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Jacob Gildenblatt
Dr. Emily Shifley

How Embryonic Vertebrate Development is 
Impacted by the Presence of PCK1 and 
PCK2 Genes

Embryonic vertebrate development is directed by the expression and actions of a number of different genes. Although we know the role some genes
play during development, not all of these genes have been studied. My project hypothesized that the pck1 and pck2 genes impact the development of
the ectoderm, the outer tissue layer of the early vertebrate embryo. To study the role of pck1 and pck2, I performed manipulations of gene expression,
transcription reactions, and in situ hybridization experiments using Xenopus frog embryos. I verified that pck1 and pck2 are expressed in the ectoderm. I
also examined ectodermal and neuronal gene expression in pck1 and pck2 morpholino injected embryos to see if there was an effect. Since many of the
genes and early developmental stages of Xenopus are conserved with humans, our basic, foundational research into pck1 and pck2 may prove useful in
further study of human embryonic development.

Samantha Dixson
Caitlyn Helton
Pranav Rostogi
Dr. Richard L. Boyce

Honeysuckle Leaf Blight and its Effects of 
Growth in the Open-grown Amur 
Honeysuckle Stands

Lonicera maackii (Amur honeysuckle) is an invasive shrub species that is found throughout the eastern United States, including the Ohio Valley and the
northern Kentucky area. Beginning in 2012 in the Cincinnati region, outbreaks of the native honeysuckle leaf blight (Insolibasidium deformans), a fungal
pathogen, have been observed on Amur honeysuckle. Previous work on forest understory honeysuckle found that smaller shrubs are more affected, as
they have more long shoots, which grow rapidly into light patches, and long shoots are more susceptible to blight. The purpose of this study was to
determine the effects of the leaf blight on open-grown Amur honeysuckle by destructively sampling shrubs that showed symptoms of the leaf blight in
northern Kentucky and southwestern Ohio. Several measurements were taken, including base diameter, stem and twig mass, and mass and area of
blighted and unblighted leaves on both long and short shoots. Leaves on the long shoots were more affected than those on the short shoots. The
fraction of blight is higher on smaller shrubs with more long shoots, whereas larger shrubs have a smaller fraction of leaf blight because they have fewer
long shoots. It remains to be determined if this blight is extensive enough to cause a decline of L. maackii.

Sarah Fortner
Savannah Pate
Emily Holt
Jasmine Trejo
Dr. Kristy Hopfensperger
Dr. Denice Robertson

Pollinator Habitat Initiative Field and Drone 
Survey

The monarch butterfly (Danaus plexippus) population has been in decline throughout North America over the past two decades, primarily due to loss of
milkweed habitat. The Greater Cincinnati Pollinator Habitat Initiative seeks to restore milkweed populations at sites across the region. Evaluating
restoration efforts by population sampling is highly resource intensive. We have developed and tested multiple milkweed population sampling methods
at five different sites. In 2018-19 we traversed entire sets to determine population size. In 2020, we used drone technology to determine milkweed
population size of a site. In 2021, we used field transect and quadrat methods to estimate population and used GPS and GIS to ground truth the drone
method. Preliminary results show that drone technology may be used to make population sampling more efficient. Results will help to determine best
practices for milkweed sampling in restored sites, which may save resources and improve conservation of pollinator habitat.

Men Tran
Dr. Erin Strome

Regulatory Sequences and the Effect of 
Transcription Factors (TFs) on Differentially 
Expressed Genes (DEGs) in diploid 
Saccharomyces cerevisiae

Alterations in AdoMet (S-Adenosyl-Methionine) levels have been found to change genome stability in the yeast Saccharomyces cerevisiae. While SAM1 
and SAM2 encode the same enzyme that makes AdoMet, their removal has opposite influences on the amount of AdoMet found and on genome 
stability. We seek to understand the different changes that might explain why the loss of sam1 increases genome stability and loss of sam2 decreases 
genome stability. We used MATCH from TRANSFAC to explore the data from an RNA-Sequencing experiment and determine which transcription factors 
(TFs) regulate the genes that were found to be differentially expressed. Further, we explored if the observed TFs impacted a numerically non-random 
portion of our genes lists. We then sought to investigate what the genes, regulated by these TFs, do in the cell and hypothesize how their changes relate 
to AdoMet/methyl cycle and genome stability.

Shelly Geisler
Dr. Lauren Williamson

Role of maternal helminth colonization in 
offspring memory deficits caused by early-
life neonatal infection

Neonatal E. coli infection in Sprague-Dawley rats results in hippocampal-dependent learning deficits and associated brain inflammation in adulthood 
(P60). Helminthic therapy with Hymenolepsis diminuta (rat tapeworm) in both moms and pups has been shown to prevent these memory deficits. The 
effects of maternal helminth colonization alone are unknown.

On postnatal day (P)4, whole litters were injected subcutaneously with either PBS or E. coli. On day one of conditioning, the rats were given an 
intraperitoneal injection of either saline or lipopolysaccharide (LPS). LPS causes memory deficits in neonatally infected rats by activating the immune 
system. Memory of the rats was tested at P60 using a context pre-exposure fear conditioning task, which is hippocampal-dependent. The results 
suggest maternal inoculation only can prevent memory deficits. Results from this study may be used to support the idea of commensal parasites being 
used as treatment for neuroinflammation.

Grace Winstel
Dr. Lindsey Walters

Relationship Between Brood Characteristics 
and Provisioning Visits by Tree Swallow and 
Eastern Bluebird Parents

Previous ornithological research suggests that brood characteristics, including nestling size and age, can influence the amount of effort spent by parents 
to care for their young. We investigated possible trends among these variables in Tree Swallows (Tachycineta bicolor) and Eastern Bluebirds (Sialia sialis) 
and compared the provisioning behaviors of the parents of the two species. Specific nest boxes were examined for an hour at a time, and it was noted 
how many times the parents visited. We monitored the size and age of the brood at the time of each observation. It was concluded that parents of both 
species visit more often per hour as the size and age of the brood increase. We also confirmed that Tree Swallows provision their nests much more 
frequently, on average, compared to the Eastern Bluebirds. These findings may suggest additional valuable information about parental care behavior 
among many other species of wild birds. 
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Noah Weidig
Amber Miller
Zach Bischoff
Phat Nguyen
Dr. Allison Parker

Effect of Nutrient Concentration and Water 
Volume on Oviposition Choice by Culex 
Female Mosquitoes

Female Culex mosquitoes, the main vectors of West Nile virus, oviposit (lay eggs) in container habitats on the water’s surface. Many factors affect where 
egg rafts are laid, but nutrient concentration and water volume were studied in this experiment using two semi-controlled field assays. Ten sites were 
used with three buckets at each site. For the first assay, five sites varied nutrient level (low, medium, high) while water volume was held constant. For 
the second assay, five additional sites varied water volume (6, 12, 18 liters) while nutrients were held constant. Egg rafts were collected daily for twelve 
weeks, and larvae were identified to species. A generalized linear mixed-effects model was used to determine the fixed effects of water volume and 
nutrient concentration on oviposition choice. Preliminary data suggest that female Culex show a stronger preference for higher nutrient concentrations. 
Understanding oviposition choice allows for better control of Culex mosquitoes.

