly dilute conditions by allowing
depolymerization to occur with significantly lower amounts of solvent.
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How Gender Identity Shapes Body Image: An Analysis of
Body Dissatisfaction Among Undergraduate Students

Authors: Cristina Calibeo, Dr. Marina Klimenko

Distorted body image and unhealthy weight related behaviors are prevalent during both
adolescence and adulthood, with studies indicating these issues can begin as early as
elementary school (Collins, 1990). Various factors have been proposed to influence body
satisfaction, including puberty, and the school environment (Blyth et al., 1985).
Additionally, there are significant gender differences. Some propose specific eating
disorders may be physical manifestations of rejection (anorexia) or hyperconformity
(bulimia) to traditional femininity (Lodahl, 1976). Given that there are still many gaps
in the understanding of the causes of body dissatistaction, the aim of our study was to
address potential links between body image and self-ascribed masculinity and
femininity, as part of a larger research project on body image. To achieve this, we
conducted a survey with 185 consenting college students, who were enrolled in a course
during Fall 2024 at the University of Florida. Among the participants, 17.3% identified
as Asian, 10.3% as Black/African American, 20% as Hispanic, and 52.4% as White.
Preliminary results revealed a positive correlation between perceiving one-self as more
feminine and higher body dissatisfaction (r = 0.184, p < 0.001) and a negative
correlation between masculinity and body dissatisfaction (r = -0.275, p < 0.001). Our
findings suggest that higher levels of femininity and lower levels of masculinity are both
associated with increased body dissatistaction among adolescents. We will discuss the
implications of these findings for future research.
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The Effects of Stress on Memory Performance in Latinx

Populations

Authors: Angie M. Cordova, Fernanda Morales-Calva, Aditi
Velgekar, Michele Medina, and Stephanie L. Leal

Objective
Episodic memory is formed by features of personal experiences. In order for this to be successful, we need pattern
separation. This is the ability to discriminate representations of overlapping stimuli to limit interferences between
similar memory traces. Mnemonic Discrimination Tasks (MDT) can behaviorally tap into pattern separation.
However, a key limitation to past studies using this task is that much of this research has been done in
predominantly non-Latinx White populations. It is important to consider how ethnicity may impact our memory,
such as in Latinx, as this population faces heightened levels of anxiety and adverse metal health outcomes due to
unique minority identity-related stressors. In the current study, we aimed to investigate how ethnicity and
culturally relevant risk factors such as stress impact memory performance on a MDT.

Participants and Methods
We collected data from a total of 73 participants (ages 18-35), including foreign-born Latinx (20), US-born
Latinx (26), non-Latinx (27). Participants completed a novel MDT and measured target recognition (d’) and lure
discrimination index (LDI), a detailed memory measure and behavioral correlate of pattern separation. We
measured stress through hair cortisol levels, and responses on the Stressful Life Experience Scale (SLES), the
Perceived Stress Scale (PSS), and the Depression Anxiety Stress Scale (DASS-42).

Results
We found that Latinx participants showed worse memory (d’ and LDI) compared to non-Latinx participants.
Latinx showed higher levels of subjective stress across measurements (SLES, PSS, DASS-42). In all
participants, we found that higher stress predicted worse memory (d’ and LDI).

Conclusion
These findings are important for future cognitive research, since this highlights the novelty of the MDT as a
diagnostic tool for risk of neurodegenerative diseases impacting episodic memory such as Alzheimer’s disease.
Also, aids in addressing health disparities and increasing awareness of cross-cultural differences in early
intervention and diagnostic treatment.
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Gender and Generational Patterns of Self-Disclosure in
Dyadic Friend Interactions: A Content Analysis of American
Sitcoms

Authors: Sydney Dick, Marina Klimenko

This study investigates gender and generational differences in emotional self-
disclosure and responses within American television sitcoms. Intimacy,
characterized by the sharing of personal information, varies across friendships
and is influenced by gender and generational factors. Women generally exhibit
more emotional intimacy in their friendships compared to men, often using
discussion and self-disclosure as tools for connection, whereas men tend to build
intimacy through shared activities. Generationally, the rise of digital
communication has led to more casual interaction styles across all relationships.
Using a content analysis approach, this research applies the Emotional Self-
Disclosure Scale (ESDS) to analyze dyadic interactions in TV series such as
Living Single, Friends, How 1 Met Your Mother, Big Bang Theory, and New
Girl. Emotional self-disclosure instances are categorized by type (depression,
happiness, jealousy, anxiety, anger, calmness, apathy, fear, or other) and the
subsequent responses (empathy, advice/perspective taking, or criticism) are
examined. Through this analysis, the research aims to identify patterns of
communication and emotional exchange between friends, highlighting how these
interactions may vary across gender and generations within the context of
popular American TV shows.
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Modeling Respiratory Mechanics and Pressure Differences:
An Improved Lung Balloon Teaching Model

