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A PROPOSED ARCHAEOLOGICAL PEDESTRIAN SURVEY ON MT. RAINIER – ATTEMPTING
RECOVERY OF R5C CURTIS COMMANDO AND HER CREW

Parker Sheriff
Univerisy of Nebraksa -
Lincoln 

This project’s objective is to plan and execute an archaeological pedestrian survey in the general vicinity of the Mt.
Rainier crash site of Marine Transport No. 39528, a Curtis Commando R5C, in an attempt to establish new site
boundaries, with a main goal of potentially recovering any probative evidence and/or human remains associated with
the thirty-two Marines whose lives were lost that night of December 10th, 1946. Archaeological pedestrian surveys
are a part of the first of the three cultural resource management phases: Phase I – identification, Phase II –
evaluation, and Phase III – recovery (Belcher et al. 2025). When working on these types of projects, more attention is
usually given to the recovery, or Phase III, of either evidence or human remains.  However, recovery – and even
evaluation – cannot take place without first identifying where to look. This specific site was initially located in 1947 on
Mt. Rainier’s South Tahoma Glacier after extensive search-and-recovery missions, with conditions deemed too
dangerous for expert mountaineers to recover the Marines safely (McClary, 2006). This project will include a review of
archival records related to the flight and the crash, an analysis of other contextually relevant archaeological surveys,
and a brief report about my proposed survey methods.
 
1. Belcher, William R., LuAnn Wandsnider, Ella N. Axelrod, Finn Kennison, and Alicia J. Lawson. 2025. Military
Forensic Archaeology: The Process and Recovery of U.S. Missing?in?Action (MIA) Service Personnel. WIREs
Forensic Science 7(4):e70017. https://doi.org/10.1002/wfs2.70017.
2. McClary, Daryl C. 2006. A Curtis Commando R5C Transport Plane Crashed into Mount Rainier, Killing 32 U.S.
Marines, on December 10, 1946. History Link. https://www.historylink.org/File/7820.

SELECTION FOR HUMAN PROXIES IN BONE TRAUMA ANALYSIS

Alexander Curry
University of Nebraska-
Lincoln 

With the difficulty associated to acquiring human specimens for mechanical testing of bone failure, biomechanical and forensic scientists
have turned to selection of various mammalian species in order to create proxy studies for analysis on human bone material. These
studies and avenues of research have achieved varying degrees of success but often leave scholars wondering: What exactly makes for
an accurately representative proxy of human bone material. This study serves as a review of contemporary literature in both mechanical
testing and osteometrics of both human and mammalian bone material and the isolation of traits that make for the most accurate and
sufficiently representative sample of human bone material. Important traits include of hydroxyapatite crystal size in cancellous bone
material [1], macroscopic trait shape [1], trabecular microarchitecture [1], haversian canal presence in compact bone material [2], cross-
sectional area [1,3], and overall bone density [3,4]. The goal of this research is to better inform the scientific community of the advantages
and disadvantages of selecting a certain specimen and their suitability as a human proxy for bone trauma analysis. 
 



1. Currey, J. D. (2002). Bones: Structure and mechanics. Princeton University Press.
2. Koester, K. J., Ager, J. W., & Ritchie, R. O. (2008). The true toughness of human cortical bone measured with
realistically short cracks. Nature Materials, 7(8), 672–677. https://doi.org/10.1038/nmat2221
3. Kimura, T., Ogawa, K., & Kamiya, M. (1977). Fractography of human intact long bone by bending. Zeitschrift For
Rechtsmedizin, 79(4). https://doi.org/10.1007/bf00201173
4. Rogers, K. D., & Zioupos, P. (1999). The bone tissue of the rostrum of a Mesoplodon densirostris whale: A
mammalian biomineral demonstrating extreme texture. Journal of Materials Science Letters, 18(8), 651–654.
https://doi.org/10.1023/a:1006615422214
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8:00 - EXPLORING A PCR-BASED STRATEGY TO INVESTIGATE FILAMENTATION GENES AND THEIR
SPECIES-WIDE EFFECTS
Mollie Nielsen

8:15 - DEVELOPMENT OF A PIPELINE FOR CANDIDA ALBICANS SOLID MEDIA FILAMENTATION IMAGE
ANALYSIS
Lucian Hadford

8:30 - DIFFERENTIAL SURVIVAL OF STAPHYLOCOCCUS AUREUS PERSISTERS FOLLOWING MACROPHAGE
PHAGOCYTOSIS
Carter Moss

8:45 - ECDYSTEROID-DRIVEN CHITIN BIOSYNTHESIS PROMOTES CUTICLE STABILITY IN FEEDING TICKS
Claire Garman

9:00 - PURIFICATION AND CHARACTERIZATION OF FASCIOLA HEPATICA FATTY ACID BINDING PROTEIN
(FH-V) AND VARIOUS HYDROPHOBIC LIGANDS
Frank Kovacs

9:15 - ESTABLISHING WORKFLOW FOR THE ISOLATION AND CHARACTERIZATION OF MOSQUITO-DERIVED
EXTRACELLULAR VESICLES
Max Carlson
 

8:00 - EXPLORING A PCR-BASED STRATEGY TO INVESTIGATE FILAMENTATION GENES AND
THEIR SPECIES-WIDE EFFECTS

Mollie Nielsen



University of Nebraska
Omaha 

Filamentation is a key biological process that plays an important role in growth, adaptation, and cellular regulation
across many species. Despite its significance, the broader functional roles of genes associated with filamentation
remain incompletely understood. This project proposes the background and experimental design for the use of PCR-
mediated gene knockout techniques to investigate genes implicated in filamentation and to assess their potential
species-wide effects. Target genes will be selectively deleted and verified through PCR analysis. By outlining the
experimental approach and rationale, this work aims to establish a framework for studying the genetic control of
filamentation and to highlight how targeted gene disruption can be used to investigate gene function at the species
level. The project described here was supported by an Institutional Development Award (IDeA) from the National
Institute of General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.

8:15 - DEVELOPMENT OF A PIPELINE FOR CANDIDA ALBICANS SOLID MEDIA FILAMENTATION
IMAGE ANALYSIS

Lucian Hadford
University of Nebraska
Omaha 

Candida albicans is the most common fungal organism in the human microbiome, typically residing on mucosal
surfaces without causing disease. Under specific environmental or host-derived conditions, however, it can transition
into a pathogenic form capable of causing superficial infections or life-threatening systemic disease. A key driver of
virulence is filamentation, the ability to switch from rounded yeast-like cells to elongated filamentous forms that
promote tissue invasion, immune evasion, and biofilm formation. Because filamentation exists along a morphological
continuum, accurate and objective quantification is essential for studying pathogenesis and evaluating antifungal
strategies. Traditional filamentation assays rely on manual scoring, which is time-consuming, subjective, and difficult
to scale. In this project, we developed an automated image analysis pipeline to quantify C. albicans filamentation on
solid media. A custom Cellpose model was trained to distinguish yeast and filamentous cells in colony images.
Segmented outputs were analyzed in CellProfiler to extract standardized morphological features, which were then
processed in R to generate quantitative filamentation metrics and train an XGBoost classifier for automated
phenotype determination. The resulting pipeline produces accurate segmentation, reproducible measurements, and
high-throughput processing, providing a scalable and objective framework for filamentation analysis across diverse
strains and experimental conditions. The project described here was supported by an Institutional Development
Award (IDeA) from the National Institute of General Medical Sciences of the National Institutes of Health under Grant
# 5P20GM103427.
 

8:30 - DIFFERENTIAL SURVIVAL OF STAPHYLOCOCCUS AUREUS PERSISTERS FOLLOWING
MACROPHAGE PHAGOCYTOSIS

Carter Moss
University of Nebraska
Kearney 

Staphylococcus aureus is a component of the human microflora that commonly colonizes the skin and nasal cavities
of approximately 30% of the population. Under permissive conditions, however, S. aureus acts as a potent
opportunistic pathogen responsible for numerous diseases and nosocomial infections. Despite extensive therapeutic
efforts, S. aureus has evolved multiple mechanisms to evade both antibiotics and components of the innate immune
system. Professional phagocytes, primarily macrophages and neutrophils, represent key innate immune cells that
interact with S. aureus, functioning as a frontline defense to eliminate bacteria through phagocytosis. Notably, recent
studies have demonstrated that S. aureus persisters, a metabolically quiescent subpopulation, exhibit enhanced



survival against innate immune factors, particularly antimicrobial peptides. Based on these findings, we hypothesized
that persisters may also display increased survival against other innate immune components, including macrophages.
To test this, we utilized a wild-type S. aureus strain, HG003, and a high-persister strain, fumC::N?, to assess
intracellular survival following macrophage phagocytosis. Additionally, we employed the persister marker
Pcap5A::dsRed to determine whether cells with elevated persister-marker expression exhibit increased survival within
macrophages. Elucidating how S. aureus subverts and exploits innate immune defenses is critical for advancing our
understanding of host–pathogen interactions.
 

8:45 - ECDYSTEROID-DRIVEN CHITIN BIOSYNTHESIS PROMOTES CUTICLE STABILITY IN
FEEDING TICKS

Claire Garman
University of Nebraska
Medical Center 

Ticks are obligate hematophagous arthropods that can acquire and transmit numerous pathogens to humans, often
causing severe diseases. Ixodes scapularis ticks attach to their hosts and feed for prolonged periods, typically seven
to ten days. A key adaptation enabling this extended feeding is their ability to engorge to nearly 100 times their
original body weight. However, the mechanisms that maintain structural integrity during this dramatic expansion
remain poorly understood. Here, we show that cuticle remodeling during blood feeding is essential for maintaining
cuticle integrity. We demonstrate that chitin, a polymer of ?-1,4- linked N-acetylglucosamine subunits, serves as a
major structural component of the expanding cuticle. Moreover, we show that chitin biosynthesis is hormonally
induced by ecdysteroid signaling. RNAi-mediated disruption of ecdysteroid signaling led to pronounced alterations in
cuticle architecture and phenocopied knockdown of IsChs1, which encodes a chitin synthase required for chitin
production during feeding. Together, these findings indicate that ticks have repurposed ecdysteroid-dependent chitin
biosynthesis to maintain structural integrity during engorgement, in addition to its conserved role in molting across
arthropods.

9:00 - PURIFICATION AND CHARACTERIZATION OF FASCIOLA HEPATICA FATTY ACID BINDING
PROTEIN (FH-V) AND VARIOUS HYDROPHOBIC LIGANDS

Frank Kovacs
University of Nebraska-
Kearney 

Fatty acid binding proteins (FABPs) are a family of small, structurally conserved proteins that bind reversibly to
hydrophobic ligands inside of cells and chaperone them to various locations, including the nucleus and mitochondria.
Fasciola hepatica (Fh), is a parasite that causes a foodborne infection that spreads between animals and humans.
One of its FABPs, Fh-V, has been implicated as playing a role in drug resistance of the organism to TCBZ, the most
effective drug known to combat the parasitic infection.  This presentation will discuss some of the challenges we have
faced with the purification and characterization of Fh-V. It will also give a summary of the current state of our
characterization of ligand binding of TCBZ-SO and some other hydrophobic ligands using a fluorescence
displacement assay.
 

9:15 - ESTABLISHING WORKFLOW FOR THE ISOLATION AND CHARACTERIZATION OF
MOSQUITO-DERIVED EXTRACELLULAR VESICLES

Max Carlson
The Pannier Lab 



Flaviviruses are increasingly prominent human pathogens transmitted via mosquito saliva. Annual dengue virus
(DENV) infections have risen tenfold over the past decade, now nearing fifteen million cases and causing over 12,000
deaths per year. Recent studies have implicated extracellular vesicles (EVs) in flavivirus pathogenicity. EVs are
nanoscopic (~60 nm – 1000 nm) lipid-membrane-enclosed vesicles secreted by all cells, facilitating intercellular
communications by transporting nucleic acids, proteins, and signaling molecules to targeted cells. Evidence suggests
that DENV-associated proteins are present in EV-like particles produced by infected human tissues, indicating a
potential role for EVs in the transfer of viral material. Furthermore, research done on the connection between
arthropod-derived EVs and DENV transmission found the encapsulation and delivery of viral RNA and proteins from
arthropod vectors to vertebrate host cells. However, the absence of an efficient method for the isolation and
characterization of arthropod-derived EVs has been a critical barrier to understanding their contribution to viral
pathogenesis. For instance, typical characterization methods including Western blots or nanoparticle tracking analysis
(NTA) offer limited resolution, measuring either the relative abundance of specific proteins or particle sizes alone.
However, proper characterization of EVs  requires identification of both a lipid membrane and EV surface markers
such as tetraspanins CD9, CD63, or CD81, which while originally characterized for mammalian EVs, have now also
been shown in EVs derived from mosquito cells cultured in vitro. Nanoflow cytometry (nFCM) provides a high-
throughput, sensitive approach for quantifying and characterizing nanoparticles, allowing for the detection of
tetraspanins and lipids on an individual EV particle basis. However, this relatively new analytical technique has never
been applied to arthropod-derived EVs. In this project we integrated nFCM into a standardized workflow for the
isolation and characterization of mosquito EVs, which enabled consistent, high-resolution comparisons of the EV
composition and biomolecular cargo.
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Jinann Shoshara

9:15 - LINEAR QUADRATIC MODEL AND BEYOND, FOR COMBINED THERAPIES AGAINST BRAIN CANCERS
Sara Strom



8:00 - COMPUTATIONAL DISCOVERY OF HEARTLAND VIRUS ENDONUCLEASE INHIBITORS
TARGETING MANGANESE-DEPENDENT CAP-SNATCHING ACTIVITY

Kaiden Aaronson
Nebraska Wesleyan
University 

Heartland virus (HRTV) is an emerging tick-borne pathogen associated with severe febrile illness, thrombocytopenia,
and leukopenia. Despite having a high mortality rate and an expansion of its tick vector’s range, no FDA-approved
antivirals exist for the treatment of HRTV infection. The virus depends on an N-terminal endonuclease domain within
the HRTV L polymerase to initiate viral transcription with a cap-snatching mechanism. We hypothesized that
computational structural modeling and molecular docking could identify essential catalytic residues and high-affinity
inhibitors to guide drug development against this emerging disease. Using AlphaFold and SWISS-MODEL, we
generated high-confidence 3D structures (pLDDT  > 90, pTM = 0.91) of the HRTV endonuclease. Structural analysis
and electrostatic potential mapping identified a catalytic core consisting of residues H61, D62, K58, D93, and E55, an
arrangement spatially consistent with conserved endonuclease domains in related viruses. Virtual screening using
AutoDock Vina and GNINA evaluated the binding of small molecules to the predicted active site. Several compounds
exhibited favorable predicted binding affinities as low as -10.7 kcal/mol, suggesting they may sterically block the
active site directly or through chelation of the two enzymatically essential manganese metal ions. These findings
provide a structural framework for future mutational studies and biochemical validation of novel HRTV therapeutics.