Erin Matthews
Dr. Lindsey Walters

Differences in Defensive Behaviors of Tree 
Swallows When They Have Eggs Versus 
Nestlings

Nest defense may show how invested a bird is in its offspring. Tree Swallows were studied to see how their defense differed in the presence of eggs or 
nestlings in their nest box. We predicted that there would be more defensive activity when nestlings were there, due to greater investment in already 
surviving offspring. We examined circling, vocalizations, far divebomb, and close divebomb defensive behaviors, as well as the total birds present. There 
were no significant differences in the number of birds defending, circling, or vocalizing. However, Tree Swallows had significantly more far and close 
divebombing when eggs were present in the nest box. We hypothesize that this could be due to the parents becoming accustomed to our presence next 
to their boxes and were less likely to defend later in time, knowing we would leave without harming their nest. 

Brandon Riley
Amy Harouna
Mitchell Culbertson
Bridget Murray
Regina Utz
Dr. Allison Parker

Seasonal Abundance of Mosquitoes 
Inhabiting Tires Across Northern Kentucky

Tires holding water create a conducive environment for female mosquitoes to lay their eggs because of the sufficient nutrients in the water, the tires’ 
ability to keep a constant water temperature, and to shelter the developing larvae from harm until they pupate and emerge as adults. This project 
studied how discarded tires affect mosquito species distribution.  Tires were placed in twelve natural habitats in Boone County and the City of 
Covington. Every week, mosquito larvae and pupae were collected from the tires. Collected mosquitoes were brought back to the laboratory for species 
identification. So far, over 8700 larvae and pupae from 11 different species have been classified. Understanding which mosquito species are found in 
tires allows us to educate the community on how reducing discarded tire can help reduce a percentage of mosquitoes in the area.

Julianna Thompson
Shabnam Tursunova
Dr. Lauren Williamson

Determining Hippocampal Microglia 
Density Post-Inflammation

Inflammatory challenges within the immune system trigger the critical immune cells of microglia to act in defense, which may disrupt memory 
formation. Male and female adult rats were exposed to the context-object discrimination behavioral paradigm. On the third day, rats were injected with 
lipopolysaccharide (LPS) or saline six hours prior to brain harvest. Brains were sliced and stained using immunohistochemistry for Iba-1 microglial 
protein and then mounted on slides for microscopy. The hippocampus was imaged at 10X magnification and densitometry was performed to determine 
the Iba-1 expression. It was determined that a single LPS injection did not directly impact microglia density in any of the examined hippocampal 
subregions. At the same time point, mRNA was measured in the other half of the brain for various inflammatory genes. We also share the results of 
those quantitative PCR tests in this poster.

Oliver Diaz
Dr. Richard Durtsche

Niche Occupation in the Introduced 
European Wall Lizard

The European wall lizard (Podarcis muralis) is an introduced species in the Cincinnati and Northern Kentucky area that may compete with native species 
like the broad-headed skink (Plestiodon laticeps). Our studies focused on the niche occupancy and performance capacity of the wall lizards. Behavioral 
actions and physical performance tests were conducted to better understand their habitat use, possible interaction with skinks, and their impact on the 
environment. Behavioral actions were studied by using focal observations in the field at a distance not disturbing the lizard. Physical performance tests 
(sprint speeds) were conducted to figure out how these lizards compete with native lizards. We obtained sprint speeds from the field at various times 
(temperatures) during the day, and over a range of temperatures in lab. The combination of these studies can allow us a better insight towards 
microhabitat use and competition between P. muralis and the native lizards.

Mackenzie Danker
Hannah Taulbee
Samuel Bauer
Dr. Richard Durtsche

Metabolic Scope in Kentucky Stream Fishes 
and Their Offspring in Response to Varied 
Thermal Conditions 

Climate change is becoming a crucial factor to consider for the health and safety of our environment. This research dives into the unknown effects of 
climate change on local Kentucky fish species. To determine the potential climate impact, metabolic rate (fitness) was tested in three Kentucky fish 
species [Bluntnose minnows (Pimephales notatus), Rainbow darters (Etheostoma caeruleum), and Mosquitofish (Gambusia affinis)], chosen based upon 
their stream depth occupancy. We collected these fish locally, and established them in aquaria maintained at current (cold) and +3˚C (warm, future 
climate) stream temps for breeding purposes and for testing their standard and max metabolic rates. Metabolic rates of adults were determined at 
various temperature levels to simulate a changing climate using environmental chambers and a respirometer tank. Ultimately, testing offspring from 
breeding trials at cold and warm temps will determine the fish response to embryogenesis under climate change conditions.

Julia Bottoms
Dr. David Thompson

Sex-Specific Expression of the ZIP and ZnT 
Families of Membrane Zn Transporters 
Associated with Zn Hyperaccumulation in 
Gonads of Squirrelfish

Studies of the reproductive physiology of squirrelfish (Holocentrus adscensionis) have shown that reproductively active females preferentially increase 
Zn uptake, initially sequester this Zn in the liver at levels higher than any other studied vertebrate, and ultimately signal for its redistribution to the ovary 
for incorporation into the oocyte. Samples were collected from squirrelfish in two different months representing different stages of the reproductive 
cycle. This project focuses on cellular Zn transport associated with the ZIP and ZnT families of membrane Zn transporters. To accomplish this, the tissue 
samples of interest from each fish underwent RNA extraction, cDNA synthesis, and qPCR analysis. The data show that there are differences in the 
expression of Zn transporter genes in squirrelfish gonads depending upon sex and reproductive status. This study has provided more insight into the 
mechanisms behind Zn transport, accumulation, and storage. We plan to continue researching Zn uptake in future work.
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Trevor Shumate
Connor Perry
Parker Bricking
Emma Foster
Amanda Honaker
Angela Kyntchev
Dr. Christine  Curran

Exposing Mice to Benzo[a]Pyrene During 
Early Brain Development Through 
Gestation and Lactation to Analyze 
Depressive-like Behavior and Stress 
Hormones

Benzo[a]pyrene (BaP) is a carcinogenic pollutant found in cigarette smoke, grilled food, and vehicle exhaust. It belongs to a group of pollutants known as 
polycyclic aromatic hydrocarbons. In human and animal studies, BaP exposure is associated with impaired learning, memory, and motor skills. 
Interestingly, BaP is also associated with changes in serotonin and anxiety. We used a mouse model to determine if genetic differences in the enzymes 
required to metabolize BaP would affect the response to developmental BaP exposure. Mice were exposed to BaP starting from gestational day 10 until 
postnatal day 25- equivalent to the second and third trimesters in humans when brain development is at its peak. We used a forced swim test to analyze 
their depressive-like behavior and measured their stress hormone levels at baseline and immediately after the swim test to determine if genetic makeup 
affected their response to a stressful stimulus.

Mickayla Kowalski
Ahmad Abdelwahed
Emily Wical
Parker Bricking
Dr. Christine Curran

Dopamine Dysfunction in the BTBR Autism 
Mouse Model: Can Levodopa Alleviate 
Impaired Sociality and Anxiety-like 
Behavior?

