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McCarthy, Heather

My lab studies how trees and other plants respond to environmental stress, including global change factors, like drought, increased temperatures, and urbanization. Our work takes place in field 
sites, greenhouses, and sometimes the lab. We have several ongoing projects that students might be interested in working with us on: Switchgrass anatomy – Switchgrass is a potential future 
biofuel source, but the efficiency of conversion to fuel depends on cell characteristics and chemical composition. We are interested in assessing possible differences in anatomy of plants with 
reduced lignin composition for plants grown under water stressed conditions. Urban forest condition and composition – Urban vegetation provides many ecosystem services, but urban conditions 
(increased temperatures, sometimes decreased water) can be stressful for plants, especially in Oklahoma. We have long term monitoring of growth and survival of public trees in the 
OKC/Norman area. Bur oak genetic diversity – Oaks very commonly hybridize with other species, possibility introducing new traits that may be useful in a changing climate. We have established 3 
“common” garden environments using bur oak seedlings from across a temperature gradient, where we can investigate differences in adaptive traits such as drought resistance.

Growth and Survival Rates of Norman Parks Trees Over the Past 10 Years

Stein, Laura

The Impact of Dietary Niche Variation in Three Pupfish Species on 11KetoTestosterone Levels and Behavior in Periods of Low Resources

Woodruff, Gavin – https://gcwoodruff.github.io 

The Fig Worm Lab at the University of Oklahoma aims to understand the genetic basis of phenotypic diversity across multiple scales of biological organization. We are driven by these questions: • 
How does genetic change lead to change in developmental processes? • How does developmental variation promote morphological variation? • What are the processes that generate and maintain 
genetic diversity in the first place? We currently have ongoing projects in: • The evolution and genetic basis of body size • The evolution and genetic basis of developmental rate • The evolution of 
transposable elements and genomic organization • Nematode diversity and ecology • Host-microbe interactions • Gene copy number variation • Phenotypic plasticity and polyphenism Our 
projects often involve nematode husbandry and genetic crosses, as well as PCR and gel electrophoresis. We also offer opportunities in genomics/computational biology. Please don't hesitate to 
reach out if you have further questions (gcwoodruff@ou.edu). Here is our website: https://gcwoodruff.github.io/research_interests.html

Dominance of Nok4 Gene: Body Size Expression in F1 Prodigy of NKZ35xWOU12 Cross

Hung, Keng-Lou James – https://hungpollinatorlab.weebly.com/

We have several projects ongoing that revolve around studying plant-pollinator interactions and pollinator conservation. Students may have the opportunity to work on analyzing pollen samples 
(including setting up artificial intelligence systems for pollen identification), curating and identifying pollinator specimens, and rearing native plants and wild bees (that do not generally sting 
humans).

Examining Bee Visitation Patterns in Oklahoma through Flower and Bee Pollen Samples
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Becker, Daniel

Genetic Diversity of Bartonella in Vampire Bats from Belize

Yoon, Je-Hyun – http://www.molecularultrasound.com

Synthetic biology - CRISPR screening, contrast agents; Imaging / signal processing - ultrasound imaging manipulation; Transducer fab- single element transducer fab

Measuring RNA Stability with 5-EU and its Implications

Ethridge, Lauren – https://babl.oucreate.com/

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

Examining How Parent-Child Interaction Therapy Enhances Parent and Child Outcomes in Families with Child Maltreatment
Studying the Effects of Free Play on the Wellbeing of 1st-5th Graders

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

Larger crystals for more accurate structure-based drug design The crystallization of proteins, nucleic acids, and their complexes with drug molecules is an essential first step in a structure 
determination project with X-ray crystallography. Over the past three decades, many labs have put much effort into developing crystal screening experiments. These screening experiments usually 
yield crystals that are too small to give optimal results in diffraction studies. The size of the crystal used in the diffraction experiment matters because larger crystals tend to diffract X-rays to higher 
resolution. Higher resolution data lead to more accurate structures. Accuracy matters in structure-based drug design, where the structure of protein-drug complexes are used to redesign the drug 
molecule for improved binding to the protein. The current methods of growing large crystals are time-consuming, frequently unsuccessful, and wasteful of the expensive biomolecular sample, 
especially those containing drug molecules in low supply. Improved methods for growing large crystals would enable new science and advance medicine. My lab is developing advanced experimental 
designs that are more efficient and effective than the standard practice. This Fyre project involves extending this work to test its generalizability. This project involves basic biochemistry laboratory 
skills, including preparing buffers and solutions and the setting up of crystallization experiments. The project includes making images of the crystals with a microscope and measuring the lengths of 
crystals. The project requires the recording of observations in spreadsheets and the running of R and Python statistical software scripts to analyze the data. However, the student does not need any 
programming experience.