8:15 - HIV AND ALCOHOL SYNERGIZE TO SPREAD INFLAMMATION AND CELL DEATH IN
PARENCHYMAL LIVER CELLS

Lukman Adepoju
UNMC 

Globally, over 33million persons are living with HIV/AIDS, and 2.6million new infection yearly, despite Antiretroviral
drugs, 1.8million deaths occur annually related to HIV infection, and liver-related disease accounts for 13-18% of all-
cause mortality. About 48% of HIV-infected individuals are alcohol abusers, which tremendously potentiates HIV-
induced hepatotoxicity, leading to progressive liver damage, fibrosis, and cirrhosis. While HIV infection and chronic
alcohol consumption are independent contributors to the progression of liver injury, their combined effects on
apoptotic bodies (ABs) formation and propagation of hepatocyte death are strong and remain poorly understood. This
study aimed to investigate how HIV and alcohol activate multiple cell death pathways in hepatocytes and whether ABs
contribute to injury spread in the liver.  Hepatocyte-like (Huh7.5-CYP2E1) cells were treated with HIV-1ADA and an
acetaldehyde-generating system (AGS) containing yeast ADH, 50 mM ethanol, and NAD. Apoptosis markers, cleaved
caspase-3, and PARP cleavage were used to determine apoptosis.  Necroptosis was assessed through RIPK3 and
phosphorylated MLKL. Pyroptosis and subsequent inflammasome activation were evaluated by cleaved gasdermin D,
cleaved caspase-1, and NLRP3, IL-1? and IL-18 expression. We also measured ROS and LDH release to
characterize necrotic cell death. Dual insult of HIV infection and AGS potentiated apoptotic marker expression and
significantly increased ABs generation compared to single treatments and control. The engulfment of these ABs
induced secondary apoptosis and necroinflammation in naïve hepatocytes, suggesting their role in amplifying injury.
Elevated phosphorylated MLKL, cleaved gasdermin D, and inflammasome-dependent cytokines indicated the
activation of necroptotic and pyroptotic pathways. An increase in ROS and LDH was also seen in the co-treatment
group, underscoring oxidative stress as a key upstream driver of HIV- and ethanol-induced liver toxicity. Using
specific inhibitors, namely, Z-VAD-FMK, Necrostatin-1, and VX-765 to block apoptosis, necroptosis, pyroptosis
pathways, respectively, we confirmed the specificity of the activated pathways. Our study suggests that HIV and
alcohol trigger hepatocyte death through multiple cell death pathways. Moreover, the engulfment of hepatocyte ABs
by naïve hepatocytes spreads cell death and inflammation in the liver.  We assume that a new approach to hinder
liver disease in alcohol abusers living with HIV would be targeting AB-mediated signaling in hepatocytes to reduce
hepatotoxicity.  

8:30 - SYSTEMATIC EVALUATION OF GROWTH MEDIA AND ISOLATION METHODS
INFLUENCING OUTER MEMBRANE VESICLE YIELD AND PURITY FROM ESC



Sophia Kolb
University of Nebraska
- Lincoln 

Outer membrane vesicles (OMVs) are nanosized (~20–250 nm) lipid bilayer-enclosed vesicles naturally secreted by
Gram-negative bacteria. These vesicles encapsulate proteins, lipopolysaccharides, and nucleic acids derived from the
parent bacterium and can mediate intercellular communication. OMVs are increasingly being investigated as delivery
vehicles for oral therapeutics, as previous studies have demonstrated their ability to cross the intact intestinal
epithelial barrier and enter systemic circulation. OMVs have also been shown to retain their biological functions in vivo
after oral administration. Moreover, numerous commensal (non-pathogenic) bacteria residing in the human
gastrointestinal (GI) tract secrete OMVs that protect and traffic molecular cargo across biological barriers, serving as
a native delivery system within the GI tract.
Our lab aims to develop a biomimetic nonviral oral gene delivery platform by loading OMVs derived from commensal
gut bacteria with therapeutic plasmid DNA to create nanocarriers capable of protecting nucleic acids and transfecting
gut cells. Previous studies from our lab show that OMVs can be successfully isolated from cultures of our unique
collection of 30 human gut commensal E. Coli strains and internalized by macrophages and intestinal epithelial cells.
However, reproducible OMV production and purity remained a significant challenge in the previous study. Bacterial
culture conditions, media composition, and isolation strategies substantially influence vesicle yield and purity,
complicating quantitative characterization and limiting cross-study reproducibility within the extracellular vesicle field.
To address this challenge, this study aims to systematically evaluate OMV yield and purity across multiple bacterial
growth media and isolation strategies using the laboratory strain Escherichia coli DH5? as a model system.
Establishing optimized and standardized production parameters in this strain will inform subsequent translation to
commensal gut E. coli strains. This work will establish practical benchmarks to guide the development of bacterial
extracellular vesicle platforms for oral gene delivery.
The project described here was supported by an Institutional Development Award (IDeA) from the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.
 

8:45 - EXAMINING HOW VAPING IMPACTS THE RESPONSE OF B CELLS TO PEANUT

Joseph Roeder
University of Nebraska
at Kearney 

The health effects of vaping remain unclear, especially how it impacts immune responses that originate in the lung. In
this study, we investigated whether vaping alters the immune system's ability to mount allergic responses to peanut
(PN) using an inhalation model. First, we demonstrated that mice sensitized with PN solution containing vape juice
exhibited reduced PN-specific IgE responses and milder anaphylaxis. Next, to model vapor exposure more directly,
we sensitized mice using electronic conditioned media (ECM) containing 6 mg/mL nicotine. To make ECM, we bubble
vapor into media used to expose the mice to PN and ask whether vapor itself alters allergic responses. Mice
sensitized with PN solution made with ECM displayed markedly reduced PN-specific antibody production compared to
mice sensitized with PN alone. To further examine the impact of ECM on B cell responses, we used a 14-day
inhalation exposure model. Germinal center B cell reactions to PN were severely inhibited due to exposure to ECM.
Overall, our findings suggest vaping suppresses PN-specific immune responses by preventing the development of
antigen-specific B cell responses. This knowledge is important because failure to mount response against inhaled PN
suggests vaping may inhibit immune responses against common respiratory infections. Further studies are needed to
define the mechanisms by which vaping alters immune responses to inhaled antigens. The project described here
was supported by an Institutional Development Award (IDeA) from the National Institute of General Medical Sciences
of the National Institutes of Health under Grant # 5P20GM103427.

9:00 - PROLONGED CHANGES OF CULTURE CONDITIONS INDUCES A SHIFT IN
MITOCHONDRIAL ENERGETICS OF SQUAMOUS CELL CARCINOMA CELLS



Jinann Shoshara
Creighton University 

Squamous cell carcinoma (SCC) is an aggressive form of cancer that is amongst the most commonly treated cancers
within the United States. While current methods of diagnosing SCC are highly effective, they are invasive and
cannot easily monitor metabolic changes within tumors. Our group investigated an all-optical non-invasive method
capable of monitoring long-term changes in cellular metabolism of SCC cells. To track the metabolic changes of
SCC cells our group utilized Phasor Fluorescence Lifetime Imaging Microscopy (FLIM) to measure levels of free and
protein-bound NADH. Given that many tumors proliferate under hypoxia, our group sought to quantify whether a
transition to hypoxic conditions lead to a change in metabolic phenotype. Our group imaged SCC cells cultured in
hypoxic and atmospheric environments over a two-month period. Protein bound NADH levels of SCC cells were
measured in conditions of glucose supplementation or starvation and in the presence or absence of electron transport
chain (ETC) inhibitors. Consistent with the Warburg Hypothesis, we observed a decrease in NADH bound-fraction for
cells chronically cultured in hypoxic conditions, suggesting less reliance on the ETC. Additionally, our group was
interested in the effects of HER2, a growth factor receptor often overexpressed in tumors, on mitochondrial
metabolism; therefore, we also measured the effects of HER2 inhibitor AG825 on NADH-linked metabolism. We found
in SCC that the fraction of protein-bound NADH was higher in the absence of glucose, decreased in the presence of
ETC inhibitors, and decreased when cells were exposed to AG825. Furthermore, at high seeding densities metastatic
SCC cells proliferated faster in hypoxic conditions while primary SCC cells did not. Overall, we found NADH-Phasor
FLIM to be an effective, non-invasive method of monitoring changes in metabolism over a prolonged period of time. 

The project described was supported by an Institutional Development Award?(IDeA)?from?the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.? 

9:15 - LINEAR QUADRATIC MODEL AND BEYOND, FOR COMBINED THERAPIES AGAINST BRAIN
CANCERS

Sara Strom
Creighton University 

Purpose: Glioblastoma (GBM) remains a lethal brain cancer with a devastating median survival of ~15 months with
the current standard of treatment involving surgery, radiation therapy, and chemotherapy utilizing temozolomide
(TMZ). Radioimmunotherapy (RIT), combining RT with immunomodulatory agents like lenalidomide, is a promising
modality. Accurate biophysical modeling of cell survival from in vitro assays is critical for optimizing such combined
therapies. The Linear-Quadratic (LQ) model is the standard for interpreting clonogenic survival data following RT. This
work investigates the application and limitations of the LQ model for characterizing the effects of single-agent and
combined lenalidomide-RT treatments in GBM cell lines.  
Methods: Clonogenic survival assays were performed on human GBM cell lines U87 and T98G treated with RT alone
(0-50 Gy, Faxitron CellRad), lenalidomide alone, and their combination. Survival curves were fitted with LQ models.
Results: Interestingly, many of the survival curves had up to 6 decades on the survival fraction axis, leading to
significant deviation of alpha/beta parameters from expected values for the literature. Classic explanation for such
deviations exist: LQ model fails beyond about 3 decades of cell killing model’s quadratic component causes it to over-
predict the lethality of large radiation doses. We will present both the LQ model results and alternative models such as
the universal survival curve model.
Conclusions: Our work demonstrates a noted limitation of the LQ model and provides impetus for exploration of
complementary/alternative radiobiological models to better capture experimental results.  

Friday, April 24, 2026  8:00am - 9:30am
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8:00 - STRUCTURAL ANALYSIS OF CRASSOSTREA GIGAS OAZ-PK RNA VIA SELECTIVE 2'-
HYDROXYL ACYLATION ANALYZED BY PRIMER EXTENSION

Daniel Cline
Creighton University 

Riboswitches are sequences of non-coding RNA present in many bacteria, archaea, plants, and fungi. When a
riboswitch binds to its ligand, the RNA undergoes a conformational change, causing modulation in downstream gene
expression. Currently, only one riboswitch has been discovered in eukaryotes, however the Ornithine Decarboxylase
Antizyme Pseudoknot (OAZ-PK) RNA has been identified as potentially the second eukaryotic riboswitch. Ornithine
Decarboxylase Antizyme inhibits synthesis of polyamines, organic molecules aiding in cell growth and proliferation.
Identification of this sequence as a riboswitch will allow for novel drug development to treat diseases such as cancer,
where overproduction of polyamines has been observed. Using the technique Selective 2´-Hydroxyl Acylation
analyzed by Primer Extension (SHAPE), I investigate structural changes in the OAZ-PK RNA from Crassostrea gigas,
a species of oyster, upon binding to natural and synthetic polyamines. The goal of this project is to determine the
overall secondary structural changes caused when spermine, the natural ligand for this potential OAZ-PK riboswitch,
as well as its analogs, bind to the OAZ-PK RNA. Determination of structural changes will aid in identifying this
sequence as a novel eukaryotic riboswitch and will shine light on the potential for eukaryotic riboswitch targeted drug
development.

The project described here was supported by an Institutional Development Award (IDeA) from the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.



8:15 - PHOTODEPROTECTION OF 1,2,3-TRIAZOLIUM SALTS: IMPACT OF ARENE SIZE,
GEOMETRY AND PHOTODEPROTECTION GROUP IDENTITY

Emily Hanneken
Creighton University 

Quaternary ammonium compounds (QACs) are a class of chemicals that can display antiseptic properties due to their
combination of hydrophobicity and cationic nature. Previous research has shown that 1,3,4-trisubstituted-1,2,3-
triazolium salts display antiseptic properties that vary with substituent identity. The goal of this study was to prepare
such triazolium salts with photolabile protecting groups and evaluate how structural and substituent variations impact
the relative rates of UV-induced photodeprotection leading to release of 1,5-diaryl-1,2,3-triazoles. Target triazolium
salt compounds were synthesized using a base-catalyzed click chemistry approach between azides and alkynes to
make 1,5-diaryl-1,2,3-triazoles. To determine how an overall planar geometry might impact photodeprotection rates,
fused ring analogs were made from triazole-bridged 1,5-diaryl precursors possessing 2-bromophenyl reactive groups
using a Pd-catalyzed annulation reaction. Triazolium salts of both bridged and fused ring analogs with variable
phenyl, naphthyl, and phenanthryl subunits were prepared by alkylation at the N3-position with photolabile protecting
groups 2-bromoacetophenone, 2-bromo-4-chloroacetophenone, and 2-bromo-1-(4-methoxyphenyl)ethane. Following
HNMR and HRMS characterization, the relative rates of photodeprotection were studied in d6-DMSO using a
photoreactor with 365 nm LED illumination. The progression of degradation was monitored over time using HNMR to
identify the relative photodeprotection half-life for each analog. With the goal of deactivating the antiseptic potency of
such triazolium salts upon light exposure, analogs were tested for antiseptic properties both before and after light
exposure using minimum inhibitory concentration (MIC) assays. The impact of the aryl substituent ring size,
annulation and PPG identity on both photodeprotection rates and antiseptic properties will be presented. The project
described here was supported by an Institutional Development Award (IDeA) from the National Institute of General
Medical Sciences of the National Institutes of Health under Grant #5P20GM103427.

8:30 - REGIOISOMER DISTRIBUTIONS IN ANNULATION REACTIONS OF 1,5-DIARYL-1,2,3-
TRIAZOLES WITH QUINOLINE AND ISOQUINOLINE SUBUNITS

Kaylen Lathrum
Creighton University 

Polycyclic aromatic heterocycles are useful in applications ranging from dyes to materials to therapeutics. Using a
click chemistry approach, a series of previously unknown pentacyclic compounds formed via annulation of 1,5-diaryl-
1,2,3-triazoles possessing quinoline and isoquinoline subunits connected at their 4-, 5- or 8-positions was recently
reported. Multiple analogs within that study were shown to possess unexpected antiseptic properties, motivating the
study of additional regioisomers within this heterocycle family. Whereas these 4-, 5- and 8-connected
quinoline/isoquinoline rings ensured formation of only a single annulation regioisomer, the current study focuses on
analogs where two annulation regioisomers are possible due to their 3-, 6- and 7-connected identities. The goal of this
investigation is to evaluate how quinoline/isoquinoline identity and connectivity impact annulation outcomes regarding
regioisomer distribution, and whether such regioisomers can be efficiently separated for further study. Azides and
alkynes were synthesized using Sandmeyer and Sonogashira reactions, respectively, from commercially available
amine and bromo groups located at the 3-,6- and 7-positions of quinoline and the 6- and 7-positions of isoquinoline.
Base-catalyzed click reactions between alkynes and 2-bromo-4-tert-butylazidobenzene or between azides and 2-
bromo-4-tert-butylphenylacetylene produced 1,5-diaryl-1,2,3-triazoles. Annulated products were synthesized via an
intramolecular Pd-catalyzed coupling between bromophenyl and quinoline/isoquinoline subunits. The ratios of
annulated product regioisomers were characterized by HNMR. The impact of heterocycle identity, connectivity,
heating method (thermal vs. microwave), Pd catalyst, and solvent on product outcomes was examined. Details
regarding annulation conditions surveyed, resulting product ratios, success of regioisomer separation and target
compound characterization will be presented. The project described here was supported by an Institutional
Development Award (IDeA) from the National Institute of General Medical Sciences of the National Institutes of Health
under Grant # 5P20GM103427.