Autism spectrum disorder (ASD) is a group of developmental disorders that has a variety of different symptoms and severity of those symptoms in each 
individual. The BTBR mice (Black and Tan Brachury) are used widely in autism research, because they exhibit autism-like symptoms such as impaired 
social interaction and increased anxiety. Previous research indicates that dopamine dysfunction might play a role; therefore, we hypothesized that the 
dopamine precursor levodopa would alleviate autism symptoms in BTBR mice.  Levodopa is already used to help manage Parkinson’s disease and readily 
crosses the blood-brain barrier, allowing dopamine to be metabolized on either side of the barrier. The BTBR mice were injected with levodopa then 
placed into a social chamber and recorded for 10 minutes to compare how the mice responded to a stranger mouse. The mice also were recorded 
during a 5-minute zero-maze test with closed and open quadrants to investigate anxiety-like behavior. 

Emily Wical
Mickayla Kowalski
Trevor Shumate
Emily Foster
Connor Perry
Angela Kyntchev
Amanda Honaker
Kevin Berling
Parker Bricking
Dr. Christine Curran

Genetic Differences in Susceptibility to 
Benzo[a]pyrene Neurotoxicity

Benzo[a]pyrene (BaP) is a common pollutant found in car exhaust, smoke from wood fires, tobacco, and other sources. Human studies have found 
adverse effects on behavior and academic performance in children exposed during pregnancy and early life. We use a mouse model to determine if 
genetic differences affect susceptibility to exposure. We treat pregnant mice during mid-to-late pregnancy and until pups are weaned at 25 days of age. 
We used the Morris water to test  learning and memory when the pups reached young adulthood. The mice use visual cues to find a submerged escape 
platform in a large tank of water. Each week, the platform is smaller and moved to a new location. We found that genotype, sex and treatment all 
affected learning and memory. This means it might be possible to identify those at highest risk of developmental exposure to BaP and intervene earlier 
to protect them.

Chrisula M. Stone
Rebecka L. Brasso
Dr. Lindsey Walters

A Comparison of Mercury Concentrations 
in the Feathers of Nestling Tree Swallows 
(Tachycineta bicolor) by Site and Year 

The Tree Swallow (Tachycineta bicolor) is a North American passerine that has been studied often for its tendency to accumulate mercury in its tissues. 
For this project, we sought to establish whether differences in total mercury (THg) could be detected in nestling feathers across different locations in 
the same year, and between different years in the same location. We sampled body feathers from 12- to 14-day-old nestlings and analyzed them by 
atomic absorption spectroscopy. We found no significant difference in THg between sites (df=1, 51, F= 1.679561, p= 0.2008). A significant difference 
was found between years at the same site, with approximately 10 times higher THg concentrations in 2019 than 2020 (df=1, 51, F= 409.8195, 
p&lt;0.0001). Our findings show promise in developing a unified biomonitoring scheme that uses an abundant and easily accessible tissue source to 
quantify patterns of organismal mercury uptake over space and time. 

Seth Gregg
Dr. Emily Shifley

FGF Target Iroquois Genes Play a Role in 
Embryonic Pharynx Development 

Different genetic signaling pathways help guide early embryonic development. My research specifically looked at the Fibroblast Growth Factor (FGF) 
genetic signaling pathway to see if there was a correlation to the family of Iroquois (Irx) genes during the development of the pharynx. We collected and 
manipulated Xenopus laevis frog embryos and analyzed them in a series of procedures called in-situ hybridization. In one experiment, I found that FGF 
pathway inhibited embryos sometimes had reduced Irx gene expression. In another experiment, I found that other genes in the pharynx were either 
normal or reduced as a result of reagents injected into the embryos called Irx morpholinos which block gene activity. Using these results, as well as 
possible future studies, we can learn more about what exactly causes birth defects to occur in the developing pharynx and possible prevention methods.

Kristy Thornton
Dr. Emily Shifley

Stage 35 Embryonic Development of 
Iroquois Genes in Xenopus Laevis

Embryonic cells need guidance from genetic signals in order to properly form tissues and organs.  Our project is focused on one set of genes, the 
Iroquois genes that are known to play a role in skeletal formation, heart and brain development. However, the role of the Iroquois genes during 
pharyngeal development has not been previously studied. Our project focused on how the Iroquois genes might help form different tissue layers within 
the pharynx using Xenopus laevis as our model organism. After fertilizing eggs, we allowed embryos to grow until their pharynx formed. We fixed the 
embryos, stained for gene expression, and sectioned them to visualize the tissue layers of the pharynx. Our results show that some pharyngeal genes 
require the Iroquois genes for normal expression. By understanding how the various genes expressed in the developing pharynx are connected, we 
might better understand how pharyngeal birth defects could be prevented.
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Grace Winstel
Dr. Erin Strome

Study of Reactive Oxygen Species Level 
Related to Genome Instability in 
Saccharomyces Cerevisiae 

In this experiment we used Saccharomyces cerevisiae as a model in which to study genes involved in genome instability.  SAM1 and SAM2 genes encode 
for S-AdenosylMethionine (AdoMet) synthases which are responsible for producing AdoMet, used as the primary donor in methylation reactions. 
AdoMet is a universal methyl donor. It has been found that there is a link between Reactive Oxygen Species (ROS) and chromosome instability in S. 
cerevisiae.  ROS can lead to DNA, protein and cell damage. The damage causes fatal lesions in the cell. As part of the methyl cycle, AdoMet levels may 
relate to glutathione (GSH) levels in the cell. GSH helps protect cells from ROS damage. Therefore, the levels of ROS in the cell may affect the genome 
stability of a cell. Herein, we used a protein carbonyl assay, a biomarker to detect ROS protein oxidation, to measure levels in wildtype and SAM mutant 
strains. After determining ROS levels in these strains, we will seek to determine if they support our data on the relative chromosome stability in these 
strains.

Elisabeth Goodin
Warunya Panmanee
Dr. Erin Strome

Measuring SAM Gene Mutations’ Effect on 
Reactive Oxygen Species Levels in 
Saccharomyces cerevisiae

A link between the absence of SAM1 and SAM2 genes in S. cerevisiae and changes in chromosome stability has been found in previous studies. This 
project seeks to investigate reactive oxygen species (ROS) levels in these same sam1- and sam2- deficient strains, to determine a role in the altered 
chromosome stability we’ve observed. ROS can interact and modify DNA, RNA, proteins, and lipids, thereby causing damage within a cell.  SAM1, and 
SAM2, catalyze the biosynthesis of AdenosylMethionine (AdoMet). AdoMet metabolic products include homocysteine, from which glutathione (GSH) is 
created and used as an electrophilic acceptor by glutathione-S-transferase (GST). GSTs can neutralize ROS intracellularly, thereby preventing damage. 
We used 2',7'-dichlorodihydrofluorescein diacetate (H2DCF-DA), a dye that reacts with ROS, to generate an indirect fluorescent read-out on ROS levels. 
Comparisons between our wildtype and mutant strains inform how ROS levels might be altered due to SAM gene mutations and play a role in 
chromosome stability.

