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Have you reviewed the EYRE checklist? Start there!

Reviewing this research catalog is the first step.
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FYRE ChecKklist

Welcome to FYRE, the First-Year Research Experience program. Students are concurrently
enrolled in HONR 2970 and complete6-10 hours of research per week. Herearefiveeasysteps

for an easy FYRE application process!

1. Review the FYRE Research Catalog (2025). This resource showcases last year’s student

posters and provides incoming FYRE students with an example of what their research

will look like.
2. Select four mentors from the FYRE 2025-2025 Mentors document and order them based

on your research interest areas. Research interest areas include:

(I) Bioscience & Psychology (VII) Meteorology, Radar Engineering &
(IT) Biochemistry, Chemistry & Physical Electrical Eng. (VIII) Native American Studies
Chemistry (IX) Applications of Data Science & Machine
(IIT) Biology, Microbiology Learning/Artificial Intelligence (ML/AI)

(IV) Bioengineering & Biomedical/Chemical | (X) Quantum Physics (XI) Political Science
Eng. (XII) Health & Exercise Science

(V) Mathematics

(V1) Anthropology

Prepare two statements:

1. In less than 200 words, tell us about your expectations for the FYRE
program and why you are choosing to do research.
i1. In less than 100 words, describe your career aspirations.
3. Complete your application and share this with your friends. The FYRE team looks

forward to seeing you in class, around campus, and the outcome of your research!

Please reach out to the FYRE team via email at (@fyre(@ou.edu with any questions!



https://www.ou.edu/content/dam/honors/FYRE%20Research%20Catalog%20(2025%20Cohort)%20(6).pdf
https://www.ou.edu/content/dam/honors/FYRE%20Research%20Catalog%20(2025%20Cohort)%20(6).pdf
https://www.ou.edu/content/dam/honors/FYRE%20Research%20Catalog%20(2025%20Cohort)%20(6).pdf
https://www.ou.edu/content/dam/honors/FYRE%20Research%20Catalog%20(2025%20Cohort)%20(6).pdf
https://www.ou.edu/content/dam/honors/FYRE%20Research%20Catalog%20(2025%20Cohort)%20(6).pdf
https://www.ou.edu/content/dam/honors/FYRE%20Research%20Catalog%20(2025%20Cohort)%20(6).pdf
https://www.ou.edu/content/dam/honors/FYRE%20Research%20Catalog%20(2025%20Cohort)%20(6).pdf
https://www.ou.edu/content/dam/honors/FYRE%20Research%20Catalog%20(2025%20Cohort)%20(6).pdf
https://www.ou.edu/content/dam/honors/FYRE%20Research%20Catalog%20(2025%20Cohort)%20(6).pdf

The fol

% The UNIVERSITY of OKLAHOMA

lowing table of contents organizes mentors

by C

Iscipline. Please list the mentors whose

research project descriptions appeal most to you
when prompted by the FYRE application.

Th

1S Is step two from the FYRE checklist.




O

Table of Gontents

Norman, Oklahoma Main Campus

e Biological Sciences
o Biology
o Microbiology
o Plant Biology
e Biomedical Engineering
e Chemistry and Biochemistry
e Compendium:
o Math
o Native American Studies
o Physics
o Political Science

o Psychology




O

Table of Gontents

Norman, Oklahoma Main Campus

e Engineering

o Aerospace and
Mechanical Engineering

o Civil Engineering and
Environmental Science

o Computer Science

o Electrical and Computer
Engineering

o Engineering Physics

o |Industrial and Systems
Engineering

o Stephenson School of
Biomedical Engineering

o Sustainable Biological,
Chemical, and Materials
Engineering

e Health and Exercise Science




O

Table of Gontents

Oklahoma City, Oklahoma Satellite Campus

e Oncology
e Occupational and

Environmental Health




O

Tabie of Gontents - Mentor

Biological Sciences

Becker, Daniel
School of Biological Sciences

Our group focuses on the ecology and evolution of host—pathogen interactions, especially in wild bats and birds. For Spring 2025, we are looking for FYRE students interested in contributing to studies of the
ectoparasites of North American and/or Neotropical bats and their pathogens. Work could include but not be limited to microscopically identifying ectoparasites to species, extracting DNA, and using PCR to confirm

species identity as well as pathogen infection status. Mentees could also use PCR to assay pathogen infections in bat blood samples.

https://yuanningfeng.wixsite.com/website

Campelo dos Santos, Andre
School of Biological Sciences

The analysis of DNA can provide invaluable information about many aspects of past and current life. | investigate human and non-human evolution by analyzing DNA from both present-day and ancient populations.
Using integrated genomic, microbiome, and computational approaches, | address questions of demography, migration, ancestry, health, and the role of infectious diseases in human adaptation. My work involves
extracting, sequencing, and analyzing DNA from diverse regions of the globe to estimate genomic affinities between ancient individuals and present-day populations and identify signals of adaptation to distinct
environmental factors, including pathogens. Beyond host genomes, | use powerful computational methods to detect ancient DNA from pathogenic microorganisms that may have caused infectious diseases over time.
| also analyze ancient DNA preserved in dental calculus to reconstruct oral and gut microbiomes from past human individuals. These reconstructions offer insights into health, diet, and environmental exposures,
deepening our understanding of how human biology and lifestyles evolved. By combining ancestry reconstruction with genomic evidence of disease and microbiome composition, my interdisciplinary projects bridge
anthropology, genomics, and computational biology. This approach illuminates the evolutionary history of populations underrepresented in genomic studies and broadens our knowledge of human adaptation across
time and space. All wet-lab procedures and computational analyses for these projects are conducted at the Laboratories of Molecular Anthropology and Microbiome Research of the University of Oklahoma, where |
serve as Associate Director.

https://scholar.google.com/citations?user=rhwOGVWAAAAJ&hl=en

McCarthy, Heather
School of Biological Sciences

My lab conducts research on how trees and forests respond to environmental changes and how they can be managed to moderate environmental changes. Our research uses physiological and ecosystem ecology
approaches to understand how tree and forest-scale water and carbon processes respond to global change factors, including changes in water availability, woody plant invasions, extreme weather events, and
urbanization. We have ongoing projects in all of these areas, including predicting risks of tree fall/tree damage in urban environments; understanding how oak trees adapt to hot and dry environments; and
understanding impacts and causes of juniper invasion into grassland ecosystems. We welcome undergraduates who would like to work with us on any of these topics. Both lab and field experience/projects are
available.

https://www.ou.edu/cas/sbs/people/faculty/heather-mccarthy



https://yuanningfeng.wixsite.com/website
https://scholar.google.com/citations?user=rhw0GVwAAAAJ&hl=en
https://www.ou.edu/cas/sbs/people/faculty/heather-mccarthy
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Biomedical Engineering

Sliva de Miranda, Gustavo
School of Biological Sciences, Oklahoma Museum of Natural History

Decoding Arthropod Biodiversity in Oklahoma: Integrating Collections, Citizen Science, and Field Research This project explores the distribution of arthropod biodiversity across Oklahoma and how it changes over
time. By combining natural history museum collections, global biodiversity databases, and citizen science observations, students will gain a complete understanding of terrestrial arthropod diversity in the state,
which will help guide conservation efforts and ecological research. Students will learn to compile and analyze distributional data from the Sam Noble Museum collection, the Global Biodiversity Information Facility
(GBIF), and iNaturalist. Using these resources, they will calculate biodiversity metrics and investigate historical changes in diversity, especially in areas that have undergone strong human-driven environmental
change. Students will also participate in local fieldwork to gather new data, providing firsthand experience with specimen collection and natural history documentation. The project further encourages deeper
engagement through targeted genetic and demographic studies of select species, giving students exposure to modern molecular approaches in biodiversity research. Citizen science participation, particularly through
iNaturalist, will allow students to connect science with the public and contribute to broader monitoring efforts. By the end of the project, students will have hands-on experience with biodiversity informatics, data
analysis, and field-based ecology, while also contributing to our understanding of Oklahoma'’s rapidly changing ecosystems.

https://gustavomiranda.weebly.com/

Van De Weghe, Julie
School of Biological Sciences

We work on cilia, a cellular signaling organelle that acts like an antenna, and the diseases that arise when cilia are dysfunctional (i.e., ciliopathies). Projects could include CRISPR-Cas9 genome engineering in human
cells, cloning constructs for live-cell microscopy, introducing disease DNA variants into cells, cellular signaling assays, or work with Chlamydomonas, a unicellular bi-ciliated green algae.

https://www.juliecvdw.com/

Woodruff, Gavin
School of Biological Sciences

Our lab is interested in the genetic basis of diversity! We address this broad issue with nematodes, which are fast-growing and amendable to multiple genetic approaches. We have projects on: --The developmental
genetics of body size divergence --Host-microbe interactions --The evolution of genome organization and transposable elements --The genetic basis of lifespan variation --The drivers of gene family evolution

https://gcwoodruff.github.io/research_interests.html



https://gustavomiranda.weebly.com/
https://www.juliecvdw.com/
https://gcwoodruff.github.io/research_interests.html
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Biomedical Engineering

Balasubramanian, Priya
Neurosurgery/Medicine

Our lab has recently demonstrated that brain ECs accumulate lipids with aging. However, the physiological/pathological impact of lipid accumulation on endothelial structure and function during aging remains
unknown. Given that microvascular dysfunction is a key driver of vascular cognitive impairment (VCI) and neurodegeneration, understanding whether age-related lipid dysregulation in ECs contributes to
cerebrovascular aging and cognitive decline is of significant therapeutic interest. During the program, the student will develop and validate an in vitro model of lipid accumulation in human brain endothelial cells.
They will perform biochemical, molecular and imaging-based experiments to assess lipotoxicity-induced changes in endothelial phenotype and function.

https://medicine.ouhsc.edu/directory/details/priya-balasubramanian-bvsc-phd

Clegg, John
Stephenson School of Biomedical Engineering

The Clegg laboratory leverages hydrogels, a class of water-swollen biocompatible materials, as drug carriers for a variety of applications. We are experts in the synthesis, fabrication, quality control, and application
of these biomaterials for medical applications. Right now, we are focussing on using these materials / devices to address two major clinical needs -- First the need to deliver hydrophilic small molecule drugs,
macromolecules, and cells that do not normally cross the blood brain barrier (BBB) into the brain parenchyma for treatment of neurological diseases, and second the need to modulate the innate immune response
purposefully to improve patient responsiveness to existing treatments (e.g., for cancer, metabolic dysfunction, autoimmune disease). Each of our lab projects spans from the design / synthesis / quality control of
biomaterials to their evaluation in human cell cultures and/or rodent models of human disease. Students who pair in the Clegg laboratory will spend the FYRE period learning about the process for synthesizing and
applying one of our platform technologies (i.e., either an injectable hydrogel for local delivery to the CNS parenchyma or nanogels for modulation of the innate immune response, replicating lab standard operating
procedures for their fabrication or application). By the end of the FYRE period, the student will be able to synthesize the biomaterial and test it in at least one model system (i.e., cell culture) independently. Continued
participation in lab research beyond the FYRE program is encouraged. Students who continue in the lab beyond FYRE will design new biomaterials (i.e., advancing beyond the lab's current platform technologies), test
existing devices in new model systems (e.g., co-cultures or multi-cellular organoids) or collaborate with lab staff to evaluate treatments in rodent models.

https://www.ou.edu/coe/sbme/people/faculty/john-r-clegg

Wilhelm, Stefan
Stephenson School of Biomedical Engineering

Our research group focuses on nanotechnology for medical applications, including drug delivery, disease diagnostics, and 3D super-resolution imaging. Students will learn the basic skills of working in a wet lab
environment, including micropipetting, weighing, research documentation, nanoparticles synthesis and characterization, cell culture, aseptic techniques, and will get to experience a number of state-of-the-art

research instruments, including various microscopes.

https://wilhelm-lab.com



https://medicine.ouhsc.edu/directory/details/priya-balasubramanian-bvsc-phd
https://www.ou.edu/coe/sbme/people/faculty/john-r-clegg
https://wilhelm-lab.com/
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Biomedical Engineering

Han, Yuan
Stephenson School of Biomedical Engineering

FYRE Project 1: Analytics of functional magnetic resonance image data acquired in patients with brain tumor Description: Functional Magnetic Resonance Imaging (fMRI) provides unique opportunity to measure
neural activity at fine spatial resolution in the human brain. The imaging modality has important clinical applications in the planning of neurosurgery. In the FYRE project, the student will learn about the fMRI
analytics using AFNI (https://cbmm.mit.edu/afni), and also programming with shell scripts and medical image processing. FYRE Project 2: Measuring the neurovascular coupling in the human brain Description:
Functional near-infrared spectroscopy (fNIRS) is a noninvasive neuroimaging technology that measures hemodynamic responses in the brain using near-infrared light. It has the unique advantage of being suitable for
clinic usage and compatible to medical implants. In the FYRE project, the student will learn how to measure the neurovascular coupling using concurrent fNIRS and electroencephalography (EEG). The student will
also learn about programming with MATLAB® and biomedical signal processing.

https://scholar.google.com/citations?hl=en&user=GCB4m6sAAAAJ&view_op=Llist works&sortby=pubdate



https://cbmm.mit.edu/afni
https://scholar.google.com/citations?hl=en&user=GCB4m6sAAAAJ&view_op=list_works&sortby=pubdate
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Chemistry and Biochemistry

Chauhan, Shikha
Chemistry and Biochemistry

Our lab focuses on understanding how the alteration of signaling networks leads to human disease and applying this knowledge to develop novel therapeutic strategies. We are an interdisciplinary group focused on
investigating 2',3’-cyclic nucleotide monophosphate (2°,3’-cNMPs) signaling across all three domains of life. The 2’,3’-cNMP-based stress response presents a novel and intriguing area of research, as the production,
degradation, or sensing of these small cellular molecules remains poorly understood. Our goal is to study the production and regulation of 2’,3’-cNMPs in cells to uncover new pharmacological targets and pathways.
Ultimately, we aim to utilize medicinal chemistry methods to develop novel small molecules targeting these pathways, with the goal of developing new antimicrobial and anticancer drugs.

https://www.ou.edu/cas/chemistry/people/faculty/shikha-singh-chauhan

Dong, Yitong
Chemistry and Biochemistry

Our group is developing and synthesizing new semiconductor quantum dots (QDs) with precise control over size, shape, and surface, and studying their optical and electronic properties at the single-particle level.
Our group also aims to leverage advanced QD materials to enable cutting-edge quantum light sources.

https://yuanningfeng.wixsite.com/website

Feng, Yuanning
Chemistry and Biochemistry

We have well-established undergraduate projects. They can be found on the group website and discuss with the Pl and current students. Research are mostly based on organic synthesis and molecular engineering.
FYRE students will easily find a peer-mentor in the laboratory and can directly talk to the Pl for the project design. Most of our research projects can be found on the group website. FYRE students can work on the
organic synthesis and molecular engineering related to fundamental chemistry, catalysis, photophysics, soft materials, quantum materials, phototherapy, bioimaging and so on. Projects will match with interest by
talking to the Pl and group members. FYRE students will join a research team led by a research assistant (Samantha, Jackson or Jennifer) see group members) who graduated from OU. Independent project can be
assigned if the FYRE student choose to stay after the freshman year.

https://yuanningfeng.wixsite.com/website



https://www.ou.edu/cas/chemistry/people/faculty/shikha-singh-chauhan
https://www.donglabou.com/
https://yuanningfeng.wixsite.com/website
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Chemistry and Biochemistry

Mooers, Blaine
Biochemistry and Physiology

Our laboratory has been developing advanced experimental designs for the optimization of RNA and protein crystal size. This area of the crystal growth workflow has been neglected for several decades.
This situation hinders further progress because crystal optimization is an iterative process requiring two to four rounds of experimentation. We are developing a black-box software tool based on machine
learning that takes the results of the first round of experiments as inputs and returns an updated design in minutes. This will save workers many hours of labor, uncertainty, and confusion, and will empower
them to advance their projects quickly. We need help testing and validating the black box.

https://medicine.ouhsc.edu/academic-departments/biochemistry-and-physiology/faculty/blaine-hm-mooers-phd

Saparov, Bayram
Chemistry and Biochemistry

This project aims to develop a new type of inexpensive, high-efficiency, low temperature solution-processable, rare-earth (RE) free, environmentally-friendly and high-stability luminescent materials based on metal
halides. “Materials design” with predicted functional properties remains one of the holy grails of inorganic solid state chemistry. The present project proposes utilizing a fairly simple (yet very effective) idea of using
the concept of charge localization in low-dimensional structures to prepare brand new examples of metal halides with intended exceptional light emission properties some of which are capable of matching the
state-of-the-art luminescent materials used in displays and LEDs. Note that the planned low-dimensional A-B—X halides (A = electropositive inorganic or organic cation; B = Cu, Mn; X = CL, Br, |) in this project are
brand new compounds that will be synthesized for the first time during this project. A remarkable combination of the relative Earth abundance, higher environmental stability, low temperature solution processability
and lower elemental toxicity of Cu and Mn halides are significant advantages as compared to toxic (Pb and Sn) halides and rare-earth containing materials. Furthermore, the target materials are hypothesized to
demonstrate unique luminescence mechanisms in contrast to the known materials. The FYRE students in this project will be involved in the syntheses of brand new target materials, their structural and photophysical
characterization, and for the most promising new materials, demonstration of their practical applications (e.g., in LEDs).

https://saparov-lab.com/



https://medicine.ouhsc.edu/academic-departments/biochemistry-and-physiology/faculty/blaine-hm-mooers-phd
https://saparov-lab.com/
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Compendium

Bumm, Lloyd
Physics/Materials Science

Optics/Microscopy/2D Materials My group is working on 2D materials. Very thin materials are difficult to see, even under the microscope. However, there is an optical trick that increases the contrast. In the case of
graphene, the contrast (visibility) is greatly increased if they are placed on a silicon surface with specific thicknesses of silicon dioxide (“oxide”). We are working with materials beyond graphene. The project is to
calculate the oxide thickness that optimizes the contrast for these new materials. And then verify the calculations with actual observations.

https://www.ou.edu/cas/physics-astronomy/people/directory/faculty/lloyd-bumm

Cao, Jie
Computer Science

Multi-party Multi-modal Dialogue/Discourse Analysis on Mental Health, Education, etc LLM/MLLM Alignement and Agents, focusing on Domain Specific “World” Model and Human-Al Teaming, etc Efficient
Structured Prediction and Symbolic Methods for Controlling and Augmenting Neural Networks Robust Deployment, and Evaluation of Trustworthy Al. https://mlciv.com

Carvallo, Mauricio
Psychology

My research aims to explore the role of culture in shaping health-related outcomes—such as anxiety and eating disorders—as well as health-related behaviors, including help-seeking for mental health concerns. By
examining how cultural values, norms, and belief systems influence individuals’ experiences and responses to health challenges, this work seeks to contribute to a more culturally informed understanding of mental
and behavioral health. For instance, some of my studies have examined the influence of the culture of face on the experience of anxiety and eating disorders among Asian American women. In other work, | have
explored how the culture of honor may affect older adults’ willingness to seek psychological help, with findings suggesting that individuals from honor-based cultures may be less likely to pursue mental health
support due to concerns about stigma, resilience, or perceived threats to reputation.

Ethridge, Lauren
Psychology

The BABL group centers on the use of dense-array EEG as a translational tool for learning more about brain function in neurodevelopmental disorders. The ultimate goal of our research is to establish non-invasive
biological markers for changes in brain function that not only elucidate neural and molecular pathways affected by disorders such as Autism Spectrum Disorder (ASD) and but also serve as aids for early
identification, early predictors for response to individualized treatment protocols, and reliable indicators of treatment effects. Research in the lab is highly collaborative, with a large network of investigators across the
country. Current research includes: EEG as a translational, treatment sensitive, biomarker in rare genetic disorders associated with autism and intellectual disability, including Fragile X Syndrome and Phelan-
McDermid Syndrome Sensory processing disorders Characteristics of EEG activity related to variation in ASD symptoms across the full spectrum Neural correlates of child well-being and adverse childhood
experiences

https://babl.oucreate.com/



https://www.ou.edu/cas/physics-astronomy/people/directory/faculty/lloyd-bumm
https://mlciv.com/
https://babl.oucreate.com/
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Compendium

Kim, Dongin
Pharmaceutical Sciences

Exosome biology for multidrug resistant cancer diagnosis

Lamba, Manika
Library and Information Studies

Textual analysis remains inaccessible to many researchers and practitioners due to technological barriers, particularly the coding proficiency required by existing methods. We build the Coconut Libtool
(https://www.coconut-libtool.com/) to overcome these challenges by offering a user-friendly, web-based application that leverages natural language processing technologies. Its goal is to make advanced textual
analysis more accessible to users without programming expertise.

https://manika-lamba.github.io/

Prichard, Adreana
Honors & History

The Listening Project is a collaboration between OU students, faculty, alumni, and Oklahoma community members to memorialize the myriad histories of OU and of local communities. Oral history interviews
document these stories for posterity and foster appreciation for the diversity of experiences and events that constitute OU. Shaped by a philosophy of community-centered archiving, the project seeks specifically to
empower communities (of OU stakeholders and those living in local Oklahoma communities) in the process of preserving their own histories. There are two main goals of The Listening Project: to document the
history of the university and of its various stakeholders, including students, alumni, faculty, staff, and concerned community members; and to train student and faculty interviewers to work with discrete communities
throughout the state and further afield to document their own histories or events. The Project enables course-based and extracurricular research experiences for students—including, using the university archives,
conducting and preserving interviews, presenting at conferences, and publishing their findings.

Thelisteningproject.co



https://www.coconut-libtool.com/
https://manika-lamba.github.io/
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Compendium

Proietti, Tiziana
Interior Design and Architecture

The project is an interdisciplinary research endeavor that bridges the fields of architecture and neuroscience and takes place at the Sense|Base Laboratory based at the University of Oklahoma directed by principal
investigator Tiziana Proietti. At Sense|Base we investigate human perception and experience of architectural proportion through methods of science. We ask the following questions: when is architectural proportion
perceptible and discriminable to the human eye? How is the perception of proportion affected by perspective distortion? What are the effects of the experience of architectural proportion on human behavior? We
consider the realistic conditions in which architectural proportion is experienced by the moving person, and how these conditions were addressed in the prior scientific literature. Then we explore how concepts and
methods of the modern science of human behavior and experience can advance our understanding of proportion. To do so, we conduct psychophysical experiments in two distinguished formats: “external
observation” and “immersive observation.” In the first approach, the observer is stationary and external to the observed scene, while in the second approach, the observer is either stationary or moving, immersed into
the observed scene. Complementary to the psychophysical experiments we are creating a pedagogical model to train students’ perception of proportion. To do so we invent exercises and proportional tools. The
research conducted at our laboratory will free studies of architectural proportion from speculative reasoning unsupported by empirical evidence. This novel research will reveal whether and under which spatial
conditions architectural proportion affects perception and behavior.

www.tizianaproietti.com

Wang, Weinan
Mathematics

This project focuses on exploring the Susceptible-Infectious-Recovered (SIR) model, a foundational framework in mathematical epidemiology. The goal is to move beyond the basic model by investigating the impact
of real-world parameters, such as vaccination rates and time-dependent transmission rates, on disease outbreak trajectories. Key Objectives: Develop a computational implementation of the basic SIR model using a
system of ordinary differential equations (ODEs). Extend the model by incorporating vital dynamics (births/deaths) and a vaccination parameter to assess its effect on herd immunity thresholds. Analyze how time-
varying interventions (e.g., lockdowns, mask mandates) can be modeled by making the transmission rate a function of time. Visualize and interpret the results to understand critical concepts like peak infection rates
and the effect of interventions on flattening the curve. Mentorship Needs: | seek students with expertise in Matlab, ODEs, and linear algebra to help interpret the complex dynamics emerging from the simulations.
This collaboration will be crucial for transitioning from a theoretical understanding to a robust, applied project.

https://sites.google.com/view/weinanwang/home?authuser=2
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Engineering

Ghamarian, Iman
Aerospace and Mechanical Engineering

| will work on Al4Science. | can students who are interested in learning machine learning and applying it to any areas in science and technology.