Authors: Malena Diez, Julianna Gonzalez, Catalina Diez, Kaitlyn
McCarty, I1zabela Zmirska, David Julian

Simulation plays a key role in research, medical training, and student education.
One mechanism that academics aim to simulate is the differences in pressure
between the lungs and chest cavity during respiration. The Lung Balloon Model
(LBM) is one example that serves as a visual representation of this mechanism.
Traditionally, it has been fashioned from a water bottle and balloon, yet a
drawback lies in its inability to reflect the actual pressure differences within the
bottle or balloon, merely portraying respiratory mechanics. In our improved
design, we utilize a large syringe and balloon to alter pressure through
manipulation of the syringe plunger. This models the mechanical properties of
lung tissue, replicating key respiratory parameters such as pressure, volume,
resistance, and compliance. It also incorporates Arduino pressure sensors within
the balloon and syringe, relaying continuous pressure values to a computer or
display. Currently being used as an instructional tool in an undergraduate
physiology course, this updated model aims for enhanced representation and
long-term scalability. The model’s simplicity and affordability make it easily
accessible to educational institutions, medical training centers, and respiratory
research organizations. Future validation and refinement of the model could
lead to broader applications in medical education and clinical settings.
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The Association Between Mental Disengagement and
Physical Illness, and the Moderating Role of Mental Health

Authors: Tyler Favier, Gianna Degracia, Maya Goldman, Joana
Padron, Cajun Weisheimer, Yali Philipson, and Lindsey Rodriguez

Mental disengagement is a form of avoidant coping, in which people escape
from their stressors through distraction. There is a distinct lack of research
on whether the association between mental disengagement and physical
illness varies based on mental health status. We hypothesized that mental
disengagement would be associated with more symptoms of physical illness,
and that mental health would moderate this relationship. Undergraduate
students (N=92) completed a web-based survey that included the COPE
Inventory, a self-reported physical symptoms questionnaire, and the Brief
Symptoms Inventory (BSI). Regression models revealed that mental
disengagement was positively associated with physical symptoms (p=.010).
Moderation models demonstrated that this association was exacerbated
when participants experienced more depression and anxiety (ps<.001), and
became nonsignificant when participants experienced low depression and
anxiety (ps>.50). These results indicate that mental health status may
dictate the susceptibility of physical illness in those who cope through
mental disengagement.
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Intraspecific Variation in Functional Traits of Coereba
flaveola in the Context of Ecological Release

Authors: Brynn Fricke, Mia Keriazes, Orlando Acevedo-Charry,
Scott K. Robinson

Ecological release is the process where functional trait spaces can shift as species move
to new ranges, and predation and intra- and interspecific competition may be lessened in
these new habitats. This phenomenon often occurs as species colonize islands, for
example. Island populations of species, especially birds, are important to study and
understand because they undergo many threats, including invasive species, introduced
diseases, and amplified effects of climate change. Furthermore, ecological release is
often studied on an interspecific scale. Therefore, we are studying ecological release in a
Caribbean species of bird, Coereba flaveola, by comparing the means of the functional
traits of different archipelago groups with the mainland using measurements of
specimens at the Florida Museum of Natural History. Because Coereba flaveola
occupies many islands in the Caribbean, we expect greater variation in the traits as
distance from the mainland increases. After conducting a power analysis, it was found
that many of the functional traits lacked sufficient statistical power due to a lack of
sample size. However, the Lucayan group had statistically significant differences with
the mainland in the mean hand-wing index, tarsus length, and bill depth. This may
indicate the presence of ecological release, as the Lucayan group is one of the furthest
groups from the mainland that showed the greatest difference from the mainland mean
functional traits. Future research will focus on intraspecific variations within other
species In the Caribbean to see broader patterns of island biogeography and ecological
release within the different regions.
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Speciation Patterns in Northeast Pacific Polychaetes

Authors: Lily Frierson, Gustav Paulay

The biodiversity of marine organisms, particularly marine invertebrates, is less studied
than that of terrestrial organisms. A critical aspect of understanding biodiversity of
organisms IS the understanding of the process of speciation. Here, we are attempting to
understand patterns of speciation of marine invertebrates, by focusing on assessing the
biodiversity of marine polychaetes in the northeast Pacific Ocean region and looking
for evidence of speciation along a geographic gradient. Polychaeta are a diverse group
of marine worms exhibiting various lifestyles, symbiotic relationships, and reproductive
behaviors. Since polychaetes are typically benthic, the potential for geographic
differentiation is high. Using sequences and samples available from the Florida Museum
of Natural History and the Los Angeles County Museum, a set of approximately 350
taxa were used in the primary phylogenetic analysis. COI sequences from the FLMNH
and LACM were compiled with name matches from BOLD (Barcode of Life Data
System) and neighbor joining phylogenetic trees were constructed using MEGA
software Our analysis aimed to confirm the hypothesis that geographic differentiation
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