Experimental Designs to Grow Larger Crystals of RNA

Fornelli, Luca

Saccharomyces cerevisiae Culturing, Spheroplasting, and Lysing for Top-Down Proteomic Analysis
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Schroeder, Susan – https://www.ou.edu/cas/mpbio/people/faculty/schroeder

RNA viruses are master manipulators of gene expression. The Schroeder lab explores the role of RNA structure in regulating gene expression in virus-host interactions. We are particularly interested in the ways that 
viruses can sometimes be beneficial to their host and collaborate for survival during environmental stress. We study Tobacco Mosaic Virus in tomatoes and the effects of drought, influenza virus in human lung cells 
and the effects of smoking, and Sindbis virus in human cells and the effects of nucleotide modifications. Undergraduate researchers in the Schroeder lab gain practical lab skills in plant care and cultivation, plant 
infection techniques, RNA sample preparation from plant tissue, PCR, gel electrophoresis, bioinformatics analysis, and nanopore sequence analysis.

Investigating the Role of Heparin for Sustained Drug Release via Hydrogel

Katharine Marske – https://kamarske.org/research

I am looking for a student who is interested in using ecological models of species' geographical ranges, or where in space they occur, to explore questions in ecology and evolution. The research would be 
data/computationally focused and would involve finding data on where species have been detected (e.g., from museum specimens or public sightings) and using these to model the species' ranges past, present and 
future ranges using climate data.

Julie Van De Weghe – https://www.juliecvdw.com/ 
My laboratory is focused on cilia and cilia-related diseases. We incorporate human genetics, genome engineering, live-cell microscopy, super resolution microscopy, and real time signaling assays in our studies. We 
work with human cells and the green algae, Chlamydomonas reinhardtii. Prospective undergraduate students will be paired with a senior doctoral student or postdoctoral fellow. Depending on the students' interests, 
we will formulate an appropriate project for the semester.

Lanier, Hayley – http://lanierlab.org 

My lab studies how mammalian population are responding to changing climates and habitats. This can include shifts related to organismal distributions (e.g., ranges) and adaptation of existing populations. Currently, 
we're interested in understanding the distribution of cryptic (i.e., difficult to identify) species, and we're hoping to use both morphological (i.e., skeletal features and hair) and molecular (i.e., DNA) tools to identify 
several difficult species from Oklahoma prairies. Understanding both the range limits and relative abundance of these species will help us understand how each is responding to climatic and habitat changes.

Huang, Liangliang – SCBME

Qin, Wei – http://www.qinweilab.com

I have two projects seeking undergraduate assistance. The first, recently funded by the NSF Biological Oceanography program, focuses on the effects of ocean warming on trace metal utilization by marine nitrogen 
cycle microorganisms. The second project, recently funded by the Department of Energy, investigates the interactive effects of warming and altered precipitation on soil nitrogen cycle microorganisms. Students will 
participate in lab research alongside graduate students and postdocs on either project. They will learn how to prepare growth media, cultivate enrichment and pure microbial cultures, measure nutrients and cell 
abundance, collect field samples, and gain basic bioinformatics skills. There may also be an opportunity to participate in a one-month scientific cruise from Seattle to Hawaii next summer.
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Xiao, Xiangming – https://www.ceom.ou.edu 

My research group analyzes time series images from various satellites to (1) identify and track land use and land cover changes, e.g., urban, road, surface water, forest, grassland, and croplands, 
and generate land cover maps; (2) measure leaf phenology and floral (flowering) phenology of plants; (3) identify fire, tree logging, and plant diseases, (4) identify plant species and biodiversity. 
We also measure carbon/water/energy fluxes using micrometeorological methods and analyze and model carbon and water fluxes of various terrestrial ecosystems. In addition, I teach 
Environmental Remote Sensing course (PBIO 4733 and GIS 4733) in spring 2025, thus students can take the course to learn remote sensing technology and data analyses.

Gu, Tingting

Research statement: Microplastics (MPs) are polymeric contaminants ranging in size from 1-5000 microns. They originate from the physical and chemical decay of polymers used in every aspect 
of modern life. Over the past 70y, the estimated total mass of plastics produced is &gt; 9.1 billion tons. MPs have been found throughout the hydrosphere, atmosphere, and soil. Moreover, MPs 
are detected in living organisms, including humans, who ingest and inhale MPs present in food, beverages, water, and air. MPs are a pervasive, persistent, and highly heterogenous contaminant 
varying in size, morphology, and chemical composition. MPs can absorb organic chemicals, heavy metals, bacteria, and viruses, thereby making MPs a transport vector for these contaminants. It 
is also known that these physical, chemical, and microbial parameters can cause MPs to detrimentally target specific ecological or biochemical processes. To assess MP risks to the extent where 
prevention and remediation efforts can be designed and implemented, the MP research communities need to address two challenging issues. The first challenge is MP detection. The lack of 
standardized extraction methods for MPs in complex samples and the need for a high-throughput analytical method for quantitative characterization of MP concentration, size, morphology, and 
composition. To address this challenge, Dr. Gu is currently developing a new high-throughput, cost-effective method with proper QA and QC standards for MP detection and monitoring. The 
second challenge is understanding the mechanisms and processes of biological effects, transport, and degradation of MP through different environments. Gu’s lab is currently studying the effects 
and transportation of MPs in soils, particularly through biosolid application. This is a collaborative work with Dr. Mark Nanny from the Civil Engineering and Environmental Science at OU.