Gunasooriya, Kasun
School of Sustainable Chemical, Biological , and Materials Engineerings

Project 1: Material Discovery for Sustainable Electrochemical Applications using computational modeling Project 2: Techno-Economic and Life Cycle Assessment of Electrocatalytic Processes - CO2 conversion, urea
production, sustainable aviation fuesl

https://www.gunasooriya-lab.com/

Honeycutt, Wesley
Engineering and Meteorology

## Research with Dr. Wesley T. Honeycutt FYRE students are invited to work with Dr. Wesley T. Honeycutt, a research scientist at OU, on one of his many projects. Students from all backgrounds and interests are
encouraged to apply. ### Previous Research Dr. Honeycutt is a transdisciplinary research scientist, meaning he works in many fields. He is interested in sensors and making sense of how we sense the world. You can
learn a little more about his research at his website: [wesleythoneycutt.com]. Previous FYRE students have worked with him on several projects: - Study of Carbon Dioxide Behavior in Simulated Urban Canyons -
Design of a Low-Cost, Smart Greenhouse for Rural India - Comparison of Retrieval Algorithms for EM27/SUN Spectrometer Data - Designing a Optocoupler Electronics for a Raspberry Pi Level Shifter - Design of a
Low-Cost, Smart Compost System ### Potential Projects All FYRE projects with Dr. Honeycutt are tailored to the individual student and Dr. Honeycutt's current research needs. The following list of potential topics
is subject to change: - Understanding Methane Sensor Technologies through Art - Particulate and Carbon Dioxide Emissions Near Roadways - Meteorological Simulation of Black Carbon Retrievals - Spatial Impacts
of Green Spaces on Urban Heat Island Development - Interactions of Bird Migration and Human Development - Supply Chains for Chemical Industry ### Skills You Could Learn You might learn: how to design
electronics, study the atmosphere, program in Python, deploy equipment in the field, model mapped information, understand social causes of inequality, reduce ecological impacts, find and read an academic paper,
measure light interacting with chemicals, create 2D or 3D models, and many other things. You absolutely will learn: the fundamentals of classical theatre. Seriously. ### Expectations You will learn how to think via
engagement in weekly meetings, to present knowledge in elevator pitches, and to independently wrestle with difficult topics. A successful student will put in the effort and 6-10 hours per week. While an end-of-
semester report is required, grades are based on growth, not specific milestones. The pace should challenge without overwhelming you; the goal is to learn how to push your limits, not suffer. In-person/remote
flexible, but in-person tends to work best for meetings. ### Want to Learn More? You are absolutely encouraged to reach out before making a decision to [honeycutt@ou.edu]. If you want to talk to my former FYRE
students for a reference, | can put you in touch.

Wesleythoneycutt.com



https://www.gunasooriya-lab.com/
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Engineering

Kyprioti, Aikaterini
Civil Engineering and Environmental Science

In this project, students will work on some simple image recognition system to identify different species of trees using photographs taken on campus or from open-source datasets. Students will collect and label a
small dataset of tree images, train a pre-built machine learning model (e.g., transfer learning with a convolutional neural network), and evaluate its accuracy. The project introduces key concepts in computer vision,
supervised learning, and data annotation. Its applied value lies in environmental monitoring, where quick identification of tree species can support urban planning, forestry management, or risk assessments in
disaster-prone areas. On a second project, students may work on developing some engineering models (using engineering software) to simulate trees and their rooting systems, as well as their response to external
loads (that will simulate wind, ice, etc. and other external loads). This is more of an engineering tailored project, were finite element analysis will be used (probably ANSYS or similar program) that may allow for such
simulations to be performed.

Merguizo Sanchecz, Diogo
Aerospace and Mechanical Engineering

Asteroids, remnants of the solar system's formation, are classified as Near-Earth Asteroids when their orbits approach the Sun at less than 1.3 times the Earth-Sun distance (one astronomical unit). When this close
approach is less than 0.05 astronomical units, asteroids with at least 140 feet (approximately 43 meters) in diameter are classified as Potentially Hazardous Asteroids (PHA) due to the risk of collision with our
planet. To mitigate the potential risk of a PHA colliding with Earth, specific techniques may be employed to change the asteroid's orbit as part of a planetary defense strategy. In this project, the student will work
with one of the planetary defense techniques called Kinetic Impactor, where an impactor, such as a spacecraft, is set on a collision course with the asteroid. After the collision, the asteroid is deviated from its previous
orbit due to the exchange of momentum between the impactor and the asteroid. The student will learn the fundamentals of astrodynamics and how to simulate the asteroid's orbit before and after the impact using
Python software. The main goal of this project is to verify the possibility of using Jupiter to increase the impactor’s speed via a gravity-assisted maneuver (slingshot effect) to produce the same asteroid’s orbit
deviation with a smaller impactor’'s mass, compared to a direct hit.

https://www.ou.edu/coe/ame/people/faculty/diogo-sanchez

Foudazi, Reza
Sustainable Chemical, Biological and Materials Engineering

The current research activities in Dr. Foudazi’s group are self-assembly of amphiphilic molecules, templating approach for synthesis of porous polymers, and rheology of soft matter, with the long-term goal of
producing responsive multifunctional materials for sustainability and environmental applications. Some examples of projects for FYRE are: (1) Removal of PFAS, known as forever chemicals, from water resources. In
this research, we are developing an efficient system for PFAS removal from drinking water. (2) Porous polymers for environmental applications: We synthesize multifunctional porous polymers through emulsion-
and foam-templating methods. The obtained porous polymers are used for different applications, such as water retention in soil for agriculture, microfiltration membranes, and adsorbents for heavy metal removal.

https://foudazi-lab.com/
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Mistree, Farrokh
Aerospace and Mechanical Engineering

RESEARCHING AND DEVELOPING A BUSINESS PLAN FOR A 'GREEN WALL' TO CREATE EDUCATIONAL OPPORTUNITIES This project is open to Honors students who have a social conscience and wish to make
a difference in the world by researching and entrepreneurship. Students with an interest in engineering design and business development are especially encouraged. Questions for Reflection 1 Do you wish to learn
what researching is about? 2 Do you wish to learn how to identify gaps in that which exists and bridge that gap for the betterment of society? 3 Do you enjoy exploring the internet, talking to ChatGPT, Microsoft
Copilot and equivalent - find information? 3. Do you wish to develop your ability to communicate your findings to a general audience? 4. Are you willing to be pushed outside your comfort zone? If the answer to any
of the preceding questions is a yes - Wesley T. Honeycutt [honeycutt@ou.edu] and Farrokh Mistree [farrokh.mistree@ou.edu] are interested in mentoring you in Spring 2026. Learn more about us on our websites:
[https://wesleythoneycutt.com/] and [https://www.ou.edu/coe/ame/people/faculty/farrokh-mistree]. Project Description A 'green wall' is a living architectural feature composed of plants. The presence of a green wall
in educational environments offers students an opportunity to learn about STEM by interacting with living organisms. Designing a green wall from scratch is challenging, and educators may not have for this task,
despite the advantages it could offer to their students. A pre-designed kit offers users a chance to build and customize a green wall with less startup effort, increasing access to this educational resource.
Expectations and Grades You will approach the design in a systematic and organized fashion. You will be required to reflect on what you have done, write Take Aways and the transform these Take Aways in lessons
that you will use in the future. We will meet once a week, usually via Zoom. You will be expected to turn in a progress report that will be discussed when we meet. Your grade will be based on an End of Semester
Report, a Poster, and a Semester Learning Essay.

https://www.ou.edu/coe/ame/people/faculty/farrokh-mistree

Singh, Shanteri
Civil Engineering and Environmental Science

The Singh Lab is interested in combining the power of biochemistry and organic chemistry to provide access to novel organic molecules. We are developing a synthetic biology pipeline for the synthesis and
diversification of antibiotics and anti-cancer molecules. The technigues we use in the lab include biochemical characterization of enzymes, enzyme engineering, structural biology, and organic chemistry to access and
diversify the structures of pharmaceutically relevant compounds. These efforts form an innovative and powerful platform for drug discovery. Towards these goals, our projects are designed to train students either in
biochemistry or organic chemistry techniques.

https://www.ou.edu/cas/chemistry/people/faculty/shanteri-singh

Vogel, Jason
Civil Engineering and Environmental Science

| have two major projects that FYRE mentees can participate with. The first one is wastewater-based epidemiology, where we have a large active laboratory that analyzes over 35 wastewater samples per week for
infectious disease pathogens to inform public health professionals across the state of Oklahoma. We will carve out unique, individual research projects from our activities for a student interested in WBE. The other
major research area is in stormwater management, where we operate the Great Plains Stormwater Center of Excellence. These research projects could evolve around green stormwater infrastructure, erosion and
sediment control, stormwater policy and funding mechanisms, or other stormwater-related topics that the student might be interested in.



mailto:honeycutt@ou.edu
mailto:farrokh.mistree@ou.edu
https://wesleythoneycutt.com/
https://www.ou.edu/coe/ame/people/faculty/farrokh-mistree
https://www.ou.edu/coe/ame/people/faculty/farrokh-mistree
https://www.ou.edu/cas/chemistry/people/faculty/shanteri-singh
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Kellawan, Mikhail
Health and Exercise Science

The labs projects are focused on mechanisms that control blood flow in skeletal muscle and cerebral circulations during exercise and environmental stress in humans. His work is designed to understand the
physiological mechanisms that limit cardiovascular support of the brain and skeletal muscle with the aim of developing treatments and strategies to improve human health and performance.

https://www.ou.edu/cas/hes/research/human-circulation-research-lab

Lee, Jeong Kyu
Health and Exercise Science

Health information is often complex, and people frequently turn to friends, family, and social networks to help interpret, evaluate, and act on health advice. My current project is a mixed-method study that
investigates how adults seek, share, and use health-related information with the support of their social ties. The first phase involves in-depth one-on-one interviews (conducted in person or via Zoom) to explore how
individuals recognize informational needs, decide whom to consult, assess credibility, and ultimately act on health-related input. These interviews will provide rich qualitative insights into the relational and
contextual factors that shape health information use. Building on these findings, the next phase will involve survey development and quantitative analysis. Insights from the interviews will guide the design of a
measurement tool to capture access to and mobilization of informational resources within social networks. This tool will then be tested in larger population-based surveys to assess patterns of health information
access and decision-making across diverse communities. The study aims to advance understanding of the social dimensions of health information use and generate evidence to inform strategies that improve
equitable access to trustworthy information. By linking qualitative depth with quantitative breadth, this research will strengthen theory, support innovative measurement approaches, and guide communication
practices to help diverse populations make better health decisions.

Li, Dan
Health Promotion Sciences

My research focuses on mental health promotion, with a particular emphasis on school settings. | am in the process of establishing a school mental health research lab that will serve as a hub for collaborative and
interdisciplinary work in this area. A core goal of the lab is to advance evidence-based strategies that strengthen student well-being and resilience. As part of this effort, | am preparing to launch a new meta-analysis

study related to school mental health. While the specific research questions are still being refined, the study will synthesize existing evidence to identify effective approaches and guide future research and practice.

https://publichealth.ouhsc.edu/about/who-we-are/details/dan-li-phd-ncc-lsc-nc-k-12

Lu, Yu
Health and Exercise Science

Dr. Yu Lu studies health disparities in the context of substance use and interpersonal violence, such as smoking, marijuana use, (cyber)bullying, firearm violence, and intimate partner violence. Specifically, her work
examines how these behaviors progress from adolescence to adulthood and their longitudinal associations, identifies sociocultural factors influencing these behaviors, and develops and evaluates culturally
competent health interventions. Students joining Dr. Lu’s lab will have opportunities to participate in projects utilizing various research techniques, such as qualitative interviews, quantitative surveys, and
experiments. https://ou.edu/cas/hes/people/faculty/yu-lu



https://www.ou.edu/cas/hes/research/human-circulation-research-lab
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Muthukrishnan, Sree Deepthi
Oncology Science

The Muthukrishnan laboratory at the Department of Oncology science investigates the cellular and molecular basis of glioblastoma (GBM), an aggressive and lethal primary brain tumor. GBM is highly invasive, extensively
vascularized, and resistant to standard, anti-angiogenic and molecular targeted therapies. The mechanisms that contribute to GBM resistance, invasiveness and immunosuppression remain largely unknown. Research in the
laboratory is focused on tackling these problems using a combination of patient-derived in vitro cell culture models, mouse GBM models and cutting-edge technologies such as bulk and single-cell transcriptomics and
epigenomics to identify potential therapeutics to improve patient outcomes. Specific projects include a) elucidating the interplay of cellular metabolism, DNA repair and epigenetics in mediating therapeutic resistance, b) the
mechanisms by which the tumor microvasculature contributes to GBM growth and immunosuppression and c) the functions of histone acetyltransferases in mediating phenotypic plasticity and resistance in GBM. For more
details on prior research, please refer Nature communications 2022, https://doi.org/10.1038/s41467-022-33943-0, Cell Reports 2022 10.1016/j.celrep.2022.111511). The Muthukrishnan lab is a very friendly, collaborative,
and an inclusive place that is committed to mentoring and training students to develop technical research and presentation skills and provide guidance on potential career paths in science and research

Mehla, Kamiya
Oncology Science

Our lab projects focus on interrogating the micronutrient competition between tumor and immune cells in the tumor microenvironment in pancreatic cancer. The lab utilizes state-of-the-art in vitro and in vivo mice models, and
imaging tools to study this bi-directional cross-talk between tumor and immune cells. The lab also has access to the pancreatic cancer patient-derived tumor, blood, and muscle specimens that are used to validate the pre-
clinical findings. In the context of immune cells, the lab focuses explicitly on studying NK cells, macrophages, MDSCs, and T cells. Additionally, we are investigating the impact of various dietary-based changes on the tumor
burden and immune system. We have tested multiple high-fat diets so far in the pre-clinical model of pancreatic cancer. These studies will help unravel the key mechanisms that underlie the obesity-associated pancreatic
cancer risk in the US population. We further interrogate how some of the beneficial diets can be combined with immune or chemotherapies to improve the anti-tumor immune response and attenuate the pancreatic tumor
burden in mice. Our lab projects focus on interrogating the micronutrient competition between tumor and immune cells in the tumor microenvironment in pancreatic cancer. The lab utilizes state-of-the-art in vitro and in vivo
mice models, and imaging tools to study this bi-directional cross-talk between tumor and immune cells. The lab also has access to the pancreatic cancer patient-derived tumor, blood, and muscle specimens that are used to
validate the pre-clinical findings. In the context of immune cells, the lab focuses explicitly on studying NK cells, macrophages, MDSCs, and T cells. Additionally, we are investigating the impact of various dietary-based
changes on the tumor burden and immune system. We have tested multiple high-fat diets so far in the pre-clinical model of pancreatic cancer. These studies will help unravel the key mechanisms that underlie the obesity-
associated pancreatic cancer risk in the US population. We further interrogate how some of the beneficial diets can be combined with immune or chemotherapies to improve the anti-tumor immune response and attenuate the
pancreatic tumor burden in mice. Our lab projects focus on interrogating the micronutrient competition between tumor and immune cells in the tumor microenvironment in pancreatic cancer. The lab utilizes state-of-the-art in
vitro and in vivo mice models, and imaging tools to study this bi-directional cross-talk between tumor and immune cells. The lab also has access to the pancreatic cancer patient-derived tumor, blood, and muscle specimens
that are used to validate the pre-clinical findings. In the context of immune cells, the lab focuses explicitly on studying NK cells, macrophages, MDSCs, and T cells. Additionally, we are investigating the impact of various
dietary-based changes on the tumor burden and immune system. We have tested multiple high-fat diets so far in the pre-clinical model of pancreatic cancer. These studies will help unravel the key mechanisms that underlie
the obesity-associated pancreatic cancer risk in the US population. We further interrogate how some of the beneficial diets can be combined with immune or chemotherapies to improve the anti-tumor immune response and
attenuate the pancreatic tumor burden in mice.

https://medicine.ouhsc.edu/academic-departments/oncology-science/faculty-and-staff/details/dr-kamiya-mehla-phd
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Shukla, Surendra
Oncology Science

We would like to evaluate the novel therapeutic combinations for pancreatic cancer. We will evaluate the chemotherapeutic drugs 5-FU, Oxaliplatin, and Irinotecan in combination of epigenetic inhibitors. The
programme will be focused on improving the therapeutic efficacy of the current standard of care by utilizing epigenetic inhibitors.

https://medicine.ouhsc.edu/academic-departments/oncology-science/faculty-and-staff/details/dr-surendra-shukla-phd

Yoon, Je-Hyun
Oncology Science

Dr. Yoon's main research interest is understanding the “RNP Code”, that is, the composition and function of RNA-binding proteins bound to RNAs, both coding and noncoding. He has contributed to efforts to
characterize the assembly, composition, and function of ribonucleoprotein (RNP) particles, the influence of long noncoding (lnc)RNAs in translation and ubiquitin-mediated proteolysis, and the mechanisms that
determine IncRNA abundance in the cell. He is interested in elucidating the rules that govern the assembly of RBPs into RNA-containing functional complexes, the influence of signaling events that regulate RNPs,
and the impact of specific RBPs and RNAs on RNP activity and ensuing gene regulation. He is specifically interested in studying the consequences of RNPs on cellular events such as proliferation, survival,
senescence, aging and age-associated human diseases such as cancer.

https://medicine.ouhsc.edu/directory/details/je-hyun-yoon-phd
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Occupational and Environmental Health

Cai, Changjie
Occupational and Environmental Health

Research in my lab focuses on four directions: (1) identifying and assessing exposure of hazards (e.g., aerosols, bioaerosols, gases, etc.) and their controls; (2) integrating advanced techniques (e.g., machine-learning,
advanced materials) into Occupational and Environmental Health fields; (3) studying air pollutants and their climate effects using atmospheric dynamic models (e.g., WRF-Chem); and (4)environmental sustainability.
| am the founding Directors of the Children’s Environmental Health Center in U.S. Southern Great Plains, and an Aerosol Measurement Core, which are two core research labsin the Hudson College of Public Health
at the OUHSC. Young children (birth to five) can be at greater risk to environmental stressors than adults due to unique activity patterns, behaviors, and biology.Children’s Total Environment that will be the focus of
the researchers in our Center.
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Allelopathic effects of Juniperus virginiana on native
grassland plant species in Oklahoma

Michael Dinh, Dr. Heather McCarthy, Department of Microbiology and Plant Biology, University of

oduction __J  Results

* Eostern redcedar trees (Juniperus virginiana) are
encroaching rapidly all over Oklohoma and on
native grasslonds

This takes lond away from ogriculture and
livestock, creates a significant fire hozard as the
trees are quite flammaoble, and disploces native
birds that inhabit these grasslonds

Studying how these trees spreod so fast might
give us a better solution

One possibility is that 1. virginiano uses
ollelopathy, which is when an organism releases
chemicals that offect the growth or survival of
another organism

F

i

Figurs 1. A renaed | s I

= Do . virginiana roots exhibit ollelopothic
properties towards common grassland plant
species?

= |f I virginiana roots exhibit allelopathy, do they
offect each grossland species differently?
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Conclusion

After running ANOVA tests for both the height and
leaf count data, the results showed that treatment
hod no statistical effect on the height or number of
leaves. This implies that I. virginiono roots have no or
wary minimal allelopathic properties. This is not to
say the plant hos no allelopathic effects whatsoever,
but the dato suggests that there are none coused by
the roots.

In this study, we axamined five common grossland
species: buffolo gross (Boutelouwa doctyloides), little
bluestem ([ Schizachyrivm scoparium), big bluestern
(Andropogon gerardii), switchgrass { Ponicum
virgatuwm), and block-eyed Susan ( Rudbeckia hirto).
Wi planted 20 potes for each species, for a total of
100 pots. Each pot was supposed to have only 3
seads planted, but some pots inodvertently hod
extro seeds, 50 we were not able to ossess
germination. Buffalo gross and block-eyed Susan
were also fully excluded becouse of a lack of
germination. We then created leachate by sooking
10g of roots for ewery 100 ml of deionized woter ond
leoving for at least 12 hours before straining. We
watered half of o species’ pots with 10 ml of regular
water and the other half with 10 ml of 1. virginiana
root leachate once every other day. The plants were
allowed to germinate for one week. Afterward, we
measured each pot’s average above-surfoce plant
height and average leaf count weakly.

Figuea 7. & Mol comoiring sorrs 5. acoperum poki
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Comparing grassland diversity in open grasslands
versus areas encroached by Juniperus virginiana

Daniel Pham, Dr. Heather McCarthy, School of Biological Sciences
Introduction Results

Juniperus virginiana (eastern redcedar) We identified 27 unique species across the 10 plots sampled, 19 to the species level and 5 to family level.
trees are encroaching into Narth

American grasslands and converting Comparing Richness: We performed a two-sample t-test to determine if there was a significant difference in
them into fore species richness between open and moderate cover plots.
" Pooled P(T<=t)  tCritical
Mean Variance obsenvations Variance df t Stat two-tail  two-tail
C s l d Open 9.2 1.2 5 1.95 8 -1.13228 0.290312 2.306004
omparing grassidi Moderate 102 2.7 .

The result tg ;= 1.13228, p > 0.05 indicates that the observed differences were not significant.

° ® o & Comparing Evenness: We looked ies th
dlverSlty ln Open graSSIandS Image cradit: Boagle Earth, Taken in KAEFS. oceurred more than 3 times in eithirccc;uirz::sp:::ilﬂ ) Difference in Frequency

Loss of grasslands raises concerns graphed the difference in occurrence between the two D. oligozanthes [~
about diversity, forage productivity and classes (right). . ":- partinii ‘ :
Ve r S u S a re a S e n C r O ac e y fire risk (Smith, 2011). We also graphed differences in percent cover of . P:::;':'f‘s : —
As /. virginiana spreads, it fragments woody plants by species and in total (below). PaRCaRaT o
PY P ° ° grasslands into patches. W{mdy Cover P. tanuifloum :|
Fragmentation effects have been 0.8000% SF"‘?“ZE‘ —_
u n l p e r us VI r g l n la n a observed in other woody plants (Alofs &  J70o0% - ma:;f‘;z: ——— -
Fowler, 2010), but less research exists 0.6000% B ) s. nigricans )
of J. virginiana from this perspective. P A. paiistachys T
. Research Question: Does grassland T T , J .fg.;fnd: °
species diversity differ in open 0.0000% St
Daniel Pham, Dr. Heather McCarthy B = e :
encroached by [/ virginiana? 1. virginiana R. glubra P. angusatifolia Total -4 -2 0 2 4
We hypothesized that diversity would OOpen ®Moderate Maderate Open
differ in encroached areas, with less We did not find significant differences in species richness or woody cover, though these results suggest that
SChO O]. Of Bio 10 gic al SCienC e S diversity and more woody species. community composition of herbaceous species may differ between open and encroached areas.
Methods Discussion

* Qur research site was the Kessler Atmospheric and Ecological
Field Station (KAEFS) in Purcell, OK. We took our samples on
April 8 and April 10, in early spring.

+« We classed 20x20m plots as open, moderate or dense cover
from visual estimate of satellite imagery.

* We sampled 5 open and 5 moderate cover plots. At the center
of these plots, we designated a 5m? (open) or 2.5m?
(moderate cover) area for sampling woody plants, and
established 4 0.5m? subplots for sampling herbaceous

Our results support prior studies in finding that . virginiana
encroachment causes compositional changes in
grassland communities.

Our study also establishes that community changes are apparent as /.
virginiana begins to encroach on areas.
For further research: Establish a causal relationship (whether /.

virginiana causes community changes or grows preferentially in these
communities) and examine the impact of these related species.

species, avoiding mature J. virginiana canopy cover. Acknowledgements References
* We measured species richness (total number of species) and Thiska 1o Dic HeCarthy for baing a kind and Soughthd massorias— Alofs, K. M., & Fowder, N. L (2010). Habitat fmgmentatian
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EHartificalen.

individuals' canopy widths. Smith, 5. (2011). Eastern red-cedar: posithes, negatives
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The Kinetics of Reducing Ti**In a Metal Organic Framework
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| WhatisaMOF? |

A metal-organic framewaork (MOF) is a structure composed of metal
nodes and organic linkers. MOFs have crystalline structures that give
them several unigue and wseful properties like tunable pore sizes,
remnarkable porosity, and a customizable shape.! My MOF is composed of
terephthalic scid as its organic linker and Ti (1¥) as its metal component.