Megan Bunnenberg
Dr. Lindsey Walters

Ambient Temperature Does Not Affect 
Eastern Bluebird Male Parental Effort 

Animal parental care is shaped by the value and costs of efforts of each sex, and the influence of parental care on breeding success varies 
geographically, latitudinally, and within population. This study focused on exploring what factors influence feeding of nestlings, or provisioning, by male 
Eastern Bluebirds. Previous research showed that in our research population of Eastern Bluebirds, males provision at a greater average rate than 
females.  We hypothesized that in cooler temperatures, females may brood more and provision less, and that males may increase provisioning to 
balance this. We compared ambient temperature and female provisioning rate to male provisioning rate. Ambient temperature did not have a 
relationship with male provisioning, while female provisioning and male provisioning had a weak but significant positive relationship. These results 
suggest that parental coordination or other environmental factors shape each sex’s contribution to provisioning in Eastern Bluebirds.

Alivea Peake
Dr. Molly Hopper 

Development of Frost Simulation Chamber 
for Soybean Metabolomics Experiments

In our growing world today, it is more important than ever to find ways to combat food shortage along with unexpected weather changes that may be 
experienced by climate change. The work presented here creates a chamber that simulates a frost. Once fully tested the chamber will be used in 
metabolomic studies to determine cold response in three variants of soybeans. It is important to be able to simulate different types of environments so 
we can predict how plants will react to changing temperatures and especially, if they will be able to yield enough produce to feed the growing 
population.

Kalyn Koons
Eric Jump
Thu Nguyen
Bobby Wehrle
Dr. Lili Ma

Synthesis of Heteroaryl Diketone 
Compounds

This project was focused on the synthesis of various heteroaryl diketones following the optimization of reaction conditions. A two step procedure 
method was used including a heteroarylation and oxidation. Compounds were verified with Nuclear Magnetic Resonance (NMR) and purified using 
Medium Pressure Liquid Chromatography (MPLC). Another series of reactions was then tested to analyze possible applications of these heteroaryl 
diketone compounds.

Kyle Russell
Olivia Allen
Dr. KC Russell

Synthesis of amino acid-oxacalixarene 
hybrids

The Russell research group aims to synthesize o,m,o,m-oxacalixarenes. My project focuses on the preparation of amino acid-oxacalixarene hybrids, in 
particular, an oxacalixarene with L-dihidroxyphenylalamine (L-DOPA). A calixarene is a compound in which benzene rings are bridged by a methylene. 
When a methylene group is replaced by an oxygen, the structure is renamed as an oxacalixarene. In attempting to prepare this compound, we have 
used a protected L-DOPA compound and 1,4-diflouro-2,3-dinitrobenzene. We are interested in synthesizing amino acid-oxacalixarene hybrids due to 
their possible applications in biology and molecular recognition, for example. This hybrid could also provide a structure where further amino acids could 
be attached. This poster will review the progress that has been made toward the synthesis of an amino acid-oxacalixarene hybrid.

Eric Jump
Kalyn Koons
Thu Nguyen
Bobby Wehrle
Dr. Lili Ma

Aromatase Pathway Inhibition via 
Tropinone Compound Synthesis

Heterocyclic compounds are ideal candidates for pharmaceutical compounds. They are used as mediums in the synthesis of anticancer medicines. Using 
computer modelling, structures were predicted that can possibly act as inhibitory agents to aromatase pathways in cancer lifecycles. These structures 
were made via Robinson’s one pot tropinone synthesis method with follow-ups and categorized into a library and tested via bioassay for cellular uptake 
and potential cytotoxicity. This study gives an overview of the different follow-up methods of creating these compounds and the efficiencies and yields 
of their production.

Michael Koch
Dr. Molly Hopper

Modification and testing of Arduino based 
DIY environmental sensors

As we enter the era of cheap computing, there has been a surge of interest in DIY scientific instrumentation using products provided by companies like 
Amazon and Adafruit.  Demonstrated here is the modification and testing of a monitoring system for temperature, air quality, soil moisture, UV index, 
and volatile organic concentration. This design is a modification of a sensor previously developed in the lab and customized with additional sensors to 
better meet our experimental designs.  Groups such as farmers, teachers, and at-home gardeners may also benefit from the design as they often do not 
have access to expensive laboratory equipment.  This design is an inexpensive, easy to build environmental monitoring system that is accessible, even 
for those with no background in wiring or computer programming. 
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Roland Long
Dr. Kebede Gemene

Pulsed Chronopotentiometry with Polymer-
Based Potassium-Selective Electrodes

This research aimed to develop ion-selective electrodes selective to potassium for use in measuring potassium concentration in blood. Potassium is an 
important electrolyte within the body, orchestrating nerve excitation, muscular function, and heart rate. Excessive or insufficient potassium levels can 
cause breakdowns in these systems difficult to differentiate from other potential causes. Isolating potassium concentration as the sole cause 
necessitates selective measurement. Pulsed Chronopotentiometry with polymer-based membrane electrodes offered a versatile route of interrogation: 
membrane composition and magnitude of applied current can be altered to assess selectivity in a fast and controlled manner. All potential 
measurements recorded corresponded to known concentrations of potassium. Known concentrations were first used to construct calibration curves, 
then to explore depletion of ions at the membrane surface. The latter offers a method of measurement not requiring calibration. Both methods saw 
success when measuring potassium alone, while depletion proved difficult in presence of sodium.

Morgan E. Fraley
Alexandra K. Mullins
Holly M. Funk
Dr. Michael Guy

Strategies for identifying important 
residues in the tRNA modification protein 
Trm732

Post-transcriptional tRNA modifications are required for efficient protein translation. Proteins involved in forming tRNA modifications are being studied 
to understand their role and function. In yeast, the Trm7 methyltransferase forms a complex with Trm732 to modify tRNA at position 32. In humans, 
lack of Trm7 causes intellectual disability. Little is known about the function of Trm732, although we have shown that one conserved motif in Trm732 is 
important for tRNA modification. We are identifying other residues important for function using two strategies. First, we compare Trm732 proteins of 
different organisms using protein alignments to determine conserved regions to mutate for testing. Second, we are expressing randomly mutated 
Trm732 variants in a sick strain that lacks Trm732. Lack of rescue of strain indicates that the mutation present is harmful to protein function. DNA from 
these colonies is extracted and sequenced to determine the mutation that causes loss of Trm732 function.

Mary Kate Broomall
Dr. Kebede Gemene

Detection of Nitrite Anion as a Biomarker of 
Nitric Oxide in Physiological Samples

Ion-selective electrodes are used to determine the concentration of specific ions in a sample by using ionophores in the composition of the electrodes’ 
membranes. The measurement of the nitrite ion is of interest to this research project because it is the oxidative product of nitric oxide which is studied 
as a biomarker for many diseases but cannot be easily measured itself due to its short lifespan. Nitric oxide is naturally produced by the human body as 
a vasodilator however adverse effects can occur when nitric oxide is mixed with an excessive amount of heparin. The ionophore selectivity was tested 
for the nitrite ion using membranes of different concentrations of the nitrite ionophore. Chronopotentiometry was used to measure the selectivity for 
the nitrite ion. The final results of the experiments showed that the nitrite ionophore was not selective enough to distinguish between nitrite anion and 
chloride anion.