 

8:45 - RANDOM MUTAGENESIS TO IDENTIFY UNIQUE MUTATIONS AFFECTING TETX8
TETRACYCLINE DESTRUCTASE ACTIVITY

Marisa Dendinger
University of Nebraska-
Lincoln 

Scott Riddell 
University of Nebraska-
Lincoln 

When first discovered, antibiotics revolutionized the treatment of bacterial infections. However, their efficacy has
diminished over time due to the emergence and spread of antibiotic-resistant bacterial strains. Tetracycline inhibits
bacterial protein synthesis by targeting the ribosome functions, but some bacteria evade its effects through
expression of tetX8, which encodes a flavin-dependent tetracycline destructase. TetX8 catalyzes oxygen- and
NADPH-dependent hydroxylation of tetracycline via and FAD-mediated reaction, rendering the antibiotic inactive.
While key amino acid residues involved in tetracycline degradation have been identified, the precise enzymatic
mechanisms remain elusive. In a project initiated in a course-based undergraduate research experience (CURE) and
extended into independent research, we generated a random mutagenesis library of tetX8 to identify residues critical
for tetracycline resistance. Mutants were screened across increasing tetracycline concentrations, and mutants with
altered tetracycline resistance were validated using Kirby-Bauer disc diffusion and Minimum Inhibitory Concentration
(MIC) assays. Ongoing studies integrate sequence analysis and enzyme activity assays to define how specific
substitutions impact TetX8 structure and catalytic activity. Together, these findings contribute to a deeper
understanding of TetX8 function and illustrate how course-based research can support mechanistic discovery. This
project was funded by the Fred J. Kelly Fund to KvD and Undergraduate Creative Activities and Research Experience
(UCARE) to MD.

9:00 - ELUTION AND CONCENTRATION S. CEREVISIAE DNA IN SMALL INSERTS USING 3D-
PRINTED DEVICES

Jade Salgado
University of Nebraska
at Kearney 

Kristy Kounovsky-
Shafer 
University of Nebraska
at Kearney 

With our large inserts in the elution and concentration device, some of the DNA remained in the insert. To decrease
the percentage of DNA remaining in the insert, a smaller insert was used for testing. By decreasing the depth of the
insert, the DNA needs to travel a shorter distance to reach the concentration area. Small inserts (1.6 x 5.8 x 7.0 mm)
contained S. cerevisiae cells, which were then lysed. The inserts protected the DNA during cell lysis. Since smaller
inserts were used, a holder was designed to hold the smaller insert and place it into the 3D printed elution and
concentration device. Different pulsed times were tested with two different electric fields (7.5 and 15 V). Different
pulsed on and off times were tested to find the optimal conditions for these inserts.
 

9:15 - ALR-MEDIATED INTRINSIC RESISTANCE TO D-CYCLOSERINE IS DRIVEN BY PYRIDOXAL
PHOSPHATE IN STAPHYLOCOCCUS AUREUS

Anna Sommers
University of Nebraska
Medical Center 

D-Cycloserine (DCS) is an FDA-approved second-line antibiotic used for the treatment of tuberculosis and a first-line
drug for treating multidrug-resistant tuberculosis. DCS inhibits the production of Park’s nucleotide, a critical
intermediate in bacterial peptidoglycan biosynthesis, by targeting alanine racemase (Alr) and D-Ala-D-Ala ligase (Ddl).
Despite targeting this essential pathway, high intrinsic resistance limits the therapeutic utility of DCS against many



bacterial pathogens. Here, we define the basis of DCS resistance in Staphylococcus aureus and show that intrinsic
resistance to this antibiotic is driven by a pyridoxal phosphate (PLP)-dependent mechanism. PLP-bound Alr catalyzes
the irreversible decomposition of DCS into an inactive PLP-oxime adduct. More importantly, the rapid substitution of
the PLP-oxime adduct from Alr by intracellular PLP restores Alr activity and sustains D-Ala production in S. aureus. As
DCS is a D-Ala-competitive inhibitor, maintaining normal levels of D-Ala limits DCS-mediated inhibition of Ddl and
promotes peptidoglycan synthesis even during antibiotic exposure. Finally, we show that the observed DCS
resistance mechanism is broadly conserved across ESKAPEE pathogens. These findings identify Alr and PLP
homeostasis as therapeutic vulnerabilities that may enable repurposing of DCS against multidrug-resistant bacterial
pathogens.
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8:00 - KLOTHO EFFECTS ON COCHLEAR STRUCTURE AND FUNCTION

Fauzan Siddiqui
Creighton University 

The Klotho protein is an important regulator of healthy aging. Across species, decreased Klotho expression is linked
to cognitive decline and hearing impairment. Previously, we’ve focused on neuronal effects of Klotho because mouse
Klotho-deficiency causes very early-onset memory impairment.  While Klotho clearly affects neuronal structure and
function, Klotho effects are implicated beyond what neurons alone can explain.  Recently we have engaged in studies
to characterize the role of Klotho in the choroid plexus. Choroid plexus generates most of the brain’s cerebrospinal
fluid while also having roles in blood: brain barrier function.  Our studies are revealing profound effects on protein
transporter expression with Klotho-deficiency that suggest cerebrospinal fluid cannot be normal. This said, mouse
brains only contain a total of ~35µl of cerebrospinal fluid making direct evaluation difficult. As such, we’ve sought



other ways to determine whether Klotho plays an important role in fluid homeostasis.
We know that Klotho-deficient mice are deaf, and we know that their principal cells, the hair cells are not at fault for
this abnormality.  Cochlear Klotho expression only occurs in the stria vascularis. Stria produces endolymph fluid
required for the transduction of mechanical hearing signals into electrical activity for communication to the brain. To
determine whether we have two secretory tissues with similar effects caused by Klotho-deficiency, we are working to
characterize the Klotho-deficient cochlea.  This project is investigating age-dependent transporter protein levels and
the integrity of the cochlea’s vasculature using 3-week (pre-memory impairment) and 7-week-old (post-cognitive
impairment, pre-death) mice with and without Klotho.
This research will employ techniques including immunohistochemistry, microscopy, whole-mount dissection, and
quantitative analyses to compare control to Klotho-deficient brains. If the stria is similar to the choroid plexus, we are
expecting to see decreased transporter protein expression as early as 3-weeks of age and calcification of blood
vessels.
Our data will contribute to understanding how age-related molecular changes in the stria vascularis of the cochlea
contribute to age-related hearing loss. By exploring these pathways, we hope to identify therapeutic targets to
preserve auditory and cognitive function during aging.
The project described here was supported by an Institutional Development Award (IDeA) from the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.

8:15 - THE GATEKEEPER OF CHOROID PLEXUS STRUCTURE AND FUNCTION

Elizabeth Lind
Creighton University 

The protein Klotho (KL) is best known for its role in the kidney, where deficiency causes premature aging and
shortened lifespan. KL is also expressed in the brain, where it has neuroprotective effects. Across species, KL
overexpression extends lifespan, enhances cognition, and delays neurodegenerative disease onset, while KL
deficiency in mice causes rapid cognitive impairment. Since KL expression declines with age, our lab investigates its
role in the aging brain using a KL-deficient mouse model to better understand the mechanisms underlying healthy
brain aging.
Most studies of brain KL function, including previous work from our lab, have focused on neuronal effects. Neurons
express low levels of KL and show functional changes when KL expression is altered. However, KL-mediated
neuronal effects are highly variable, and KL deficiency also affects other brain cell types that don't express KL
themselves, like oligodendrocytes. This suggests that KL's primary brain functions may not be neuron-intrinsic and
remain uncharacterized. Choroid plexus epithelial cells reside in all brain ventricles and form the blood-cerebrospinal
fluid (CSF) barrier, producing most of the brain's CSF. Choroid plexus cells express the highest levels of KL in the
brain, along with the metalloproteinases needed for KL shedding. Once cleaved, shed KL enters the CSF and
circulates throughout the brain, where it can affect the brain parenchyma. Both CSF production and barrier integrity
decline with age and more prominently with age-related disease, making choroid plexus cells key contributors to brain
health and potential therapeutic targets. We are comparing the choroid plexus epithelium of control and KL-deficient
mice to determine the role of KL within the choroid plexus and with this, implications for overall brain function. The
project described here was supported by an Institutional Development Award (IDeA) from the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.

 

8:30 - FDA-APPROVED ANTIDEPRESSANT TRAZODONE POTENTIALLY INCREASES THE RISK
OF DYSLIPIDEMIA

Naara Ramirez
University of Nebraska
at Kearney 



Cardiovascular disease is the leading cause of death. Many cardiovascular health issues, such as atherosclerosis,
are caused by dyslipidemia, a blood lipid imbalance. Pregnane X Receptor (PXR), a xenobiotic nuclear receptor,
plays a role in atherosclerosis and dyslipidemia. PXR is activated by various environmental chemicals, including
endocrine-disrupting chemicals (EDCs), often found in common household items such as plastics, medications, and
food. Trazodone is a clinically used medication to treat depression by increasing levels of serotonin in the brain. This
drug’s possible impacts on PXR and cardiovascular risk factors such as dyslipidemia are currently unknown. Our
preliminary data suggested that Trazodone activated human PXR in both human intestinal (LS180) and hepatic
(HepG2) cells. We hypothesized that Trazodone alters cholesterol uptake and negatively impacts human dyslipidemia
through the PXR pathway. In this study we used cell-based transfection assay to evaluate the underlying mechanisms
by which Trazodone activates PXR. We found that Trazodone was a more potent agonist of human PXR than mouse
PXR. Trazodone activated PXR more intensely in HepG2 compared to LS180 cells. Our data indicated that
Trazodone was a selective PXR agonist and promoted the dissociation between PXR and its nuclear corepressors.
We identified potential key amino acid residues within the PXR ligand binding pocket that interacts with Trazodone
using a computational docking study and site-mutagenesis assay. Trazodone and analog Nefazodone were found to
synergistically activate PXR. Furthermore, Trazodone was found to increase cholesterol uptake by LS180 through
PXR activation. In the future, we plan to use qPCR to analyze the intestinal cholesterol transporters that are directly
transcriptionally regulated by PXR in LS180 cells. This study provides potential evidence on future cardiovascular
disease risk assessment for Trazodone as well as other antidepressant drugs. 

8:45 - IMPROVED SPECKLE TRACKING ALGORITHM FOR ESTIMATING FASCIAL LAYER
MOVEMENT IN ULTRASOUND

Charleigh Schonlau
University of Nebraska-
Lincoln 

In the field of biomechanics, the quantification of fascial sliding is an up-and-coming research topic due to its potential
role in musculoskeletal disorders and myofascial pain. For this study, we focused on three layers of fascia on the
quadricep: two layers of deep fascia and one layer of superficial fascia. This research is in collaboration with the
Department of Rehabilitation and Sports Medicine at Charles University in Prague, where data collection was
conducted. In this study, we developed a custom MATLAB algorithm to accurately measure the movement of fascial
layers in an ultrasound scan using speckle tracking to find the maximum lateral displacement during fascial sliding.
The method selected for this algorithm, the Sum of Absolute Differences (SAD), was chosen for its potential for real-
time analysis of fascia motion. We first started by optimizing the settings of the algorithm that can be changed. This
includes frame skip rates of the ultrasound loop, sizes of tracking kernels, and starting positions for tracking. Then, we
optimized ultrasound scan settings including types of movement by the subject or ultrasound transducer, gain,
transducer frequencies, and the implementation of a pressure sensor for scan collection. The project described here
was supported by an Institutional Development Award (IDeA) from the National Institute of General Medical Sciences
of the National Institutes of Health under Grant # 5P20GM103427.

9:00 - ASSAY DEVELOPMENT FOR PYRUVATE DEHYDROGENASE KINASE INHIBITOR
DISCOVERY

Nathan Lilla
University of Nebraska
at Kearney 

Pyruvate dehydrogenase kinase (PDK) regulates the activity of the pyruvate dehydrogenase complex (PDC) by
phosphorylating its E1 subunit, thereby limiting conversion of pyruvate to acetyl-CoA, restricting entry into the TCA
cycle, and reducing ATP production. Due to its central role in metabolic reprogramming in diseases such as cancer
and type 2 diabetes, PDK has emerged as a therapeutic target, although existing inhibitors have not progressed
successfully to clinical use. Initial measurements of PDK activity using the ATP-Glo luminescent kinase assay lacked



sufficient sensitivity, prompting a transition to the more sensitive ADP-Glo kinase assay. Using this approach, assay
conditions were optimized to evaluate time- and temperature-dependent effects on endpoint ADP-associated
luminescence and known inhibitors AZD7545 and VER-246608. To address limitations of a single time point reading,
we implemented a time-dependent fluorescent PDK activity assay that enabled continuous monitoring of kinase
activity but observed no inhibition by established inhibitors.  We also experimented with fluorescence-based
competition assays designed to probe ligand interactions at both the ATP and lipoamide binding sites, using TNP-
ATP and ANS respectively. However, neither TNP-ATP nor ANS were able to effectively report on inhibitor binding.
We are currently working to synthesize a fluorescence probe based on the ANS structure to specifically bind the
lipoamide site using a known pharmacophore to circumvent apparent non-specific binding of ANS. 
 

9:15 - INVESTIGATING A POTENTIAL EUKARYOTIC RIBOSWITCH IN OAZ MRNA FROM
AGARICUS BISPORUS VIA IN-LINE PROBING

Sarah Fowler
Creighton University 

Riboswitches are gene regulatory elements found in the non-coding region of messenger RNAs (mRNAs). They bind
to specific ligands which induces a structural change in the RNA resulting in a change in expression of the gene next
door. Whereas most riboswitches have been identified in bacterial species, the goal of this work is to try to
demonstrate the presence of a riboswitch in a eukaryotic RNA, the mushroom OAZ RNA. The structural technique in-
line probing is being utilized to determine whether there is a change in the OAZ RNA structure that is dependent on
the presence of a small molecule, specifically the polyamine spermine and related amine-containing compounds. This
technique helps to confirm ligand interaction by showing the presence of conformational changes when the polyamine
ligand is present through the change in RNA cleavage patterns as the concentration of the polyamine ligand is varied.
This work, in combination with gene expression assays, will strengthen our proposal that this eukaryotic OAZ RNA
has the properties of a riboswitch. 
The project described here was supported by an Institutional Development Award (IDeA) from the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.
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Steven Fernandes

8:15 - THE ILLUSION OF COMPETENCE: PROBING LINGUISTIC FLUENCY AND SYCOPHANCY IN LARGE
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9:00 - RETRIEVAL-AUGMENTED GENERATION BASED CLINICAL PHARMACOLOGY CHATBOT
Steven Fernandes

9:15 - THE EVOLUTION OF TECHNOLOGY AND THE CHANGING NATURE OF GENOCIDE IN THE MODERN
AGEA
laa Ismail

8:00 - BUILDING GENERATIVE AI APPLICATIONS USING JETSTREAM2

Steven Fernandes
Creighton University 

Students will access the generative AI applications via a JupyterHub-based science gateway deployed on Jetstream
2. The generative AI applications is created by the instructor before the course and made available as individual web
links within the JupyterHub environment. Students will be guided by the instructor on the steps involved in building the
generative AI applications. Students will log in to JupyterHub through their web browser and select the provided
generative AI links—no SSH, tunneling, or direct access to JupyterLab is required. Generative AI applications will
remain accessible to students through this gateway. Building these generative AI applications will provide students
with the necessary hands-on experience and strengthen the mission of advancing artificial intelligence education for
American youth.  