- e
el DMLy oy + THOH y —em 7 O T G D a0 gy, + CHED taices

This is the chemical reaction that takes place during the photoredwction
part of the experiment, and it is the reaction that the rate law constant,
k, will be calculated for

[ What are MOFs Used For? I

There are hundreds of uses for MOFs, and more and more applications
are being discovered with continued research. Generally, MOFs are used
for gas storage, vapor sorption, catalysis, and electronic conduction.!

After synthesis, the Ti-MIL-125 MOF was suspended in methanol. Small
amounts of this suspension were further diluted with methanol and put
into a cuvette with a small stir bar. This cuvette was sealed and bubbled
with nitrogen before being placed in a UV photoreactor to be reduced. In
the photoreactor, the cuvette was held over a stir plate o increase the
reduction speed. During the redwction, the absorbance was measured at
several time points with a UV spectrometer.

t=0 t=260
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Delta Absorbance at Every Time Point
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This graph shows the change in absorbance for the Ti-MIL-125 and
MeOH suspension at every time point in the experiment From this
graph, two peak absorbance wavelengths at 511 nm and 593 nm are
clear.

Delta Abs at 511 nm and 593 nm
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This graph shows the speed of the reduction at the two peak
wavelengths, 511 nem and 593 nee From the graph, it is clear that the
reaction proceeds quickly at first and then beging to level off around the
hour mark.

[ Next Steps

From the data already collected, a few additional experiments, and NMR
spectra, different concentrations of Ti (IV) will be cabculated. With these
three concentrations, the rate law of the reduction of TiY will be
graphed, and the rate law constant, k, will be calculated. Once the rate
law constant for the reduction of Ti** in methano is determined, the
same procedure will be applied in order to find the rate law constants
for the same reaction in different aleohols.

Activation Energy

i

Energy Released

Enowing the rate law constants for the reduction reaction is important
because it is the other half of the puzzle to optimizing catalysis
reactions. The first half was determining the thermochemistry of Ti-
MIL-125, which has already been done? With the constants and the
Band Dissociation Free Energy (BDFE), these reduction reactions can be
optimized. Optimizing the reduction of Ti-MIL-125 would be helpful in
future experiments and industrial applications because the reduction is
the first step of the process in different catalysis reactions that produce
energy. MOFs are useful for hydrogen atom transfer reactions, which are
the basis for energy relevant reactions.
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COLLECTIVE

Background Methods: Astrocyte Culturing

) ) : : ) ) .
m Current methods to study the blood brain barmrier(BEB) are Astrocytes are cultured for this project, with the emphasis for Human primary
1 O a e r l a S an e two dimensional. where cellular reactions are tested on the primary astrocytes to retain their characteristic features, astrocytes
isolated cell types in a well plate. However, the cell and viability to ensure that imaging and staining processes
phenctypes and morphology change and become are representative of healthy astrocytes.
C lt o d t l d misrepresentative of the BBB.
ulture: Fundamentals an p
Project Objective = .y R
S C To create a printable hydrogel system that is cytocompatible N A"
ro e ].C a 1 O n S with encapsulated astrocytes and surface seeded u . u
endothelial cells to model the BBB and the intracellular
interactions between the two cell types.
ﬁ i FBE, Trypesn, THE,
o . . Aspiraton - /
Alberto Corredor, Kaitlyn Williams, (O o=t -

Ananya Datta, and John R. Clegg N S = . ety
J ks | __* I .._“.*“..‘ $ ;! |- —-‘ - _

W psirocyles =

ﬁ- * ! *}) _,“ \. Centrifugs
Methods: Hydrogel Synthesis ‘ .—- ] I -‘—-;—}
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Biomedical Engineering, Stephenson e e an s o acompay & praess, 55 weh 38 e
Crosslinks Endotheliasl Mechanical Photoinitiator R S

Cancer Center, Stephenson Cancer L [ A A Createthe modl by lacngthe clls n e respective

environments relative to the hydrogel.

Center, Harold Hamm Diabetes Center, S — Indogandont Projoct

Rheomseter A Neurcdegenerative diseases and gliocblastoma change the
stiffness of the brain.

Institute for Biomedical Engineering, « p— Prjocs objcie

We have developed a hydrogel which mimics the brain ECM

u_--:r:-u;- > — Study the relationship between astrocyte morphology and
g g g ‘ J the viscoelastic properties of hydrogels.
Science, and Technology, University of s
"y - / Calcium functional assays, quantifying the protein: S100B
! Modifying the hydrogel stiffness by changing composition.
. -+
Oklahoma, Norman, OK. i _
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Generating Tagged Constructs for Defining TOGARAM1's Role in the Cell & Cilia

Lucas Daggs', Rose JohnsonZ2, Julie Van De Weghe2, PhD
Honors College, University of Oklahoma'; Cell Biology, University of Oklahoma Health Sciences Center?

Abstract Methods & Results

TOGARAM was recently inked (o the rare cliopathy Joubert syndrome, and
s cellular function is largely uninown. To uncover TOGARAM1's localization

we il generate 2 stabie oel i with inductie expression of tagged 1. Primer Design & Optimization| ————>| 2. PCR & Vector | C————» [ 3.LFC & Transformation |

TOEARAM, allowing us io visualize and track the prolein’s localization in

[ ]
living cells. To do o0, we wsed iigation-free cloning (LFC) o generaie agged
constructs. First, we designed LFC-compatible overtapping primers for our
intended insers, TOGARAM1 and HalaTag. Then, we amplified TOGARAM1

and the HaloTag using these primers. We prepared our expression veclar,

peDNASFRT, for assambly by Inearizing it with resiriction enzymes. Then,
we assembled the TOGARAM1 and HaloTag insers with the nearnzed

[ J [ ]
peDNASFRT vector using LFC. We ransformed E colf with the azssmbled
plasmid and allowed anlibiotic-resstant colonies fo grow ovemight. We
solated colores and verified that they contained comectly assembled

plasmids through restriciion enzyme digestion and whole plasmid

sequencing. Mexl, we will ransfect the venfed construct imto Flp-in T-REx 1812028 | {

' L4 retinal pigment epithekal (RPE-1) TOGARAM?- knockout cells This Flp-in T- e e e H@
REx system supponts site-spacific penomic ntegration and istracycline- —
inducible expression, umately allowing us o control the expression of 3
-

TOGARAM -HaloTag. Since our constnuct is in the knackoul background, we

can amil |etracycline for the knockout phenotype or add letracydine at - - e b
ncreasingly higher concenfrations for near-endogenous and overexpression, - . - - -
o o respecively. We will uss this cell line 1o define TOGARAM1's spatictemparal
dyramics throughout e cell cycle, cliogenesis, cliary resamplion, and cikary
sigraling. This call line is an exciting new fool for understanding the molecular

dliary function and structure. By iluminasing TOGARAM1's rale in cila "'-":““' u-I:de:'r wuchar w
function and structure, we will apan new doars lowands developing therapies
far people with cliopathies.

rales af TOGARAM1, a profein that & not yet understood bul important for 1 == | TOGARAMI & HuloTag wars smpifed by

|E. Selection of Integrants |  —| | 5. Transfection into Cells |<,:| | 4. Selecting & Verifying Constructs

Lucas Daggs, Rose Johnson, Julie Van De Background

Primary cilia ane antenra-iee micotubule- '__"»\\II

basad arganelles thal praject from the cell's r /
s ;‘ ; e e P D surface and are essential for cellular signa " l‘
’ transduction. Ciliary dysfunction can cause a 'l__ |

dass of disorders called ciliopathies. Joubert ‘\ - /
syndrome [1S) is a recessive "
neurodevelopmental dliopathy with ower 40
genes implicated, with all gene products
ocalizing in and around cilia. JS is defined by
a disinclive “molar footh sign” in axial MRIs.
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Investigating the Lipid Content in Pancreatic Cancer Tissue

Aanya Veragiwala,, Vira Chumak ,, Kamiya Mehla ,

Introduction and Background

Pancreatic ductal adenocarcinoma [PDAC) is a leading causa of
cancer mortality with a S-year survival rate of 1ass than B%.
PDAC cells have high rmetabaolic demands, retying

on glycolysis, oxidative phosphondation (OXPHOS), and B-tatty
acid coddation [E-FAQ) Tor enengy production 1o produce ATE
Cholesterol matabolism is crucial for FDAC call growth,
membrane stability, intracellular signaling, and imasion.

PDAC alters lipid retabsolism, promating lumor growth,
metastasis, and drug resistance.

The liver is central o lipid metabolzm. Disrupting it can restnct
PDAC energy supply and inhibit wrmor growth,

Stemid hormones, derived from cholestesol, regulate tumaor
groweth and metabolisrm. Altering cholestersl levels can imgact
their bissynthesis and tumor progression.

Several studias perfonmed in cancar cells reveal thal cholesterol
gymithesis i enhanced compared to normal cells..

Cholesterol sulfates influence membrane stability, cancer

survival, and chemotherapy resistance. Targating cholestero]
sulfate levals may offer tharapeutic baneafits.

i’/ Project Overview \

o Toimestigate the effects of stenoid hommones on lipid
metabolism in pancreatic cancer lissues. Spacilically, we aim
1o obserse how stensid hormones and STXG4, a steroid
sullatase inhibitor, infuence the accurmulation of tat droplets
and the armount of cholestenol in the tisswe samples.

o We hypothesize that stenid hormones ane expected 1o
nenease fat droplet bulidup and cholestenol Llevels, while
STHE4 may reduce or change thesa effects by blocking steroid

\ sullaLase ctivity. _/

Methods

Tumor Implantation, Tissue Collection, and Fixation

o Micewers injected and imglanted with tumors.

o Treatment groups: steroid hormone (dissolved in sesarme oil) or
STHE4 [solubilized in polyethylena glycol, dimethyl sulfoxide, and
saling].

o TiEswes were rapidly frozen at -80°C Tor preservation.

o Fixed in 4% paraformatdehyde (PRA) for 15 minutes to maintain
cellular structure.

Cryosectioning

o Frozen tissues were embeddad inan optimal cutting temperature
[DCT) compound and Trozen with liguid nitrogen.

o Cryostat sel 1o -25°C was used 1o section Usswe inta 5 pm
alices.

o Sections mountad on poly-L-lysine-coated shides for adhesion
and stored at -25°C until imaging.

o TiEswes sections were fived in 4% paralomnaldelyde (PFA) for 15
minutes at room temperature o maintain cellular struciune.
Figure 1: Cryostat Machins = -
The image here is a cryostat
miachine that was used to cut thin
sections of frozen iver and tumor
t=sues for staining and imaging. it

abE

allowed for a detaled analysis of
cellular structunes within the
samples.

University of Oklahoma,, Department of Oncology Science,

Fluorescent Staining and Imaging
o Lipid distribution and cell structures wene analyzad with fluorescance Micrscopy.

Hile Red is used to localize and quantitate lipids, particulandy neutral lipid droplets
within cells, containing TAG and cholestarol estars

4, 6-Diamidino-2-phemdindole [DAPT] for cell nucled visualization.

Grean fluorescent protain (GFP): GFP expressing lentivirug used Tor specific
lalsaling of cancer calts,

Slides weare imaged using Nuorescence microscopy, and FLI softwane was used Tor
the Muorescence guantification.

Tumor Tissus

Hils Rad
- - -
Starcid
Hormona
- - -

Lrewr Tinawe
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Margad
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Results

Lires Basmn T e

o) I ‘ i
[
Dur anatysis 5-TIL'I“.S [TI-&[“S“[;EIEEH'I’IGI"IES T'ICINS\& the ane REIﬂ Tluorescance
niensity. This suggests an increase in cholestenol andsor tatty acids within the
calls,
Statistical analysis revealed that the difference batwesn the stenid hormaone and
STXE treatment is statistically significant (p <0.05] in both cancer and Bser
tissues, This efect is pamicularly distinguishable in the liver.
These resulls supgo the ypothesis that stercsd honmones promote lipid
accurmulation, particularty in the liver. The findings align with the idea that lipsd
metabolism i altered in tumars, but further reseanch is neadad o confiom these
effects.

et

Conclusion

Statistically sagnificant differences werne observed betwean
axperimental groups (p < 0.05), allowing us 1o regact the null
hypothesis.

Staroed hommones inceased '3'.[:.' acid and cholestanol
accumulation in Wmors, supporting their role in lipid
metabolisrm and tumor progression.

STXE4 treatrment significantly reduced fatty acid content in
bath tumor and liver tisswes, suggesting effectve inhibition of
liped retabolism.

TheseTindings highlight the potential of tangeting systamic Lipsd
metabolisrm—easpecially through steroid hormaone pathways—
a3 a tharapeutic strategy in PDAC.

Given the liver's rola in regulating lipid balance, Turther
resaarch is needed o explore how hormonal changes affect

metabolisrm beyond the tumor environment.
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and Exploration Following Heat Waves
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/ Introduction

O

e

Objective

~

Mumerous studies have shown how long-lem,
gradual increase of global temperature has a
significant effect on ecosystems. Short-term
heat waves are Increasing In number and can

also have Intense effects]’

Avarags masn lempamsicre berds, Fabrusry 1EES-2018
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This research was conducted to explora why parental behavior

decreased while also examining how shor-term heat waves can
cause long-term damage to a population's success.

How does a heat wave affect

| predict that males will decrease exploration and activity during

and after the heat wave, reflecting long-term changes in ability to

Fligure 1. Map of increasing temperature in the United
States since 1895. Stickleback graphics indicate location
of natural populations.

Only male Threespine Stickleback fish

maintain high-enargy behaviors, even after the shon-term heat

"\ta\re has ended.

—

activity and exploration?

/

Methods

[

(Gasterosteus acweatus) exhibit parental care.

Ll tmemiory Buiid & nam

Dwiard the nest

Previous work? has shown that male

stickleback decreased parental behaviors
following heat waves.

e Figure 2.
E'_'“““‘“"“‘ Males expased
g ™ /ﬂ'\._ S EE e a simulated
3 o, S heat wave fan
2% ' j,_+ -+-_:\ leess than contral
E . /f Y '\ males. IIED days
E are post-
: i \*\:\ 'y |fertiization; FO
G Chi Chd €IS fhe G R Ry Fy era | 'OEYS @ne Post-
Dfagrirg stage hatch 2

It is unknown why parenting decreased.

A potentlal explanation: males do not have
the energy to parent after a heatwave_/

FIRST-ALAR ALSIARIH
[EFERCNCL IFARLI

« Data were collected from stickleback males taken

from a population experiencing heat waves.

—
~

Individuals in the
experimental group
(n=8) experienced a 5-
day simulated heat
wave. Controls (n=9)
were kept in individual
tanks with no heat
wave.

control and
treatment) were

and exploration.

+ \ideos of the fish were recorded before, during, and
every three days after the 5-day heat wave ended, for a

All individuals (bath

recorded for activity

total of 25 days, and behavior coded using BORIS.

R

Activity was measured as proportion time swimming,
Exploration was measured as number of lines crossed.

=/

Each assay was 10 minutes.

Day O=before the heat wave, 4=during. 27=after [ Control group

400 Experiment day: F{1,84.15) = 8.24, p= 0.005
3
fs00 |
O
]
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Figure 4. Experiment day . Heat wave group

-

Results

N

The fish are doing well after the heat wave!

* A heat wave does not affect exploration (lines

crossed) or activity (proportion time swimming).

+ An unexpected finding was a substantial increase in

activity around two weeks of continuous assays,
regardiess of whethar males experienced a heat wave.

. This could be due to habituation.

-

Discussion

N

p.

swim (Figure 4)! Reduction in parenting is not likely to be
due to impact of heat on activity levels.

It is still unknown why males decrease parenting after a
heat wave!

» The heat wave did not affect ability to explore (Figure 3) or

J
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Neural Correlates for Divided Attention in Children: Relationships with
Behavioral Treatment and Demographic Factors

Background

Divided attentxon 15 the abaliy 10 attend 1© multiple
sources of information simullaneowsly and is a cntical
component of cogmtive development m childhood.
Studies  have shown thal the newral mechamsms
supportimg divided attention are stull matunng during thas
period, with poental vamalality based on both age and
pender (Rueda et al., 2005) Asx childnen grow older,
mprovemenls  n cogmbive conlnd and  attentional
Nexsbility are often accompanied by changes m bran
activily, particularly i regions mvolved i execulive
function and sensory processing (Casey el al.. 2005)
Addusomally, previous siodies seggest thal  gemnder
differences may influence how anention 1= allocated and
sustained, potentially reflecting both biological and
environmental factors (Loe & Feldman, 2007). These
developmental and  demographic  Bactors cam further
mieract with behavioral interventions, potentially altenng
the neural pathways mviolved n altentaon.

The present study focuses on the neural comrelates of
dhivided attention mn chaldren usang EEG data collected
dunng the Auditory Aftenfion Task [(AUDAT) in the
CAPS siudy (Mekkanni et al., 2020) o asess how age,
wender, and particapation i behavioral treatment relate o

neural responses dunng divided altention.

Methods

= 204 Parent'Child dyads with indication of malireatment
were recruited from Cregon DS,

o Sexual abuse cases were excluded and omly
children 3-E vears old were included.

= Selected dyads were randomly assigmed to PCIT treatment
group or services as wsual contral group.

* Parents and children completed the AUDAT fo assess
attentsonal control. The AUDAT presented two stories
simultaneously, one om each side, and participants were
tasked to cnly listen to ane of them.

= Participants lstemed to four different narmtives lasting
approximately 2.5 to 3.5 minutes.

= EEG data was collected pre and post PCIT during AUDAT
using a &4 channel EGI Hydrocel Geodesic Sensor Net
with a sampling mate of 500 Hz

* Event-Related Polentials (ERPs) are recorded 1o identical
|} ms probes embedded in stories when attended and
umatiended. Area under the cury UCh was caboulabed
during 100-200 ms past stinwuli for each trial.

» Each trial differed m mierstimmulus intervals (IS,
sounds, and narratives.

Figmre 1. AUTIAT Furad gm

Sanjana Kota, Brenna Arledge, Lauren Ethridge
Department of Psychology, University of Oklahoma

Results

= A repealed measures ANOVA revealed that intersimulis mtervals (IS1) had a Mg‘rl:fu:ur.l effect on area under the
curve over lime (F{5, 1476941, p<0.001})). Post hoc tests showed sagnaficant dafferences between inak that wsed
200 and 10D ms mntervals, where 200 ms mtervals had larger area under the curve (1, 735p=-3.35, p=0.012}).
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* To test for gender and age effects, a linear mixed-effiects model was run. A significant effect of age was found

Z20d¥ dlaflfered berween gender groups.
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Discussion

* Results showed that interstmulus mtervals, partscularly
the 200 and 100 ms intervals, differed significantly in
therr AUC. The increase i peak amphitude during the
trials with 20 ms mtervals sepgests that the shorter
trials may demand participants o engage more and
facilitale more atlention during the shorber ntervals,
Previous studves support these lndmngs (Hamasda et al.,
203 Wirksirom et al. 199%6). In addition, prior research
haz showed that longer 1513 may peak later

Ciendler and age appear to be a coninbuling factor m the
albend 200 conditon, swch thal as older children
exhibited less attenton  overall. This palten  was
particularly strong for males, whensas females had a
shght decrzse across ages (Loe & Feldman, 2007).

The results of thes study comoborate pior work on 151s
by mdicatmg that there 15 oplimal ming between
stmuli. Planned work will be done o assess the
latencies of the 1515 © examme i longer [S1s peak n
differemt lime mnges.

The aspect of malireatment may also have a large and
unknown effisct on the bran activity of the participants.
Additonal analysis will be conducted o determine the
ellect of child maltreatment on these resulls.
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Abstract

Thermogenasis is the process in which the body generates heat by buming tat which contributes to
increase in whole body energy expenditure and metabolism. Studying thermogenasis can help
humans to battle diseases such as diabetes and obesity by improving metabolizm. Brown or beige
adipocytes are specialized cells which burn calories and increase the body's energy expenditure to
produce heat and regulate thermogenic functions. My project seaks 1o show the effect of a specific
protein, the uncoupling protein 1 (LCP1), in thermogenesis-meadiated metabolic benafits. To carmy
outl our experiment, we validated a transgenic mice model (UCP1-DTR mice] which expresses
diphtheria tosin receplor (DTR) under the control of the UCP1 gene. In this model, diphtheria toxin
[DTX) injection enables the specilic removal of UCP1 expressing cells as DTX is toxic to the cells
that exprags its receptor. Since these animals are bred within cur animal facility, first we performed
agarose gel electrophoresis using the DNA samples izolated from the pups o identify which pups
carry the transgene (UCP1-DTR) and which ones do not {wild type, WT). Followed by genotyping, we
validated this rmodel by verilying the ablation of LCP1 expression in WCP1-DTR mice in response 1o
DTX injections. Successful validation of this model will aid in understanding its role in
thermogenesis-mediated metabolic benefits. Further, this model will also aid in identifying nowvel
UCP1-independeant thermogenic mechanisms in future studies, which will greatly benefit the aging
and the obese population.

Background
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* Uncoupling protein 1 or UCP1 mediates the thermogenic response to cold
or sympathetic stimulation and often used as a marker for brown and beige
adipocytes.

= UCP1 is a protein that is expressed at the inner mitochondrial membrane
and uncouples the electron transport chain activity from ATP synthesis and
generates heat .

Results
Agarose gel electrophoresis for genotyping

sl = - ElEl- - & - - o al
H——— R —_ g Bl TR transgene (525 bp)

e e e —— —— . — — [TtErNE] pusi[i'u'ecum[u|

(200 bp)

Figure 1: Agarose gel electrophoresis for assessing the presence of DTR transgenes in the DNA samples. Plus
sign [+] indicates the UCP1-DTR transgenic animals positive for the prazence of OTR transgens (625 bp) and the
negative sign (-] indicates the wild-type (WT) animals which do not carry the DTR transgens.

Validation of UCP1 ablation in UCP1-DTR transgenic mice

WT and UCP1-DTR mice treated with Diphtheria Toxin BAT
(DTX) BAT 5
WT UCP1-0TR -
'WT and LICF1- DT OTx 7 4
OTR Diphitheria g
Toin (DT —— LCP1(33kDa) & ¥
— Lz
e — Pomcsay g \ o
Adult mice (3 months old) . ‘
WT  OTR

Figure 2: The laft panel represents the westemn blot images of BAT protein samples probed for UCP1 protein. The
right panel with the bar graphs shows the quantification of the optical density of the bands seen inthe western
blot images. Our findings damanstrate that the DTX injection eliminates the UCP1 expressing cells from the UCP1-OTR
mice that have the Diphtheria Toexin Receptor and not the WT mica which do not express the receptor. “*indicates
statistical significance betwesen the groups (p<0.05).

Methods

To validate the transgenic mice model, we conducted genotyping by Agarase Gel Electrophanesis in the cofiected
tissues from each mece through the harvesting of ear punches. Once these were collected, we procesded to DRA
extracton. Brefly, we added Extraction Solution and Tissue Preparation solution from a reagent iof 1o each tssue
sample. We incubated the samples, added a neutradization solutkon, and then were ready for PCR. To camy out PCR,
we used a Redex maxtune, Diphthena toxin receptor (DTA) and intemal control primers. After PCR amplitication we
havwe pesformesd aganose gl slectrophonesis by using 7% agarose gel and the genorbypes wens oondinmed.

In the second part of our expenment, we have ingected 3 doses of 100ng of Dephthesia Taxin (DTX) subcutanecusty
in'WT and UCP1 DTR mice every 6 hours. After 3 days, these mice were humanely suthanized and brown adepose
tissue (BAT) samples were collected aseptcally. The samples were homogenized in a 14 RIPA iysis butferand
protein extracts wers isolated. Protein levels was quanttied by Bicinchonanic acid method and the 15pug of total
profein was separabed by 4-20% S0E-PAGE and then were transfered to a PYDF membeane by westem blot. Then
UCP1 expressiocn was analyzed by proding the membrane with WGP 1 antibody awenmsght in a cold room. Foliawang
ovemight incubatan, the membranes were incubated with the respective horseradish peroddase-canjugated
secondary artibodies for Th at RT. The bands were developed using Peerce SuperSignal West Pico Plus
chemiuminescent substrate, and the signats were detected using the ChemiDoc imaging system. Denstometry
was performed using Fiji Image) software, and the vatues wene nonmadized to Fonceaw staning. The diference in
UCP1 expressiocn was analyzed by students t-test using graph pad prism saftwans.