Thu Nguyen
Eric Jump
Kalyn Koons
Dr. Lili Ma

Aromatase Inhibitory Evaluation of 
Heteroaryl-Tropinone Compounds

Ten tropinone derivatives were designed and synthesized as promising anticancer agents. The compounds were simulated on computer modeling and 
some of them showed high docking score. They will be tested against human aromatase CYP19 to evaluate the ability to inhibit aromatization of 
androgens in estrogen production. The IC50 curves of tropinone compounds will be analyzed and compared with letrozole – a good aromatase inhibitor 
– to develop potential agents for breast cancer drugs.

Nixin Hemingway
Dr. Catherine Shelton

Efficient Expression of the MST Enzyme for 
Salicylate Synthesis MbtI 
from Mycobacterium tuberculosis

Inside a host, Mycobacterium tuberculosis will scavenge iron for its metabolic needs by using a siderophore called mycobactin. MbtI is the first enzyme 
in the mycobactin synthesis pathway. M. tuberculosis is increasingly antibiotic resistant and MbtI is a promising target for new antibiotics especially 
because there are no similar proteins found in humans that would result in off-target effects from a drug. The goal of this project was to create an 
overexpression construct so that MbtI could be purified in the lab and used for subsequent testing. The mbtI gene was subcloned into an expression 
vector, confirmed by sequencing, transformed into the expression cell line BL21(DE3), and optimal expression conditions were determined. As part of 
the meniquinone, siderophore, and tryptophan (MST) family of enzymes, the purified MbtI will be used to help understand the lyase mechanism of this 
family and to help generate effective transition state inhibitors against MST enzymes.

Liat Ungar
Dr. Catherine Shelton

Expression of Bacterial PycA and PckA for 
the Production of Deuterated 
Phosphoenolpyruvate

Pathogenic bacteria utilize the menaquinone, siderophore, and tryptophan (MST) family of enzymes in order to produce molecules needed for survival. 
These enzymes are therefore promising targets for antibiotics for bacteria such as Yersinia pestis, Pseudomonas aeruginosa, and Mycobacterium 
tuberculosis. All MST enzymes use chorismate as their substrate, however, the mechanism involved has yet to be determined. Our lab is focused on 
reconstituting the shikimate pathway which converts erythrose-4-phosphate and phosphoenolpyruvate (PEP) into chorismate to produce isotopically 
labelled chorismate which can be used to figure out the transition state. In order to produce labelled chorismate, the PEP incorporated into the pathway 
must be labelled with deuterium. This can be done using two enzymes: pyruvate carboxylase (PycA) and PEP carboxykinase (PckA), which can convert 
readily available labelled pyruvate to labelled PEP. The goal of this project is to generate expression constructs for PycA and PckA and determine the 
ideal expression conditions. 

Anna Askren
Simon Gores
Dr. Catherine Shelton

In vitro reconstitution of the shikimate 
pathway

Pseudomonas aeruginosa causes serious lung infections in patients with cystic fibrosis. The siderophore pyochelin is a small molecule that scavenges 
iron for P. aeruginosa. The enzymes PchA and PchB are the first two steps in pyochelin synthesis and are excellent targets for new antibiotics. 
Development of inhibitors is hampered because the mechanism of PchB is not fully known. To define the PchB mechanism, isotopically labeled substrate 
(chorismate) is required. The goal of this research is to replicate the shikimate pathway in vitro to produce isotopically labeled chorismate. The first half 
of the pathway was tested using an HPLC assay and the second half was tested using a fluorescence assay. Production of chorismate was hampered in 
the second half of the pathway and coupled assays were used to isolate the shikimate enzyme AroC (chorismate synthase) as the bottleneck. We are 
currently exploring options to increase the activity of AroC.
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Joseph Ashley
Dr. Catherine Shelton

High Throughput Protein Expression and 
Purification

Efficient protein expression and purification is important for biochemistry research in the Shelton lab. Currently there are 15 proteins that need 
expressed and purified. These include the proteins needed for reconstitution of the shikimate pathway; multiple enzymes from the menaquinone, 
siderophore, and tryptophan (MST) family of enzymes; and enzymes for the generation of isotopically labeled phosphoenolpyruvate. Due to the large 
number of proteins required in the Shelton Lab, it is essential to have a seamless and efficient workflow. This project summarizes the equipment utilized 
and the steps undertaken for the overexpression and purification of heterologously expressed proteins.

Autumn Clark
Taylor Peach
Madisyn Hayes
Dr. Charlisa Daniels

An Investigation on the Effects of pH, 
Capillary Size, and Polymer Development 
Time on Stimuli Responsive Stationary 
Phase for Capillary Electrochromatography 
Experiments

The goal of this project was to determine the relationship between pH and diffusion coefficients of selected analytes in the presence of a stimuli 
responsive stationary phase. This was investigated using Capillary Electrochromatography (CEC). A series of benzene derivatives were selected as the 
model analytes. The mobile phases considered were mixtures containing either HEPES (acidic) or TRIS (basic) buffered solutions. The stationary phase 
was a porous polymer monolith (PPM) that consisted of 75-85% poly-(dimethylaminoethyl) methacrylate (PDMAEMA) using propanol as the porogen. 
The PDMAEMA was cross-linked with styrene, producing a pH responsive polymer. The stationary phase was successfully cast in capillaries, but 
complications of signal-to-noise ratios made it difficult to perform peak parking experiments. Therefore, definitive results could not be obtained. Future 
experiments include adjusting concentration of analyte, specifications of the capillary (i.e. inner diameter), pH range of mobile phase, and development 
time of stationary phase.

Elise Bezold
Ramey Hensley
Dr. Amber Onorato

Potential novel small molecule inhibitors of 
mPGES-1

Nonsteroidal anti-inflammatory drugs are the current treatment for inflammation; however, NSAIDs have led to severe cardiovascular and 
gastrointestinal side effects. Therefore, there is a pressing need for next generation anti-inflammatory drugs that do not present these same side 
effects. This poster is focused on synthesizing novel compounds that inhibit a specific enzyme within the inflammatory pathway that is known to 
prevent these severe side effects. The analogues synthesized contain a 1,2,3-triazole functional group based on the hypothesis that these molecules 
would show significant binding affinity in the active site of the enzyme. The key synthetic step involves a copper-catalyzed modified Huisgen 1,3-dipolar 
cycloaddition between the appropriate alkyne and azide. The compounds will be tested in vitro and molecular docking studies will be performed. 
Correlation of docking scores and biological results will be used for an iterative SAR-driven approach to optimize lead compounds in order to obtain a 
selective inhibitor.

Olivia Allen
Kyle Russell
Dr. KC Russell

Proposed Methodology for the Conversion 
of Dopamine into a Novel Amino Acid and 
[18]-Annulene

The purpose of this work is to transform the precursor amino acid, dopamine (L-DOPA; 3,4-dihydroxyphenylalanine), first into the unreported amino 
acid, 3,4 diethynylphenylalanine, and then into an [18]-annulene. The creation of this novel L-DOPA derivative will lead researchers to study the function 
of unnatural amino acids in place of their natural counterparts. The methodology to create the annulene derivative includes protection of the amino 
acid, substitution to an enediyne form through Sonogashira cross-coupling, and Hay coupling for annulene formation. This poster will review the current 
progress in the synthesis of the DOPA-[18]-annulene. Each reaction successfully completed in the path to the novel annulene and a proposal for the 
Sonogashira and Hay reactions will be discussed.