Cai, Jiyang – https://medicine.ouhsc.edu/academic-departments/biochemistry-and-physiology/faculty/jiyang-cai-phd

Our lab investigates immune cell interactions in the back of the eye, primarily using mouse models of eye diseases. We offer training for students in foundational eye research techniques, 
including in vivo eye examinations, microdissection, and tissue preparation. Students will also have the opportunity to contribute to our ongoing projects, which are detailed on our website.

Ketchum, Heather

Arthropod vector-borne diseases have more than tripled between 2004 and 2016. More than 60% of these cases were tickborne. In Oklahoma, 90% of our vector borne diseases are caused by ticks. Since most 
tickborne diseases are caused by tick bites, reducing exposure is the best defense against tickborne diseases. There are only six EPA registered insect repellents recommended by the Center for Disease Control. Of 
those, N,N-diethyl-3-methyl benzamide (DEET) a synthetic chemical is the most commonly used however, its effectiveness varies across species, the duration of efficacy is no more than six hours, and there are 
concerns among the public about toxic effects. Other recommended natural or synthetic repellents have repellent properties and while they may repel ticks their duration of effectiveness is limited to one to two 
hours. With the lack of effective repellents and increase in tickborne diseases there is an increased interest in investigating novel natural products for tick repellency. The objective of the current study is to evaluate 
the repellent activity of two natural products for control against cayenne ticks.

https://www.ceom.ou.edu/
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Clegg, John – https://www.ou.edu/coe/sbme/people/clegg

The Clegg laboratory studies biomaterials for induction of therapeutic immune response or reprogramming of the immune response (e.g., re-directing immune cells from inflammatory activity to 
more tolerogenic or regenerative states). We are particularly interested in applying immune-instructive biomaterials as new treatments for neurotrauma, inflammatory brain injury, and stroke. In 
the FYRE project, the student will either (1) synthesize immune-instructive nanomaterials, studying how macrophages incubated with those nanoparticles change their expression of cell surface / 
intracellular antigens or secretome. (2) Development of scaffolds for therapeutic macrophage delivery, which sustain a therapeutic phenotype in adoptively transferred cells even in the presence of 
oppositely-polarizing soluble cytokines. All projects will include elements of the following technical skills: polymer synthesis, cell culture, flow cytometry, microscopy, as well as the following other 
skills: data/image analysis, statistics, technical writing, and poster preparation.

Investigating the Role of Heparin for Sustained Drug Release via Hydrogel
Using Dynamic Light Scattering to Test Nanoparticle Samples: Measuring Cell Size and Zeta Potential

Tang, Quinggong – http://tanglab.oucreate.com/

There is a worldwide shortage of kidneys for transplantation due mainly to the fact that there is no reliable means to determine the viability of kidneys available for transplant. We will develop a 
novel imaging platform that can better predict the post-transplantation renal function, thus promoting the allocation of marginal donor kidneys and decreasing failed kidney transplants. Such an 
accurate and non-invasive assessment of kidney viability will enable selection and use of high-quality kidneys from high-risk donors, which are currently under-utilized. The students will help on 
designing the testing experiment using ex-vivo human kidney for data acquisition. Students will have the chance to get experience in experimental design, clinical experience on kidney transplant, 
machine-learning-based computer-aided diagnosis software development, pathology, and medical system design.

Evaluation of Repurposing Anti-Parasite Drugs for Ovarian Cancer from Cell to Animal Level Using Optical Coherence Tomography

Wilhelm, Stefan – https://www.wilhelm-lab.com/

The Wilhelm Lab in the Stephenson School of Biomedical Engineering focuses on the medical application of nanotechnology to diagnose and treat diseases, including cancer and infectious 
diseases. As a member of the Wilhelm Lab, students will learn nanoparticle synthesis, characterization, and surface engineering methods to fabricate nanomaterials, such as gold and lipid-based 
nanoparticles, for biomedical applications in nanomedicine. These applications typically involve cell studies with various cell lines under sterile culture conditions. Research goals include the study 
of so called nano-bio interactions, and evaluating the safety and efficacy of nanotechnology-based system for drug delivery and diagnostics. Students will engage with experienced undergraduate 
students, graduate students, and postdocs in the Wilhelm Lab. State-of-the-art equipment will be used to conduct and perform the proposed research. Students will further have an opportunity to 
develop their oral and written presentation skills and participate in weekly research project update meetings to learn about the full spectrum of nanomedicine research conducted in the Wilhelm 
Lab.