BAT
o

& * Dur findings validate the ability to ablate UCP1

Conclusions

/ \ expression to further test ite role in thermogenesis
C o I.m-'l‘% in future experimants.
/ *  Deliciency of UCP1 in this model will also
e T it et et facilitate the identification of alternate LCP1 -
o
s = indepandent thermogenic mechanisms, which will
l e — greatly benefit the obess and aging population.
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Role of Uncoupling Protein 1in the
Metabolic benefits of Thermogenic

Stimulation in Aging
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B‘uckgrou nd:

* Previous study by Matargjan et al. investigated effects of
E3-AR stimulation on thermogenesis in aged (18 month-
old) mice.

* The study found that 23-AR stimulation improved glucose
metabolism and reduced fat mass of mice mostly due to 2
thermogenesis mechanisms:

- UCPi-dependent in brown faot.

- UCP-independent in white fat, via TG-FaA futile cycling
sHowever, it is unclear which mechanism contributed more

to the metabolic benefits.

Im portant Terms:
-Thermogenesis: the process of increasing energy usage by
heat production in the body.

Bromn Fat Barige Fit while: Fat
shoat LEF Lik Eecrv Tal Liss LGP
UCF-dependent bt in white Tt Fulle cycling for
thermaogenesis s UCF1
Tissues shrink Formed by ndependeni
with age beiging, which is T MODENess

hempered in aging Flentiful in aging

Mobilized glucose and Fi
= $aTp
- SpriaEin g

& Q-P‘ 1 respirsiien mapor fnde —BAT: Brown fat,
& ’ ; ."\ IWAT: Inguinal White
L Py — fat, eWAT: Epididy-
s Upodysis acaL1 ove | mal White fat, FA:
SowdTE | [ATRY | l TR Farty acid, UCP:

oyl B3R b i i
\\ Frrz el " uncoupling protein 1

: " i i
. DGATY \\ TG-FA CYC'IIHQ
Fsilenfication W Figure by Duraipandy
& Matarajan
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The Big Question:
Which contributed more to overall met-
abolic benefits: UCP1-dependent, or
UCP1-independent thermogenesis?

ﬁ‘ _‘ e

Wik UCPLOTR

Area undar the curve

Figure 1:GTT.Left shows Dicod gluoose kevels (maiol) inmice Ot Sach measuremens
time +~stondard deviation. Mice tregted with CL retum to bassine biood glucose
Iewets much foster than solne. fight shows the oreounder the curve (orbitrary units|
for the digba shown on the keft, +/~ stondord desiation, asterisks indwate stotistioal
sgnificance [p<0u0%1.
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Figure 2: Western Biot of & mojor probeins in TG-F& Cytling in iWaT of mice, with
Ponceou 5 acting oz a looding contral meosuring totol proten evels

= Saiine
B CLATEMY

Figure 5: Graphs showing cptical dersity of chowe Western Blot, normaliced bo Pon-
CEOU 5 SOndord, +/- Sndan deviation, &steriks indicote stotstical sgnificonce
tp<0L05) CL treatment upreguioted levels.of oll & major proteins in TG-Fa cyding in
UCEHDTH mice, but not as much as in WT mice

Methods:
* Usad UCP1-DTR mouse model to selectively ablate UCP1
expressing cells by diphtheria toxin (DT) injection.
* UCP1 ablation prevents UCP1-dependent thermogenesis in
BAT of experimental mice.

Mouse Model

usF-DTR Wild-Type [WT)
-Allcws removal of LCET -Contral
wia Diphthena Toxin (OT) Genes unaliensd

injection
[— :

= At 18 months all mice were chronically treated with E3-AR
agonist CL314,243 (CL) or saline for 28 days via osmaotic
minipump implanted subcutaneouwsky. All mice were injected
with DT 3 days before GTT and final tissue collection.

wiAfter 28 days, mice were anesthetized by isoflurane, then
perfused with ice cold PBS. BAT, WAT, @WAT, liver, and brain
tissues were then collected.

= For Glucose Tolerance Test (GTT), mice were fasted for 4
hours, injected with 20% glucose solution. Blood glucose
measurements taken just prior to injection, and 15, 30, &0,
and 120 minutes after.

* Protein extraction and Western Blotting for proteins in-
volved in TG-FA futile cycling were performed as described
in previous study by Natarajan et al.

Conclusion:

s UCP1-independent thermogenesis via TG-FA cycling contributes
significantly to CL-induced metabolic benefits in oged mice.

*Quite significant, since UCP-dependent thermogenesis is im-
paired in aging due to both limited brown fat, and reduced ef-
fects of beiging in older populations (Shin et al., 2017).

s5Since UCPHindependent thermogenesis mostly occurs in white
fat, which is plentiful in aging, this opens up new possibilities for
treating age-related metabolic dysfunction.
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Cancer maging and the Aole of LINFascwund- ) = Thres unknown cancer aell lines were
Gas vesicies (GYs) were platad and stalned with antibadias

* Early and accurate cancer detection isolated from Anabaena flos- mrgﬂling HEFR2, PD-L1, and TROP2.

is critical ta improve patient

Characterizing Cancer Cells

cutoomes

Traditional imaging like MRI, PET are
gapanshe of invasive’”

Uitrasawnds ane safe, inexpensive,
and widely available but limited in

aquas.

Imaging was performed before
lysis (Fig.d], after lysis (Fig.5),
and after separation (Fig. ).

Flugrescence microscopy revealed
distinct expression patterns:

Mystary 1 [HER2+): Strong red signal (Fig.
1)

Mystery 2 [PD-L1+): Very faint red signal
{Fig. 11)

to be Targeted with Gas e,

Tht Yoon Lab develops malecular - e e via buoyancy, Based on staining intensity and flow

ultrasound maging wsing engineared )
; eytomatry (Fig.13), | balieve the mystery
’ m GV's were prepared for
FAMAMAST AR ta uErEamE this cells were matched to SK-BR.3, EO771,

- e 5. A ]
" conjugation using EDC - AT d
? d MCF7, Ly.
V e S l C l e S ‘Whit Are Gas Veaiclis (Gl oheumiletry (porformved by lab and MCF7, respectively

+  OWs are gas-Tllled protein personnel).
e,

AADELIUCTUI RS Mads hf

Gas exchange 4 Uttrasound imaging was later
used to assess GV signals at
diffarent purification stages.

microbes

Thir air-filled core reflects

A45-300 nevh

Isabel Harlan, Sangpil Yoon, Syndey e

Turner i,

Compared 16 atandard agents, GWa ar amaller, mare
stable, and bioccompatibls

SBOTT cells weare cultured to ~80% Laarnsd Boundaticaal lnb akills in call culturing, probeis detection, and phass
- S — mimf conrast imaging.
Wy Use Targeted Antibodiss? . Eorflasncy e Mterad with p Suceesahully peroived weslern Slalting and immunofuarescense (IF] 1o
canfrasl, detect PO-L1 ard other caseer-related markers.
o *  Many cancar lypes exprass *Protsn axpraasion was asseaand with Identified unknown breast cancer oell ises wsing antibody-specific IF staining
wnigues surtacs proteing 7 western blotting and immunofluorescence {HERZ, PO-L1, TROPZ].
. Lt {IF). Tracked gas wesicle {GV) purification through lysis and titration steps;
’ Antibodiss allow us to target ) - _ - - Aitl-PD-L1 astibodiss wans ussd wisunlized wnder phass contrast microscopy.

Vs directly to these Figure 7, EOT7 Each techeigue practioed supports the Yoon Lab's broader goeal: devetoping
e o condirm sxpression (FIg. 7). targeted ultrasound oontrast agents for preciss cancer Imaging

] 3 3 s rataing, enabling highl ‘
Computer Engineering, The Universit r— - e et T e
, spacHic imaging - * \Western blotting showed - 0 o i HCFT calls amsd inbrodiscs ma §o renl-warld branslstional workfiows in
Why our Specific Antibodies? faint bands conskstent i N maolecular imaging.
witth PR-L1 or HER2 (Fig.
of Oklahoma ot et I
avasion and can b B — wias limited.
upreagulatad with IFN-y J i v g
traatrment!

E-cadherin/N-cadherin axpression changes during
EMT, & process linked ta metastasis'™

These markers help distinguish canoer subtypes and
progression stages

s :: 8 # Cells were transfected with ﬁcknﬂwtﬂd gm Entﬁ
. . - fluorescent constructs: mCherry
Project Objective red), mMeon (graen), and CFP-YFP,
| would Liks 1o thank the FYRE Progess for peovidisg B ressanch opportusity and

. Expression patterns confirmed comtizmmd supert throughout the semaster. Special thesis 1o SySeey Turmnerfo Ber
o . . i successtul transfection in a subset of geidancs and swntorship is the Lab, and o Or. Yoos for lesding such issovitive werk is
Our objective is to characterize EO771 breast cancer cells using protein colls under MUCIESCENce MICTOSCOPY muoleculs ulbesouss magey and welcoming e b tha lab team.

expression markers and evaluate their suitability for targeted |Fig- a).
ultrasound imaging with antibody-conjugated gas vesicles.
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Background Project Objective Immunofluorescence Staining Characterization
Microglia & Macrophages To i an . g . anc - ' . ‘ | " . .
i | o isolate and characterize endothelial cells (vascalar cells) and of GBM-Associated Vascular Cells & M IE["();{'IH
—\_" f : ¥ ‘]__/F- microglia (brain immune cells) from human GBM tumors.
Cytotoxic ‘' = Cytotoxic D & G @
Tcells T-cells ] - ] ] ] Comian W Bk wat Placa n
Immunomodulatory Role of " peton oo Celamd Heroste j
L& SRS EUE S
IU a- S C u a- r e S 1 n 'j.r k_“_ -r"\____ Mechanical & Endothelial Cells :» oy o '] @
Cecan . 0 @ 0 & (
I I Enzymatic R P in Picain Washin [resmi—

Cytotoxic Blood Brain Barrier Cytotoxic Digestion

Glioblastoma e ol L S S IS,

Glioblastoma (GEM) 15 an immunologically cold, high-

Microglia
grade brain tumor.

. [|11mm1-.:a.~|.|p|:-n:m‘|'.'-. microcnyirnment |mumg|la and . L .
Cell-Specific Protein Markers

Iaden Trinh ) Saurav Kumar’ Sree 'l:::'l:‘:.ph“-"":” prevents eytotomic Tl fom siacking e II’EHT 12 — Microglia marker CDGE - MicrogliaMacrophage |11;1rki.'r| I CD31 and CD144 - Endothelial Cell marker I
Deepthi Muthukrishnan

Characterization Results Conclusions
Microglia Microglia Endothelial Cells Successfully isolated microglia and endothelial cells and characterized

them using immunofluorescence staining and specific protein markers.

Future Directions

Department of Oncology Science, The

PIRY12 Arginase D3l
. . A DAFL DAFL DAL o ¢ microgli e nresence or ahsence of endotheli
University of Oklahoma Health Sciences N
Center College Of Medicine : Oklahoma Ll;:::::\nlwllllrr:ll.lilmt proteins to understand the immunomodulatory role of
City, Oklahoma e mos Acknowledgements
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Constructing overexpression of wild type TtcA plasmid

Nate Rouse, Hang Zhou, Valentin V. Rybenkov

Department of Chemistry and Biochemistry, University of Oklahoma

* We have found a certain gene, TteA, that is
resistant to PAMA, a potential antibacterial

ament

Plasmids are circular pieces of DNA in
which we can modify and insert into
bacteria such as E. coli to analyze the effects
they have

* Overexpression allows us to inecrease the
p]'luhlc'ﬁuh of certain p]'lr[v'l]u»' within

bacteria

Primary Objective

* To successfully create a recombinant plasmid
in which the TteA gene is ingerted through
purification, restrictive digestion, and
Gibson assembly.

* To insert the recombinant plasmid into E.
coli DHSa cells

« To construct overexpression to produce
TteA proteins in large amounts in the E.
coli DHSa cells.

PCR Amplify TicA gene

-
" h gy Qs ettt e
a3 . A
-
;
| 1
y A =

¢ Prepare E.coli BW25113 genomic
DNA by bacterial genomic DNA kit

» PCR amplify TtcA gene using
primers OPA 1012 and OPA1013 by
Phusion polymerase

¢ Prepare plasmid pBAD by Geneldet
plasmid Miniprep kit

¢ Restriction digestion pBAD plasmid
by Pacl and Neol

¢ Clean products from step 2 and step
4 by PCR DNA purification kit

¢ Gibson assembly product from step
4 by GeneArt Gibson HiFi Kit

¢ Transform to E.coli DH5a competent
cells

# Pick positive transforms and confirm

result by restriction digestion.

Restrictive Digestion

plasmicd e, =+ B |. o

Gibzson Assembly

% HOMORES CONLLEGE
Results

Confirmation of Genomic DNA

Plasmid pBAD Purification

ngly A DEVIR0 {1 5200 A DEOA0 (20231
pEAD 1 firial 1} 5.2 2,30 208
paAD 2 firial 1} 4.2 2.58 1.7
paAD 1 firial 2} 74D 189 i.88

Future Work

¢ Onee we have confirmed the insertion of the

recombinant plasmid into E. coli DHSa cells, we
can continue research on the effects of increased
TteA proteins in bacteria.
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Q Cloning of Mutant Ttca Gene

The UNIVERSITY of OKLAHOMA Isabella Kunnath, Hang Zhao, Valentin V. Rybenkov

Department of Chemistry and Biochemistry, University of Oklahoma

Introduction Experiment Results

Currently, there is an urgent need for new 1. Prepare E.coli BW25113 genomic DNA by bacterial A\, Prepared two samples of genomic DNA and
drugs. PAMA is a new potential antibacterial genomic DNA kit then conducted gel electrophoresis and gel
agent. We have found a combination of gene 2 PCR amplify TtcA gene using primers OPA 1025 and stain on each sample
mutations that are super resistant to PAMA; Ttca OPA1026 by Phusion polymerase, genomic DNA as PCR 1: Amplified Ttca gene by PCR using
is one of the genes where some of the mutation is template * previous genomic DNA template and OPA 102¢
found (Zhao et al., 2018) We plan to test Ttca 3.Clean product from step 2 by PCR DNA purification and OPA 1026 primers, then ran gel
interactions with PAMA. As of now, we have kit electrophoresis and gel stain
started the process of cloning the mutant Ttca 4. PC:R amplify TtcA gene with flanking pa_rl;s using C PCR 2: Amplified Ttca gene by PCR using
gene. primers OPA 1027 and OPA1028 by Phusion * purified PCR DNA and OPA 1027 and OPA 1028

- - - polymerase, product from step 3 as template < :
i . L. primers, then ran gel electrophoresis and gel
Pro‘] ect Ob‘] ectlve 5. Prepare plasmid pBAD by Genelet plasmid Miniprep stain
kit
6. Restriction digestion pBAD plasmid by Pacl and Necol
7.Clean product from step 4 and step 6 by PCR DNA

+ To construct clones of the mutant Ttca gene
+ Long term Goal: To see if Ttca gene is
directly involved in interactions with PAMA

D Before proceeding with Gibson Assembly,
purifications of DNA and plasmid are
confirmed using nanodrop. Concentration and

or not ] pl:lnfjcauou kit purity ratios are given to assess
h d 8.Gibson assembly product from step 7 by GeneArt contamination during purification.
hd et 10dS Gibson HiFi Kit _ . . .
9. Transform to E.coli DH5a competent cells E. Plate 1: Experimental group, with the Gibson

: Asszembly product, 1 colony present
Plate 2: Positive control, with pBAD plasmid
Plate 3: Negative control, with competent cells

» Genomic DNA encodes for Ttca gene and
plasmid is used for DNA insertion
oPaiOzs . ¢

: Results only
B.—' | A Genomic DNA PCR1

: Future Application

P
L
*_I e 108 + We are developing a small molecule drug
+ Mutation is added to the gene through primer
and restriction enzymes are added to plasmid
pcrz

10. Pick positive transforms and prepare plasmid,
sequencing the result
PCR1

* We want to see if Ttca mutation causes
resistance to PAMA.
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Inhibitory Effects of Cytotoxic Drugs

® Health

The UNIVERSITY of OKLAHOMA

on Pancreatic Cancer Cells

Matthew Boyd', Dr. Vira Chumak?, Dr. Kamiya Mehla®

Cancer 15 a complicaled and challenging disease (o treat due o poor vasoularization and increased mulisdrag resistance by the cancer cells. Many products, mcluding dihydroartemisinin (DHA), 5-fluorouracil {5-FU), and bomohamngtonme {HHA) are

effective treatments for current diseases such 2= malana and leukemss, and thus are the firgt slep in ressarching cures for current carcinomic dizease. 3.4 The estimated inhsbatory concentration (1C) 50 concentration of DHA ez 1103 pM, 5-FU 1= 10,3 pMd,

and HHA = B4.2 nM. 5-FU effectively inhabats the colony formation ability in studied cells depending on the drug concentratson. Overall, the inhibitory concentralions were calculaled using a dose-response curve companng the relative cell viabalsty 1o the
concentratxon in each treatment group. The lower the FC50, the more polent a dnag 1s; given thas data, HHA is the most potent of the three drags, whale DHA has the weakest polency.

Introduction

Backgrouml. Cancer i a complicated and challenging disease to treat due to poor
vascularzeation and increased mulisdnag resistance by the cancer cells. Pancreatic
ductal adenocarcinoma (FDAC) patients have a very low, 24% one-year survival
rate, and a five-year survival mbe at 9%%.' The first step in evalustmg drugs for
therr effectiveness as a treatment for cancer 1s their performance on én vigne cancer
cell lines.

Drugs Tested. DHA dasrupts cellular function by attackmg protems and heme
withm amy cell® S-fluoruracil {5-FU} 1z a known anbcancer drug that i most
effective in treating colorectal and breast cancer and bas been used in clinscal
seitings 1o understand how cancer cells develop resistance W anbcancer
treatments. 5-FUU works by inhibiting essential bicsynthetic processes such as
DNA synthesis, as well as canses the misincorporation of fluorooucleobides m
DNA, evenlually beadmg to cell death® HHA inhabais protem synibess,
specifically by interferg with the elongation process of polypeptide chains., in all
cells leading 1o cell death.”

Assays. The CellTuer-Gle assay was used lo measure metabolic function by
detecting the luminescence of cells, which 1s directly proportional o ATP levels®
Additionally, a Crystal Vielet assay, whach stains attached cells in a well violet,
was used bo measure absorbance and thus bow many cells were present.?

Hypothesis. Thas study demonstrates the cytoloxic effect of DHA, 5-FU and HHA
3 pancreatic adenocarcinoma cell line in wire m a dose dependent
We hypothesize that, as the concentration of a drag mcreases, the

relatrve vishility of the cells decreases proportionate to each drug concentration.

Materials and Methods

Cell culture and treatment
oom Dish = Irwubike a 37T
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Colony Formation Unit Assay

Saed 2 cellstwel] Three wells ane the control, and Stmin with Crysial Vialet.
the ather three are tresed with 3- brge) was usal w smlyse
FLUI 4 the desined conceniration.  colony numbers and coverage.
They are left to incubaze for 10
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Based on the trend lines,
the IC50 1= 110.3uMd,
and B30 is 11pd for

) DHA. The cells
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= J )
e increasing, prolsf o,
!-_} explaining the increased
ATP production, 2= seen,
inthe 1, 10, and 100nm
welks.

Incubate overnight

Crystal Violet Assay

Bafore Wash

Aspirsir media in
eapermnsalal foakeral] wells

wall, than

Wsh wells with FES Aal0SeContd PR mears the sheorhasce
A o coddl 100% methanal Violet thea semone At Wash wmirg & qecTephaiomeer
il wash with g
siefinol aned sir oy ke 4 dmes

The IC50 for 5-FU is
10.3pM and IC30 =
4.5TuM. From the
graph. the drag had a

mmmma] effect on the

oells until 1pd, where
the relative viabality
greatly decreased from
an average of 20%a to
around 4.

Comssdermng the trend
lines, the 15 for HHA
15 ¥4.2 nM and FC30 is
128 nM. The cell
proliferation was
increased as an adaplive
respanse ko low
concentraton of HHA
but after mereasing past
the 100 nd, nearly all
the cells deed.

The two images are representalive of the three images analyzed per group. Both
graphs illustrate bow 10pM of 5-FU sigmificantly inhsbited the formation of cell
colomies. Addisonally, the top graph shows that there were around 75 colonses in
wells treabed with 10uM 5-FU, bul the second graphs shows that these were very
small colonies of cells, as they ook up around 1% of the tolal area of the well.
For the lpM concentration, the colony count was much greater at around 180

colonies and accounting for nearly 25% of the area

Conclusion

In conclusion, the IC50 results for DHA, 5-FU, and HHA sllustrate that there are
leamible concentratsons, 111.3pM, 10.3uM, and 54.2nM respectively, at which
these drugs inhibit the cellular growth of pancreatsc adenocarcinoma cells and
induce apoptosis. The kvwer the IC50, the grester the potency, mdicating that
HHA had the strongest potency while DHA had the weakest. Furthermore, the
colomy formation resulls express that 5-FU and nis ability to interrupt DNA
synthesis significantly impact the formaton of cell colomies. Whilke there were
still cell colonies present at 10pM, the colonies were much smaller than at [pM,
which demonsirates that 5-FL was effective. The next step m thas research is 1o
maove from im wiro to e wive cell treatment to evaluate if these resulis are
applxcable beyomd the optimal envircament im wing o improve the survival rales
for mndividuals with pancreatic cancer.
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Introduction

DHNA across multiple microorganisms
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/' L \ * Necessary for cellular function DHNA subunits structurally alloste :’:ﬂ?{":: Jlated
J Y = Antibiotics already inhibit this pathway COnSarved as octamar y regulate
'OV‘{”{MIL" * With the rise of antimicrobial resistance, B e “f .- -1_\. 4/ TN
] (=)
GTPCH | more targets are needed. S — ? X g
-'an;-xw-mm.w‘u Fn T - ﬁ A ey qu.‘/? N L
DHNA | DHNAE ,.z L’* ){S’-' )l '9-;1 y ;;‘h"" ‘ .*ﬂ‘:}‘fz% it
syt 2. Saycioptan nzyme a N W
5 } N ! e AT L W
HPPK | * DHNA is native to W ﬂ} w 132_1: N_ﬁﬂ: :
oA prokaryotes DHNA Active Site S
D"'F'f im L - Exists as an octamer Characterization & resitue datation
DHFS | * 8active sites Hp DHNA does not form _.( 2 o
P— * Good candidate octamer ;
DHFR | for development Coth: oo POB: 1008
X of new -mmmf* J
,LCL antibiotics ,,-; "*ﬁ%

L
N ™

Structural analysis of DHNA

Future directions

Structural analysis of DHNA using
cryogenic electron microscopy
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Background and Motivation

Fadta WG Fig. 1 — Mative and denaturing
— electrospray (ESI). Matve ESI
sllows the preservation of the
- tertiary and guaternary structure

’tﬁ‘ of proteins/protein complexes.
Dasamradopt (Figure created with BioRender)

Denaturing Mass Spectrome diMS) generally involves the
use of acidic solvents having high organic content (e.g.,
methanol). Such conditions unfold the structure of protein
species, hence valuable higher-crder information is lost'.
Native Mass Spectromet nMS] applies conditions that
allow the native folded structure of biomolecules to be
retained. As such, it enablez the study of a variety of
macromolecular assemblies, providing information  on
topolegy, or non-covalently bound ligands, cofactors, from
which biologically relevant insights can be gathered?.

Our objective was to perform gas-phase sequencing of
myoglobin (Mw = 17 kDa) to confirm the presence and
location of the heme group — a task not possible using
generic denaturing environment during M3 analysis.