8:15 - THE ILLUSION OF COMPETENCE: PROBING LINGUISTIC FLUENCY AND SYCOPHANCY IN
LARGE LANGUAGE MODELS

Shaun Grey-Wilson
Chadron State College 

The rapid integration of Large Language Models (LLMs) into academic workflows has outpaced our understanding of
their factual reliability, often obscured by the models' high linguistic fluency. This study interrogates the relationship
between parametric capacity and factual fidelity by evaluating three LLMs of varying scales, Gemma (small), Qwen
(medium), and Gemini (large), against a specialized narrative dataset. Using multiple-choice (MCQ) and short-answer
(SA) modalities, we demonstrate that model performance is a function of "knowledge density." Smaller models
exhibited significant "topical bias," frequently defaulting to high-salience themes when precise parametric memory
failed. Notably, medium-scale models showed a "recognition-recall gap," achieving higher accuracy in discriminative
MCQ tasks while failing generative SA tasks. Furthermore, adversarial probing revealed that large-scale models,
despite higher accuracy, are susceptible to sycophancy and semantic ambiguity. Critically, across all trials, failing
models rarely provided "I don't know" responses, instead generating "believable falsehoods" with high confidence.
These results suggest that MCQ-based benchmarks may significantly overstate AI competence and that the
"sycophancy gap" in large models pose a unique risk for misinformation. Our findings provide a roadmap for
educational interventions, emphasizing that student trust in LLMs must be tempered by an understanding of
parametric constraints and the deceptive nature of generative fluency.
 

8:30 - DEVELOPMENT OF AN AI MODEL FOR DETECTING FLUORESCENCE INTENSITY IN THE
CELL LINES

Steven Fernandes
Creighton University 

Manually determining the fluorescence intensity of 15,000 cells is very labor-intensive and time-consuming. An ideal
approach would be to train an AI model to detect fluorescence intensity in an unbiased and more reliable manner,
avoiding human bias and errors. In addition, machine learning and AI can detect fluorescence intensity linearly across
a wider dynamic range compared to human visual assessment, which has a much narrower dynamic range. Hence,
developing an AI model could save many hours and play a major role in determining how LRP2 contributes to



aminoglycoside transport in cell lines. The AI model we intend to develop employs a hybrid approach that integrates
convolutional neural networks (CNNs) with vision transformers (ViTs) to quantify fluorescence intensity. This hybrid
approach can simultaneously capture local fluorescence patterns with CNNs and global contextual understanding with
ViTs. Our AI model's fluorescence intensity detection will be compared with ground-truth values.

8:45 - IMPROVING STUDENT DETECTION OF TONSILLOLITHS IN PANORAMIC RADIOGRAPHS
USING AI

Steven Fernandes
Creighton University 

Emma Homburg 
Creighton University 

Developing diagnostic accuracy is essential in dental education, yet identifying tonsilloliths on panoramic radiographs
remains challenging for students due to limited clinical experience. Traditional instruction relies on manual
interpretation, which often leads to diagnostic errors and reduced learner confidence. This research aims to enhance
student learning by integrating artificial intelligence (AI)-assisted tools into radiology training. The study will compare
the efficiency and accuracy of dental students in detecting tonsilloliths with and without AI support and assess their
perceptions of AI as a learning resource. Quantitative measures will evaluate diagnostic performance, while
qualitative feedback will explore how AI guidance influences understanding, confidence, and engagement. By
focusing on the educational impact of AI, this research seeks to determine how technology-driven instruction can
improve learning outcomes and bridge the gap between novice and expert diagnostic performance. The findings are
expected to guide curriculum development in dental radiology, promoting evidence-based teaching strategies that
prepare students to confidently and competently use AI in clinical practice.
 

9:00 - RETRIEVAL-AUGMENTED GENERATION BASED CLINICAL PHARMACOLOGY CHATBOT

Steven Fernandes
Creighton University 

In this research, we developed and implemented 24/7 retrieval-augmented generation (RAG)-based conversational
chatbots to support nurse practitioner students in mastering antimicrobial pharmacology. Antimicrobial content
accounts for 50% of a major exam in the course, and this content is consistently associated with high stress, low
performance, and increased risk of student withdrawal. The chatbots will be embedded in the course as an on-
demand, interactive learning tool for the duration of the 16-week semester. The conversational chatbots will allow
students to ask questions and get evidence-based rationale responses. The chatbots will mimic faculty guidance and
will help address gaps in understanding, improve academic performance, and reduce the need for individualized
tutoring in a fully online learning environment. This innovative approach aligns with national priorities in nursing
education and antimicrobial stewardship and has the potential to scale across other complex content areas in
healthcare education.
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8:00 - REGENERATED SOIL INTENSIFIES NUTRITION DENSITY WITHIN FOOD SYSTEMS
Shelley McCain

8:15 - SEDIMENT METAL CONCENTRATIONS UNDER CROPLAND AND RESTORED PRAIRIE



Chloe Bilen
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Mariesa Beal
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Shania Wear
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Lindsay Cody

9:15 - USE OF GUT MICROBIOTA TO PRODUCE SECONDARY METABOLITES TO AID IN PROINSULIN
CONVERSION AND INSULIN SENSITIVITY
Aubree Heinsma

8:00 - THE ADDITION OF PUMPKIN PUREE TO THE DOG DIET

Kiauna Hargens
Chadron State College 

Digestive upset is one of the most frequent reasons dogs are brought to veterinary clinics, yet the underlying causes
are not always limited to parasites, infectious disease, or ingestion of foreign objects. In many cases, dogs experience
chronic or recurring digestive disturbances linked to gastrointestinal sensitivity, a condition that can be difficult to
manage with standard medications and treatments alone. As a result, veterinarians often recommend dietary
modifications or supplements to support gut function and health. Pumpkin puree has gained attention as a
supplement that could promote nutrient absorption and help regulate the gut microbiota. During this experimental
study, the effects of pumpkin puree on the digestive system were studied by analyzing body condition and behaviors,
along with conducting fecal and urinary tests. These observations and laboratory tests were conducted prior to
supplementation, multiple times throughout the period when pumpkin puree was incorporated into the diet, and after
the supplementation phase concluded. The study sought to determine whether pumpkin puree produced consistent
improvements in digestive function and overall quality of life. The results of this investigation are intended to
contribute to a better understanding of dietary supplements in veterinary care and to evaluate whether pumpkin puree
offers a reliable, cost effective alternative to a more expensive pharmaceutical treatment that may not even work. This
research may help guide veterinarians and dog owners in choosing practical strategies for managing gastrointestinal
sensitivities in companion animals because the most expensive option is not always the most practical and efficient
choice for dogs and their gastrointestinal system. 

8:15 - DIET EFFECTIVENESS IN TOURETTE SYNDROME

Carson Glassbrenner
Chadron State College 

Tourette Syndrome (TS) is a neurological disorder defined by involuntary actions called tics. These tics can be either
motor or vocal and can range from mild movements or sounds to severe physical or vocal actions. While its exact
cause is unknown, genetic factors and neurochemical imbalances, especially involving dopamine and glutamate, are
the most likely causes. Current treatments focus on only treating the symptoms. Medications such as stimulants,
dopamine blockers, which are commonly used to treat ADHD, or antiseizure drugs can reduce tics, but they often
cause negative side effects. Other treatment options include behavioral therapies such as deep brain stimulation,
which try to replace or manage tics by changing brain activity. A relatively unexplored treatment to reduce tic severity



is diet. Diets rich in vegetables, amino acids, antioxidants, and omega-3 fatty acids may reduce symptoms, while
processed foods, artificial sugar, and caffeine may worsen them. This study investigates the effects of diet on tic-like
behaviors seen in mice given 3,3’-Iminodipropionitrile (IDPN), a neurotoxin that causes TS like symptoms. Nine mice
were divided into three groups of three. One group received a control diet, and the other two groups received a
different experimental diet. The diets included in this study are protein-rich, fiber-rich, vitamin-rich, omega-3-rich,
probiotic-rich, and antioxidant-rich. Tic frequency and intensity will be recorded daily through behavioral observation
and comparison. Data collection and analysis are still in progress. This research hopes to identify dietary factors that
can lessen tic severity and provide an alternative into nonpharmacological treatments for TS management with little to
no side effects.
 

8:30 - THE USE OF CHITOSAN-G-POLY (ACRYLIC ACID-CO-ACRYLAMIDE) IN THE DELIVERY OF
IMATINIB IN THE SMALL INTESTINE

Dawson Ohrt
Chadron State College 

The use of hydrogels as drug delivery systems is a promising technology for the future of biotechnology, as they offer
a new avenue for controlled delivery to targeted areas of the body. Hydrogels also create new possibilities
for the treatment of gastrointestinal stromal tumors (GISTs). The use of hydrogels would allow for control
when determining the dosage, as the hydrogel will prevent degradation of the drug and ensure its
delivery.   Hydrogels offer customizability regarding the release of drugs, as the chemical properties of
hydrogels allow for them to be engineered for specific functionality, such as the release of a medicinal compound
once a specific pH has been reached. Chitosan-G-Poly (Acrylic Acid Co-Acrylamide), or CS-g-PAAm, was analyzed
for treatment of GISTs because it has a specific property that causes it to swell in basic
environments. The presence of exposed carboxylic acid functional groups will cause the interaction of the hydrogel
subunits to decrease. The decrease in interactions is a result of the carboxylic acid functional group
being deprotonated in basic conditions and repelling each other due to their negative charges being exposed. One of
the common drugs that is used to treat GIST is imatinib. Imatinib is a tyrosine kinase inhibitor that is used to shrink
tumors and cause them to go into remission. The use of hydrogels could help to protect the imatinib in the stomach
and provide effective release in the intestines to treat GISTs. In the harsh conditions of the stomach, the hydrogel
would prevent degradation pathways that would break down imatinib from occurring. The chemical properties that
allow CS-g-PAAm to protect the imatinib molecule as it moves through the acidic environment of the stomach will also
allow for the hydrogel to release the drug once it reaches the targeted region due to the change of the environment
from acidic to basic. The interactions between the CS-g-PAAm, imatinib, and the environment were evaluated using
computational modeling to determine the effectiveness of the hydrogel as a drug
delivery system. For the experiment, the ORCA Quantum Chemical Computational Package and Avogadro 2 were
used to analyze this system.  

 

8:45 - BACTERIAL GROWTH ON WRESTLING MATS AND THE EFFECTIVENESS OF MAT
CLEANING TECHNIQUES

Shania Wear
Chadron State College 

Bacterial species and skin infections plague the wrestling community, as the sport involves high contact and has a
favorable environment for bacterial growth. Concerns are raising among athletes and athletic staff regarding
protection of the athletes, as health and safety of the athlete is the number one priority in all sports. The study
investigates the bacterial species, contamination levels present on wrestling mats, and the effectiveness of
disinfectants and mopping techniques that are used on wrestling mats today. Bacterial species on the mats in the
Chadron State wrestling room were identified and the effectiveness of three disinfectants and two mopping



techniques that are commonly found throughout the wrestling community were tested. A portable handheld ATP
fluorescence detector played a major part in the data collection as it measured contamination levels for each
disinfectant and mopping style that was used and allowed for comparison. Bacterial culturing, Gram staining, catalase
testing, hemolysis testing, and Kirby Bauer disc diffusion method were used to identify bacteria. Findings indicated the
cleaning techniques effectiveness which allows for improvement in standard sanitation methods in wrestling rooms to
be implemented to combat microorganisms. Endorsing less worry for athletes of skin infections and bacterial
opponents that are found among the mats, turning focus to the human opponent in front of them. 
 

9:00 - THE EFFECTS AND REPERCUSSIONS OF SYNTHETIC MELATONIN AND TART CHERRY
JUICE ON SLEEP QUALITY AND CIRCADIAN RHYTHMS

Lindsay Cody
Chadron State College 

Melatonin, a hormone primarily synthesized by the pineal gland, plays a crucial role in regulating circadian rhythms
and sleep-wake cycles through its interactions with MT1 and MT2 receptors located in the suprachiasmatic nucleus.
Disruptions in melatonin production can contribute to various sleep disorders, including insomnia and delayed sleep
phase syndrome. There has been growing interest in synthetic melatonin supplements and natural interventions, such
as tart cherry juice (TCJ), for their potential effects on sleep quality. With this concerns have been raised regarding
the long-term use of synthetic melatonin, particularly related to endocrine feedback inhibition and receptor
desensitization. In contrast, TCJ demonstrates a favorable safety profile, though its bioavailability can vary. A
controlled, two-week alternating intervention designed to evaluate sleep outcomes among college-aged participants
using either 5 mg or 10 mg of synthetic melatonin or TCJ was investigated. Outcomes were measured through
wearable devices and self-reported sleep assessments. While data collection and analysis continue, this will elucidate
differences in efficacy and post-intervention effects, thus providing valuable insights for clinical strategies focused on
optimizing sleep interventions while considering both synthetic and natural sources of melatonin.
 

9:15 - USE OF GUT MICROBIOTA TO PRODUCE SECONDARY METABOLITES TO AID IN
PROINSULIN CONVERSION AND INSULIN SENSITIVITY

Aubree Heinsma
Chadron State College 

Diabetes mellitus is the most common endocrine disorder seen in dogs and cats. Diabetes mellitus is characterized
by hyperglycemia due to decreased insulin production or increased insulin resistance. Treating diabetes mellitus is
important in veterinary medicine as diabetes mellitus causes ketoacidosis and seizures in animals and is a difficult
disease to manage. Insulin is affected by the conversion from proinsulin into insulin, mutations in the genes involved
in insulin production and cell receptor binding, the reproductive cycle, blood acidity, and an altered gut microbiome.
Patients with diabetes mellitus have an altered gut microbiome with decreased levels of bacteria from the families
Bacteroidetes, Eubacteriacaea, Clostridiacaea, and Firmicutes and increased levels of bacteria from the families
Bacteriodota, Enterobacteriacaea, and Staphylococcacaea. Determining the effects of the gut microbiota on insulin
can provide a potential treatment to patients with diabetes mellitus through fecal transplants. Bacterial species of
Bacillus subtilis, Clostridium sporogenes, and Enterobacter aerogenes were grown together and the produced
metabolites examined to analyze and predict the effects of the metabolites on insulin and proinsulin conversion.
Bacterial species of Escherichia coli, Staphylococcus epidermis, and Lactobacillus acidophilus were grown together
and the produced metabolites were examined. The two cultures of B. subtilis, C. sporogenes, E. aerogenes, E. coli, S.
epidermis, and L. acidophilus were combined and the effects of metabolite production were analyzed. Proinsulin was
added to all three bacterial cultures to determine the effects of the metabolites on the structure, stability, and



conversion into insulin. Analysis of the metabolites and proinsulin was conducted through mass spectrometry, nuclear
magnetic resonance, and infrared spectrometry. Altering the gut microbiome through fecal transplants can potentially
treat and manage the symptoms of Diabetes Mellitus by aiding in proinsulin conversion, insulin stability, and insulin
sensitivity.
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8:00 - REGENERATED SOIL INTENSIFIES NUTRITION DENSITY WITHIN FOOD SYSTEMS

Shelley McCain
Nebraska Indian
Community college 

Human, plant, ecological, cultural, psychological, and spiritual health are all interrelated aspects of environmental
health.  Soil degradation bears negative impacts of plant nutrition density within our ecological systems.  Natural
ecological systems were designed on top of diverse communities of abundant soil biological dwellers to nourish the
planet. However, nutritional deficiencies have resulted from extractive and substandard management practices. 