Quantitative Analysis of PLGA Nanoparticles Produced by Microfluidic Synthesis
Manipulating Fluidic Mixing Techniques to Optimize Liposome Synthesis
Three-Dimensional Super-Resolution Microscopy-Based Imaging of Cancer Spheroids
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Yuan, Han – https://scholar.google.com/citations?hl=en&user=GCB4m6sAAAAJ

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. 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.

Multimodal Imaging with Transcranial Magnetic Stimulation in the Human Brain
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Foudazi, Reza – https://foudazi-lab.com/

There are 2-3 undergrad positions available in Soft Matter Research & Technology (SMaRT) group. The current research activities in SMaRT 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 available projects are as follows: 1. Stimuli-responsive ultrafiltration membranes: ultrafiltration membranes are used for water treatment, protein 
purification, viral filtration, etc. Currently, the available membranes have a fixed pore size, and thus a limited selectivity. Additionally, a lot of solvent is needed for making membranes which is 
harmful to the environment. In this research, we produce membranes that have better separation performance compared to conventional membranes and are also responsive to temperature and 
pH. 2. PFAS removal from water resources: PFAS are Per- and Polyfluoroalkyl Substances, known as forever chemicals as they do not break down in the environment. In the U.S., PFAS 
contaminated water supplies are found in 49 states. PFAS have severe health effects to the wildlife, human, and environment. In this research, we are developing an efficient system for PFAS 
removal from drinking water. 3. 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 agriculture in outer space, microfiltration membranes, and adsorbents for heavy metal removal.

Interfacial Behavior of Aqueous PFAS Solutions During Droplet Pinch-Off

Grady, Brian – https://coecs.ou.edu/Brian.P.Grady/index.html
A recent paper from our group indicates that the heat of wetting can be used to measure contact angle as a function of temperature, as long as the change with temperature of certain things are 
constant. In this work, the student will measure the heat of wetting and also measure the contact angle of powders at different temperatures, and see if the contact angle measured corresponds to 
that predicted from the heat of wetting. A bomb calorimeter (Setaram C-80) will be used to measure the heat of wetting; this procedure is well established. The contact angle will be measured 
using the Washburn method. Also, Dr. Grady will be the one who supervises the student.

Effect of Temperature on Contact Angle of Liquids on Particulates

Papavassiliou, Dimitrios – https://www.ou.edu/coe/scbme/people/faculty/papavassiliou
The goal is to simulate the photothermal treatment for cancer tumors. The process is as follows: Carbon nanotubes are selectively attached on cancer cells, and a small amount of energy is 
radiated to them (for example, a laser beam). They get heated up, and as they do so they heat up and kill the tumor cells. The project is computational, using simulation tools. No prior computing 
experience is required.

Studying the Stress Experienced by a VWF Protein in Hydrodynamic Flow Using Coarse Grained Simulations
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Bourne, Christina – https://bournelab.oucreate.com/

Structural biology explains how biochemistry works.

Purifying Pfu DNA polymerase for Polymerase Chain Reactions

Dong, Yitong – https://www.donglabou.com/

The Dong Group's research is focused on colloidal nanocrystal quantum dots, the materials that win the 2023 Nobel Prize in Chemistry. Our projects include development the synthesis of colloidal 
perovskite quantum dots, understanding their growth mechanisms, surface chemical modifications of perovskite quantum dots, and spectroscopic study of the quantum dots at the single particle 
level. The goal of our projects is to develop scalable and high-fidelity single photon light sources for the next generation photonic based quantum computing and quantum information sciences. 
Specifically, we will chemically synthesize lead halide based perovskite quantum dots with sizes tunable from 3 nm to 7 nm. Using an unique thermodynamic equilibrium control synthesis, we are 
targeting on making perovskite quantum dots with their size and shape precisely controlled at nearly the atomic level. Our powerful single particle fluorescence microscope will be used to study the 
impact of size and shape of a quantum dots on its single photon emission properties. Our research projects combine chemistry and physics and are highly interdisciplinary. Leveraging our synthesis 
development, we will also grow organic crystals on the surface of the inorganic perovskite quantum dots to rigidify their surface lattice. We will then understand the effect of lattice rigidity on the 
single photon emission coherency, promoting the development of quantum emitters.