The clean-up of myoglobin standard was performed with TK
MWCO Zeba™ szpin columns (Themo Scientific). Sample
background was acetonitrile-water = 1:1 + 0.1 % formic acid
for denaturing, and 150 mM ammonium acetate (pH 7.0) for
native mode analysis. Samples were directly infused into an
Orbitrap Eclipse™ Tribrid™ mass spectrometer using a
Manoflex ES| source (Thermo Scientific). Borosilicate
emitters were pulled using the Sutter P-1000 Micropipette
Puller and coated with Au-Pd alloy using a sputter coater.

Fig. 2 — Scanning electron Fig. 3 — Positicning the emitter
microscopy (SEM) image of in front of M5 inlet for
an emitter tip (id.: 6.576 pm). performing nanoESI.

Fig. 4 — The ES process®.

« | A fine mist of droplets is
"| emitted from the Taylor-cone.

These droplets  undengo

repeated evaporationfission

Ll events until gaseous analyte

lons are generated.

ZFornelli Lab, Department of Chemistry and Biochemistry, University of Oklahoma, OK

In addition to intact mass (MS') analysis, tandem MS (or MS32)
experiments were also performed to obtain information about
amino acid sequence and position of bound eofactor. Multiple ion
activation techniques were utilized, namely: higher energy
collisional dissociation (HCD), collision-induced dissociation
(CID) and ultraviolet photodissociation (UVPD).

Fig. 5 — Schematics of the Orbitrap Eclipse Tribrid M5. Compariments
where ion activation took place are highlighted with different codors. Color
codes: blue — HCD; orange — CID; purple — UNMPD. Generated fragment
ions were directed into the Orbitrap mass analyzer for detection.
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Fig. & — Raw and decomvohied (zero-charge) mass spectra of myoglobin.
Top: spectrum acquired in denaturing mode. Bottom: native MS spectrum.

In native MS proteins remain more folded, resulting in fewer
amino acid residues being exposed to protonation. This leads to
lower charge states and narrower charge state envelopes. In
addition, the native mass spectrum shows an abundance of holo-
myoglobin  (myoglobin  containing the non-covalently-bound
heme), while in denaturing MS only apo-myoglobin was
observed.
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Fig. T — Combined fragmentation maps of myoglobin in native mode
using HCD, CID and UNMPD. Top: harsher ion activation (HCD and
CID NCE 33-42 ). Bottom: milder jon activation (HCD and CID MCE
27T%, UVPD reaction time 50 ms). Heme cofactor is attached to
histidine residue highlighted in yellow (UniProt #P68062). Red circles
indicate cleavage sites that produced fragments camying the cofactor.

Cenatunng = Denaturing  MS  yields

oy higher coverage. Mative
MS enables us to localize
the non-covalently bound
heme cofactor. Combining
results from fragmentation

techniques of orthogonal
nature strengthens the
confidence in pinpointing
the position of heme-

o attachment.
I
: | 2am Fig. 8 — Sequence coverages
. | ] obtained with different ion

activation methods.

Future Directions

Submicron emitters can significantly improve the quality of
native mass spectra due to decreased salt adduction®.
Plans include developing a reproducible method for creating
nancscale emitters. Use of submicron emitters can be
exceptionally useful when extending our study to larger
protein complexes, e.g., hexameric enzyme glutamate
dehydrogenase {~ 320 kDa).
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Introduction Results
Environmental pollution from heavy metals like copper (Cu) is a growing threat . ; ;
to ecosystems. While copper is essential in small amounts, high levels from Effect of Treatment (Iﬂ mM Interaction Between Treatment and
mining, agriculiure, and industrial waste can harm organisms and alter behavios. CusS0Oy vs rﬂntm]} Selection
W used Drozophile srelanogaster (fruit Mies) wo stedy how copper exposurne

affeets decision-rmaking behavior in females, especially their cgg-laying

(oviposition) and feeding choices. E 0150 E BurraBeraMine | [Harclerﬂn:ﬂan:ls]
By comparing flics from mtwo populations with different histories of copper ,f B E
cxposure and resistance, we aim to understand how esvironmental toxins ﬁu'h"' -
; e B han r past £x & M - 015
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e * Why It Matters: Represents flies adapted to significantly reduced the proportion of cggs Treatment and Selection (F = 7.59, p = 0.0068). Flics that
= I:' ) - intense copper in a small arc laid per well CoMmpr o to control (F = 7910, p were selected for copper resistance responded differently to
- ey ] ’ . l:“-ﬂ] . < (L0001 ). T_h”" suggests I'.|l.-ell: D melanogasier copper exposure than control lics. In sclected lines,
Fe ma e S £ E * Location: Hlu':_R'_dE“":' c":'""-“'“_’ females avoid laying cggs in copper- oviposition behavior changed more under copper treatment.
] ! - B*f'_'-gm” nd: Fruit orchard using copper-based contaminated food. Bars show mean response +
£ | pesticides 95% confidence intervals.
* Copper Exposure: Lower-level, widespread =
CRpOSARE Key Aims Future Tests
k l 1. b h * Reslstance: Likely cvolved copper resistance
A A E t E diffiercatly = Determine how copper sulfate exposure affects = Contimue collecting data to confirm whether population
nna’ u a’ lza e Verman * Why It Matters: Represents flies exposed w oviposition behavior in D melenogasier origin significantly affects behavior under copper cxposure.
copper over a larger area females. = Test additional generations to cxplore whether copper
* Compare behavioral responscs between two fly resistance continwes to influence behavioral plasticity over
| Methods populations with different copper exposure titme.
. . historics. = Examine possible differences between males and females in
a AN e ok Fpeeaiom] | [Co e | * Test whether past selection for copper decision-making under copper stress.
Honors COllege ) The UnlverSIty Of B — - resigtance influences belavioral plasticity = Investigate newral or genctic pathways that may underlic
'ﬁ/] * under stress. behavioral responses to heavy metal exposurne.
[r—— [ Eatea | I -
Oklahoma, Norman, Oklahoma 7301, N L S 8 —— AR
| o1 AR Raeotn W CERTL, (o F ] —— - b i
. . P — = [P References Conclusion
[T —
Flrst - Year Re SearCh EXp erlenc e ( FYRE ) ) 1 * fote e o I. Rand, M. D Tennessen, ). M. Mackay, T.F. C.; Copper exposure significantly reduces oviposition in 0
- B 1 e Anholt, B. B H. Perspectives on the Drosaphile mielkemagaster fermales. Flies selected for copper resistance
h 1 f B : 1 d l : ) i - melanagasier Model for Advances in Toxicological show altered behavior under stress, indicating that
C O O O 10 OglC a Clence S ) Populations & ‘hEIN“m_' Science. Curr: Protoc. 2023, 3, <870, selection history can influence behavioral plasticity. While
= Used [0, meelanogasier f|:.:|'|w|l.":\ |'||.l|'|!|.H|5I-M and MO populations 2. Calap-Quintana, P Gonzdlez-Femmandez, 1.; Schastii- population differcnees were not statistically significant. a
* Lab-reared through multiple gencralions ""“”:“:"'"""l'-" gen 18) Ortega, M. Llosens, 1.V Molid, M. D, Drosophila possible trend suggests that naneral origin may shape
) Two selection groups melanagasier Models of Metal-Related Human belsavioral responses fo copper exposune
. Etd“lf-hlﬂwwd 1]“;%;' TT-"J during sdulthood) Discases and Metal Toxicity, fnt. J Mol St 2017, 18
= Control (contred Tood only)y (T, 1456. ﬁfknﬂw‘ﬂd mfﬂti
= All fMies returned to control food for one generation before testing 3. Everman E R Cloud-Richardson, K M- g
Owvipasition Assay Data Analysis Macdonald, 8. J. Characterizing the Genetic Basis of I would like wo thank my mentor, Dr. Everman, for all her

Copper Toxicity in Dvosophila Beveals a Complex support throughout this project. | am also incredibly

+  Meazured behavioral responses (egg-laying) Pattern of Allelic, Regulatory, and Behavioral grateful to the OU FYRE Program, Dr. Heather Ketchum,
Tested for: Varition. Genetics 2021, 217 (1), iyaal20). Dr. Mitos Savic, and Dr. Slavik, as well as the OU Honors

+  Population origin 4. Famberlan, D C.; Halmenschelager, P. T Silva, L. F. College, for making this opporiunity possible.

+  Copper resistance selection 0, da Recha, 1. B, T. Copper Decreases Associative - :

¢ Interaction between population and selection Learning and Memory in Dvosaphila melanogaseer. % HOMNORS COLLEGE

*  Analysis conducted using ANOWVA Sei. Toral Envinos. 2020, 710, 135306, '




CeMBio Microbial Affect on
Population Growth and
Behavior of C. inopinata

Nicole Estrada

School of Biological Sciences, University

of Oklahoma

CeMBio Microbial Affect on Population Growth and Behavior
of C. inopinata

Nicole Estrada

School of Biological Sciences, University of Oklahoma

Meet the Participant

For this experiment, we used nematodes

as our experir!'uemal subjects. Nematodes Figure 2. €. ol naters primany habitat: figs
share approximately 81 3% of the human IR N WA P T P P C O e Pl Ao -
genome and are excellent lab subjects due sarchfor usimate wic fg: e i up 10097000
totheir easy handling, rapid reproduction m
rLrava. price, and low ma?ntenan{.e.' Inaur Food is perhaps the mast essential
study, we used the species C. inapinata ta aspect of an animal's existence
conduct cur. experllrnent al.'ld thu‘s.,we were Without it, it isimpaossible 1o grow
able o e-m-lylmamnulate i e-.nvucnn_we-.nt ar reproduce. The broader purmpase
by cant rf:ll 1 |!1g, e rnpfera.t'.u re, bacterial of this study is to explore the
strain, incubation time, et bialagical and genetic factors that

drive species, specifically €.
inopinata, to choose their food
Focusing on observing whether C.
inopinata displays preference for
certain bacterial strains and the
passible reasons why, this study
also was designed to investigate
differences in behavior companed

Figura 1. C. imopdnert @ undes mic rasa ope . .
i v, e mkeal et o el e SO 11 to its close relative, C elegans.
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Population Growth Study
Mematode embryos of £ inopinata were obtained from stock populations kept at 25 degrees
Celsius through a procedure called “bleaching.” After performing crosses (4 adult males and 1
larval stage 4 femalel and letting the nematodes reproduce for a period of seven days, each
plate was observed under a microscope to count the number of totalnematodes on the plate
after one week. This iswhat we plotted in our population growth figure. Each dat is the
number of worms an asingle plate [resulting from a single crossl after a week of population
growth when reared ona given bacterial isclate. We only have population growth for £
inopinata on allthe CeM bio strains, none of the fig bacteria.

Behavior Study
After nematode embryos of bothspecies [C. inopinata and
C elegans] were abtained by the “bleaching” process, the
embryos wemne placed in the center of agar plates seeded
with twa chaices of bacteria, each lawn the same distance
framwhere the embryos were placed and on oppaosite ends
of the plate. One lawn was the control, £ col, the ather
lawen was the experimental bacteria. For the experimental
bacteria, we used 12 strains from the CeMbio collection, a
group of bacterial isolates associated with C. elegans;
additianally, we used 7 fi,g bacterial isolates (Solated by the
‘Waoodruff lab) that are associated with the natural
enviranment af C inapinata, As a further contral, we used
plates with boththe experimental and contral lawns being
E coli, After a period of twehse hours, we counted the
worms ineachenvimnment the experimental bacteria, the
contml [E calll, and nat on either lawn, We anly measured
chaoice with the CeMbio bacteria. The fig bacteria data
shown isonly with C.inopinata.
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@ Analysis & Discussion

The results of the behavior study show that C. inopinata displayed a significant
preference for Ce MBlo bacteral stralms over the control E. coli strain. Howewver,
the population growth study observed that anly 7 out of the 14 Ce MBio strains
yielded a higher populationsize than the contral, and the ather ? yielded a lower
populationsize than the control Therefore, the preference of C.inopinata is
unlikely attributed to boosts their population sizes. Statistically, the p-values of
the behavior study were allshown to be significant when run through ANOWVA,
However, population growth study was only found to be significant for strains
JuB66 and CEentl

Next Steps
« Observe whether C. inopinata’s preference or CeMBio bacteria arises
genetically (is there a specific gene that codes for it?)
* Investigate if there is a biological phenoty pe in C. inopinata that draws it to
CeMBio strains (protein detection, smell, etc)
# Explore the relationship between the genetics of the CeMBio bacteriaand C.
inapinata are there as pects in both that s pawn this preference?

-
SavinWoodruff Ph.D
School of Biological
i Sciences | The
EigWorm Lab
Colleapues University of Oklshoma
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BACKGROUND AND MOTIVATION

LIFESPAN HISTOGRAM

Primary motivation behind aging selection:
medicine seeks to maximize health and life spans.

Artificial selection iz an effective experimental way of
shaping phenotype. “Ardificial selection has been practiced
for centuries, originally during domestication to increase
expression of desirable traits, and more recently as a way
to understand processes underying evolutionary changes
at both phenotypic and genetic levels(Garand and

Rose 2009)"."

Working with worms does not pose the same ethical
issues as testing with humans or other animals.

Why did we look at different strains? We are looking at
C.elegans, a self-fertile hermaphrodite, which causes
problems with selection because the wild type does not
hawve much chance for gene recombination.

As a result, we used a mutation in the gene fog-2, which
transforms the self-fertile hermaphroditic C.elegans into
a malefemale strain.

We also introduced the WOUG3, a strain of C.elegans,
with a fog-2 background that has been mutagenized five
times to increase standing genetic variation.

Purpose: discovering the factors, such as mutations,

that play a role in the growth and death rates of populations,
even in humans, and lead us to ways in which we can
solve these issues. To set the stage for experimental
evolution, we characterized lifezpan variation in our
ancestral strains.

This depicts the importance of selection in increasing experimental variation.
Artificial selection is exceptionally effective in phenotypic diversity.

Our experiment lasted four weeks. We began with

sixty plates per person, Twenty plates per strain, and ten
worms per plate. Each day, we scored the worms, using
spreadsheets, counting the number alive and the number
deceased. We also recorded the causes of death. Each day,
the populaticn of each strain diminished until we reached

a little over Day 30, and no nematodes remained alive.

ALIVE OVER TIME

The graph represents three different individual collections of data.
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The hisiograms represent individual data for each of the three strains tested.

After collecting individual data, we used a Cox mixed effects
model to obtain our statistics, which is best used to find failure
rates among data. In this case, we wished to discover death
rates. We used cbserver and plate effects and discovered that
the plate effects were more significant. Meaning there is more
variation between the plates than between the observers. We
failed to reject our null hypothesis that the rates of CGCA1, the
C.elegans wild type, are equal to those of WOUB3. The
slight variation we observed was likely due to random chance.
While a marginal increase in lifespan was seen in the
mutagenized fog-2 strain with a median ifespan of 13 days,
compared to the unmutagenized fog-2 strain with a median ifespan
of 11 days, this difference was not statistically significant with
the Cox proportional hazards recording a p-value of 0.52.
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Artificial Selection of Lifespan in Obligate Outcrossing Nematodes

Val Yocom, Catherine Everitt, Jonathan Palamattam, Kimberly Moser, Gavin Woodruff, Ph.D.

OU School of Biological Sciences

Introduction: Discussion & Conclusion:
The goal of medicine is the maintenance of health and a subsequent Ll o ‘""":_"';“"""" e On average, we found no
maximization of lifespan. To progress this goal, an understanding of allelic L median difference in lifespan
drivers of long, healthy life must be established. 4 variation between any of our
*  Aging-associated neurodegenerative syndromes affect large proportions ) strains. We failed to reject the
of the global population. In 2021, an estimated 6.2 million seniors were ' m ) b mcnt'.:i null hypothesis.
L4 [ ® [ living with Alzheimer’s in the US alone!. im T
Artl flc 1 al S e l e C tl O n O f +  Further allele sequencing of nematodes could identify those associated :,‘ Emalite it inlc s ul s
with degenerative conditions, and with improved health and lifespan. i
+  Known life-extending mutations are commonly associated with adverse %1 T T While 5o significant relationship
° ° ° effects on fertility/reproductive fitness®. . — - between strain and lifespan
+  There may exist novel allelic relationships with fewer negative - variation was discovered, this
Lifespan in Obligate =t .. A
) lifespan distributions, whiene
o Using ihe model species Comorfuabdinis alegoirs, our la alu b " D s m*tﬁr:’:“;;“
O emphoy arificial selection in the exploration of novel allelic [T T T :
utcrossing Nematodes i
Methods: Future Experimentation:
Our first objective was to establish ancestral strains and test for variation in Now that ancestral populations and
° . lifespan. Each of three observers tracked 200 worms from each strain, for a wotal of lifespan distributions have been 1
Val YOC O l I l C athe rlne Eve rltt ]O nathan 600 worms per observer | 1,800 overall). We monitored three strains: a wild-type (. established, rounds of truncation Fipemn 2. Lifuapan Salncrion Wiarkho
) ) elegans, a fog-2 mutant (the base obligate outcrossmg line), and a further selection are to be carried out under | [ LT;'_!";:;;;wm'wa
P 1 K . b 1 M G . mutagenized fog-2 (tagged WOU ), predicted to have greater variation in three selection rcg.,j:lmc:i'. none 2 Sngl 2;-\,.-,.“.,..,,,,"
lifespan. These worms were grouped 10 to a plate, transferred as needed, and (random), long-life (top 20% i
a‘ ama‘ttam ) ]'m e r y O Ser ) aVln chcu:r:cd for life daily. Upon their natural deaths, the date and manner of death for lifespan), and short-life (bottom 3 .;.,_......;::.. -:';mm —
each worm was recorded. This data was then pooled for analysis in R 20" lifespan). This will be repeated al gy -
‘ N ? O O d ruff Ph D with 40-80 generations across 2-3 5 T:;m.d g c-mrﬂrx‘:".
) * 4 Results: years. Eventually, a number of _‘;::ﬁ'ﬂhgmxﬁlx::r;“hw
these replicate populations will be [Lirg-ibe asbactinn)

., Ineliiddusl Dt for . aiigans Alhes Ot Time . Prasbact Dt far . baggarns Al Ovae Tirrss sequenced against the ancestral 'PJ'N:;"I::::HEI?:; ::—f‘::ﬂ
population, where any significant Y ———
allele shifis can be explored as repent

OU School of Biological Sciences e
g i . $ _— Alleles which consistently and uniquely shift in long- and short-
§om — Jom | —_ lived worms, and not in the randomized regime, could be
. H ] el N - il T— examined as potential modulators for lifespan. Further, alleles
that of ko ; ] coding for long life in . elegans can be checked for
1 e ] orthologs in humans, hopefully allowing for steps to be
: made in nnderstanding longevity on an even greater scale.
Meardy every irail imaginable can be molded
by selection. Arificial selection for lifespan o
poses umigue challenges, setting C. slegany up as B ® i L m =
an ideal ol for such expenimentation. - — - —
Frjura 2. Deta anslysis for iy population of SO0 nerr losas. Figum & Julhhrmxlu:-l:ll::m|.||nll'&I.ulll.u:ul.i.dlml-\.'l \‘t‘ﬂrk.‘i ('itl."d.:
Acknowledgements The first point of interest fior analysis was the median number of days lived between R -

strains {the no. of days at which 50%% of worms were alive). In the analysis of the 600
worms | observed, we found medians of 12, 12, and 13 for the wild-type (WT), fog-2, et B i YL ey 5 o £
and WOU mutants, respectively (Figure 2). This was like the pooled data, which had 5 Wi B D, W, Mol T B (35845, b
medians of 11, 12, and 13 (Figure 3). Despite the slight changes, the difference in it P N, 1. bhachind, 1 ek
lifespan variation between strains was not high enough to be considered statistically o, . i, 4 LT
significant. Lifespan of all strains had a skewed-nght distnbution | Figure 4).

e im part by an awand fom the N5F (grant @ 22




Precise Assessment and
Segmentation for Stroke
Outcome Prediction

Sanchith Velmurugan, Luke Finnegan,

Van Lang, Dr. Gopichandh Danala, Dr.
David Ebert

Electrical and Computer Engineering,
Data Institute for Societal Challenges
(DISC), University of Oklahoma

Precise Assessment and Segmentation for Stroke Outcome Prediction

Sanchith 'u’e.l'muruganl, Luke F:'nneganJ: Van Lang ;]'Dr Gopichandh Dana.l’a‘..z Dr. David Ebert 12
lEIectncaI and Computer Engineering, Data Institute for Societal Challenges (DISC), University of Oklahoma

Background

Acute Ischemic Stroke (AIS) is the most commaon type of stroke
that sccurs when blaod clots block an artery in the brain,
leading to severe disability or death due to infarction.

s In 2022, there were 7.6 million AlS cases, of those, 3.3
millian were fatal [1).

+ AlS accounts for 63 million Disability Adjustad Life Years
[2].

Figure 1: lllustration of blood clot in the brain [3)

Study Objective

The primary motive of this stroke segmentation project is to
improve our existing stroke prognosis pipeline by reducing
human effort and increasing the speed and accuracy of
segmentation.
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Figure 2: Workflow of acute stroke care: from onsst Do recovery,
including role of Al-CAD

Dataset

This study uses de-identified CT and MRI brain scans from 179
AlS patiants treated with thrombolysis at UT Southwestern.

The imaging data includes brain CT and MRI scans.

[ Sub Task

ML Models:

[ Tiotal Cases [ Tralm 3ot [ Test Set | Valldstion Sot |
) 1 a5 kL m
et Yulune) 10 131 b T

Table 1: Size of Datazet for Each Sub Task

Figure 3: Sample CT and MR data [4]

Methodology

+ 3D U-Net: a deep learning model that creates full 3D
segmentations from limited annotated data.

Input 3D Image Chuipast: 30 probatiity

maps Tor sach olass

LA
||I summatien [skip eonmestion) II | |
1

analysis path —

{on

Lip-cony

ﬂ Concal
Corw o+ Relu
o o
]

synithesis path
coder) |Baceder)

Figure 4: 3D U-Met architacture 5]

Evaluation Metric:
+ Dice Similarity Coefficient: A Statistic that measures

similarit

y batween two samples (predicted sagmentation

and ground truth segmentation).
o Values range from O (no overlap) to 1 {perfect overlap).

Dice =

2x

2X Area of overlap _
Total area -

+

Figure B: Dice score calculation diagram [8]

+ 3D U-Net achieved an average DICE score of 0.7 on test
SEANS.

+ Performs better on larger infarct volumes.

* Overfitting on smaller regions (Dice score will penalize
owverfitting).

Figure 6: Comparizon of raw brain scans, ground truth annotations, and
madel predictions

Figure 7: Sample prediction of large infarct volume

Conclusion

+ The 3D U-Nat model has successfully been trained,
achieving a Dice score of 0.7.