Regenerative agriculture practices begin to heal and bring back microbiological communities ensuring more nutrient
dense food outcomes.  Utilizing soil, weather, plant and nutrient data from NICC's Environmental Monitoring Through
Prairie Restoration research will help detail health of plants and edibles through nutrient density testing.  Favorable
existing soil, plant and weather data paired with nutrient density testing will aid community health outcomes.  Offering
increased opportunities for nutritional health benifits will rejuvenate nutritional deficiencies.  

8:15 ESES-1 - SEDIMENT METAL CONCENTRATIONS UNDER CROPLAND AND RESTORED
PRAIRIE

Chloe Bilen
University of Nebraska-
Lincoln 

As the world population continues to grow and the need for productive crop yields intensifies, so does the application
of synthetic fertilizers and degradation of land. In turn, this leads to poor soil and water quality. This study assessed if
cropland conversion back to tallgrass prairie improves the soil with respect to metal concentrations. To investigate
this, sediment samples were collected from Glacier Creek Nature Preserve near Bennington, Nebraska. This site
consists of both active cropland and cropland restored to tallgrass prairie >50-years ago on two separate sides
of a gently sloping valley. Five soil cores were collected using direct push GeoProbe on both cropland and prairie
restoration sides at the ridge top, mid-slope, and valley floor. Soil cores were analyzed for Munsell color,
concentrations of calcium, iron, manganese, arsenic, and uranium (X-Ray Fluorescence; XRF), and adsorbed
ammonium extracted by 2M KCl. The concentrations of elements measured in the different cores
were generally heterogeneous, but we identified some trends. Adsorbed sediment ammonium concentrations
decreased with depth at all sites. The highest concentrations were observed in the top 50 cm of sediments from both
the prairie and cropland sites (18.20 and 20.95 mg-N/kg). A local peak in the concentrations of ammonium, iron,
manganese, and arsenic was identified at a depth of 341m at both sides that corresponds to a change in sediment
color from 10YR4/4 to 10YR 5/2 and 10YR5/4. Ongoing sequential extraction analyses will be used to determine the
concentrations of metals in different compounds in the sediment. These results will
help determine if elemental concentration data can be used to compare land management practices geared toward
improving water and soil quality.  

8:30 ESES-2 - INVESTIGATING THE EFFECTS OF PRESCRIBED BURNING AND MOWING ON
RESTORED TALLGRASS PRAIRIE PLANT DIVERSITY

Mariesa Beal
University of Nebraska
at Omaha 

Plant diversity is an important ecological feature which affects the many ecosystem functions that plant communities
perform within a larger ecosystem: greater plant diversity allows the ecosystem to be more resilient in the face of
anthropogenic stressors. Understanding the impact that management practices, such as prescribed burning and
mowing, have on restored tallgrass prairie ecosystems is important for their long-term health and stability. Though
these practices have value at the ecosystem level, their effects on plant diversity are not always linear. This study
aims to investigate how prescribed burning and mowing impact plant diversity at Glacier Creek Preserve (GCP), a
restored tallgrass prairie owned by the University of Nebraska Omaha, where 45 experimental plots onsite are
managed to study the effects of prescribed burning and mowing. We surveyed plant communities from 13 different
plots (2 control plots, 3 plots burned annually and 3 quadrennially, and 3 mowed annually and 2 quadrennially), to
determine species percent canopy cover, which was then used to calculate the alpha and beta diversities of plots.
Overall, burned plots resulted in higher species dominance (with Poaceae, Fabaceae, and Apocynaceae being the
most abundant) and is correlated with higher bacterial diversity. Mowed plots resulted in higher species evenness,
indicating that mowing shows overall greater plant diversity. There was also an abundance of Asteraceae in mowed



plots. We conclude that Poaceae, Fabaceae, and Apocynaceae out-compete Asteraceae for sunlight and nutrients in
burned plots. As fire reduces ground litter, Poaceae overtakes Asteraceae as they mature and take up more sunlight.
Fabaceae and Apocynaceae are also abundant as they avoid competition from Poaceae due to growing earlier in the
season. We also conclude that Poaceae and Fabaceae are more efficient in nitrogen cycling and acquisition than
Asteraceae and therefore show higher growth rates in burned plots, as we found that burned plots had higher
concentrations of nitrate and ammonium. Taken together with previous microbiome data on the same sites completed
by Charles Antwi, a UNO graduate student, the abundances of the phyla Proteobacteria and Firmicutes in burned
plots also provided Poaceae, Fabaceae, and Apocynaceae with higher rates of nitrogen cycling than Asteraceae,
which is more associated with Actinobacteria found in mowed soils. Ultimately, these results imply that both burning
and mowing are effective treatments for prairie preservation as they both maintain essential plant ecosystem
functions. These findings provide guidance on how to best utilize these treatments for preserving restored tallgrass
prairie plant communities.
 

8:45 - A COMPARISON OF LATE SEASON POLLINATOR VISITATION BETWEEN A NATIVE
POLLINATOR GARDEN AND POCKET PRAIRIE

Leah McEvoy
Creighton University 

Creighton University’s Nebraska Native Pollinator Garden is designed to supplement tallgrass prairies as a habitat
and food source for native pollinator species. Much of the garden’s focus has been placed on mid-season flowering
species, which bloom from late spring to early fall. This study aimed to examine the efficacy of the garden in late fall
(September and October) by comparing it to a small restored “pocket prairie” on campus, which has lower
inflorescence density but higher species diversity. Standardized plots were used to compare flowering schedule,
pollinator diversity, and pollinator visitation trends between the two sites in both Fall 2024 and Fall 2025. In 2024, the
pocket prairie had significantly more visitation later into the fall compared to the pollinator garden, supported a more
diverse collection of pollinators over the season, and had more species blooming into the late fall. In 2025, there was
no significant difference in visitation between sites, and the pollinator garden supported more pollinator diversity in the
early fall. The pocket prairie supported more pollinator diversity in the late fall and had more species blooming into the
late fall. This demonstrates the importance of flowering species and niche variety in prairie habitat maintenance and
suggests that the pollinator garden will benefit from more late-flowering species, such as the aster (Symphyotrichum
spp.) and goldenrod (Solidago ulmifolia and Oligoneuron rigidum) species planted in October 2025.
 

9:00 ESES-3 - COMPARISON OF FLOWER STRUCTURE AND POLLINATION OF LIATRIS
(BLAZING STAR) AT PRAIRIE AND URBAN SITES

Ella Day
Creighton University 

Ornamental plants are those grown for decorative purposes, exhibiting artificially selected characteristics. These
include brighter flowers, adjusted petal size, and increased nectar and pollen production. The plants are commonly
marketed as “pollinator-friendly,” and are often incorporated into urban gardens. There is little data available regarding
the extent to which they impact pollinator visitation. The purpose of this study is to determine if ornamental varieties of
Liatris (Blazing Star) in an urban setting can effectively increase insect pollination visitation compared to native Liatris
in a prairie. Observations were conducted at three locations: a restored prairie, an established urban site, and a newly
planted urban site. Data on visitation rates and plant characteristics—such as flower size, flowering period, and stalk
percentage in flower—were analyzed to identify traits driving pollinator attraction. Ornamental varieties of Liatris at the
established urban location had increased pollinator visitation rates compared to prairie Liatris. Ornamental varieties of
Liatris, newly introduced into an urban location, could not replicate prairie Liatris pollinator visitation rates. Flowering
stalk percentage was found to have no correlation or relationship with the number of pollinator visitors. The data
supports urban restoration practices, allowing for sufficient establishment of ornamental varieties, to be an effective
practice in promoting urban ecological development.



9:15 ESES-4 - LOTIC HABITAT MICROPLASTIC STUDY USING FILTER-FEEDING BLACKFLY
LARVAE (DIPTERA: SIMULIIDAE).

Barbara Battaglia
Creighton University 

Black fly larvae are filter feeders using particle size, adhesion, electrostatics, and shear forces to capture suspended
particles for consumption from their benthic environment. This filtering process allows for microplastics present in lotic
systems to concentrate in the larval guts, enabling us to use them as a biological indicator of localized microplastic
concentrations. This provides a profile for microplastics present in the sampled area.  Larvae were collected with
minimized exposure to plastics and digested in 30% peroxide to isolate the microplastics from the larval organic
matter. Isolated microplastics were characterized via Raman and Infrared spectroscopy then compared to standard
references of known plastics to determine microplastic composition in the sampled environment. The Infrared
spectroscopy provides a snapshot of all the plastics present in the sample, while the Raman allows identification of
individual fragments. We are comparing multiple streams flowing through urban, agriculture, and park landscapes. 

Friday, April 24, 2026  8:00am - 10:05am

Aeronautics and Space Science - Morning Remote Session 1A

Location: Remote (https://unomaha.zoom.us/j/98160186024)

Return to Program Outline

ZOOM LINK: https://unomaha.zoom.us/j/98160186024

7:45 ZOOM Session opens for participants to join   

8:00 WELCOME 

8:05  HIGH-ALTITUDE RADIATION DETECTION, NEBRASKA ENGINEERING TEAM (HARDNET). Stephanie
Telles-Vega, Hiromi Nurse, Faisal Yousuf and Derrick A. Nero 

8:20 DRONE RUSH: A NASA-FOCUSED DRONE PROGRAM FOR WORKFORCE READINESS. Theodore W.
Johnson, Derrick A. Nero, and Lee Turner 

8:35 INSPIRING FUTURE SCIENTISTS: MOLECULAR TRAINING FOR WATER QUALITY AND EXTREMOPHILE
DETECTION ALIGNED WITH NASA'S MARS EX. Kendra Johnson, Casey Fixico, Qudsia Hussaini, and 
Md Ezazul Haque 

8:50 TRACKING SMOOTH SUMAC (RHUS GLABRA) ENCROACHMENT IN THE NEBRASKA SANDHILLS WITH
HISTORIC AERIAL IMAGERY. Lillie Hoffart, Ran Wang, Chris Helzer, and Sabrina E. Russo 

9:05 HYDROGEN BIOGEOCHEMISTRY IN THE SHALLOW SUBSURFACE OF EASTERN NEBRASKA. Thomas
Brison, Gabby Rizzo, Seunghee Kim, Taeyeon Kim and Karrie Weber 

9:20 VR MOON SIMULATION TRAINING FRAMEWORK FOR UNITY. Owen Osmera 

9:35 NASA NEBRASKA SPACE GRANT FELLOWSHIP - MINIATURE SAPROPHYTE BASED CLOSED CYCLE
MARS LIFE SUPPORT SYSTEM. Sarah Trook 



9:50 INVESTIGATION AND APPLICATION OF A NOVEL 2-D PNEUNET MANUFACTURING METHOD WITH A
LASER CUTTER. Lauren R. Bertelsen and Ada-Rhodes Wish 

 

DRONE RUSH: A NASA-FOCUSED DRONE PROGRAM FOR WORKFORCE READINESS

Theodore Johnson
University of Nebraska
at Omaha 

Drone Rush: A NASA-Focused Drone Program for Workforce Readiness is a workforce development and STEM
engagement initiative designed to expand access to aerospace and aviation pathways for secondary school students
from historically underrepresented and low-income backgrounds. Implemented as an exploratory program in
collaboration with the Jesuit Academy and hosted on-site for six weeks (12 sessions), the initiative introduces
participants to unmanned aircraft systems (UAS), coding, and aerospace problem-solving through project-based,
hands-on learning experiences aligned with NASA mission priorities. The program builds foundational competencies
in drone operations, programming, teamwork, and systems thinking while fostering career awareness and readiness
for participation in NASA-related and broader aerospace industries.
 
Evaluation of program effectiveness employs a mixed-methods framework incorporating pre- and post-assessments,
participant reflections, and performance-based metrics to measure gains in technical skills, career awareness, and
workforce readiness, as well as key outcomes related to STEM knowledge and exposure, interest in aviation and
aerospace careers, technical skill development in drone operations, coding proficiency, and participants’ sense of
belonging and confidence.
 
By integrating NASA-aligned technical content, workforce development strategies, and equity-focused recruitment,
Drone Rush positions itself as a replicable model for broadening participation in aerospace education. The initiative
demonstrates how targeted grant funding can catalyze sustainable programming, strengthen community partnerships,
and contribute to the development of a diverse and future-ready aerospace workforce. The program aligns closely
with the goals of NASA’s Aeronautics Research Mission Directorate and STEM Engagement Directorate by providing
early exposure to advanced aviation systems, automation, and airspace operations—areas identified as critical for the
future aerospace workforce. Through structured instructional modules, mission-based challenges, and mentorship
from university students and faculty, participants engage in real-world problem-solving using drone technologies.
These experiences are designed to increase STEM literacy, enhance confidence and belonging in technical fields,
and strengthen the educational pipeline for careers in aeronautics, advanced air mobility, and UAS integration.
 
The program also serves as a pilot for future expansion and external funding. Outcomes from this NASA-supported
effort will inform subsequent proposals to agencies such as the National Science Foundation, with the long-term goal
of developing sustained pre-college aerospace enrichment opportunities and expanded curricular offerings related to
UAS, coding, and aerospace applications. Additionally, the project team aims to house the program at the University
of Nebraska at Omaha and offer it as a summer camp for Omaha youth, thereby creating a recurring, campus-based
pipeline into aviation and aerospace pathways.
 
Grant funding from the NASA Nebraska Space Grant Higher Education Mini-Grant program served as the primary
catalyst for this initiative, supporting curriculum development, student mentorship, instructional materials, and
program implementation. To date, the project has received two $3,500 NASA Space Grant awards to support student
researcher stipends and supplies associated with program delivery.
 

HIGH-ALTITUDE RADIATION DETECTION, NEBRASKA ENGINEERING TEAM (HARDNET)

Stephanie Telles-Vega



University of Nebraska
- Lincoln 

High-Altitude Radiation Detection - Nebraska Engineering Track (HARDNET) was a component of the NASA
Nationwide Eclipse Ballooning Project (NEBP) Continuation project that, along with nearly 30 other universities, tested
for nuclear radiation at near-space altitudes during a period of increased coronal mass ejections (CMEs) in Spring
2025. Three flights, tests, analyses, and reporting were conducted by undergraduate students who had taken a UNO
General Education Science course, TED/STEM 2800 Science Experimentation and Engineering Design. CME activity
reports from NOAA during the test period indicated elevated activity of C- and M-class solar flares around two of the
flights which contributed to higher radiation values compared to established baseline radiation levels.