Synthesis of manganese-doped cesium lead chloride nanocrystals through the hot-injection method
Synthesis of Formamidinium Lead Halide Perovskite Nanocrystals on a Liquid-Liquid Interface
Using Spectroscopy to Understand CsPbBr₃ Quantum Dots as Single Photon Emitters

Feng, Yuanning – https://yuanningfeng.wixsite.com/website

On account of the scarcity of molecules with a satisfactory second near-infrared (NIR-II) response, the design of high-performance organic NIR photothermal materials has been limited. Organic 
photothermal materials have been discovered as some of the most promising photothermal agents with economical cost, improved biocompatibility, and potential biodegradability. Cocrystals are 
obtained typically by the self-assembly of two alternative molecular building blocks, i.e., an electron-rich donor (D) and an electron-poor acceptor (A). Attributed to the adjustable energy gaps, 
solvent processability, and easy recyclability as a type of crystalline materials, cocrystals present bright prospects in the fields of field-effect transistors, ferroelectricity materials, dynamic 
photomechanics, and nonlinear optics. Because the energy absorption and transfer can be adjusted through changing their constituting components, cocrystals have been applied in photothermal 
conversion. FYRE students will contribute to the synthesis and characterization of donor and acceptor compounds which are small organic molecules.

Synthesis of a 5-membered Cyclophane
Supramolecular Antenna Effect in Fluorescent Dyes
Synthesis of the Pentagonal Cyclophane
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Honeycutt, Wesley & Mistree, Farrokh – https://www.ou.edu/coe/ame/people/faculty/farrokh-mistree AND https://scholar.google.com/citations?user=corYfz4AAAAJ

UNDERSTAND RESEARCHING BY REFLECTING ON DESIGNING A LOW-COST, SMART COMPOST SYSTEM This project is open to Honors students who have a social conscience and wish to 
make a difference in the world by researching and sharing their newfound knowledge. 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 exist and bridge that gap for the betterment of society? 3 Do you enjoy exploring the internet, talking to ChatGPT, Microsoft Copilot, and equivalent to find information? 3. Do you 
wish to develop your ability to communicate your findings to a range of people? 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 2025. Project Description The design of a low-cost, smart compost 
system. Composting has the potential to reduce waste and increase the arable soil to farmers in rural India. The challenge is that compost requires certain conditions to convert to soil properly. These 
conditions may change depending on the composted input be it vegetable matter, meat, paper products, or even bodies. The user interactions with compost also changes based on the conditions: 
certain composts need turned on different dates. 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 transform these Take Aways into lessons that you will use in the future as researchers. We will meet once a week at a time that is mutually convenient to all to discuss your 
progress. We invite you to attend the weekly meeting of the Systems Realization Laboratory @ OU on Fridays from 9:00AM to 10:30PM. Every week you will 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.

Honeycutt, Wesley – https://wesleythoneycutt.com/

I am an interdisciplinary researcher with a very broad interest and skill set. I am not strongly affiliated with any single department. My PhD is in chemistry, and I have worked on projects in many fields. I am not a tenure-
track faculty member which means I am able to commit time to ensure my student's success. Check my bio for more info: https://wesleythoneycutt.com I am thrilled to work with students from any discipline, and I tailor 
each FYRE project to the interests of the student(s). Thus far, I have mentored 6 students through the FYRE program and am proud to advocate for each of my students beyond the time we spend together in the lab. All 
students learn from a holistic perspective: you will be able to do a little of everything on your project by the end. The projects I have ready for Spring 2025 includes: - Work with CO_2 and CH_4 remote sensing data for 
spatial and temporal analysis. - Engineering design of novel strategies at the device and system level for sustainability challenges. - Electrical engineering hands-on projects to develop new widgets like a rain-sensing 
actuator. - Dramatic theory applications for training future STEM communicators. - Spatial analysis of migratory birds to novel lighting cues. This list is incomplete and subject to change based on opportunities/resources 
which I have in the Spring and the interest of the FYRE student.

Comparison of Retrieval Algorithms for EM27/SUN Spectrometer Data

Noh, Hyunho – https://www.nohlab-ou.com/

With the rise in energy demand, it is critical to develop catalysts that can harness solar/wind energy and convert abundant chemicals to value-added feedstocks. While decades of research have 
developed some promising catalysts, their surface structures are quite complex, precluding an atomic-level understanding of the reaction mechanism. In our lab, we employ metal-organic frameworks 
(MOFs) as candidate electrocatalysts to examine the reaction mechanisms to generate H2 from H2O, CO2 to fuels, and many others with atomic-level precision. The exact structure of candidate 
MOFs is known, owing to their crystallinity. Using electrochemistry as a primary tool, students will learn how to experimentally derive catalytically relevant thermodynamics and kinetics and 
conclude reaction mechanisms. Our lab focuses on MOFs with transition metals and even lanthanides and thus can explore a wide range of elements within the periodic table, otherwise challenging 
in other fields. The success of this project should instruct chemists and engineers on the exact catalytic motif we need to install to synthesize highly active catalysts and shift the energy and chemical 
sectors to become more renewable for a sustainable economy.