# The model shows promising segmentation performance.

* The results lay the foundation for a scalable, Al-assisted
stroke diagnosis framework that reduces manual effor
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Computational Fluid Dynamics Simulations for

Photothermal Treatment of Cancer

Authors Johnathon Rawlings (Student) and Dimithcs Papavassiliou (Mentar)

ArTiliations The OU Schoolof Sustainable Chemica | Biological, and Materials Engineering

Computational Fluid (@ inoducion 2

| began my research with learming how to use Ansys Fluent, a

- - l - f My research during this semester was for the applications of carbon ) o ) o
Dynamlcs Slmu atlons Or nanctubes (CNTs) for cancer therapy! We believe that it could work because fluid dynar.nu: 5|ij|latu:rn SFEWEFE'DFE |WESWE||"."E'FSEI!:| |n.|t, I_
CNTs heatup remarkably quickly, s if bonded to acancer cell, it could be began I:ural.r's.tam ing and |n'.||:|lemer_1t|ng models that varied in size
heated enough to target and kill carcinoma, andmaterial. Through a series of trial and error all semester long

Photothermal Treatment Of The specific topic that | researched this semester was studying the affects of andchecking the results with theoretical calculations, we

CHMTs in water when they are heated. This brings us closer to understanding the recgaw;rd the tr'ermsaillclis.;ersnn of C;J;I’; 3 Step 4

concentration of CNT's that we would need and the temperature that they

Cance r would need toreach. Learn Ideate “

Johnathon Rawlings (Student) and () Results
Dimitrios Papavassiliou (Mentor) The models beganwith were age 2,3 and 4 wich issupposed tobe ———

representation of a petri dish with a nanctube within the center in ansys fluent. After
we found out that the heat transfer was going to be ona much smaller scale, |
simplified the model toimage 1, whichis a radius of 90nm around the nanotube. As

. . image 1suggests, after atime of 1second, the temperature disperses through the
The OU SChOO]- Of SUStalnable Chemlcal) madel at alength of 35 nanometers. The graph directly to the rightisa heat
o o o o o transfer graph created from an equation that relates time, length, and final heat.
B].O].()g].ca]., and MaterlalS Englneerll’lg This graph directly supports the image values, therefore itis reasonable to say that

ananotube could theoretically transfer heat within this area after one second. The
graph also suggests that equilibrium is reached at 200nm regardless of time. It is
difficult to calculate a ate from this, however the results of the graph still show a
firm theoretical rate through both variables. (time and length)

Image 1 Image 2 Image 3




Exploring a Database of
Arctic Cloud Properties
Derived from In-situ
Aircraft Measurements

Sydney Schubert

Why the Arctic?
+ The Arctic is experiencing warming at twice
the global average rate
Maodels for Arctics warming are not accurate as
much is unknown about cloud - aerosol
interactions in Arctic clouds especially in cold-
air outhreaks (CAOs)
Arctic climate projections are filled with
uncertainty as how cloud properties will
change in a warming environment is unknown
Objective: help develop future
parameterization for models

CAESAR Campaign

Cold-Air Outbreak Experiment in the Sub-Arctic
Region (CAESAR)

23 February - 7 April 2024

8 flights out of Kiruna, Sweden by NCAR/NSF C-
130 aircraft

Many remote sensing and in-situ instruments
were installed on the C-130 aircraft for
measuring properties of clonds and aerosols
Goal: improve understanding and predication of
Arctic douds during CAOs

Flight Paths

-

T : % 6= Figures 1 and 2 -
A= _\ ~ | Flight paths for
= NSF/NCAR C-130 for
flight 2 (2,/28,/2024)
S ~ sz and flight 5

i - (3/11/2024) out of
) >’T' Kiruna, Sweden

Instruments COP (2
o " Shum)

<

King Frobe

F2Ds (75-
1350pm])

19H00um )

Figure 3 - NSF/NCAR C-130

A

from In-situ Aircraft Measurements

Syvdney Schubert

Analyis of Two CAESAR Flights

Clouds can be ice-phase, liquid-phase, mixed-phase (ice and liquid co-exdst), or drizzle (larger water drops).
Phase is identified by looking at data from several probes (CDP, F2DE, HVPS, RICE, and King Probe), using an
algorithm developed by OU cloud group.

e (. AN | M i

Figure 4 - Phase Identification for
altitude versus time in flight 2. For each
vertical profile of clowd, liquid is seen

i throughout clond most frequently, while
| || t ice is seen below clond.

Figure 5 - Phase Identification for altitede
versus time in flight 5. The phase identification

for flight 5 varies with each vertical profile. For  § _ | 4

example, the decent from 09:45:07 to 09:46:50  : | | n

is dominated by Lliquid cloud while the decent 1 : f

from 11:06:16 to 11:08:31 has layers of ice, Uil N
liquid and drizzle. " J i ¥

Effective diameter is a way to characterize the average size of cloud droplet particles. It relates total volume of
clowd particles to total surface area of cloud particles.

s iy Figure 6 - Plot of ey T st Figare 7 - Plot of

COF effective COP effective

diameter versus diameter versus

normalized £ :

wen altitude for each for each cloand
- clowd vertical
praofile for light
2. There is an

vertical profile for

Increasing trend ——
of effective of effective

diameter as

hedght within within cloud

clowd increases. Imerease.

A — Figure B - Plot of CIP o s iy o e nnds Figure 9 - Plot of
number concentrathomn
of cloud particles
versus normalized

CDF nuimber
coneentration of
° ’ , wo clowd particles
altitude for each cloud
- : vertical profile for
: I flight 2. Generally,
T| s fhere s 8 increase in

» altitude for each

i clowd vertical

concentration in mid- .
Concentration is

bow for this Might

and is consistent

hedght in cloud while

concentration

decreases towands the \
throughout clowd

top of doud. hedght.

normalized altitude

fight 5. Like flight
: 2, generally there is
— e ot an increasing trend

diameter a3 helght

* versus normalized

* profile for flight 5.

Conclusions

+ There are more varied phases of cloud
particles for flight 5 compared to flight 2

+ Average CDP concentration is higher for
flight 2 than for flight5

+ Flight 5 has a wider range of effective
diameter

+ Flight 5 has a more rapid increase in

effective diameter than flight 2

Both flights have a greater increase in

effective diameter at lower heights in cloud

Moving Forward

Explore data collected from other probes
in order to examine different properties of
ice and larger particle sizes

Expand analysis to all CAESAR flights
Analyze the environmental conditions that
may cause the differences in microphysical
properties between flights

Compare CAESAR flights with data from
other campaigns such as M-PACE and
ISDAC
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Data Comparison of Arctic
Cloud Properties from In-
Situ

Aircraft Measurements in
CAESAR

Sao Aphisith Sithisack

Data Comparison of Arctic Cloud Properties from In-Situ
Aircraft Measurements in CAESAR
Sao Aphisith Sithisack?

Why Study Microphysical

Properties of Cl

understood
between regions
+ Goal: Understand how microphysic

improve understanding

CAESAR Overv

CAESAR (Cold Air Experiment in
Region) campaign im Kiruna, Sw

cloud base to top and collected

Figures 1 — Diagrarm representing the fligh
campaigns: CAESAR

Precipitations in some specific areas is often poorly

oud?

* Factors influencing precipitation including
environmental conditions are complex and vary

al properties of

clouds depend on environmental conditions to

ew

*  Investigation of Microphysics from several
different wertical profiles obtained during

Sulb-Artic
eden 2024

* MSF/NCAR C-130 aircraft flew into cloud from

data

* Analyze differences in vertical profiles

13 took during the

Instrumentation

Figure 2 — Probas
used to collect data
of size distribution
of particles in the
chowd with different
probes measuring
different size of
particles

'0U School of Meteorology, Maorman, OK,

:CDDpEra[il.ll-." Institute for Severse and High-Irmpact Weather Recearch and Operations

Data Analysis

Compare different microphysical properties of water chouds for liguid- and mixed-phase
clouds. The probes used to derive properties included CDP, F2D5, HVYPS, RICE, and King
Probe. The data are represented in terms of normalized cloud altitude, from cloud base
{mormalized altitude = 0) to top (normalized altitude =1).

CIF Bt sk <o Serersices Libasin of © L

Figure 3 — CDP water content intréases with
altitude, suggesting condensation ooourring
throughout clowd as air rises. Some
detfeass i waler content near claud o
due to mixing of dry air

Figure 5 — Condersation Muclei (CNI)
concentrations do not vary significantly with

height.

Figure 4 — CDP effective diameter increases with
height showing water droplets grow due 1o both
condensation and collision/coalescence in rising
Bif.

Figure 6— Cormpared with Figure 3 where water
contént is the langest at cloud top, here the total
water content (i.e., ice + waler | decreases with
altitisde, suggesting that ice particles grow as
they fall through cloud

Results & Conclusion

Liguid particles grow throughout
cloud as air rises, where more ice
near bottom of the doud as ice grows
as particles descend.
Collision/coalescence likely takes
place as drops rise in updrafts
Changes in cloud particle properties
with height were less than expected.

Next Steps

Examine other probes (in addition to
COP) in how size distribution of
ice/water particles varies with height
Analyze the environmental conditions
which affect the microphysical
properties of doud.

Construct Phase Identification to
identify ice, water, or mix-phased
regions in the couwd.

Analyze individual profiles that are
outlined in the data

Compare the data from this flight
with other similar campaigns
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Using Physics Informed
Neural Networks to Model
Heat Transfer in One and
Two Dimensions

Conner Russian & Iman Ghamarian

School of Aerospace and Mechanical
Engineering

Using Physics Informed Neural Networks to Model Heat
Transfer in One and Two Dimensions

/ Introduction \

Physics Informed Meural Metworks, or PINMs, are a meathod of
modeling a real-world situation batter than a non physics informed
neural network can. It works by taking the mean squared arror
[MSE) batween the result and the expected result from the physics
equation and adding it to the basic loss equation.

My Objectives

-Write a PINM to model the one-dimensional heat transfer
problam

- Extend that PINNM to two dimensions
\-Learn about and understand how Meural Metworks work /

Methods

In order to build this model, | had to

writa the code to first declare a model, irmpoet £ Nemrken
then train that model. | used PyTorch

libraries to handle some of the main Defines the
Meural Metwork

il

requiramants of 8 naural network,

including

- Defining the Meural Netwaork Eb::'ﬂrur:m

- Telling the natwork how to flow through

the natwark Declames the

boss function

- Defining the boundarias

- Taking derivatives of the aquation

- Computing the loss ":‘r'l'::l:p

- Running the training loop

- Plotting the plots —
Punotian

After the code was complate, | changed

the variables around to match various

matarials and cover various amounts of

tima.

N

Conner Russian & Iman Ghamarian
School of Aerospace and Mechanical Engineering

One Dimension

The first graph is not really modeling any specific material, | used a random place holder for the thermal diffusivity [a)
which, if based on material properties, is based on thermal conductivity k, density rho, and specific heat capacity cp.
The second graph represents a situation axactly the same except ower a longer time pariod.

Soar 8T B
‘ at oz ‘

Each of the next three graphs model a one-dimensional rod of different materials with time
on the y axis.

/ Two Dimensions \ / Conclusion \

This set of graphs models a copper plate with a haat
source at the center at 5 differant points in time. You
can saa how the heat spreads through plate owver
time. The model is currently incomplete and needs
further refined, howewar, it still demonstrates a
decent start into modeling heat transfer in two

In conclusion, these coding these models have taught me
a Lot about how Newral Networks and Physics Informed
Meural Networks. These PINMs are able to eflectively
madel real-life situations with a few hundred lines of code
{(when borrowing from library databases like PyTorch). A
PIMN that can successfully model heat transfer can help

; - enginears in many fislds batter understand how heat
dimensions. mowes throughout a body. Additionslly, because carbon
nana tubes are so thin, the one-dimensional model Tor it

. already closely models a real-world situation imalving
carbon nano-tubes. For exampls, in 8 fulure space
| elevator design where it would be very important to know
haws heat is moving through the stucture with a lackof a
/ way Lo dissipate heat in space. /
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Transformers VS LSTM
Models for Time-Series Data

Max Herbert, David and Judi Proctor

Department of Mathematics

TransformersVS LSTM Models for Time-Series Data

Max Herbert, David and Judi Proctor Department of Mathematics

Maxwell.D.Herbert@ou.edu
Introduction

hat isTime Series Data?

noney, time, and

hy compare LSTM and Transformer Models?

-Both LSTM and Transformer models are
rsequential, time-based data
v differantly.

-LSTMs have been wi ed in
ions like speech gnition and @

rate and efficient for time-series
ing

Methodology

Data Source
tem pera ture
rmanaging

power load features
Preprocessing Steps

-Applied Pandas and MinMa

-Created lagged features for variables
-Mormalized all features to a o-1 range
-split data into Bo-20 training and test

Evaluation Metrics
d model performance miparing the Mean Squared Ermor
ean the test and train
d to measure how well the model pre oil
Emperature).
After training, | ized the results using Matplotlib to compare the loss
curves of both datasets.

Model Architectures What | learned

The LSTM contains:
1 Input Layer: Takes in past data (e.q., power load, oil temperature). ™, 4 ) : s through iterative
2 L5TM Layer: Captures lang-term dependencies using mermory cells.
3.Dense Layer: Processes the LSTM autput for prediction.

4.Output Layer: Provides the final forecast (2.g., next oil temperature).

Ternporal Fusion Transformer Architecture

1.Input Layer: Takes in past data (e.q. - o=

er load, oil temperature). I - z
o \ pe l' = = ==
2 Attention Mechanism: Fotuses on the Ess : ;
mast important parts of the data to make - o R RNMs (Recurrent Neural Netwarks)

! . ! "

predictions. — e, —— sesigned for sequential data, where past inputs
3. Transfarmes Layer: Analyzes the input B B2 =3 B2 = influence future predict
data at different time points to capture HEE B E |m

complex pattems.
4 Dwtput Layer: Provides the final forecast
(&g, next oil termperature).

What | used

Termporal Fusion Transformer (TFT)

RESU It Adeep leaming model designed for tirme

at Google and the Universi

Trsin and B Lom gver [pnchy

Conclusion

Limitations

-Mot Enough Data
-Limited Processing Power
-Single Dataset

-Mo external Factors

LSTM Results

The Transformer model cutperformed the LSTM in terms of
accuracy, but it required significantly more processing power.
The LSTM completed both tr g and testing in
approximately & seconds, while the Transformer took around 45
seconds to finish the same ta

Future work

Future research could focus on optimizing madel hyperparameters,

testing with additional datasets, and incorporating external variables

for mare accurate forecasting. Exploring alternative evaluation

metrics and improving maodel explainability would also be beneficial.
r, real-time deployment could pravide insights into the madels'

Transformers | applicability.

@
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Inertial Damper Optimal Design and Performance Assessment
for Multi-Story Buildings under Seismic Excitation

Dr. Aikaterini Kyprioti,
Max Cheng

[ntroduction Experimental Results Taipei 101 Tower

As technological advancements allow buildings to become
slimmer, stronger, and taller, and as climate change has
increased the frequency of natural accidents, the need for
structural stabilizing solutions has grown.

By leveraging Newton's laws of motion in conjunction with
the Lagrangian Theory, Tuned Mass Dampers are an
effective, completely passive means of reducing structural
displacement.

This project seeks to:
+ Explore the applicability of passive Tuned Mass

Inertial Damper Optimal

Design and Performance R v
Assessment for Multi-Story

Buildings under Seismic
Excitation

T LT P

comparing general v resonant frequency responses
(undamped): above, the model with a TMD incorporated.
Mote how the damper’s out-of-phase vibration significantly
reduces overall dynamic response, even with the system
approaching resonant frequencies.

Conceptual Background

Conceptually, TMDs are quite simple: mass resists
acceleration; therefore, by attaching a mass to a structure in
a particular fashion, acceleration due to resonance may be
reduced (or entirely eliminated).

When modeling the performance of a Tuned Mass Damper,
We approximate a structure as a system with several
dynamic degrees of freedom (concentrating the mass of the
structure at these points): conceptually, several discrete
masses altached via springs and dampers.

Dr. Aikaterini Kyprioti, Max Cheng

Afier applving the Lagrangian, and through some
denvation:
In e mosl simpls case, & single dagros of lreadom
(SDNF) system with TME? (s two DOF combined system) can
b bl as fillows (Yamg):

M 0j[x C+c —c)[¥)
o bl el
K+k — i
S wlbl=lol
Llsimg propertics of the transfer fanction of a sngle-
degree-of-freedom system (see fig), (Hartog) wes able to
derive the optimal TMD stiffness and dampang fac v
maning the: magninde ot reo distine vibration frequencies 1o
be identical. Ta achiewe this,

The Taipei 101 Tower has an
estimated natural frequency
between 0,103 and 0.150 Hz;
recorded excitation under
several typhoons and the
Wenchuan earthquake were in
the 0.145-0.147 Hz range.

Throughout these potential

fum 1 disasters, the 660-ton TMD
1+ suspended from the upper floors
n-mlfb-.‘ Imu;.-lmm ."rrnc-'su::nhr Fnuum};:mrﬂ- suceessfully mitigated up to 40
= iy, by = AT, Oy = L " 4
ﬂﬂ"P\; -"C'Frul e Mo Fla. ®, The pershibn af the pasin Tered Muss Durspes asphere  OF the banlding’s sway.

resda of siackoad upel plates, wwings witkia the top fleon of B
Where the optimal TMWID stiffness (k) satisfies this
equatice. Through manimization, it can also be fiund that te
optimal damping ratio obeys {eq'n 10):

[

=

highest fypical buikbing modake.

2, incorporatng TV, Responss i o sl excitstion {motrosent

s
arl + u)?

u
When: { = I—" is the damping factor and ¢ = 2muoy is
the TMID critical darmmine coefTicient.
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INTRODUCTION

Many paopla have faced technological barriers to textual
analysis due to the requirement of coding knowledge for
many text analysis methods. Coconut Library tool (Santosa
et al., 2024) aima to address these difficulties as a user
cohesive, web-based application with modern natural
lamguage processing technology to improve accessibility to
advanced textual analysis.

In this poster, we present Coconut Library Tool 2.0, an
enhanced version of the tool that improve accessibility and
usability by adding new techniques such as sentiment
analysis and data sources. Mew data sources include
metadata files from research databases such

as Dimensiona Al and FubMed alongside the HathiTrust
Digital Library. Further, additional festures to improve user
exparience include downloadeble results ganerated by
sawveral analysis and visualization technigues: topic
modelling, scattertext, and sunburst visuslization.

METHOD

Saveral new features, technigues, and data sources hawve
been integrated since the relesse of Coconut Library Tool
1.0.

Coconut Libtool 2.0
Data Sources
* HathiTrust Digitel Library
+ Dimensions Al Database
* PubMed Databasa

Algonthms
* Santiment Analysis
* TextBlob
» \ederSentiment (Hutto & Gilbart, 2014)

Festures

* Users can now download the results genarated from
* Topic Modeling
* Scattertest
* Sunburst

Coconut Libtool 1.0
Dats Sources
* Scopus
* Web of Science
* Lens
Algonthms
+ Topic Modelling
= LDA [Sievert & Shirley, 2014)
= Biterm (Yan Guo, Lan & Cheng, 2013)
* BERTopic (Goortendorst, 2023)
*  Metwork Text Anelysis (Lamba & Medhusudhan,
2022a)
* Sunburst Visualization
* Burst Detection (Lemba & Madhusudhan, 2022hb)
+ Scattertext (Keaslar, 2017
*  Keyword Stemming (Bird, Loper, & Klein, 2008)

Deployment
* Hugging Face Space, Streamlit SDK

INTERFACE PREVIEW

& Coconut Libtool

Visualizations

Analysis
|Eocc|r|uh'.|br.:vy Too! Infevfoce with methods and How fo’ section
_
|
1
I
I
|
I
I
I
|
|
|Emm.w¢' of sentiment analysis visualizafion of Amazon product reviews ]
x , |
2 —3
1 1 =
—
6 =
-
o =
=
-
=
=
=
=

I_Empu‘:' of using Biterm with data from PubMed ]

[Scurt:-rm't wisraNrotion mode wsing coto from Dimensions A7

DISCUSSION & LIMITATIONS

‘With the new updates, users can now USe sentiment
analysis to observe opinion and subjectivity within a text.
Researchers using Dimansions Al, PubMed, or HethiTrust
Digital Library can enalyze their data, and advanced users
canusa the results ganerated from topic modelling,
scattertext, or sunburst visualization for their own analyses.

Coconut Libtool is currently compatible only with data in
English, and some meathods are resource intenaive. Mew
date sources, text analysis methods, and visualization
options will continue to be added beyond current selection.

This application aims to support researchers and students
in the sociel sciences and humanities field by providing an
eccessible space for artificial intelligance tools and
promote interdisciplinary collaboration.

FUTURE DIRECTION

Moving forward, new features for users will continue with
additicnal visualizations like word shift graphs.
Compatibility will be expanded to other data sources such as
Semantic Scholar. User studies will be conducted to
evaluste design chenges and direct new additions.
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Exploring the Relationship Between Concerns of Losing Face and Social
Anxiety in Asian Americans

Jermelia Spivey and Carsen Hill (Advisor; Dr. Mauricio Carvallo)

ETHODS CON RESULTS CONT.

Social Anxiety Disorder (SAD) can be defined as the persistent and intense Measures
fear of so that one may Self-Silencing (revised Silencing of the Self Scale, o = 92; Jack & Dill,
. embarrassed. or humiliated {Broc Intreiri ;.'-*.]- 1942, “When my partner's needs and feelings conflict with my own, |

always state mine clearly™ modified into “When other people's needs and
s conflict with my own, | always state mine clearly™, I don't speak
v will cause

s shown that within the U here 1s an

o o ° . eries & U
rove to be harmful to people in numerous ways, as its effe an even
Xp O r 1 ng e e a- l O n S 1 p bit one’s everyday life. More specifically, it can be detnmental to one’s

Fear of Negative
Evaluation

5 in my relationship wiath others when | know
cement’

I

work and increase risk for other health issues, both physical and mental Fear of Negative Evaluation (Brief Fear of Negative Evaluaton Scale,
gher et al., 2014; Katzelnick & Greist, 2001; Stein & Kean, 2000, as o = 93; Leary, 1983) *1 womry about what other people will think of me

cited in Zentner et al.. 2023). Biology (Panayiotou et al., 2014), | know it doesn't make any difference.” *I am afraid others will i .39%%%)
= Concerns about

t s environment {Hidalgo et al., 2001}, and culture { Braje and Hall, 2016) can not approve of me” Losing Face Social Anety
e We e n O n C e r n S O O S l n all serve as factors in developing SAD. However, our study mostly focuses Social Anxiety (Social Interaction Anxiety Scale, @ = 93; Mattick & B BT
on one specific aspect of culture, that being concems of losing face. These larke, 1998) “1 have difficulty making eye contact with others,” *1 find
concerns generally stem from a Cuolture of F where harmony and difficulty mixing comfortably with the people | work with”
humility within the hierarchy are essential (Kim & Cohen, 2010). Though

[ ] [ J [ ]
not exclusive to them, Cultures of Face tend to align wath the values of
aC ‘ an O ‘ 1 a n x 1 e l n Asian Cultures (Leung & Coh 2011). Because of these core values,
status (or face) can be lost among by f i

others oy failling to meet their

(Gal

Direct Coping ( Cope Inventory — Short Form, a = 85; Carver, 1997)
sitive reframe, active coping. planning, accepiance, emotional support,
P 5 COPINg trumental support). “I've been trying to find comfort in
my religion or spiniual beliefs™

g

Selt-Silencing

expectations ( Tsong et al., 2023). In these culiu

Carver, 1997)

by others 15 imperative to one’s perception of on

how one 1s perceived . S . .
" (Kim & Col Indirect Coping {Cope Inventory — Short Form, o
If-Distractic : whist = use. behavio IsEnEaTement, 2
(Sclf-Distraction, denial, substance usc, behavioral discngagement onship between concemns about losing face and social anxiery mediated by fear of negative evaluation
g, controlling for Sarect coping, indiract coping. and s2|f sneem. Unstandardized cos

[ ] [ ] a0 N . . . X .
20109, Similar AD, loss of face concerns have been found to have . - L Figure 1. Rel
. offiec e . bhy including notential links t il veniing, and self-blame). *“I've been using alcohol or other drugs to make and salf 2 ¥ cisms reported
elffects on mental , aply including potential links to soci8 myself feel better” Ne=3H "p< 05 P <, e < 001 &= 60, (ool varizbdes: direct and indaect coping and self-esteem)
anxiety (L 2004). But while existing literature may identify this - N

at can explain it remain understudied. Self-Esteem ( Rosenberg Self-Esteem Scale, @ = 93; Rosenberg, 1979),
*1 certainly feel useless at times™

link, the factor:

OBJECTIVE & HYPOTHESIS

The data suppornts our hypothesis that Asian Amencan individuals who have

. . . S
l S ‘ r d ‘ I_I ll concerns about losing face are likely to experience social anxicty symptoms
e rme ].a. p]. e y a.n ar S e n ]. that can be explained by the mediating effects of self-silencing behaviors and

In the present study, we examine the relationship between concerns Bivariate correlations, means, and standard deviations for the study a fear of being negatively evaluated. Those who are concerned with losing

. . . about losing face and social anxiety among Asian Americans living can be found in Table 1. face evaluate their own actions based on how they belicve they will be
. ‘: i » United States ~stipate this association. we L B ) ) —  others. Because they are conce » negatively
Ad‘ ’]-S O r Dr Ma l l rlClO ar‘ ’a]-]-O it the L,:|1|L.d_ b!.‘n... To investigat []1.|1 18500 |f1.L'|ur| We propose a Utilized 5,000 percentile-bootstrap confidence intervals in perceived by others. Because they are concerned with being negatively
, ® parallel mediation model, hypothesizing that fear of negative PROCESS macro- Ve 41 (Model 4 SPss it the allel evaluated, they engage in self-silencing behaviors that suppress their
p - m.:;rlu-- ersion 4.1 (Model ) in SPSS to test the paralle emotions and behaviors in order to maintain an image that coincides with
mediation mode

evaluation and self-silencing sequentially mediate the link between

concerns about losing face and social anxiety positive face value. The engagement in these behaviors intum leads to social
h : As shown in Figure 2, the overall mediation model was statistically anxiety. It is imperative that cultural concepts such as concerns of losing face
significant, B* = .60, F(6, 297) = 73.21, p < .001. and mediators such as fear of negative evaluation and self-silencing are taken

mio consideration when evaluating social anxiety symptoms and creating
treatment plans particulardy among Asian Americans in the United States.

| ] This model explained approximately 60% of the vanance in social
METHODS L PP .

anxie |."\.