Samuel Seibert
Nick Korzenborn
Alexis Eckart
Evan Groneman
Holly Funk
Dr. Michael Guy

Defining the role of tRNA-Phe anticodon 
loop modifications in Saccharomyces 
cerevisiae through stress testing.

In Saccharomyces cerevisiae, methyl groups are added to the 2`-O position of nucleotides C-32 and G-34 of tRNA-Phe to facilitate translation. The 
methyltransferase Trm7 interacts separately with accessory proteins Trm732 and Trm734 to accomplish both modifications, and at least  one 
modification is required for healthy growth  under non-stressed conditions. Although the function of the Gm-34 modification is known, the functional 
purpose of the Cm-32 modification is not. Hydrogen peroxide and the arginine analogue canavanine were employed as stressors to better define the 
sensitivities of yeast strains lacking Cm-32, Gm-34, or both modifications. Strains lacking TRM7 (trm7Δ mutants), TRM732 or TRM734  appear to show 
lowered resistance to oxidative stress caused by hydrogen peroxide. Growth  tests indicate that the trm734Δsrc1Δ mutant grows poorly in hydrogen 
peroxide compared to the trm734Δ or src1Δ mutants . Inconsistent with previous research, the trm734Δ mutant does not display an increased 
canavanine resistance compared to a wild-type strain. 

Samuel Seibert
Alexis Eckart
Evan Groneman
Holly Funk
Dr. Michael Guy

The impact of temperature on 
Saccharomyces cerevisiae and 
Schizosaccharomyces pombe strains lacking 
tRNA-Phe anticodon loop modifications.

Saccharomyces cerevisiae (brewer’s yeast) and Schizosaccharomyces pombe (fission yeast) are distantly related yeast species which both require tRNA-
Phe anticodon loop modifications for healthy growth. In both species, the methyltransferase Trm7 associates with Trm732 to methylate nucleotide C-
32, and Trm734 to methylate nucleotide G-34. S. cerevisiae requires Cm-32 or Gm-34 for healthy growth, but the Gm-34 modification is crucial for 
healthy growth in fission yeast. Translational deficiencies caused by absent tRNA-Phe anticodon loop modifications may be detected at sub-optimal 
temperatures for yeast growth (25˚C/ 37˚C). Results indicate that the S. pombe trm732Δ mutant is healthy  at 25˚C and 37˚C, but the S. pombe trm734Δ 
mutant shows an expected slow-growth phenotype across temperatures. In S. cerevisiae, the HDA1 and SRC1  genes display genetic interactions with 
TRM7. Spot test results reveal a deficiency in S. cerevisiae trm734Δsrc1Δ  mutants suggesting a genetic link between TRM734 and SRC1, reflecting the 
significance of the Gm34 modification.

Autumn Clark
Taylor Peach
Madisyn Hayes
Dr. Charlisa Daniels

An Investigation on the Effects of pH, 
Capillary Size, and Polymer Development 
Time on Stimuli Responsive Stationary 
Phase for Capillary Electrochromatography 
Experiments

The goal of this project was to determine the relationship between pH and diffusion coefficients of selected analytes in the presence of a stimuli 
responsive stationary phase. This was investigated using Capillary Electrochromatography (CEC). A series of benzene derivatives were selected as the 
model analytes. The mobile phases considered were mixtures containing either HEPES (acidic) or TRIS (basic) buffered solutions. The stationary phase 
was a porous polymer monolith (PPM) that consisted of 75-85% poly-(dimethylaminoethyl) methacrylate (PDMAEMA) using propanol as the porogen. 
The PDMAEMA was cross-linked with styrene, producing a pH responsive polymer. The stationary phase was successfully cast in capillaries, but 
complications of signal-to-noise ratios made it difficult to perform peak parking experiments. Therefore, definitive results could not be obtained. Future 
experiments include adjusting concentration of analyte, specifications of the capillary (i.e. inner diameter), pH range of mobile phase, and development 
time of stationary phase.
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Kellyn R. Dolezal
Linh T. Le
Holly M. Funk
Adrian R. Guy
Dr. Michael Guy

Study of Trm7 interactions with binding 
partners Trm732 and Trm734 for 2’-O-
methylation of the tRNA anticodon loop in 
yeast

Transfer RNAs (tRNAs) undergo post-transcriptional modifications, which are necessary for proper protein synthesis.  In yeast, Trm7 is required for 2’-O-
methylation of tRNA and requires interaction with Trm732 and Trm734 for modifications at positions 32 and 34, respectively. These proteins are widely 
conserved in eukaryotes, and mutations in the human ortholog of Trm7, cause intellectual disability. Through a genetic assay, we have identified Trm7 
residues required for interaction with Trm732 or Trm734 and methylation of tRNA. To verify that this genetic result is due to impaired interaction of 
Trm7 variants with Trm732 or Trm734, we are performing immunoprecipitation assays. We have also begun to study interactions of the individual 
proteins and complexes with tRNAPhe through biochemical methods, to determine the role of each protein in tRNA binding. Through these studies, we 
can better understand the interaction of Trm7 with Trm734 and Trm732, which will facilitate the future study of the human proteins.

Adi Tabakovic
Dr. KC Russell

Preparation of precursor phenylethynl-
substituted benzenes for the synthesis of 
annulene-oxacalixarene hybrids

The goal of this research is to synthesize novel annulene-oxacalixarene hybrid molecules. The root word calix is derived from the Greek word for chalice, 
signifying the shape these structures take on in three-dimensional space. In order to form these hybrid molecules, a series of substituted 1,2-bis(tert-
butyldimethylsilyloxy)-4,5-bis(4’-substitutedphenylethynl)benzenes are being prepared with substituents that differ in their ability to donate or 
withdraw electron density. This poster will discuss the approach of the synthesis of these compounds using Sonogashira cross-coupling methods, which 
employs the use of a palladium-catalyzed and a copper co-catalyzed reaction to form carbon-carbon bonds between terminal alkynes and aryl halides.

Connor Stahl
Dr. KC Russell

Synthesis of precursors for an amide-
substituted oxacalixaerene 

Annulene and oxacalixarene compounds have proven to show importance in their applications ranging from energy storage to nuclear waste treatment. 
The synthesis of new annulene-oxacalixerene hybrids provides the pathway to the discovery of new, real-world applications. Annulene-oxacalixerene 
hybrids provide unique chemical structures that can be examined through nuclear magnetic resonance (NMR) spectroscopy. Methods to create 
annulene-oxacalixerene hybrids with amide substituents will discussed in this poster and will include the synthesis, purification, and identification of 
each intermediate compound.

Shahid Noor
Brett Thaman
Lulseged Admasu
Peyton Hayes
Dr. Shahid Noor

IoTFlex: A Virtual Reality Hyflex Class 
Structure using Internet of Things

Recently, Hyflex course structure has become popular because of its flexibility for students and Instructors. A Hyflex course typically has the instructor 
teaching to a classroom of students, with other students using video chatting apps to listen and watch. Research shows that students have a strong 
motivation to attend a class when the course is interactive, where students can collaborate and discuss with other students and engage actively in class 
activities. Therefore, in this paper, we design an IVR-based class structure that can simulate the class environment for students attending the class 
virtually. We used IOT devices' sensors to collect classroom information, process the information, and select the most relevant information for the 
students attending virtually. Our experimental result show that such a VR-based classroom model is realistic and can provide a better learning platform 
for students attending the class virtually.