Topology-Dependent Proton-Coupled Electron Transfer (PCET) Thermochemistry of Ce-based Metal Organic Frameworks
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Rybenjov, Valentin – antibiotics.oucreate.com

The project explores chemical compounds with antibacterial activity that were discovered by Rybenkov group and are presentle under development as potential 
antibiotics with a new mode of action. These compounds act by inhibiting condensins, which play a central role in chromosome organization and segregation. 
Bacteria can develop resistance to these through a combination of mutations in several genes. The project involves molecular cloning of one of the genes that 
was implicated in the resistance and investigating the phenotype of the mutant.

Effect of DNA Binding Agents On Cell Division and Chromosome Segregation
Impact of DNA-binding compounds on chromosome segregation in Pseudomonas aeruginosa Saparov, Bayram – https://saparov-lab.com/ 

Synthesis, crystals growth and characterization of brand new materials for lighting, solar energy harvesting and other applications

Rajan, Rahki – https://www.ou.edu/cas/chemistry/people/faculty/rakhi-rajan 

The students will work on molecular biology and protein expression of components related to the CRISPR-Cas systems. They will also interact with lab members 
to familiarize with the lab goals of protein engineering to improve the fidelity of CRISPR-based gene editing systems.

Singh, Shanteri 

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 techniques 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.
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Metcalf, Justin

The student will be working in a team to learn how to use a software defined radar to look for birds, bats, and invertebrates. These are radars whose functionality is controlled by open source 
“blocks”, designed to be easy to use without programming knowledge. Each block provides a radar function, and these blocks are easily modifiable using the Python scripting language. This project 
is to help with environmental site assessment for current and future offshore wind farms. The student will need to be willing to learn Python and work with software. There will be multiple 
graduate and undergraduate students working with the student on the team. This project is suitable for a wide variety of majors, particularly computer science, electrical engineering, computer 
engineering, and biology.

ADS-B Tracking with GNU Radio: Tracking Planes for Radar Surveillance

Ebert, David – https://www.ou.edu/disc

We have numerous projects on data analytics, AI, and interactive visual analysis solving problems in many disciplines and across disciplines.

Impact of SMART Machine Learning Algorithms in Classifying Social Media Misinformation and Disinformation
Modeling Carbon Dioxide Fluxes and Evapotranspiration in Grain-Only Wheat Pastures Using Weather and Satellite Data

Aikaterini P. Kyprioti

Depending on the students' interests, there are different projects that they can work. I have the ability to supervise projects that might be more computationally-driven in solving engineering 
problems (small uncertainty propagation projects), as well as more heavily involved civil engineering ones, focusing on specific typology of housing like mobile homes and masonry historical 
buildings. There is also the opportunity for students to gain some experience in software that will be useful later on in their professional career when it comes to structural software and modeling 
civil infrastructure.

Yijie Jiang

The project will focus on developing a dip coating and electric poling (DCEP) integrated machine. This machine will achieve the automatic and batch processing of sensor specimens to enable 
novel applications and performance.

Vogel, Jason

Our laboratory completes analysis of wastewater for eight different pathogens that cause infectious disease. This student would integrate into our lab and learn the process of extraction and 
analysis using RT-qPCR. This information is utilized by health departments across Oklahoma to track infectious disease occurrence and outbreaks at the community level.
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Kittur, Javeed https://www.researchgate.net/profile/Javeed-
Kittur/research?ev=prf_act&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InByb2ZpbGUiLCJwYWdlIjoicHJvZmlsZSIsInBvc2l0aW9uIjoicGFnZUhlYW
RlciJ9fQ 

In these projects, students will design and implement innovative educational tools involving chatbots and generative AI to enhance engineering 
education. Project 1 focuses on creating an interactive chatbot to capture and analyze engineering students' emotions throughout the semester, 
exploring how these emotions impact their sense of belonging, motivation, and persistence. The student will collect both quantitative and 
qualitative data to assess the chatbot's effectiveness, understand students' experiences, and identify areas for improvement. Project 2 involves 
developing a generative AI-based instructional setup to teach the engineering design process to freshmen. With minimal guidance, students will self-
learn the design process using AI. The effectiveness of this approach will be evaluated through data collection, examining students' learning 
outcomes and comparing their perceptions of learning with and without AI. Project 3 requires designing a chatbot to moderate role-play activities in 
a classroom setting, replacing the instructor in this role. The student will gather data to assess the chatbot's success, investigate its impact on 
students' learning, and compare perceptions of learning with and without the chatbot as a moderator. Each project aims to innovate in educational 
methods, combining technology and pedagogy to improve student engagement and learning outcomes.