Participants NOWLEDGEMENT
34 Asian Amencan adults aged 18-61 (M = 32.98, 50 = 9.06) were "I
sampled thro Prolific T 17 atiiude to Dr. Mauncio Carvallo of the
Male to female ratio is relatively balanced (males, N'= 171; non-binary, & 7 m 15 Drepartment of Ps y for voluntanly and graciously guiding us through our first
3) 414 | .m 17 research experience. We would also like to express great thanks to Ranyu Bo for
Most participants are U5, bom (N = 203) and speakers English as their J'; ’: ;4 allowing us to be a part of her study, providi ndance, and allowing us to present
(N=242) j:g _;ﬁ 14 the findings here. Additionally, this would not have been possible without the FYRE
ants are mostly Chinese (N = 102), with the rest of participants 7, Se-Estoem a7 6 14 program and its coordinators, Dirs. Miled Savi¢ and Heather Ketchum, Lastly, we'd
2 as Filipino (A = 41), Indian (N = 36), Korean (V= 29), W =304, %+ p < 001, *p i, * pc.0b like to acknowledge the University of Oklahoma’s Honors College, for providing us
Japanese (&= 11), Vietnamese (N = 2%9), Other (& = 25) the opportunity to be a part of the FYRE program.
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P PAET FEGD

Introduction O Materials and Methods o

* Perfluorooctanocic Acid A FOF R F R F i |
(PFOA) belongs to a large e - vy v vy I W~
group of chemicals called a T < H
per- and polyflucroalkyl | F Ay A o Dichloromethane
substances (PFAS). — - .. O (DCM)

- PFAS are a group of T T Perflucrooctancic Acid (PFOA) +
chemicals widely utilized 2 __GJG%D
for their unigue thermal O HE. Ry b

+ Determine percent destruction of PFAS upon ozonolysis.

and chemical properties. st s “H Ozone
o " ch o
P » + PFAS have infiltrated water Methylene Blue (MB)
e sources worldwide.
= : » Studies have shown PFAS to —
L be detrimental to human and
| . animal health. . )
p — + Long chain PFAS such as Th;rmntsrglennéﬁfnlé‘[u;fls
= : PFOA may stay in body up to pecirop
O I \ six years. ! T
Global Map of PFAS Concentration in Water Loms i =
; I
T N (A“!f . — | PFOA-ME Complex in DEM
o Ry - & Ozonolysis Reacior Lower PRAS " j Higher PFAS
% P F' . b, -t i (Cononina ton CONCO At
L e d
. i i
2 i Results
[ ] -
. # & 18 A
: Gl I g5
£1a 1 '
) erin ) B y = 0.0048x + 0.1062
PN ... F—— 217
. ] o e R = 09823 *
= Ozonolysiz is a promising advanced oxidation process E 1.0 A1
{AOP) for destroying PFAS. I 0.8 1 .
= The addition of ultraviolet {(UV) iradiation greathy H gg T .
enhances PFAS destruction. ';" {1-2 ]l =
= Relatively low CO, produced through ozonolysis. = {,:D il . i _ . . X
T 0 50 100 150 200 250 300
g| e i | _
3 Destruchon PFOA Concentration (ppb)
s £ ==
E =35 Fomn - &0zone + UV «0zone
| Fractiaratian 120
® tlechiochemi | cacracacnaon | =
H H‘:::i E
£ M 100 44
5 o
i, E EA 3 a0 - l
= e )
“AEIPLARP. fres AL PrCioT e e CR T LN B 60
Mok Wiabis Rangs of Practicaliy Frasitin 5 40 o
i — tao g ———— [ =4
& - ey L
E 20 A L
Objective “ a * - -
» Determine effective rate constant for ozone-based AOP. 0 10 20 30 a0 50 80

Time (minutes)

Results Cont.

® 200 ppm Initial = 150 ppm Initial & 50 ppm Initial

g

[k =0.090+0.015 5

y = 174.24p 0082
R* = 0.9657

g

g

¥ = 160.07e-207x
R? = 0.9758

g

y = 521050112
R* = 0.9809

Concentration PFAS [ppm)

%3]
=1
’

e &
T 4 * t

——
o 5 i} 15 20 25 30
Time (minutes)

=

B35

g €0, / ug PFAS destroyed

29

o 4
M Granular Activated Carbon B Ozonolysis + UV

Conclusions
+ Effective reaction rate constant = 0.090+0.015 s
* 91+3% destruction of PFAS.

Future Work

» Improve calibration curve methodology.

= Redesign reactor.

= Characterize product with HPLC-MS.

» Determine how electrolytes affect reaction.

Acknowledgments
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mentorship.

= We would also like to thank the SCEME and the SMaRT
group for their support.
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Introduction and Motivation

<+ Afoam is the dispersion of a gas into a liquid.
>

-

< Foam-templated hydrogels are porous materials made
from polymerized foams.
<+They can absorb and retain water without dissolving in it.

<+ They have high porosity and nnd swelling kinetics.
<+ Since they are lightweight and easily altered, they are
used in various real-world applications.

Challenges and Objectives

<+ Current challenges:

1. Creating foam-based hydrogels with small void sizes
(== 50 em)

2. Creating stable foams

< Research Goal:

Optimize the stability of the foam and the swelling capacity
of polyfoam hydrogels by comparing hydrogels made with
SDS versus Silica.

e i e o

Materials and Methods

CH,
A~ : ' s

Sodium Dodecyl Sulfate Fluronic FBE Dlacrylate

(Cosurtactant) [Macromer)

~

D"\*si';'u . j’ j’ .

e
Silca (Nanaparicie) Irgecure 2058 UV Initiator)

<+ Syringe method and UV chamber:

< Tests:

1. Microscope bubble images to determine the stability of
each foam

2. Swelling capacity test to determine hydrogel
absorbance

Results: Bubble Coarsening

Silica o

&..n I.‘#

- ... .
5 10 0

{minutes)

4 Silica had nvalue of
n=.01

% 5DS had nvalue of
n=.3 [Ostwald
Ripening)

% Silica has a thin film

which prevents
Ostwald Ripening

Bubbla Size [um

Time {minuies)

Results: Swelling Kinetics

%+ Silica: Highest swelling capacity: 1335%
%+ SDS5: Highest swalling capacity: 90%%

%+ Both 505 and Silica have fast swelling capacity, but overall Silica-

based hydrogels swells faster.

[Swelled mass — initial mass) x 100

(initial mass)
1600
— 1400
: i
1200 I
‘E‘ 1000 =T t-- -} +

o 20 a0 &0 B0 100 120 140
Time (minutes)

Conclusion and Future Work

Conclusion:

++ Silica foams are more stable than SDS because SDS
undergoes Ostwald Ripening.

++ Silica-based hydrogels consistently have a higher
swelling capacity than SDS.

Future work:

++ | will test different concentrations of Silica to optimize
the hydrogel's swelling capacity and stability.

References:

< Tripathy, D. B. (2023). Polymer-Plastics Technology and
Materials, 62(18), 2403-2433.

“+Zowada, Foudazi, Langmuir 36, 7868 (2020).
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' INPART

Iravituts 4 Watarsl Froducn

Prenyliransferases are a class of
enzyme that catalyze the transfer of General Schemes
prenyl groups to various accepior
molecules. Prenyliransferases are L -
. . o [ o
essential  for cellular  processes, {-‘,BJL
. o - . a* 0 o DIBAL-h
metabolic pathways, and isoprenoid " sy ————— o
biosynthesis [1]. MaH THF 0°C to 1, ON Dry THF, 0 °C o rt
Geraniol  pyrophosphates  (GPPs)
allow these transfers to occur by
condensing the shape of the
molecule.  From  this  shift, o)\/\ TEAP M’" o o w'\“/‘ o
. . - - —_— = s [A— 2
isoprenoids  are created. These OH  CCILCN Sl 2 el
30 min o o o
Di-phosphate Mono-phosphale

isoprenoids  are currently being
studied as a possible new generation
of drugs and food supplements.

Research in the Singh Lab P%ﬁnﬂ J%/\DH \/\/ﬂv oEt \I/\)vu%
1a 2a

O Lies at the interface of 3a 4a

chemistry and biology

# enzymology, biochemistry,
: S
and structural biology \/J\x/\ \/\)*:/\ OH
EY OH = on OH
1b Zh

3b 4b

U Aims to understand and exploit
natural product enzymes for

developing biologically active

molecules against cancer and 0 0 O

o : - T 1] Tl

infectious diseases. ] O-P-0-P-0
1

U-E-DH f
o o (o]

Individual research goal Mono-Diethylallylphosphate Di-Diethylallylphosphate
U Synthesize as many

pvrophosphate  analogs  as /I\/\/L/\ o o o

possible. = X~"0-P-0H Mﬁg_a_ﬂ_ﬁ_c.
O These pyrophosphates can be 0 o o

used chemoenzymatically to

study prenyltransferases and Mono-geraniol-phosphate (GP) Di-geraniol-phosphate (GPP)

isoprenoid synthesis.

| _"-

Synthesizing new pyrophosphate
analogs allows for creation of
natural products. These warious
products will be studied and
developed further into biologically
active molecules that can fight
against cancer and infectious
diseases.

1. Chang, Hsin-Yang et al. “Structure,
catalysis, and mhibition mechanism of
prenyltransferase.™ JUBME life vol. 73,1
(2021): 40-63. doa:10.1002/ub. 2418

Thank you to Dr. Singh for allowing
me to research and leam in her lab.
Thank wyou to Anshi Pandey and
Prashant Mandal for teaching me
countless techniques and always being
willing to answer my questions!




Quantification of Microplastics Found in Swine and Bovine

2 USGS Manures Used for Land Application Treatments @l
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4{ Introduction i S— i Results I

* Microplastics are small polymena fragments less than 5 mm in size
t emaronmental pollutants due to
lastic produc N and uss.

Size Frequency Particle Load in Swine, Bovine, and Blank

Quantification of

mmonly appsd to soill in Large amownts to imgnoes ks Distribution D Bgrams Samples
= Hmicroplestics are present in manunes, what is their fate? [EU TR — . &
® How many microplastics are there & what bypes ane found in ansmal i E
Y o ° manure? H £
i i
D) ; i
B
Wind & Adr [ ]
I ]
5 . . ] . -
- -
[l

s a
et Tevme  Beiem

Swine and Bovine Manures
Used for Land Application
Treatments

Characterization of Microplastic
Particlas for Light Fraction Density
sPolyamides
Red

: am .
5.
\ s
; | H
Bright Feeld Image Fluorescent Imags . Folyethylene
I ;
{Zoomed Inj [Zoomed In " Grean *Folystyrens

“Poly{methyl methacrylate
“Polycarbonate

Water
»\ Runoft

[ Estimates of Particles Distributed

Swine

Average manure distribution rate: 1000 galionsfacre.?
Mumber of green particles per acne:

1 11,603,487

Mumber of red partscles per acre:

Leena Ahmad, Tingting Gu, Mark Nanny N

311,201,729
| Oxidation

Remaves Onganic Matter

Boving
fymrage manure distribution rate: 100 tonsfaone.?
Mumber of gresn parboles per aone:

Honors College, School of Biological Eactonana T s esrens
Sciences, School of Civil Engineering TN 8,444,078,947

/ absarh thes stain and
fucsesce when luminated +« Samples contained high levels of organic matber

and EnVirOnmental SCience lMlem‘Stdlmr?l — Limitations | Conclusion | Works Cited -

. with ~4&anm gt * Mome samples svailable to improve statestios .
IFlIT:l{& b'? L::-T_:B = + Fluorescent orange particles have not been Mﬂnure carries M ILLIDNS Df
Mmaging with a quantified: palymers or fluarescent baokground? . . .
Digital Microscope + Ancther method: Raman Spectroscapy to mlcrﬂplas‘tlcs with each
’ \ determine chemical identity . . . .
at100x application. As a primary input to
Magnification

soil, its contamination has wide-
reaching effects. This finding
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Background Methodolo

Sense|Base Laboratory is an imerdisciplinary laboratory that bridges
architecture and neurosclence with an emphasis on the pereeption of
architectural proportion
Paychophy sics examines the relatonship between physical patterns
(stimuli} that excite the observers sensory system, and the sensations that
the stimuli elicit.’

l. : C : l. l. S Architectural Proportion and Aspect Ratios : :
l e u a O p O I 1 O n Archiweewral Proportion: twa-dimensional property of architectural Three rounds: practice round - produces combinations with casier
objects, with a connection w the stationary ohserver, mobdlity, three- condltions (more perceptible differences In aspect ratios), and two *real”

e L L L _ rourkds with harder conditions (less perceptible/no differences), that take a
i.e. The different elements of an architecural design. longer amount of time. Data for the experiment is collected from these two

i o This experiment tests subject’s perceptibility In rounds
:I D differing aspect ratios, which is the proportion of * When the round is started, a "fixation point appears in the middle of

an objects width w irs height the screen. The participant focuses on this point,

. ) e After, the Tirst rectangle appears amd the participant has about one
Experiment Objective T aawn

[}
! ’ ! ’ ! ’ Just Naiceable Difference ([ND) - aterm used to deseribe “the amount Then, a mock grid or mask” appears w0 separate the twao reclangles

of change that is needed in order o perceive a difference between one Afier, the second rectangle appears

atimulus and another,” ' Lastly, the response screen appears and the subject has a chance to
This experiment combines the ideas of sensory psychophysics, input their choice. This continues until the round ends igsriesra s et
architectural proportion, and aspect ratios o test people’s ability to The subject inputs their cholce using a keyboard
|:-¢rs,'¢lt'q|:r:::|[l¢|t|w¢:iI|'-‘1:i|xxl ratlos, as well as determine the threshold of acoording to the system to the right BE'E]B[BB
perceptibility.

Principal Investigators: Tiziana Proietti,
Sergei Gepshtein - Collaboratory

Through the Lenses of Sensory Psychophysics
forAdaptlve Sensory TeChnO].Og].eS P'rincipal Investigators: Tiziana Projettl, "ho - C Gibbs College of Architecture, Sergel Gepshicin - Collaboratory for Adaptive Sensory Technologies, Salk Institute

Collaborawrs: Sraboni Das Meem - Graduate Teaching Assistant, James Faweett - Undergraduate Academic Assistant , Emma Eiteen - Graduate Rescarch Assistant

Results Conclusion

Salk Institute Collaborators: Sraboni Das Psychometric Functions i s b o i cxperiment ply ke e e

This experiment utilizes psychometric functions o demaonstrate the e ’ L
advancement of different architectural principles

change in [N across aspect ratios and participants *
& ! P P P » Determining the threshold of perceptibility for aspect ratios gives

Meem - Graduate Teaching Assistant, Y 0 e o ool R e i o

* X-axis: aspect ratios be generallzed to larger architectural concepts

Interpretation

James Fawcett - Undergraduate Sl e e © Aok i progrs, e s ol s

demonstrates how perceptibility can be quantified, specifically by

3 3 : - psychumetric means
A d I I l A t t E l I l l I l E t — \ I total: 20 participants, 18 with new practice round implementation » Notonly have we tested a numerical threshold for aspect ratlo
C a. e ].C S S ]. S an ) a. ]. Z e n = First few run-throughs: discursive data from subject to subject perceptibilivy, we have also identfied innate biases within
Solutlon: implementaton of practce round, as described In Individuals
methodology, Practice round allows participants to understand if @ In certain conditions, the aspect ratios arc the same, yet

°
Graduate ResearCh ASSIStant they are choosing the correct opton, allowing them to further partcipants input answers of confidence that one over the other
understand the concept for the next two rounds

is larger
* Results: more concise data that can be analyzed with the Refere X
paychometric function wererences
; ) " Elisshena Cancpa, Genenators ofAnchiecw ral Armasphere (NP elioaks, M2 ¥
As of righl i, the rescarch conti nues, and specific gr:l.phiq:h‘ are *Canepa: Generatars of Anchiectaral Aumaos phere, 1010
unable o be pﬂl\'idl:d "Tizlana Prolemi. Revlsiting the Plastic SumberTheary from the Ferspective of Peroeepiual
Fiyahalagy Archineomral Scicnee Review 20214 &
* Prol et - Revislding dhe Plasibc dumber Theary from the Perspective of Percepiual Pspchology 7
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5. Results - Conclusions
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Understanding Researching
by Reflecting on Designing a
Low-Cost, Smart Compost
System

Jackson Clymer & Anthony Voci, and
Farrokh Mistree & Wesley Honeycutt
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Background

* Undergraduates with the First Year Research
Expenence (FYRE)

* Despite the engineering theme of the
project, neither of us are engineering
Mmajors.

Parallels Between Designing and Researching

* Research Focuses on Gap in Knowledge
-What is not known, what knowledge are
we irying to gain.
* Design Focuses on Gap in Capability
-What can we not do, how do we give
ourselves the ability to do it.

Sacpe of Basic Rescarch Sacpu of Origiral Dosign'
T s L okl e i e
B T Hep L bencion St
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[P e em— By emervie Cormnehy
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e [T ey
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g Do lency

arp 1l 4 Comchn

What Did We Gain

Jackson’s Value: [ learned about the different
aspects of research, including which aspects I
liked and dishked. I gained a better
understanding of research, which I can use to
serve as a foundation for future research
projects.

Anthony’s Value: | leamed more about myself
and how [ process new topics. I now understand
that breaking down leaming into distinct phases
mirrors the iterative nature of both research and
design, enabling me to absorb and apply new
1deas more effectively.

Nagariect, Neha, ot ol. DESIGNING &
MBOMATAL TRANSFORT |NCLSATON for

Understanding Researching by Reflecting on
Designing a Low-Cost, Smart Compost System

Why We Chose this Project
* This project was designed to improve understanding
of research
* (Gaining an understanding early on can help us
determine 1f research 1s something we want to pursue
further and can put us on the nght track.

Designing a Low-Cost, Smart Compost System
* Qutlined the Problem
* Generated Potential Solutions
* Cntically Evaluated Solutions
* Down Selected to one Concept

New Idea of Researching

* Research 1s the systematic process of creatin new
knowledge and procedures. Basic Research 1s
specifically about creating new knowledge, while
apphed research uses knowledge to solve practical
problems.

p The herative Deign
= L i Prowcas®
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Initial idea of Researching and Designing

* Jackson’s Initial Idea: Initially, I thought of
research and design as two entirely different straight-
forward processes. I didn’t think that each one had
subsections that each focused on different aspects.

* Anthony's Imitial Idea: When I started with FYRE,
I thought research meant simply asking a question
and solving it. I had not considered that it could be
divided into distinct categones-or that designing and
researching are different processes.

Takeaways Relating Designing to Researching
* By going through the process of original design,

we formed takeaways that influenced our larger

idea of research

* Jackson’s Takeaway: Through working on the
Plus Minus Interesting and Program Decision
Process Chart, [ found out that I do not enjoy
working on the steps associated with basic
research, which will help me guide my future
towards something I enjoy like applied research.

* Anthony’s Takeaway: By understanding co-
locations, I have gained deeper insight into how
the aspects of designing interacts with the world
and connects to basic research.

Future with Researching

* Jackson’s Future Plans: | enjoyed the problem-
solving aspect of the design process, so [ am
pursing applied research in the field of chemstry. [
have changed my major to chemical engineering to
give myself more opportunities to pursue applied
research.

Anthony’s Future Plans: I found the process of
basic research incredibly engaging, and [ look
forward to delving even deeper into further studies.
As a meteorology major, I am excited about
exploring how basic research connects to my field
and am now considenng pursuing a PhD.

SCHOOL OF AFROSPACE
AND MECHANICAL ENGINEERING

2025 Undergraduate Research Day




RELEVANCE CLASSIFICATION

A LEARNING APPROACH FOR SOCIAL MEDIA
4

SHAWN AGARWAL
BACKGROUND RESULTS DISCUSSION
PROBLEM: BI-GRAMS: WORD PAIR FREQUENCY KEY INSIGHTS:
BAG OF WORDS: SINGLE WORD FREQUENCY ¢ ACTIVE FEEDBACK WORKS:

Social media classification is challenging due

to sarcasm, slang, and ambiguous langugage. BERT: CONTEXTUAL UNDERSTANDING - Models using human feedback

outperformed the traditional method by

OBJECTIVE: AL-BERT: ACTIVE LEARNING BERT resolving slang and sarcasm

Develop a model to classify social media ACCURACY WITHOUT FEEDBACK : & CONTEXT IS KEY:

content as relevant or not, accurately using Prelabled Data vs. Accuracy AL-BERT beat simpler models by

active learning and contextual understanding. M; understanding sentences, not just words
0.9 CHALLENGES:

Relevance Classification A TWO-STAGE LEARN il
) . g os BERAEAI e - Missing modern slang

TWO-STAGE LEARNING: i (e —BkGram & EFFORT:

045 b1 - Requires human effort but it ensures

d Stage 1: Initial Training e —Bag of Words -
Learnln A. roac Or e ‘ Ty
05 RERT WHY IT MATTERS:
L T T T o i . . R
(e AR RRRRSSAREERREERS - Improves social media moderation and
Prelabled Data (1:1)

. = fokenizstion personalized recommendations
SOClal Medla - art o ACCURACY WITH FEEDBACK: - Balances Al efficiency with human intuition
Hectorization Inputs vs, Accuracy - It's like a self-driving car with a human
n 1 co-pilot
"'[:’; FUTURE STEPS:
Shawn A arwal ‘ 0.85 - Use newer data .
g T o8 Reduce human effort with automated
Stage 2: Active Feedback Loop Eﬂgi P feedback
D:; Bag of Words CDNCLUSION
055 AL-BERT Combining Al's ability to process milllions of
R SYMEYMSNSYREEUELrEEREE tweets with human insight into nuances yeilds a
Tputs . more accurate classifier for ambiguous domains -
healthcare, education, customer service, legal,
FEEDBACK EFFICIENCY: social media, and news,
Feedback Efficiency HCKNOWLEDGEMENTS
DATASET 1 St Fanimck w108t S ErRonsl e 08 lerie This work is supported in part by the Data Institute

o for Societal Challenges, University of Oklahoma.

SENTIMENT140 DATASET WITH 1.6 os o
oy
MILLION TWEETS: | WORKSCITED
R - H Cook, T. (2020, August 30). How BERT determines search relevance.
Contains 1.6 million tweets from 2009 Jos Towards Data Sciance.
: . i 0.4
collected using the Twitter API. . Sentiment 140
0.2 | Baumgartner, T, Ribeiro, L. F. B, Reimers, N, & Gurewvych, |, (2023
% ol Incorparating relevance feedback for information-seeking retrieval
' using few-shat document re-ranking. In Preceedings of the 2022

HOMORS COLLEGE Bi-Grams Bag of Words AL-BERT Conference an Empirical Methods in Natural Language 30[EMMNLP),
Tor UTNIVERSITY of DLAHOMA Association for Computational Linguistics
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Effects of Adding Glue to the Basilar Membrane During Acoustic

Wave Transmission Using Finite Element Analysis _
Brady Sloat, John Bradshaw, Roshan Sharma, Shangyuan Jiang, PhD, Yijie Jiang, PhD _ l‘j""‘_fl“"t"_

University of Oklahoma School of Aerospace and Mechanical Engineering

Background and Motivation

More than 1.3 million veterans suffer from hearing loss and dysfunction [1].
Many hearing losses are permanent due to inner ear damage caused by high
sound pressure level or blasts [2].