Aryan Shrestha
Richard Fox

Artificial Intelligence to detect Logical Error 
in Java Code

Programmers use integrated development environments (IDEs) to write programs. Most of today’s IDEs can detect and report on syntax errors to save 
the programmer valuable time in writing and debugging code. IDEs do not detect logical errors though and yet many logical errors can be caught with a 
little processing. This research entailed the creation of an artificial intelligence system which, using basic logic, analyzes a programmer’s source code for 
common types of logical errors. If found, the system reports the errors and their locations in the code.  To demonstrate the utility of this research, this 
system was developed as a proof of concept, capable of detecting six types of logical errors in Java programs: Bubble sort, Factorial, Recursive Factorial, 
Binary Search, Division by zero and Discount calculator. In order to simplify the system, some assumptions are made about the structure of the source 
code.

Devyn Ferman
Dr. Nicholas Caporusso

Social Media’s Shifting Role and Impact 
During the COVID-19 Pandemic: A 4 Phase 
Scoping Review and Additional Survey

Research suggests that Social Media has undergone fundamental and critical changes throughout the COVID-19 global pandemic and has been greatly 
influential at the personal, professional, and political level. Although these separate studies have looked at the fine changes to, and impacts of, the 
major Social Media platforms, they haven’t analyzed the culmination of their conclusions and what they could suggest for said platforms in a post-
pandemic world. Social Media has seemingly served as a medical information dissemination tool, coping mechanism, and political propaganda platform 
during the constantly fluctuating conditions of the last 18 months. In this scoping research review, I will compile the results of various studies in 
conjunction with my own research, to construct a timeline detailing the adaptations Social Media has endured and what their respective futures could 
entail.

Thuong Ho
Dr. Ankur Chattopadhyay

Cybersecurity and Information Security 
Management in Telemedicine

Achieving health care equity is a major concern and the revolution of electronic communication has partially erased this issue. Traditionally, physicians 
and patients had to be present in the same place for diagnosis and treatment. Telemedicine refers specifically to synchronous two-way interactive 
communication through video and audio connection between patient and healthcare provider at a distant site. Telemedicine has wide range of benefits 
including availability, convenience, time-saver, and inexpensiveness. However, transfer of multimedia data over the telecommunication system comes 
with its own information and security risk. The paper focuses on reviewing security risk in telemedicine system and presenting approaches to prevent 
cyberattack as well as enhancing organization's resilience. As new technology like artificial intelligence, blockchain, and machine learning is evolving in 
healthcare industry, the paper analyzes future research areas to detect cyber-risk.
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Trung Cao
Dr. Nicholas Caporusso

Chemistry Fast-Response Game for the 
Web

The goal of this project is primarily to develop a responsive browser-based fast-response game for chemistry students using HTML5, CSS, JavaScript, and 
PHP. Recalling fundamental chemical principles or facts is often the first step required in solving more sophisticated problems. The more rapidly a 
student can recall these basic facts, the more time they have to work on more advanced material. In the game, a player will select a topic and a number 
of chemistry images and submit them to generate cards on the playground. A player will be asked to flip over two cards (one at a time) until a pair of 
cards is matched. The time to complete, the number of moves, and the number of matched pairs will be recorded and submitted at the end of the 
game. This fast-response game will be tested in CHE310 and CHE311 courses for further research. Although this is being designed for chemistry, it could 
be used for practice on any subject. The project can also be extended to become more complex by applying databases and modern technologies such as 
Node.js and Express.js.

Alexandra Lisa
Mohammad Azhar
Suhaas Ravela
Dr. Ankur Chattopadhyay

Towards A Novel User-Centric Product 
Label Indicating Security And Privacy 
Capabilities For Social AI Robots

As the need for humane technology grows, there is a demand for autonomous intelligent systems to align with requirements for security and privacy. 
This project develops a first-of-its-kind label for social robots that communicates the extent of security they can provide. To our knowledge, there has 
been no prior research towards designing such a consumer label (analogous to a food nutrition label) for social robots. We thereby address a significant 
gap in this research area involving consumer rights and social robot manufacturer awareness. We have performed an investigation with three robots - 
Zümi, Cozmo and Finch - which analyzed their overall capabilities of security and privacy. Our published paper demonstrates that the vulnerabilities and 
design weaknesses found can lead to hacking, injection attacks, and other malfunctions. Our original proof-of-concept design can contribute to further 
innovation and intellectual property intended for the betterment of society, including social robot users and manufacturers.

Dr. James Walden
Dr. Nicholas Caporusso
Ludiana Atnafu

A chatbot for secure programming

Security vulnerabilities in software are caused by programming mistakes made by software developers. Few software developers have the knowledge to 
develop secure code. This is mainly because secure programming is not focused on as much in Computer Science degree programs. To solve this, we 
created a chatbot that can assist software developers in expanding their knowledge about secure programming. To test the effectiveness of our 
chatbot, we created a secure web programming competition which included five short challenges focused on web security topics. Participants were 
expected to go over the code snippet provided in these challenged which are written in HTML and PHP, learn more about ways to better secure the 
code using our chat bot, then fix any security issues. After the competition, we reviewed the transcript from the conversation the participant had and 
evaluate how effectively the bot was able to answer their question.

Ujjwal Pandit
Dr. David Agard

Data Mining in American Football: Some 
Curious Questions

Analysis of Impact of the rule change where the extra point kick in American Football is now of greater distance.
Logistic Regression to find out from what length the extra point kick to have same impact as using the two point impact exclusively.
Super Bowl square game outcome under the new rule implemented from the season of 2015.

Conner Ernst
Matt Henn
Manisha Kasturiratna
Rachael Lerch
Bijay Rimal
Hanna Schmitt
Dr. Lisa Holden

Predictive Modeling of Loans to the 
Unbanked

Typically, when a client lacks traditional financial information such as credit scores, they are unlikely to obtain a loan. This project examined members of 
the unbanked population and attempted to use unconventional information to predict the ability to repay a loan. Working with a data set from over 
300,000 loan applicants, both logistic regression and machine learning techniques were used to build predictive models. Three models, with varied 
strengths, were found to be effective in predicting whether or not a client would encounter difficulties in repaying a loan.

Tiffany Falch
Dr. Zeel Maheshwari

Development of a solar panel emulator

Most of the world’s energy comes from non-renewable resources. Greenhouse gases released by burning of fossil fuels are damaging to the 
environment and have harmful effects on humans and animals. Renewable resources such as solar are gaining prominence as they are cost effective and 
environmental friendly. However experimentation on solar PV is difficult as it depends on solar radiation. The objective of this project is develop a solar 
panel emulator for laboratory purposes that has the benefits of a real time solar panel. The method uses DC power supply, two rheostat resistor and 
multi-meters. A Single-Diode PV Model is used in the emulator.  The effect of solar radiation and the effect of temperature variation are studied to find 
the maximum power point. LabVIEW simulation of solar PV panel has been developed to receive user defined values and plots for energy produced vs 
solar radiation are presented.