Ghamarian, Iman

AI4Science: Our research group focuses on harnessing the power of machine learning to analyze complex experimental data, with a particular emphasis on 
image analysis. We develop cutting-edge supervised and unsupervised machine learning techniques to extract meaningful insights from scientific images 
across various disciplines. Our projects offer an exciting opportunity to apply artificial intelligence to real-world scientific challenges. While a general 
background in Python programming is required, you'll have the chance to enhance your coding skills and gain hands-on experience with state-of-the-art AI 
technologies. Join us to explore the intersection of computer science and scientific discovery!
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Kellawan, Mikhail – https://www.ou.edu/cas/hes/research/research-laboratories/human-circulation-research-lab

How humans regulate/control blood flow to the Brain and to Muscles during exercise and/or environmental challenges.

The Effect of EDHF on the Resistance of Sympathetic Vasoconstriction In Healthy Young Adults

Cai, Chanjie – https://medicine.ouhsc.edu/academic-departments/biochemistry-and-physiology/faculty/jiyang-cai-phd

Our lab investigates immune cell interactions in the back of the eye, primarily using mouse models of eye diseases. We offer training for students in foundational eye research 
techniques, including in vivo eye examinations, microdissection, and tissue preparation. Students will also have the opportunity to contribute to our ongoing projects, which are 
detailed on our website.

Biophotonic Imaging Utilizing Deep Learning Techniques
Particle Deposition in 3D Printed Human Lung Model Under Realistic Physiological Conditions

Balasubramanian, Priya – https://medicine.ouhsc.edu/directory/details/priya-balasubramanian-bvsc-phd

We have a couple of ongoing projects that the students can pick to work on: 1. Role of lipolysis in calorie-restriction mediated anti-aging benefits: Limiting daily calorie intake is one of 
the well-established interventions that has been proven to extend lifespan and health span in several species. One of the organs significantly affected by CR is fat tissue. Not only does 
CR reduce fat mass but it also changes how it functions. CR reprograms fat tissue metabolism to increase lipid breakdown and usage as an adaptive strategy to support whole-body 
metabolic needs during energy deficiency. These adaptive changes in fat metabolism likely contribute to the anti-aging benefits of CR. Understanding the mechanisms through which 
CR reprograms fat tissue metabolism and phenotype will inform strategies to maximize the health span in the elderly population. Specifically, we are interested to investigate if the 
breakdown of stored lipids in the fat tissue is a key initial step required for the metabolic benefits of CR. Further, we want to investigate how the products of lipid breakdown (free 
fatty acids) regulate functionally different subpopulations of white fat cells in CR. 2. Role of brain lipid droplets in age-related cognitive impairment: In this project, we are focusing 
how age-related lipid droplet accumulation in endothelial cells of the brain contribute to microvascular dysfunction, impaired cerebral blood flow responses and cognitive 
impairment.

Lu, Yu
My research focuses on understanding and preventing risk behaviors such as substance use and interpersonal violence. Students joining the Risk Behaviors and Intervention lab will 
work in teams contributing to studies that examine how these risk behaviors co-occur and progress from adolescence to adulthood and explore social and cultural factors influencing 
these behaviors. Students will get involved in various research activities including literature review, data analysis, result interpretation, and report writing.
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Cheney, Marshall

Our research team is working with researchers at the OUHSC and the University of Houston to help evaluate smartphone apps developed to help people improve their health. The 5 different apps we are 
currently evaluating aim to help people reduce/quit smoking, improve their mental health, reduce marijuana use, and increase adherence to HIV medications. Our role is to analyze the qualitative 
interviews done at the mid point and end of the intervention to see what worked (and did not work) and make recommendations for how to improve the smartphone apps. I try to give students a choice 
of teams but it will depend on where the teams are in the analysis process at the start of the Spring 2025 semester. The FYRE student will need to complete the Human Subjects online training by 
December 15th so that we can get IRB approval for the FYRE student participantion. Students will recieve additional training in qualitative data analysis and be involved with data analysis as a full 
participating member of the team at the beginning of the Spring 2025 semester. Students are included on professional presentations and manuscripts if they stay with the analysis team until the project 
is completed (usually an additional semester).

Li, Dan https://publichealth.ouhsc.edu/About/Directory/details/dan-li-phd-ncc-lsc-nc-k-12
My research focuses on mental health promotion in economically disadvantaged K-12 schools. One project I plan to initiate is a meta-analysis of factors associated with school absenteeism, particularly 
examining how COVID-19 may have impacted students' attendance during and after the pandemic.

Mehla, Kamiya https://medicine.ouhsc.edu/directory/details/dr-kamiya-mehla-phd 

We will assess the role of inflammatory cells in imparting muscle wasting in pancreatic tumor bearing mice by assessing the expression of inflammatory genes using real time PCR and immunostaining.

Yoon, Je-Hyun https://medicine.ouhsc.edu/directory/details/je-hyun-yoon-phd

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 lncRNA 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.

Muthukrishnan, Sree Deepthi https://medicine.ouhsc.edu/directory/sree-deepthi-muthukrishnan-phd

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.
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Proietti, Tiziana https://tizianaproietti.com

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.