Basilar membrane (BM) is a key component in inner ear that drives the
motion of sensory cells.

Objective: Uze finite element (FE) analysis to facilitate experimental tests to
accurately measure the BM motion under sound and blast wave transmission )

Finite Element Analysis

Sound waves are transmittad into the Middle Ear
ear and reach tha Cochlea, wheare they

displace the Basilar Membrane (BM)

Loud noises can induce axtramea BM Cochlea
movament, causing hearing damagea
To quantify the BM displacement at
various sound lavels, a Finite Elemant
Analysis model is developed

A strip of glue is incorporated into the
model to simulate the axperimantal
measurameant procass

Ear Canal
Middle Ear

Basilar /

Membrane
Ear Drrum

F

Displacemeant (nm)
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Drisplacermeant (nm)

Amplitude of BM

Frequency Response at 120dB
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BM displacemant at varying frequencies

with and without the glue.

Results Movement of ear drum, middle ear
bones, and BM during acoustic
wave transmission
{15 kHz at 120 dB)

90 degrees 180 degrees

T

Effect of Glue on BM Motion

Ratio of Displacements

100

a0

Ratio of Displacement (%)
o

50
o

40 -
10° 10° 10
Frequency (Hz)

Attenuation effect of the glue an BM motion.

Experimental Measurement of BM Motion

A dual-laser systam was used to measura tha N Bzt
Blst Qi
BM maotion under blast conditions h-m:-rdﬁl—:"*

The laser accessad the BM via a mm-scala "“'“””\ Bl e

surgical window

Reflactive microparticles were placed an BM E - H‘_@
and adhered by a soft glue "l .
It is highly challenging to axperimentally measure
the effect of the glue on BM motion due to the : Flestien

of cemeuner [ e |
length scale and the extrame blast condition. I—'—I Trege

Conclusion

* FE models of human ear models with and without
glue applied on BM in the inner ear ware
establishad;

*  Simulations of acoustic wave of 120 dB and a
frequency sweap of 0 to 20 kHz were performed;

* The attenuation effect of the glue on BM motion was

guantified and will be used with exparimantal
measuraments to accurately evaluate the BM
motion.

i
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Long-Term Cannabis Use and Mental Health: Evidence from 12 years of Data
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Long-Term Cannabis Use e
. __Resuts
a‘nd Mental Health: EVldence " The prevalence of cannabis use has been increasing in Descriptive Statistics of Cannabis Use # of Years Used Cannabis

the LS.
+ Cannabis use has been assaciated with a range of adverse 48.30% 12 years - i;g;:
f mental health outcomes, such as depression,” anxiety,! 10 years w2 70%
r O m 1 2 ye a r S O D ata substance use disorders and dependence, ! suicide — i 70%
ideation and attempts.? 8 years  o— 4 0%
o o 23.50% — 700
. Hm\:euer. existing rr-j*sealrch prll‘l‘l.arll',' r.eh,r an Cross- 6 years —,00%
sectional data, longitudinal relationships between 11.30% — 7 3%
. cannabis use and mental health outcomes remain unchaar, 4 years —7 40%
+ The purpose of the study are to: —.20%
Yu Lu, Isabella Perna, Jasmine Nguyen, e 4 00 S e Usi o <18 UsedCamats <14 ErlssdCaraps 270 B0
age of initiation, and ever daily cannabis usage) in a Years of Age Years of Age Daily for a Month :

0year e ——'5 50

Ped

Jeong Kyu Lee, David Joseph Regelmann, o o o s st sy

adulthood associate with with depression, anxiety, Table 1. Multiple Regression Results of Cannabis Use and Mental Health Outcomes (N = 1,042)

Jeff R Te ple :Lirltal health treatment, and suicide ideation in W12 Depressi W12 fero W12 Mental Health T ot W12 Suicide B on
¢ [i [i ADR (95% CT) ADR (95% )
# of Years Used Cannabis 10* 13s 1.15*** (1.06, 1.24) l 1.17** (1.06, 1.29)

Data: Anrual survey data from Dating ¢ Safe, collected in Ever Lised Cannabis Daily for a Month 2% | 01 | 69 (.42, 1.15) 85 (.51, 1.75)
2010-2007 (Waves 1-B) and 2020-2023 (Waves 9-12). o e i 83 (63, 1.11) ] 85 (.60, 1.22)

Department of Health and Exercise Participans: 142 prcoans ol A 60 o ot ) 0 .49 oo (on 1)

mudtiple high schoals in Texas. : |
» Mean age = 15.1 years, SD = .79, range: 13 - 18 Race (reb: White)

SCienC e y Unive IS ity Of Ok]_ ahom a - ) ;“;frz:;';:i :% - :::nic .04 | -07 | 54% (.32, .94) i 84 (.45, 1.58)

=05 o 1 el 61 (.36, 1.04) 57 (.29, 1.11)
o = 31.4% Hispanic, 27.9% Black, 29.4% White, 118 other Cither =05 01 77 (.39, 1.51) A5 (17, 1.15)
Department Of ClaSS].C S and Letters Measures Prior Mental Health 23%%+ 27+ 1.37 (.83, 2.25) | 9.29%** (5,50, 15.59)
) + Cannabis Use |NC¢E. * p< .05, % p< .01, *** p< 001 | = standardired coefficients, AOR = adjusted odds ratio, CI = confidence inberval, ref. = reference group.

= “In your lifetime, have you ever used marijuana? (W1)
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= "In the past month, how many days did you use

: o - ) ) . = Findings suggest long-term cannabis
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) = Mental Health Treatment: "Have you received mental 3. Kahn G. D, & Wikex, H. C. (2022). Marijuana use is assoriated with suicidal ideation and behavior among LIS needed, espedially for adolescents and
health treatment IN THE PAST YEAR from a adolescents at rates similar o tobacco and akohol. Archives of suicide research, 26(2), 520-533.

young adults.
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Optical Properties of
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Nanoplatalets (NPLs) are semiconductor perovskite
nanocrystals with an anisotropic shape, confined to two
dimeansions. The optical proparties of nanocrystals are found to
bea defined by their size and morphology.

et

Fig. 1: Perowskite crystal struoture?

Samiconductor NPLs exhibit related yet distinct propertias with
isotropic, or zero-dimansional, quantum dots. Dimensions of
CsPbBr; nanocrystals can be morphologically manipulated
during synthesis. Specifically, their confined dimension, or
their thickness, can be enlarged via manipulation of bromide
concentration?. It is hypothesized that reducing bromide in the
synthesis of NPLs will increasea their thickness in a similar
mannear.

Further, the brightnass of excited MPLs can be increased by the
addition of zinc (1) bromide solution, which makes the sampla
mare pristing or uniform®

To pradictably control the thickness and brightnass of NPLs.
Confirm the dimensional enlargement via reduction of
available bromide
Confirm the brightening of MPLs using zinc (1) bromida

Fig. 3: Echieni lire synthesis sst-up

Synthesis was performed on a Schlenk line to introduce aither
nitrogen ar a vacuum without ocxygen exposura. The
concentration of coppear {II) bromide and cobalt {Il) bromide
was lowerad by 15 and 25% to increase MPL thickness.

Cesium Precursor

I. Cs,C0,was triple pumped onto the line, mixed with
Octadecena (ODE) and Oleic Acid (DA) in a three-nack flask

Il. Flask was vacuumead for 10 minutes at room temparature,
then refillad with nitrogean

lll. Flask was heated to and maintained at 150 °C

Manoplatelat Synthesis

. PbBr,, CuBry, and CoBr, ware triple pumped onto the line,
mixed with ODE, OA, and Oleylamine (OAmM) in & threa-neck
flask

Il. Flaskwas vacuumed for 10 minutas while heating to 120 °C

lll. Flask was refilled with nitrogen and heated further to 200 °C

V. Flask was immediately placed in an ice bath until it reached
room temperature

W. 0.4 mL of Casium Precursor weara simultaneously cooled to
room temperatura and injected into the flask

V1. Contents of flask were transfarred to a vial and mixed with
10 mL of acetone, allowing time to react

Wll.Solution was centrifuged for 3 minutes, and the precipitate
was redispersed in 2 mL of hexane

Purification of Nanoplatelets

I. Dispersed MPLs wera centrifuged for 3 minutes, and the
suparnatant was transferred to a new vial

Il. 2 mL of methyl acetate were added, allowing time to react

lll. Solution was centrifuged for 3 minutes, and the precipitate
was again redispersed in 2 mL of hexane

V. Dispersed MPLs wera centrifuged for 3 minutes and
transferred to a new vial

Brightening Manoplatelats

I. ZnBr, was disparsed in hexans and trace OAm

. 10 pL of ZnBr, solution was added to each mL of
nanoplatelet solution

Absorbance and photoluminescence wavelangths recorded
'spikes’ at wavelangths consistent with nanoplatelets. For
photoluminescence, wavelangths wera uniformly 435+1nm,
with absorbance at 430+1nm. Since previous work with
nanoribbons and nanowiras characterize increasad thicknass
with an increase in absorbance and photoluminescence
wavalengths?, it is inconclusive whether the samplas grew in
that dimansion. Further, brightened samples were consistantly
more photoluminescent and absorptive.
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Fig. 4: ZnBr; brightening process*
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Fig- 5 Absorbance and photoluminescenoes data

The data does not support morphological control of MPLs,
failing to increase thickness through bromide manipulation;
further, the brightness of the samples ara significantly
increased when zinc () bromide is introduced. More work into
contralling the anisotropy of MPLs is required to confirm
whathear such dimansional manipulation is feasible.
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Adverse Childhood Experiences (ACEs) and the noise level in CAPs data.
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Introduction Results

[ ] Childg-Maltreatmeant
= Alfects nearly one million children each year.
= Can lead to trauma, dysragulation, and even changes in intemal

neural function?-
=  Difficult to treat and causas developmental dEla}'E‘ b childiren.

Component Examples

ol g b | ety Mw._“_;.)+

ar
=0.00u1). Thiis

Experiences (ACEs) and the T e —

= Anintervention system that has bean proven o successtfully reduce
harsh and aversive parenting?-

[ [ = Decreases rates of CM recidivsm from 50% to 19% while TL'IS[EIiI"IE
nO].Se eve 1n S at a gt ity rlationshins Beteraen parent and chie,
= lsges Eﬁﬂl—ﬂ riven sessions and in-the-moment coac hil'lg Troam the

therapist to guide parents through intersctions with their child.
= Limited information about how PCIT exactly helps and through what
functions it improves famidly dynamics.

Kushagra Rawal, Brenna Arledge, Emma Ao Gt e A

= Including abuse, neglact, and family dysfunction, could have an

Auger, Elizabeth Skowron, David Bard,

. Effects on Electroencephalogram (EEG) Data ———

al ld I ’al I rel I Etl lrld e = This analysis looks at the effects of adverse childhood experiences
have on EEG data cleanliness, measured by percentage of 5 Brp ] T8 ent ACE B |

nd, Mlustrating that

g i

components removed from the data.

= Artitact contamination [e.g.. movemeant, muscle tension) is
common in pediatric and high-strass populations.

nd child EEG
a5t

*  Intesgenerational ramma refers 1o the pepohological and biological transmission
trauma from parnents to chitdnen, as shown in studes Bke Yehusda et al. (2005),
whhich found albesred stress honmone lesels in chiidren of Holocaust survivors,
SURgesting trauma can be passed down even without direct expasune.

University of Oklahoma, Department of
Psychology University of Oregon, rr—

= 204 parent-child dyads with indication of maltreatment werne
recruited trom Oregon DHS.

D e p a rtm e nt Of P SyCh O 1 O gy + Selectad dyads were randomly assigned to PCIT trestment group

or gervices a8 usual control Eroup.
+ Resting EEG

= B4-channal Elzctroencephalogram for childran.

Methods

Percentage of Components Removed for Dyads
oe ¥ +  The observed differences in EEG data quality across developmesntal stages and

B i W Pewl highlights the Importance of careful artifact removal, especially in pediatric
newopiysiological studies

*  Imporantly, ACE scone did not impact data quality in cur sample. This SUggests
that atthough chitdhocsd trawsma smpacts manifest in a maltibude of ways, € does
not appear to diminish data quatsty.

+  The next sieps would be processing the same data Tor nan-resting tasks to see if
theere aine: any imgacts companed ta the FEST data.

= 256-channel Elactroencephalogram for adults.
* 4 minutes alternating eyes open (fixated on blank screen) and
eyes closed.

Works Cited

Porzartsge of Caraarer Neroed

+  Messiness of data was operationalized by the percentage of
cornpanent reroved from their data, with higher percentages
indicating messier data.

= Adverse Childhood Experiences Scale (ACES)

+ Parents reported thelr own and their child's exposure to advarse

childhood experiences. Childs ——

o ||| ‘

during EEG aning for parents [red) and

quired a higher
= Total scores were sumimed out of a total of 10, with higher removed, indicating nodsiar or more arti
soores indicating more experience with childhood trauma.




Spectrum Measurement
Device in GNUradio: 5G
Interference on Radar
Altimeters

Enzo Schumacker and Noah Markham
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Background

Radar Altimeters: [ Thyind

Planes meaasure theair | e r O
altitude using devices called 1 |
radar altimaetars, commaonly i I
abbraviated as radalts. e —
Thasea devices amit beams i
of fraguency modulated I
continuous wave (FMCW)
radio waves. The altituda is
then calculated by
maasuring how long the
waves take to bounce back
and tha spaed of light.

1

5G Interference on Radar Altimeters:
Both cell phonea basa stations and radalts opearata in
high frequancias to transmit and receive data. To
prevent interfarence, the FCC assigns separata
freguency ranges to all radio devices. The 5G fraquancy [
allocation is from 3.7-4.2 GHz (though modearn
natworks only usa 3.7-3.98) and the radalt frequency is
batweean 4.2-4.4 GHz. For refarence, the spacing
bateaen FM radio stations is 100 times smaller.
Prewiously, this spacing has been enough to prevent any
interference, but 5G signal emissions are strong due to
the number of users, causing roll-off outside of the
allocated spactrum. Radalts are especially sensitive to
intarference. Interference in planea altimetars can be
potentially very dangerous and even cause plane
crashes. The goal of the project is to develop a program
that would be able to measure potential interferanca.

Fadar Bk
Algoaned Basd

a.z

Frequency [GHz)

Figura 3 55 snd Aadar Altrmariar bssusncy graph
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“intrzduction — FADR: A Gaide toS0R and D5P Using Pyihon™ Avdraeg, 334, #y dr.onioniens intrm S trd
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Spectrum Measurement Device in GNUradio:
5G Interference on Radar Altimeters

Enzo Schumacker and Noah Markham

Faculty advisor: Dr. Justin Metcalf

Methods
GNU Radio & Testing:

The goal for this project is to maasura the RF
spactrum of both the 5G band and the radalt band
(3.7 to 4.4 GHz) to explore the 5G emissions causing
interfarence on radalt receivers. We used the opan-
source radio captura tools in the GNU radio
framework to accomplish this. The testing was
conducted at the anechoic chamber at tha ARRC
using the HackRF radio and a software defined radio
(SDR) that transmitted OFDM (Orthogonal Fraquency
Division Multiplexing) signals. OFDM signals are the
maost common type of 5G signal.

Tha GNU Radio framawork lacks the tools to
automatically tune the radar betwean tasts, 50 wa
utilized the file sink block to save each measuramant
and the file source block to replay each measuremant
to create a com plete spactrum image.

O e o
[P L.
- -

Figers 2- GH meia Row gragh

d

L2 A

Results

The results showed the signals received by the
HackRF radio from the radars. The strong orange line
is tha center frequency of the HackRF. The yallow
that appears to the left of the center frequency is the
HackRF picking up the OFDM signal that is operating
at 4 GHz.

Figurs |- Rsclar chrtn sigras]racsived s HakaF
Figure 2- Radar OFOM mgral recessd rom Hacd®f m dehr

Conclusion

After testing the coda with the radio inside the
anachoic chambear we wara able to parceive the
signal of 5G operating in frequancias higher than the
SDR was tuned to. This confirms that intarference is
possible from 5G emissions on radalt receivars.

For future research there can still be mora
invastigation in how strong the interferance is and
how common it is, this way a more complete analysis
and model of the 5G interference can be developed
and methods to mitigate 5G interference on radalt
raceivars can be proposed.
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Evaluating the Efficiency of
the Heat of Immersion
Method Compared to the
Washburn Method: A
Wettability Study
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Evaluating the Efficiency of the Heat of Immersion Method Compared to the Washburn
Method: A Wettability Study

Intfroduction

Thee resc@nl fise in demand for producls wilh a highly
ipacific weallabiity in rmalencl soencs, wilh praducks
wich as the Copel anlipenpront ine requinng a ype
el hydreghobic Tumed dhica o o dweaal mons

eflas vk, hot resulbed in increaied demand for
accuicbe masasursmants’. Furfeomon, e wallabiily
of malerical i imporant in the biomedical Reld as weill
e causes whhils Frycdieghobic surfaces tend 1o pravent
rmicrobial growih, hydreghiic surlooss help lodclitale
healng. Lashy, wetabilty dudies have praven
imporhant in the feld of Bwue anginsening, where
curen! malhods are not ot eflective when medasuring
weltabiity ol polyurethans scallalkds uiad in
Biserginssning.

This dermand for an accurale way 1o meodure
weltability has led ressancien away Irom the exsting
Woshibum rmealhod 1o find an alemalive hal con be
e usebud in diflerant indusiies, For exomple, the
nevel haol of immerkson method, which vtes o high-
ardiivity colofmeater lo measure the heol energy
genenabed by the vphake of a kguid, ho shown bo be
ned anly mone accurdle Fan e WashBuorm e
bl alka riane oble 1o presene the malhamatical
relalionships of higher lempenabures?,

Objectives

This exparimen! aims bo compans e axisling
Werhburm method bo e nowel haal of immantion
meihod with Wree dilferent parliclkes [R-974, B-380, and
E-300, ol supplied by Evonik) al three differant
lemparaiunes (40 °C, 552C, and 70°C), by

.

Using a CDynornic Confact Angle Tengiormeter [DCAT)
e maaiure copillary inlabs of waler aver fime ol al
Ihree partichkes, in gafsec, of 40 °C, 55 °C, and 70 °C.
Lising e DCAT lo racsure capillary intake af
mexane/decans over lime of oll free porficles, in
gFfeac, at 40°C, 55 °C, and 20 °C.

Colculafing e conloct angle of all fhree parficlies
al v ree lemperalures using a madified
Weashburm egualion
Using o high-sensilivity bormb calonmeter, namedy
he Sataram CBO, lo delemin e enthalpies of
irmmersion in waler of al hree portickes at 40°C, 55
°C, and 70 °C.

Colculafing he predicied conloct angle of all three
porficles at all three lemperaiunes using equalions
publighead in Langmur by Bashen Xu and Brion
rodyE.

Comparing the vakes: of balih methodk for
accuracy Mrough emar meocduremeants ond
wviriabiity.

.

.

.

.

.
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Fundamental Equations

* ‘Wekhbum Egualion

n

Ansh Chouhan
University of Oklahoma

o p® g e cos(d)

whera m = mas (kg). | = low fime [5], 0 = surfocs
Terdion ol iquid [Mim), ¢ = capilory canshant al the

powder, p = dendly of the liquid Ikgn'rrl"l. B = canbact

angle, and r = viscosity of e kguid (Pa=-:) B

= Heal af mmersion Egquafion

cos() =

cosld ) =

Fow

=h, — [ SLE
Fow

M ARORTT ey smrrsigy surlcaces)

T S
[hycreahic slico)

whera b, = haal al irmmearsian [1mrd], B = conbact
angle, and vy, = iguid-vapaor intefocial lension, or
suface bandice [Hm)?

2018712

L 1GT49E-07
BA4GTIE-DE
G.BI9E-9
1.E8453E-0d
A.09057E-09
A ETE-0G
1.73p03E18

Data
Wates

Temparatues Avarigs Sioge [kg"2/) Stendacd Deviation
g0 5 AB433E12
e 1GITGAE-07

R-374  TO® 153X7&E07
g LoGIasE-a8
55 299111E-08

R-388 707 G.AZFLGE-QB
4n% 2 ORETEE-08
EGT 330E3E-08

R-00  TO0° aassari-on

Totis | Avercge sopss dar

from fha ‘Wioshbum il in
n. Molec Trich for RA974
L

1. T4517E-0a

T o ol Heea
T com till

Hexars (1o 807 and GETDecane (Tor 707
Tempersture  varage Sops {kg* 2| Sandard Deviatien
e 4. BIREEAD J0TAGEE41
= 5 AIIGE-I0 LAXILEE-11
R-8T4 T
Age 1.E12zE-08 L0ETIE-08
5B 5 24IBEE-00 S AMAGEE.-00
R-380 T
40*
t5e
LR

R-574

R-2B0

B-300

Tokis . Conlact ongiss dabsminsd fom

e
ane
BBA
il
an=
557
e

09 [clipped]

 Hm Wonhbe squaion

Calculations
¥
]
[ -
! 1 Ik v
]
a
]
i

The ligure above, uted rom o journal enlry, shows how
o powder absorbs o liguid over he course of fime wing
v Washburm matihed. In the graph, thare ore thres
disfinct dopes which chonge ol 1; and 1. From this
groph, it can be conduded thal the powder is
absorbing the liquid ol a conslant rale beabween 1) and
Iy, and tharedone this i the dope that should be
meaaiured afler tha conclusion of e Irial®.

Aler maasuning he sope five times af a fidal in waler for
each lemperabure in kg's?, Ihe averoge is loken fo
account fer rminar vanofion. This averoge sops & an
used in later caleukations.

This process i ihen repaabsd, Bul wilh haxone ar
decone as he kquid, 1o calculabe &, the copillary
condant. Thié & because unlioe waber, hese organic
solvenls ae readily aobiorbad By mast pafickes ond ore
fie bt @stirmole for o F condoct angle. Onos again,
Frves Iriak ore loken o ensuns repicabiily.

Te cokculkale the capllery cansbant in the Washbum
edualicn, cod) & replced wilh 1, which i§ aguivalent
ta ces(0F), and the [mdf1] expresbon i reploced with s
overage siape fram the Weshburm friclk thal were dong
using hexone, Al conglants hal ore uied to calcuiole
reder ba hexone.

Laslly, the calodated capilory constant & pluggsed inta
five Washburm egualion, ond he conlact angle in walber
& colculoled by replacing the (rréfl) expression with
overage skape al the Washbum tiak fhal were done in
waler. In fhis calculation, all canstants al ore used to
calculole B refer ko waler.

Urifarunalely, due 1o the scant daba cummanily availablies
for cakeualions, only twio parficles’ contact angles in
wialer Bave baan delermined: R-974 and B-380 [only al
40 2C]. Horerewer, Fweie walues comespond with the
expasched volues, as B-574 B a hydrophabie porkicle ansd
wauld hove a high conloct angle, whersos B-380 i a
hyckrophilic parfice and would have o ewer conlos]
onggle, 08 shown Bedow .

ul

- &

Hydophilic  Mydmghobic  Supersdrophobi
W_= Ry ] W= 14

o angie. ond hos Bary relole

Conclusions and Future Steps

This project is in progress and the expecied deodine is
e end of December 2025, howesar, he daba
presanied righl now sthows that the Weashibum method
Tails 1o analyze highly hydrophilic subslancss, as the
caculsied cos[B) baging b awread 1. Thesa
subslances are ypically clossified o highly hydrophilic
ond are given [F lor tha conact angle; haweaver,
feare sl B a spachrum within these partickes. Through
e heal of immearsion method, hese highly
hydrophilic paficies will be dilinguishabie noem one
onolher, paving he way for more accurabe

AL rEmEals in roany ek,

As of right now, the future sheps ane to ingh faking oll
of e Washburn Irials in hexane or decans and than
using the Sedororm CA0 fo delermineg heal of mmersion
al the thres temperatures for oll iree compounds.
Frewm fhara, the contoct ongié for aodh pafice al
each emperabure can be delermined by Balh
meathods, and compaions can be mode regarding
e efficocy of Boli madasuremeants, [ e resulls ore
significont, a pearfeviewead lob report will be sent fo
Langimur,
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