HYDROGEN BIOGEOCHEMISTRY IN THE SHALLOW SUBSURFACE OF EASTERN NEBRASKA

Thomas Brison
University of Nebraska
Lincoln 

Hydrogen has been identified as a promising carbon-free energy resource, with estimated natural reserves (~5.6 ×
106 Mt) potentially accessible in the deep subsurface as geological hydrogen. Potential geological reservoirs have
been identified in the United States and include regions in Eastern Nebraska overlying the Midcontinent
Rift System. The presence of deep-seated ultramafic rocks have the potential to
support serpentinization reactions leading to the production of hydrogen gas. The hydrogen gas can seep up from the
bedrock to the surface. Here we investigate soil biogeochemistry associated with two regions, one in which hydrogen
concentrations have been measured at concentrations greater than 1,000 ppm relative to regions where hydrogen
was below detection. Sampling locations were selected along predetermined transects where shallow hydrogen
concentrations have been monitored for two years, including both high-hydrogen (>1,000 ppm) and low-hydrogen
(non-detectable) sites. At each site, triplicate four-foot soil cores were collected, immediately placed on ice, and
stored at -80°C until analysis. Each core was sectioned into four equal depth intervals (~12 inches) to measure
variations between depths. DNA was successfully extracted from soil cores at both high-hydrogen and low-hydrogen
sites. DNA yields ranged up to 14 µg/g soil across triplicate cores and varied with depth, with higher concentrations
extracted from shallower intervals. Hydrogen concentrations at high-hydrogen sites reached up
to approximately 2,000 ppm. Soil pH, moisture content, iron concentrations, and trace metals (via ICP-MS) were also
characterized at each depth interval. Future work will utilize metagenomic and metatranscriptomic analyses to
compare community structure and metabolic potential between the high-hydrogen and low-hydrogen sites. 

INSPIRING FUTURE SCIENTISTS: MOLECULAR TRAINING FOR WATER QUALITY AND
EXTREMOPHILE DETECTION ALIGNED WITH NASA'S MARS EX

Md Ezazul Haque
Nebraska Indian
Community College 

Kendra Johnson 
Nebraska Indian
Community College 

Building on our awarded NASA AIHEC project at Nebraska Indian Community College (NICC), we seek supplemental
funding to expand the use of molecular biology equipment for hands-on student training. This extension will integrate
advanced techniques—DNA/RNA extraction, PCR, and water pollutant testing—into different course works and
student-led field studies across Nebraska tribal lands. Students will collect and analyze water samples from areas
near agricultural, industrial, and reservation sites to identify extremophiles and environmental pollutants and
contaminants like microorganisms, heavy metals, and microplastics, chlorine, etc. These organisms serve as
bioindicators of pollution and connect directly to NASA's astrobiology and Mars exploration goals. The project
supports NASA's mission to engage underserved communities in real-world STEM research while increasing
Indigenous student participation in environmental science and biotechnology. Outcomes include expanded lab
experiments that are compatible to different STEM courses like Microbiology, toxicology, and environmental science,
organic chemistry, anatomy and physiology, student training in advanced molecular techniques, and scientific



presentations at conferences, further enhancing NICC's research capacity and student career readiness.

INVESTIGATION AND APPLICATION OF A NOVEL 2-D PNEUNET MANUFACTURING METHOD
WITH A LASER CUTTER

Lauren Bertelsen
University of Nebraska
Omaha 

Historically, our approach towards robotic space exploration has been to create a small number of robust, resilient
robots. This works well for deliberate, careful exploration of somewhat familiar environments, like Mars. However, the
high cost of creating, transporting, and controlling these resource-intensive robots necessitates caution. This
approach would be greatly enhanced by the addition of a different framework: one where a large quantity of highly
risk-tolerant robots are allowed to explore with more freedom.
Pneumatic networks, or pneunets, are a type of soft robotic actuator consisting of connected chambers that, when
inflated, move in a predictable way. This actuation can be controlled by altering the shape, size, and configuration of
the chambers, or by manipulating the wall thickness and adding strain-limiting layers that constrain actuation.
Pneumatic networks are well known for being highly adaptable to new environments. They can be made to withstand
a high degree of deformation, require minimal sensing and control, are resistant to extreme environments, and are
relatively low-cost to manufacture. Additionally, the compliance and morphology of soft robotics is well-suited for
applications that require small, lightweight robots. This makes them an ideal choice for space exploration robotics.
However, pneumatic networks are quite labor-intensive to manufacture. The most common methods of producing
pneumatic networks are molding and 3D-printing. Both methods require significant skill and may take upwards of 30
hours to design and produce a single, simple pneunet. The difficulty of manufacturing increases exponentially with
larger and more complex pneunets.
To make pneumatic networks mass-producible, we propose a novel manufacturing method using a commercially
available laser cutter to weld layers of polypropylene sheeting together. This method has several advantages over
molding and 3D-printing pneunets: it is intuitive, uses cost-effective and widely available equipment, and reduces the
time required to manufacture. Soft robotics are widely noted in literature to be unpredictable and difficult to model-
reducing the pneumatic network manufacturing to two dimensions significantly reduces this difficulty and makes the
resulting behaviors easier to predict. Additionally, because the material used in this work is widely available and easily
attainable, each pneumatic network costs in the range of cents. Finally, the novel welding method is exponentially
faster than traditional pneumatic network manufacturing methods. The key milestones in this work are to identify laser
cutting settings that yield reliably air-tight welds and to characterize the deformation and actuation of the pneumatic
networks.
In this work, we have identified methods to produce reliable welds and have discovered an unexpected behavior from
the two-dimensional adaptation of a well-researched three-dimensional pneumatic network configuration. This novel
manufacturing method enables rapid, cost-effective, and intuitive production of a soft robotic actuator. Easier
manufacturing, along with the adaptability and efficiency provided by soft robotics, makes pneumatic networks an
ideal choice for space exploration. By pairing the current low risk-tolerance robotic space exploration methodology
with highly risk-tolerant pneunet companions, we can push the boundaries of space exploration further than ever
before.
 

NASA NEBRASKA SPACE GRANT FELLOWSHIP - MINIATURE SAPROPHYTE BASED CLOSED
CYCLE MARS LIFE SUPPORT SYSTEM

Sarah Trook
Western Nebraska
Community College 

This paper examines the possibility of saprophytic organisms (organisms that consume decaying matter, breaking it
down to its base nutrients) specifically Giant Canyon Isopods (Porcellio dilatatus). to break down detritus and apply



nutrients to change the composition of Martian Gardens regolith for future life support systems in mars colonies using
bioactive terrariums.  Raising the possibility of further research for interplanetary life support systems.  

TRACKING SMOOTH SUMAC (RHUS GLABRA) ENCROACHMENT IN THE NEBRASKA
SANDHILLS WITH HISTORIC AERIAL IMAGERY

Lillie Hoffart
University of Nebraska
- Lincoln 

Globally, woody encroachment — trees and shrubs increasing in density and cover over time — is transforming
grasslands. Grasslands invaded by woody species exhibit reduced biodiversity, ecosystem function, and reductions in
livestock forage. Understanding and tracking woody encroachment is essential for protecting grasslands and the
livelihoods that depend on them. Because encroachment happens over large areas and on extended timeframes, it is
nearly impossible to survey manually. However, remote sensing is a powerful tool that can be used to track the
growth and expansion of woody shrub populations through time and over large areas. We used remote sensing to
quantify the population expansion of smooth sumac (Rhus glabra), a native clonal shrub, over the last 15 years in the
Nebraska Sandhills, one of the largest remaining intact grasslands in the world. By analyzing historical four-
band USDA-NAIP imagery combined with ground-truthing data and machine learning, we tracked the spread of
sumac across a rangeland in the Nebraska Sandhills. We quantified the rate of sumac population expansion, and
initial results indicate that smooth sumac patches have expanded in the last 15 years. This supports the observations
made by land managers who have expressed concern about sumac expansion and frames smooth sumac as a
woody encroaching species. The methods developed in this project not only inform us about the status of smooth
sumac in Nebraska but also provide a framework for how clonal shrub encroachment can be monitored with remote
sensing.

VR MOON SIMULATION TRAINING FRAMEWORK FOR UNITY

Owen Osmera
Western Nebraska
Community College 

This VR moon simulation is a framework designed to immerse astronauts in lunar exploration. The framework is not
designed to be fully completed, but rather provides a base plate that can be used in the future to create an experience
for training purposes. The framework includes various properties of the moon, designed in Unity to create an
environment that can later be used in larger projects. C# is the main language that was used with Unity to make
original functions that were used to make necessary movement mechanics for the simulation. 3D modeling was also
used to modify assets to a workable format for Unity. An Oculus headset was used as the platform of the application
to allow the framework to work with as many devices as possible. 
 

Friday, April 24, 2026  8:00am - 10:05am

Aeronautics and Space Science - Morning Remote Session 1B

Location: Remote (https://unomaha.zoom.us/j/99640701676)
Return to Program Outline

ZOOM LINK: https://unomaha.zoom.us/j/99640701676
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8:05     UNIVERSITY OF NEBRASKA-LINCOLN AEROSPACE LUNABOTICS COMPETITION TEAM. Jacob Zitek,
Michael Hayward, Samuel Schuster, Zach McWilliams, Aubrey LeClair, Priyankka Nanrudaiyan, Ella Moody, and
Noah Janke

8:20     UNL UAV TEAM 2025/2026. Gael O. Perez Alvarez

8:35     SENIOR DESIGN TEAM 1: PASSIVE CAPTURE ACTIVE RELEASE MECHANISM. Zach Robeson, Tyler
Gaspers, Kaleb Van Driel, Andrew McNacamara, and Carl Nelson

8:50     MICROFLUIDIC SYSTEMS FOR RESERVOIR COMPUTING AND HEAT MANAGEMENT. Jacob Clouse,
Thomas Ramsey, Samitha Somathilaka, Nicholas Kleinsasser, and Sangjin Ryu

9:05     INTEGRATED VIBRATORY COMPACTION SYSTEMS: ENHANCING LUNAR REGOLITH STABILITY. Ethan
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9:20     CONFLICT AND COLLABORATION IN TTRPG TEAMS: A NATURALISTIC APPROACH TO TEAM
RESEARCH. Kayla N. Lacey and William S. Kramer

9:35     IMPLICATIONS FOR TRUST VIOLATIONS AND REPAIR IN REMOTE SETTINGS. Angie N. Benda
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UNL MICRO-G HANDLE (HAUL ASSISTING NOTCHED DUST-RESISTANT LEVERAGE
ENHANCER)

Cloud Roberts
University of Nebraska-
Lincoln 

HANDLE (Haul Assisting Notched Dust-resistant Leverage Enhancer) is an adjustable tool cart handle that can assist
astronauts in transporting equipment. Responding to a request for proposals from NASA as part of the Micro-g NExT
program, it was designed to be attached to the existing NASA tool cart to make the cart  adjustable to various heights,
therefore allowing astronauts of all heights to comfortably use the cart. The design consists of 2 main parts: the
adjustment mechanism and the handlebar. The adjustment mechanism is a lever that slots into a gear. The lever is
laterally locked in place and held down using a spring. The spring ensures the lever will be pulled into the gear,
preventing rotation, until it is pushed out of the way by the user. The adjustment mechanism is compatible with
astronaut suit gloves due to limited pinch points, and incorporation of through-holes and covered bearings makes it
tolerant to the potentially damaging lunar dust (regolith). Additionally, the handle position can be adjusted without any
extra tools or disassembly. The handlebar resembles that of a bicycle and provides several ergonomic grip
orientations to allow astronauts to push, pull, and quickly stop the tool cart when traversing the lunar surface. The
handlebar is also large in diameter and smooth to prevent hand fatigue when wearing EVA (extra-vehicular activity)
gloves. Overall, HANDLE is an inclusive design for astronauts of all sizes that ensures faster, easier access to tools
during NASA missions. HANDLE saves time and energy by simplifying tool cart adjustments, therefore boosting the
productivity of astronauts because they can spend more time focusing on scientific advancement on the lunar surface.

CONFLICT AND COLLABORATION IN TTRPG TEAMS: A NATURALISTIC APPROACH TO TEAM
RESEARCH

Kayla Lacey



University of Nebraska
Omaha 

This project explores the link between team conflict and team effectiveness.  As organizations tackle more
complex projects there is an increased need for teaming in the workplace. One unavoidable consequence of working
in a team that has been explored with mixed results is the role of conflict. Researchers typically divide conflict into
three types: relationship, process, and task. Task conflict is conflict about the content and outcomes of a task (De Wit,
2015). While some research has found task conflict to have negative or non-significant impacts, other research has
found task conflict to be good for teams. This project will examine the question of what allows teams to benefit from
conflict through the lens of structural team processes and team efficacy. Specifically, we predict that teams engaged
in conflict will be most effective when the balance between time spent planning and coordinating is closely tied to the
team’s expectations of the task. We also predict this will be made stronger in cases where a member of the team
does not feel confident in the team's abilities. This study draws on a unique sample of tabletop role-playing game
(TTRPG) groups in a mixed-methods design combining audio observations of team interactions with survey
responses collected across multiple gaming sessions. Through the use of naturalistic teams, we aim to examine not
only how task conflict influences team effectiveness, but also how structural challenges and frustration may shape
these relationships. This is especially critical in teams that must rely on themselves for conflict resolution without
immediate external support such as spaceflight teams. For example, in TTRPGs the team attempts to solve problems
and make progress with knowledge they receive solely through asking questions and investigating the areas of
play. This information can often be incomplete, delayed, or restricted by game mechanics such as dice
rolls. Similarly, spaceflight teams are constrained by limited on-hand resources and communication delays. In both
types of teams, these constraints can lead to differing perspectives on how to approach a problem. By studying these
dynamics, this project aims to identify when conflict can help teams generate better solutions and when it may instead
lead to breakdowns that prevent progress. Understanding these dynamics is critical for self-led teams in extreme
environments, where effective conflict management can directly impact mission success and crew well-being. 
This project is funded by the NASA Nebraska Space Grant Fellowship for 2025-2026.

IMPLICATIONS FOR TRUST VIOLATIONS AND REPAIR IN REMOTE SETTINGS

Angie Benda
University of Nebraska
Omaha 

Trust is a key process for teams and is amplified when working in environments where technology mediates
communication and coordination processes. In remote, time-lagged environments, trust can be broken quickly.
Violations of trust can impede mission-critical task progress and disrupt team member relationships. However, there is
a dearth of research conducted to understand the nature of trust violations in remotely dispersed teams, their impact,
and whether repair strategies currently applied to in-person teams have the same degree of effectiveness in remote
teams. A three-part mixed-method research design is being completed to gain deeper insights into how remote teams
experience and repair trust when working in virtually distributed teams. Study One was a qualitative online survey with
48 participants who responded to a prompt asking about a time they experienced a trust violation while working
remotely. Overwhelmingly, the most common type of violation that occurred was cognitively rooted—related to the
task the team was working on. Most often, the violation was due to incomplete work or missing meetings. Strategies
that improved trust after these violations included apologies, making up the work, and admitting the error. Study Two
is an extension of the initial insights from Study One and involves semi-structured interviews with individuals who
work in remote teams. Interview data will be collected and qualitatively coded to complete a content analysis by
indicating how the violation occurred, what type of violation it was, and which repair strategies were most successful.
The goal of Study Two is to inform a realistic and evidence-grounded approach for creating a manipulation of trust to
be conducted in a controlled lab experiment. In Study Three, participants will complete an online task together over
Zoom, during which a confederate will purposefully breach the team’s trust to determine what strategies the team
enacts to begin repairing trust. Overall, the progression of these studies seeks to gather real-world evidence of how
trust violations occur, rather than drawing on inferences from in-person trust repair literature. At the conclusion of this



research, I will add to the theoretical understanding of trust breaches in remote teams and provide practical solutions
that teams—including space teams—can utilize when communication between teammates is mediated through
technology. Particularly in spaceflight teams, message transmission can take longer; thus, if trust violations occur,
having applicable strategies can help lessen the negative effects of trust breaches, allowing mission-critical work to be
completed while maintaining safety as a top priority.