Hamory, Joan https://jhamory.oucreate.com/

Dr. Hamory is currently conducting several data collection projects in Eastern and Southern Africa, collecting and analyzing surveys of thousands of adolescents (aged 10-19) to 
understand the challenges they face at home, at school, at work, and in their communities, and to evaluate interventions that seek to alleviate barriers to their economic empowerment 
and overall well-being. The overarching research question is to understand "what works" to boost the well-being of adolescents in contexts where educational attainment is low, girls 
marry and start having children young, and labor market opportunities are limited. Mentees will assist with cleaning and summarizing data for early-stage analysis.

Oxendine, Christy – Educational Leadership and Policy Studies

Lamba, Manika https://manika-lamba.github.io 

Knowledge-Driven Text Generation: Integrating Neo4j Graph Retrieval with Language Models Project Description Retrieval-augmented generation (RAG) is a technique to search for 
information based on a user query and provide the results as a reference for generating an AI answer. In contrast, Knowledge Graph Retrieval Augmented Generation (Graph RAG) 
leverages the structured nature of graph databases, which organize data as nodes and relationships, to enhance the depth and contextuality of retrieved information. In this project, we 
will first build a knowledge graph interface using Neo4J using different actors from Electronic Theses and Dissertations (ETDs) metadata. Next, we will fine-tune a large language model 
using the RAG technique to combine structured graph data with vector search through unstructured text to achieve the best of both worlds. Expected Student Research Activities Tasks 
Involved: 1. Perform literature review to identify recent studies related to the project (technical and usability/query aspects) 2. Building graph schema (nodes representing entities and 
relationships representing connections between them) for the ETD dataset 3. Using Cypher queries to populate graph data in Neo4J 4. Build a large language model to fine-tune the 
entire dataset, creating references to all entities and relationships within the source data, which are then used to create an LLM-generated knowledge graph 5. Evaluate the model 
Prerequisite skills or experience (if any) - Python programming language - Demonstrated experience or interest in designing graph schema - Familiarity with large language models and 
how they work - Understanding of how to interact with external APIs or interest to learn it.

https://manika-lamba.github.io/
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Jablonski, Michael

For thousand of years, a focal point of mathematics has been symmetry. Objects with more symmetry are considered most desirable and serve as model objects on which to build 
scientific theories. This spring, our group will investigate how symmetry occurs naturally in a dynamical system and ways for deforming non-symmetric objects to increase their 
symmetry. Activities will include: • Studying polygons and polyhedra in 2- and 3-space. • Studying curvature flows. • Proving theorems. • Experimenting with computers to build 
new examples and suggest theoretical results.

Carvallo, Mauricio

My research explores the influence of culture and minority status on health-related outcomes and attitudes towards the self and others.

Hodges, Caitlin www.caitlinhodges-soil.com

NASA Project: Extreme environments on Earth provide many challenges and opportunities for the development of life. Therefore, these sites may serve as good proxies for 
environments that support the evolution on life on Mars and other planetary bodies. In this project, we use a fieldsite in Western OK to explore the utility of novel sensors to record 
the activity of microorganisms in the soil and groundwater. We ultimately aim to develop a set of tools to deploy on other planetary bodies that can efficiently detect environments 
in which life could thrive. USDA Project: Soils are the largest terrestrial sink of carbon, and respiration by roots and heterotrophic microorganisms is the largest flux of carbon from 
soils. For this reason, soil respiration is a key component of the global carbon (C) cycle and represents soil’s ecosystem services related to regulation of the global climate. However, 
land use and climate change can shift soil respiration rates and deplete soil C stocks. Further, reactions within the soil system can obscure ecosystem response to global change and 
confound efforts to characterize soil health. In this project, we will use both field experiments and laboratory incubations to investigate the roles of drought, nitrogen fertilization, 
and hay harvest in controlling organic and inorganic C cycling in soils.

Wang, Chenghao

McFarquhar, Greg https://www.ou.edu/ags/meteorology/people/faculty/greg-mcfarquhar 

Cloud Properties over the Arctic: Cold air outbreaks (CAOs) have a big influence on weather patterns, yet their cloud regimes are poorly sampled and understood. The Cold-Air 
outbreak Experiment in the Sub-Arctic Region (CAESAR) field campaign used the National Science Foundation/National Center for Atmospheric Research (NSF/NCAR) C-130 
aircraft to acquire in-situ and remote sensing data of clouds over the Norwegian Sea in February and March 2024. This project will use data collected by the cloud probes on the C-
130 during CAESAR to determine the vertical dependence of the microphysical and macrophysical properties of clouds in CAOs, its variability and their dependence on 
environmental conditions.

https://www.ou.edu/ags/meteorology/people/faculty/greg-mcfarquhar
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