Jose Fonseca Lopez
Darby Kane
Manar Alzaki
Dr. Seyed Allameh

Mechanical Properties of 3D Steel Welded 
on Concrete

This study involves the manufacturing and mechanical testing of 3D-printed steel bars on concrete. Bone-shaped microsamples were carved from the 
3D welded beads using the CNC HAAS milling machine. Pairs of lateral and longitudinal specimens measuring 200 x 600 x 3200 microns were cut then 
removed from the bulk by grinding their back side. The released specimens were polished on both sides to mirror finish reducing their thickness to 200 
microns. Finally, specimens are tested in in an Instron Electropulse E1000 microtester to characterize their fatigue life. The data is used to determine the 
reliability of 3D printed rebars.
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Allison Detmer
Dr. Nilesh Dixit

Designing a Virtual 3D Rock Museum for 
Earth Science Courses

Online geology courses do not offer any in-person lab experiences to students. Therefore, students often find it challenging to understand the 
fundamental principles of geology without physically examining the properties of rocks and minerals. Educators see great potential in virtual reality as 
an effective tool to address this issue and provide an immersive lab experience for online geology students.

My project aimed to create an immersive, three-dimensional model of a rock museum for online instructional use. I used an Einscan-SE 3D scanner and 
photogrammetric software to create 3D digital models of rock and mineral specimens from NKU's geology lab. Then, I designed a 3D rock museum in 
SketchUp Pro to allow students to take a self-guided tour of these in-house specimens in virtual reality from their desktop or using a VR headset. We are 
currently working on integrating the 3D rock museum model with realistic landscapes to create a virtual tour in VR using Unity.

Christian Danner
Ireland Roberts
Dr. Nivanthi Mihindukulasooriya

Karst Spring Water Quality Monitoring in 
Northern and Central Kentucky

Abundant karst features in and around Kentucky can create pathways to contaminate groundwater, leading to unsuitable drinking water for 
consumption. The purpose of this project is to monitor the water quality of karst springs throughout northern and central Kentucky. This process began 
by making a list of springs within a 60-mile radius from NKU. Using previously published ArcGis spring databases and field visits to each of the springs, it 
was revealed that 10 spring with measurable flow were found. Multiple water quality parameters were measured on site once a month from May to 
August at these ten sites. Samples were also collected to measure the concentration of heavy metals in the lab. Collected data showed similar trends in 
springs close to each other. Springs in and around Lexington show an increase of nitrates, and a decrease in dissolved oxygen and turbidity with time. 
The northern Kentucky locations show a rise in nitrate, pH, and chlorophyll and a decrease in conductivity, salinity, dissolved solids, phycocyanin, and 
calcium, possibly attributed to the increase of rain during the month of June.

Matthew Farmer
Dr. Nilesh Dixit

Landscape Visualization in Augmented and 
Virtual Reality

A workflow was developed to take landscape images and convert them to an interactive visualization that can be deployed on a mixed or virtual reality 
device by utilizing photometry and video game development software.

Dr. Gang Sun
Keaton Harris

Development of a Mechatronics Lab - Part 
II

This project is Primarily about PLC’s and how to program them but has a lot more. It will start with a short history of how modern PLC and PAC came 
about. Also how to program the different types of PLC and PAC, also documenting my own experience in learning PLC programming among many other 
things I have experienced. I will also include on how to exactly you can Program a PLC and what PLCs and PAC are used for in the modern day especially 
noting the newer features added in recent years.

Omkar Bhat
Kamgang Romaric Kengne
Dr. Zeel Maheshwari

Development of Wind Turbine Emulator for 
research and Educational purposes

Mankind has harnessed electricity from the wind since 1887. But installation and maintenance of wind turbines can prove to be time-consuming, space 
consuming, and expensive, especially for research and educational purposes. Our solution is to build a wind turbine emulator in the laboratory. The 
emulator comprises a software component with a hardware interface of a motor-driven generator and reproduces the same characteristics at any wind 
speed. The emulator allows for the user to input values like the wind speed, temperature, and height of the wind turbine which are fundamental in 
calculating the energy generated. These values will be used to run the mathematical model on a computing device. The result would be the torque 
generated by the turbine used to run the generator. Power generated will be provided to load and users can study the data via graphs and charts on the 
front panel presented on LabVIEW software.

Estefania Correa
Christa Speights

Lunar Geology

This study investigates the geologic surface features and sub-surface movements that our planet's satellite undergoes while also exploring the various 
mythology associated with the Moon. Through research stemming from an expansion of knowledge from GLY 335 and detailed imagery & studies from 
NASA's research available to the public, various information was gathered to help establish this project and educate others. The main goal is to develop 
a method of teaching that is both enticing and memorable for the audience as well as further educate the public in the subject area of Lunar Geology. 
Using advanced video imagery and software the information is translated into a script for a general audience accompanied by a presentation aid (i.e. TV, 
planetarium dome, laptop, projector, etc...). 

Zachary A. Farrell
Dr. Elizabeth M. Duncan

Depletion of Set1 target genes suggests 
myogenic phenotype in flatworm 
Schmidtea mediterranea

Planarians are flatworms with an abundance of adult stem cells which allow for regenerative properties. These characteristics make flatworms such as 
Schmidtea mediterranea model systems to study tumor suppressing function. Planarians typically do not get tumors, likely linked to tumor suppressor 
genes involved in DNA repair or prevention of excess stem cell proliferation. The purpose of the project was to research a list of SET1 target genes which 
were identified from wide peaks of histone H3 K4 trimethylation (H3K4me3). Five set1 genes (set1-dR-3, -3-2 (ARF), -54 (LASP1), -61 (CSK), -65 (TRAF1)), 
were cloned and examined using RNAi. Knockdown of two set1 target genes (-54, -61) produced a novel phenotype in cut and uncut S. mediterranea. 
Set1-dR_54 and set1-dR_61 are both related to muscle cells, prompting the need for further research into these target genes and their effect on 
maintenance of the flatworm.

Zachary Case
Warunya Panmanee
Dr. Erin Strome

Comparison of Reactive Oxygen Species 
levels in sam1 and sam2 mutant and wild 
type Saccharomyces cerevisiae

Genome stability is a key factor in maintaining homeostasis in organisms. A loss in genome stability can lead to various conditions such as cancer. 
Aneuploidy, a deviation in the number of chromosomes in a cell, has been found in most cancers. SAM1 and SAM2 in S. cerevisiae encode S-
Adenosylmethionine (AdoMet) synthetases. AdoMet is a key substrate that acts as a methyl donor in methylation reactions. The synthesis of AdoMet is 
a key step in the methyl cycle. In humans, AdoMet synthetases are encoded by the genes MAT1A, MAT2A, and MAT2B. Expression of these genes has 
been found to vary in cancer cells. The methyl cycle is responsible for the synthesis of glutathione, which functions to neutralize reactive oxygen species 
(ROS). We use the protein carbonyl content assay, which measures oxidative damage in proteins, to investigate the level of ROS in sam1 or sam2 
mutants compared to wild type S. cerevisiae.
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