INTEGRATED VIBRATORY COMPACTION SYSTEMS: ENHANCING LUNAR REGOLITH STABILITY

Ethan Uphoff
University of Nebraska
- Lincoln 

As the Moon becomes the focal point for the next generation of deep-space exploration, establishing a sustained
human presence requires overcoming significant geotechnical challenges. Central to this mission is the effective
preparation of the lunar surface; stabilized landing paths and infrastructure foundations are essential for mitigating
risks from high-velocity regolith plumes and surface instability. While traditional rovers are designed primarily for
mobility, this research proposes a novel approach to in-situ surface preparation by optimizing rover geometry to
promote soil compaction without sacrificing tractive performance or slip resistance.

This study evaluates an additive-manufactured (3D-printed) prototype compactor featuring a specialized internal
housing for a vibration motor encased within the compactor's core. By applying high-frequency oscillations directly to
the regolith interface, the system induces a liquefaction-like state in the top layer of soil, allowing particles to reorient
into a more densely packed configuration during transit. The experimental phase compares this active vibratory
system against standard compactor designs through a series of controlled passes over a lunar regolith simulant test
bed.

Compaction efficiency is quantified by analyzing changes in sinkage depth and soil density across multiple duty
cycles. Preliminary findings will be discussed. This work provides a critical technical foundation for the development of
autonomous, dual-purpose rovers. By enabling exploration vehicles to double as infrastructure-leveling tools, mission
costs can be reduced while simultaneously increasing the safety and longevity of lunar outposts.

Acknowledgments: This research is supported by the NASA Nebraska Space Grant and is conducted as part of a
technical study for Cislune.

Keywords: In-Situ Resource Utilization (ISRU), Lunar Regolith, Soil Compaction, Additive Manufacturing, Space
Robotics.

LIQUID ETHANOL/NITROUS OXIDE ROCKET MOTOR

Thomas Ramsey
University of Nebraska
- Lincoln 

Presentation YouTube Link

The world as we know is changing and changing fast. For the National Aeronautics and Space Administration to keep the nation at the
forefront of critical technologies, public universities must continue to provide unique sources of innovation and skill development
opportunities critical to our nation. The priority to develop interest in propulsion remains a key driver in these efforts, paving the way for
the next generation of innovative engineers. To become a key player in this critical field, the University of Nebraska-Lincoln is undergoing
the development effort of its first liquid bipropellant rocket engine. With the power of off shelf propellants and local industry, the UNL
Aerospace Club RPG group is laying the groundwork to design, fabricate, and build a functional pressure-fed ethanol and nitrous
propulsion system. The goal is to bring advanced propulsion to the talents of Nebraska’s College of Engineering and gain recognition in

https://youtu.be/I64eMTxSO4U


the International Rocket Engineering Competition.

Our team proposes a pressure-fed bipropellant Liquid Rocket Motor. In collaboration with UNL’s Rocket Propellant Group, the team has
designed, simulated, and is testing a system specifically built for the University of Nebraska—Lincoln’s Aerospace Club Competitions.
This effort further develops capabilities to support NASA’s future propulsion initiatives and paves the way for future propulsion programs
at the University of Nebraska. The overarching goal is to develop advanced propulsion capability, interest, and required know-how at the
University of Nebraska-Lincoln, creating a novel research avenue for the University.

MICROFLUIDIC SYSTEMS FOR RESERVOIR COMPUTING AND HEAT MANAGEMENT

Thomas Ramsey
University of Nebraska
- Lincoln 

The rapid expansion of artificial intelligence workloads is driving unprecedented energy consumption and material
demand in modern computing hardware. Conventional processors require increasingly complex fabrication processes
and resource-intensive materials, including rare earth elements, raising concerns about scalability, cost, and thermal
management. These pressures motivate alternative computing paradigms built from simpler materials capable of
multifunctional operation. Microfluidic systems represent one such platform: liquid media can simultaneously transport
heat and perform the nonlinear transformations required for computation, offering a path toward co-designed thermal
and computational hardware. Microfluidic platforms provide a physically embodied approach to reservoir computing
(RC), in which fluid transport, dispersion, and mixing implement fixed nonlinear features into the data. In this work, we
develop a hybrid microfluidic RC system designed to operate in tandem with conventional electronic processors,
offloading selected pattern-recognition tasks while leveraging fluid flow for heat transport within the same system.
Temporal input patterns are encoded as red, green, and blue (RGB) dye injections through three inlet channels into a
passive microchannel network. As the dyes propagate and interact, complex spatiotemporal concentration fields
emerge at three downstream detection regions. These outputs are monitored in real time using three color sensor
chips, generating nine time-series signals that are discretized and assembled into a feature vector. Only the final
readout layer is optimized during training, while the internal fluidic dynamics remain fixed, allowing the device to
function as a physical feature extractor coupled to a linear classifier. Earlier demonstrations, including our prior work
in Insect-wing-structured microfluidic system for reservoir computing, established the feasibility of dye-based temporal
encoding and discretized space-time signal acquisition for multi-class pattern recognition. In the present study, we
address architectural limitations observed in earlier chip layouts, where fluid streams entering at the bottom typically
exited at the same level, restricting routing flexibility. We engineered chips that allow fluidic pathways to pass over
one another, enabling three-dimensional routing and increasing design freedom for complex signal mixing and
distribution.
Building on this foundation, we extend the system in two directions: higher-dimensional image recognition and
integrated thermal characterization. We transition from low-resolution symbolic inputs to 24×24 pixel RGB images
derived from the MNIST dataset, temporally encoded into controlled dye injection sequences. This enables evaluation
of the reservoir’s capacity to process structured visual data and extract discriminative features from visually similar
digit classes. Ongoing experiments optimize sampling intervals, detection region placement, and injection timing to
preserve class separability while maintaining a compact readout layer. In parallel, we investigate the thermal behavior
of the platform. Because the working medium is fluid, the same microchannel infrastructure used for signal encoding
inherently transports heat. We conduct controlled thermal tests to quantify temperature rise under sustained operation
and compare channel geometries and material integrations for enhanced heat spreading. By jointly evaluating
classification performance and thermal dissipation, this work advances microfluidic reservoir systems as
multifunctional hardware modules capable of augmenting electronic processors—reducing workload while mitigating
thermal constraints—within hybrid computing architectures.
 

SENIOR DESIGN TEAM 1: PASSIVE CAPTURE ACTIVE RELEASE MECHANISM

Zach Robeson



University of Nebraska
Lincoln 

Compact Tool Docking System for NASA Spacewalks: This project presents PCAR (Passive Capture, Active
Release), a compact mechanical docking system developed for the NASA Micro-g NExT Challenge by a team at the
University of Nebraska-Lincoln. The objective was to redesign the current docking mechanism to improve efficiency,
reliability, and safety during NASA’s EVA (extra-vehicular activity, or spacewalk) missions. This docking project
focuses on the Pistol Grip Tool (PGT), which is the drill used when moving around the space station. NASA’s existing
docking mechanisms required two hands and multiple actions, and high finger dexterity, which astronaut gloves do
not provide. The current dock also needs higher visibility than the current astronaut visor can provide, making the
process of docking the PGT a tedious process during an eight-hour mission. 

The PCAR enables the astronaut to passively capture the PGT tool with one hand without a direct line of sight. Most
importantly, the release mechanism has two deliberate translational actions, satisfying NASA’s single-fault-tolerance
requirement. The mechanism consists of a machined aluminum T-channel, pipe chamber, clamp assembly, and a
spring-loaded angle block. During the docking phase, the male fitting attached to the PGT is guided down through the
T-channel into the chamber. As the male component enters the pipe chamber, the angle block retracts and then re-
engages to lock the male component into its holding location. To release, the tool must be pushed inward towards the
spring to retract the angle block before translating upwards and out of the guide channel. 

Engineering validation included hand calculations, shear and bending stress analysis, and finite element analysis
(FEA), confirming a safety factor greater than 2.0 under normal loading. The spring selection followed an optimized
calculation using Hooke’s law to ensure the actuation forces remained below the 10-lbf translational requirement. The
final design meets all the minimum design constraints while going above and beyond by reaching the preferred
constraints of under 3.5-in cubed volume and a weight under 2 lbs. The tool achieves the compliance required for
NASA’s Neutral Buoyancy Laboratory and meets the safety standards used by NASA and its astronauts.

PCAR delivers a manufacturable, durable, and astronaut-ease-centered solution that improves EVA efficiency while
maintaining strict adherence to the operational and building requirements.

UNIVERSITY OF NEBRASKA-LINCOLN AEROSPACE LUNABOTICS COMPETITION TEAM

Jacob Zitek
University of Nebraska
Lincoln Aerospace
Club Lunabotics 

The University of Nebraska-Lincoln Aerospace Lunabotics Competition undergraduate student team competes in the NASA Lunabotics
Competition. Each year, teams design, build, and test robotic rovers capable of excavating, transporting, and depositing lunar regolith in a
simulated lunar mission. The team is one of approximately 50 competing at the NASA competition hosted at the University of Central
Florida and Kennedy Space Center in May. The team includes approximately 40 undergraduate members from a variety of engineering
disciplines. As part of the competition, the team will complete a STEM Industry Plan in February, a robot Presentation and Demonstration
in March, and both a Systems Engineering Paper and a robot Proof of Life video in April. All competition deliverables and requirements
must be met for the team to qualify. At the competition, the robot is scored based on the amount of regolith against the weight and energy
consumption of the system. The arena contains an excavation zone where the robot must gather all its regolith, an obstacle zone the
robot must navigate, and a scoring zone the robot must deposit regolith into. The robot system (and the team structure) is divided into five
subsystems: drivetrain, excavation, hopper, electrical, and programming. This year, the drivetrain subsystem will consist of a high-
wheeled track design. The excavation and hopper subsystems are designed to interface closely. The design consists of an open-front,
tilting hopper with a blade to cut through regolith and a rotating belt of brushes to scoop regolith into the bin. There is a vibrational motor
attached to the bin to vibrate the regolith and make it easier to gather. Once filled, the hopper tilts into a neutral holding position while the
robot maneuvers to the dump site, where it will open, tilt backwards, and deposit the regolith into a berm. The electronics subsystem is
designed to be dust-resistant and modular, so individual parts can be more easily disconnected and replaced without disassembling the
entire system. The programming subteam is focused on building teleoperative control over all mechanical robot systems and developing
autonomous capabilities for the robot for the excavation, navigation, and dumping cycles.
1 - Department of Engineering, University of Nebraska-Lincoln, Lincoln, NE.



 

UNL UAV TEAM 2025/2026

Gael Perez Alvarez
University of Nebraska
- Lincoln 

Our UAV organization is a multidisciplinary student-led engineering club focused on the design, development, and
deployment of autonomous unmanned aerial systems. The club provides students with hands-on experience across
the full UAV development lifecycle, integrating electrical, mechanical, software, and systems engineering to solve
real-world aerospace challenges. Through collaborative, project-based learning, members gain practical skills that
complement classroom instruction and prepare them for careers in aerospace, robotics, and autonomous systems.A
central effort of the team is participation in the AUVSI SUAS Competition, which emphasizes fully autonomous flight,
real-time perception, mission execution, and robust systems integration. Preparing for this competition requires the
development of complete autonomy stacks, including flight control, onboard computation, sensor fusion, navigation,
object detection, obstacle avoidance, and telemetry. Students work extensively with modern UAV hardware and
software architectures that closely resemble those used in industry and government aerospace programs.To support
skill development across experience levels, the club maintains a structured onboarding pathway through a DIY drone
kit program. New members gain foundational experience in airframe assembly, soldering, wiring, debugging, and
repair, while advanced members progress to competition-focused system design and optimization. This structure
ensures accessibility for beginners while enabling deep technical growth for experienced participants. The team also
pursues advanced work in embedded systems and PCB design, where students develop custom flight computers,
sensor interface boards, and power distribution systems. These projects expose members to industry-standard
workflows, including schematic capture, layout, fabrication, bring-up, and validation. In parallel, the club explores
Software Defined Radio (SDR) concepts to study resilient and efficient communication links for autonomous and long-
range UAV operations.Mechanical design efforts focus on custom airframes, payload integration, and sensor
mounting solutions using CAD and rapid prototyping tools. Designs are optimized for weight, vibration isolation,
modularity, and field serviceability. Additionally, members engage with aviation regulations and safety practices,
including FAA Part 107 knowledge, to ensure responsible and compliant UAV operations.Through competition,
research, and collaborative design, the organization cultivates technical excellence, systems thinking, and leadership,
providing students with meaningful, applied experience aligned with the mission-driven engineering principles valued
by NASA.
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Return to Program Outline

A DISCUSSION ON THE FEASIBILITY OF HIGH-LATENCY TELESURGERY IN LOW-EARTH ORBIT

Rachael Wagner
University of Nebraska-
Lincoln 

Presentation YouTube Link

Building upon the success of our group’s past telesurgery demonstration aboard the ISS, we conducted a simulated-
latency experiment to further investigate the feasibility of telesurgery in low-Earth orbit. A miniature surgical robot

https://unl.zoom.us/rec/share/Ez1odqYdHYpvHg57a5RkMdTXmwTBSN7XjPpSDOFyXdV45KCqkpsRVNzYPQxbOGi-.Eg41TJecJ-IV27Bf?startTime=1776878574000


(“SpaceMIRA”) was controlled by surgeons to complete simulated surgical tasks through a live network connection
using computer-generated latency. The experiment was designed to isolate the effects of motion scaling and latency
on telesurgery performance, while accounting for surgeons’ ability to learn and adapt. For the testing procedure, six
surgeons were instructed to follow a specific sequence of cutting rubber bands (tissue simulant) on the robot’s task
board. The rubber bands were prepared in the exact same way for each trial. This sequence was performed three
times by each surgeon, once with no latency and no motion scaling, once with no latency and 4:1 motion scaling, and
once with latency set to 800 ms and 4:1 motion scaling. The impacts of latency, motion scaling, and repeated trials
(experience) on the surgeon users will be discussed; results will be interpreted within an Earth-to-space telesurgery
context.

AGGREGATION FORMATION OF LIQUID CRYSTAL ELASTOMER RIBBONS WITH MAGNETIC
HEADS IN AN OSCILLATING MAGNETIC FIELD

CJ McCoy
University of Nebraska
- Lincoln 

Presentation YouTube Link

Liquid Crystal Elastomers (LCEs) are a class of responsive materials that undergo significant deformation when
heated above its nematic transition temperature (TNI). This deformation is fully reversible when cooled to its original
temperature which holds its potential use in robotics and aerospace fields alongside other responsive or shape
memory materials. In this work, LCE ribbons with NdFeB magnetic heads are suspended in a temperature-controlled,
viscous medium and subjected to an oscillating, rotating magnetic field to study aggregation behaviors. When heated,
these ribbons curl into a helical formation and when simultaneously induced with a rotating magnetic field, have been
shown to interlock during collisions and form stable aggregations. This project builds off previous work by studying the
ribbons in an oscillating magnetic field instead of a field rotating at constant speed. The goal of this work was to
develop strategies to drive structure formation from individual, active units in the form of aggregations formed from
LCE ribbons. These strategies will help lay the ground work for developing task-capable soft robotic collective
assemblies. The ability to assemble on command into a stable solid structure and to exert mechanical action on the
resulting structure holds promise for many useful applications, such as injectable biomedical devices that self-
assemble inside the human body. Such technologies are valuable for supporting the well-being of individuals on
prolonged missions, such as those on the International Space Station and the planned Artemis Space Camp.

AI-ASSISTED AND MICROGRAVITY-ENABLED 3D MICROPHYSIOLOGICAL SYSTEMS FOR
COMBINED THERAPIES AGAINST BRAIN CANCERS

Andrew Ekpenyong
Creighton University 

Presentation YouTube Link

Microphysiological systems (MPS) use biological cells in 2D and 3D to develop organoids on tissue chips, which are
used for comparative studies investigating the effects of drugs and other therapies under development. The
development of MPS for terrestrial medicine and space exploration has been a shared interest among NASA, the
NIH, and the FDA. In fact, NASA currently develops 3D chips on the ISS to advance capabilities necessary for
human-led space exploration. We generated 3D spheroids using simulated microgravity in the rotary cell culture
system (RCCS) developed by NASA and have used these as tissue models for testing the effects of radiotherapy
(RT) in combination with epigenetic therapy (ET) and radioimmunotherapy (RIT),  among several other promising
modalities for brain cancers, especially glioblastoma, which currently lacks effective treatment. Following these
combination treatments, we measure the morphologic changes, migration, and clonogenic survival of brain cancer
cells and neuronal cells. Furthermore, using an in-house developed Unsupervised Machine Learning (UML) code in
MATLAB, we extract therapeutic signatures from clustered multi-modal morphologic images. Our UML results show

https://urldefense.com/v3/__https://youtu.be/DwLDBECfA0w__;!!PvXuogZ4sRB2p-tU!AFoW_PgQGLAcMN84kk6iNnc_RiV03qtA1m2WZhFV4PFT56dD7ZjPvXjgayX02oBaxWrNhvNY1SfVNdWeGtSfn20RjiMj$
https://urldefense.com/v3/__https://youtu.be/cIuEiYuEQ58__;!!PvXuogZ4sRB2p-tU!HRLgl0M-55f95jFf58jpxIR4alZyvu4ILU9eWZExi2bPINOuLyOzRVhetVRAjti-CfGA41UhScw1pjsO78uc16ol6EgUUrmXNV4ruA$


that within 24 hours of 3D spheroid treatment, 95% of RIT spheroids clustered together, distinct from 100% of
immunotherapy-only spheroids. In 48 hours, UML clustering of calcein-based viability imaging showed that RT alone
produced 80% cell death, immunotherapy alone maintained 73% high viability. The RIT combination resulted in 40%
cell death and 60% intermediate damaged state—indicating a surprising state of transient immunotherapy-induced
radioprotection rather than radiosensitization, at least in this our proof-of-concept setup. These findings demonstrate
the utility of AI (here UML) and MPS for providing cellular and tissue level insights for current and future clinical trials
involving combinations of RT, ET and RIT for brain cancers, in view of improved treatment outcomes and
personalized therapeutics. 
 
 
Funding Information: NASA Nebraska Space Grant (Federal Award #80NSSC25M7128)
Project Title: Microgravity for 3D Microphysiological Systems in Cancer Therapeutics
 

AI-ASSISTED THERAPEUTIC SIGNATURE EXTRACTIONS FOR RADIOIMMUNOTHERAPY
AGAINST BRAIN CANCERS

Ellie Cannon
Creighton University 

Presentation YouTube Link

Glioblastoma is an aggressive form of brain cancer known to be treatment-resistant. Prognosis for glioblastoma is
poor, with an average survival expectancy of 8 months without treatment, and 12-15 months with treatments including
surgery, radiation therapy, and chemotherapy. This study builds upon previous research done on the combination of
radiation therapy and a new treatment modality, immunotherapy, particularly observing the effects on cell migration in
treatment-resistant glioblastoma cultures. Due to the urgent need for glioblastoma treatments, clinical trials using
combination therapies involving immunotherapies are underway. To help obtain therapeutic signatures for these
combination therapies, we are investigating radioimmunotherapy where immunotherapies have previously been
successful, such as in melanoma with Pembrolizumab. Therapeutic signatures will be extracted from the
experimentation of radioimmunotherapy on melanoma to allow analysis of the effects of combination therapies on
glioblastoma. A Rotary Cell Culture System (RCCS) is used to create 3D spheroids of B16F10 melanoma, U87, and
T98G cancer cell lines. One to two days after cell culturing, morphological changes are quantified using fluorescence
microscopy, observing changes at the cellular and molecular levels. Seven days after culturing, an Electric Cell-
Substrate Impedance Sensing (ECIS) device is utilized to observe physiological changes and migration of cancer
cells. Lower levels of observed cell migration are associated with greater effectiveness in cancer treatment.
Clonogenic assays are performed 14 – 21 days after culturing to measure the survival of the cell lines under different
treatments. To analyze these experiments, Unsupervised Machine Learning, part of AI, is used to cluster results and
evaluate treatment success against glioblastoma. Preliminary results will be presented.  ?
 

COLLEGE OF SAINT MARY ELEMENTARY OUTREACH PROGRAM 2025-2026

Naomi Huttenga
College of Saint Mary 

Presentation YouTube Link

The College of Saint Mary (CSM) Elementary Outreach program is in its 15th year of operation. This program
provides hands-on activities and interactive learning in math and science topics to elementary students (grades K-5)
in the Omaha area. This service is provided by CSM students who work in groups to teach lessons according to
Nebraska state science standards, as well as incorporating a fun, hands-on activity. So far, over 5000 students have
been served in the Omaha area by this program. This program has been found to promote a growing career path,
interest in STEM subjects, and a chance to spark new interests in elementary students. Many area elementary

https://urldefense.com/v3/__https://youtu.be/fwkQRhBzDpM__;!!PvXuogZ4sRB2p-tU!EnfKLyBosaSTGYz0G-GOP7WPhIKTZHyo59oCjW6HE77HoG9j9Zy8mo4ggVRrYQ_4sMIw_9vJcutYwuOBJTaDZ3KaM9-P9rbh$
https://urldefense.com/v3/__https://youtu.be/ALKPXGGdYO0__;!!PvXuogZ4sRB2p-tU!HN7cet9e8GXaOC7X_Pf4pjkhaub_KEkuD4g-lI9z1U-Re34HOc4H0GJCaEN9-8NMOTdQy8vRQaMW72zaXkctzB_WS5H3lA$


schools don’t have the supplies or time to do these kinds of activities, so this program gives students a chance to
explore science in a fun, creative way—and sometimes even take their projects home to keep learning! This year, we
have served over 1300 students across 11 different elementary schools in the Omaha area. More than 500 of these
students qualified for free or reduced lunch according to Nebraska Department of Education data. This project is
funded by the NASA Nebraska Space Grant. 
 

ENHANCING HAPTIC PERCEPTION OF WIELDED OBJECTS VIA STOCHASTIC RESONANCE

Allison Grunkemeyer
UNO Biomechanics 

Presentation YouTube Link

Introduction

Dynamic touch allows individuals to perceive physical properties of objects, such as length and heaviness, through
movement-dependent mechanical interactions between the body and the object [1]. During object wielding,
exploratory movements generate patterns of force and deformation in muscles and tendons while invariant object
properties, such as the inertia tensor, provide information about mass distribution.

Stochastic resonance (SR) refers to the phenomenon whereby low-level noise enhances the detectability of weak
sensory signals [2]. Although SR has been shown to improve several sensorimotor behaviors, its role in haptic
perception during object manipulation remains unclear. This study investigates whether vibrotactile noise applied
during object wielding improves perceptual accuracy and whether different noise structures influence perception.

Methods

Healthy young adults performed haptic perception tasks while blindfolded and seated with the arm supported to
isolate wrist rotation. Two paradigms were tested: a heaviness perception task, in which rods with varying masses
were wielded, and a length perception task, in which rod length was manipulated by altering the position of a fixed
mass.

Participants completed trials under five vibration conditions: no noise pink noise (90% and 130% threshold), and white
noise (90% and 130% threshold) delivered via a vibrotactile actuator on the upper arm. Upper-limb and object
kinematics were recorded using motion capture.

Perceptual accuracy was quantified as absolute percent error, and linear mixed-effects models examined the effects
of experiment and vibration condition.

Results

At the current stage of data collection, the linear mixed-effects model revealed no significant main effects or
interactions. There was no main effect of experiment (?²(1) = 0.277, p = 0.599), no main effect of condition (?²(4) =
1.626, p = 0.804), and no experiment × condition interaction (?²(4) = 0.966, p = 0.915). Pairwise comparisons similarly
revealed no significant differences between experiments within conditions.

Despite the lack of statistical significance, model predictions suggest emerging trends. Length perception generally
produced larger absolute percent error values than heaviness perception. The largest difference occurred in the white
noise (90%) condition, whereas pink noise (90%) produced the lowest error during heaviness perception.

https://youtu.be/MHMCyytRo8Q


Discussion and Conclusion
Although the dataset is not yet complete and statistical significance has not been achieved, the observed trends
provide preliminary support for the proposed role of stochastic resonance in haptic perception. In particular, the
reduction in absolute percent error observed in the pink noise (90% threshold) condition suggests that structured
subthreshold noise may enhance perceptual sensitivity during object wielding. This pattern is consistent with
theoretical accounts of stochastic resonance, which propose that weak noise can enhance the detectability of sensory
signals by facilitating threshold crossings in sensory systems.  

References

[1]     Pagano et al. Journal of Applied Biomechanics, 14: 331-359, 1998.
[2]     Gerber et al. Journal of Human Movement Science, 90, 103119, 2023.

Acknowledgements

This research was supported by an UNO GRACA to AG, and NASA Nebraska Space Grant FY23, FY24, and FY26
Fellowships to AG.

EVALUATING METHANOGEN-DRIVEN CARBONATE ALTERATION AS A BIOSIGNATURE
PROCESS IN ALKALINE SYSTEMS

Gabriella Rizzo
University of Nebraska-
Lincoln 

Presentation YouTube Link

The search for life beyond Earth depends on our ability to identify biosignatures – chemical, structural, or isotopic
traces indicative of biological activity. Carbonate minerals are particularly significant in this context because of their
long-term stability and documented presence on Mars. Orbital and rover missions, including Mars Reconnaissance
Orbiter, Spirit, Curiosity, and Perseverance, have identified carbonate-bearing terrains in ancient aqueous
environments such as Nili Fossae and Jezero Crater. Interpreting these deposits requires a mechanistic
understanding of how biological processes may modify carbonate substrates and how such modifications can be
distinguished from abiotic alteration. Previous work in the Weber Lab has demonstrated that calcium carbonate
(CaCO?) can serve as an inorganic carbon source for a hydrogenotrophic methanogenic enrichment culture under
moderately alkaline conditions, with growth accompanied by measurable dissolution of solid-phase carbonate (Fiore
et. al., 2025). This observation raises a fundamental question: can methanogen-driven carbonate utilization generate
diagnostic mineralogical or isotopic biosignatures?
 
This research tests the hypothesis that hydrogenotrophic methanogenesis produces alteration textures and carbon
isotopic fractionation patterns that are distinguishable from abiotic dissolution under comparable geochemical
conditions. By coupling mineralogical characterization with ?¹³C analyses of carbonate and methane, this study seeks
to establish whether biologically mediated carbonate dissolution leaves detectable and interpretable signatures at the
mineral-microbe interface. This work directly supports NASA Exobiology priorities by advancing understanding of how
biosignatures form, persist, and may be misinterpreted under non-Earth conditions. Developing a controlled
framework for identifying biologically driven carbonate alteration improves our ability to evaluate potential
biosignatures in carbonate-bearing environments on Mars and other ocean worlds, strengthening interpretation
strategies for current and future planetary missions.

INNOVATING NASA PROJECT MANAGEMENT PRACTICES THROUGH CROSS?SECTOR
INSIGHTS

https://youtu.be/ZpZIImuQYg4


Justin Knott
University of Nebraska-
Lincoln 

Presentation YouTube Link
 

NASA manages an annual budget exceeding $20?billion, yet consistently faces major challenges in delivering
mega?projects on time and within budget due to technical complexity, funding uncertainty, and a shifting operational
environment. These challenges parallel those seen in U.S. civil infrastructure - especially transportation - where
agencies confront significant investment gaps and pressure to “do more with less.” Improving cost and schedule
performance has been repeatedly identified as a top national priority, including by USDOT. This project directly
supports NASA’s Mission Support Directorate by generating a clear, research?informed understanding of how NASA
currently approaches project control, particularly under uncertain or constrained funding conditions. Through a
systematic and critical review of NASA documentation, project?management scholarship, and relevant guidance from
organizations such as PMI, the research will identify strengths, gaps, and opportunities to enhance practices for risk
management, project delivery, and performance oversight. The results will produce actionable insights and a
synthesized knowledge base that strengthens NASA’s ability to manage complex programs in a resource?constrained
environment. By aligning lessons from both aerospace and civil?infrastructure sectors, the project also enhances
Nebraska’s research capacity and contributes to improving national project?management effectiveness across
mission?critical government systems.

LEVERAGING ERGS FOR ENGAGEMENT AND INNOVATION

Danielle Crawford
University of Nebraska
Omaha 

Presentation YouTube Link

In recent years, there has been a sustained increase in remote work and a reliance on technology in the workplace.
This increase in remote work arrangements has also prompted a change in the needs of the workforce. As the needs
of employees and the workplace context change, organizations need to change with it. Recent research has shown
that employees have a strong desire to be engaged at work and to feel connected and fulfilled in their organizations.
Employees and potential talent are looking at organizations based on whether the organization meets their needs,
that is, flexibility, work-life balance, and programs that promote engagement and professional development. In order
to stay competitive and to attract and retain top talent, organizations will need to be creative in ways they can meet
the needs of the workforce. Organizations will need to reevaluate how they engage and support remote employees.
The removal of a physical office space also removes the opportunity for employees to establish informal relationships,
especially with employees from other departments, and to feel connected to their organization. In this study, we
propose that employees will find adopted virtualized Employee Resource Groups (ERGs) desirable to mitigate the
drawbacks of remote work arrangements by providing them with virtual spaces to foster informal connections and
collaborate with their colleagues. More specifically, we investigate whether ERGs will be a preferred solution to
fostering engagement, innovation, and connectedness for remote employees. Participants were presented with a
case study detailing engagement challenges in a remote organization, followed by two proposed engagement plans:
one focused on company-led virtual social programs and another centered on ERGs with executive sponsorship and
strategic alignment. Additionally, we investigate potential individual characteristics employees may have that impact
how they prefer to be engaged in the workplace in a remote setting. In this study we aim to offer a deeper
understanding of how employees choose to engage in remote settings and how ERGs can be appealing to serve as
vehicles for innovation, cross-departmental collaboration, and employee development in the absence of in-person
contact.
 

https://youtu.be/oqxgqLL6mD0
https://youtu.be/0-GpgrWlPR8


 
 

LITERATURE REVIEW AND MECHANICAL CHARACTERIZATION OF MATERIALS FOR 3D
PRINTING IN SPACE

Liliana Delgado
University of Nebraska
Omaha 

Presentation YouTube Link

Additive manufacturing technologies have become increasingly critical as NASA prepares for long?duration missions
through Artemis and future exploration to Mars. In?space 3D printing enables astronauts to produce tools, medical
devices, and replacement parts on demand, reducing launch mass and increasing mission adaptability. Ensuring the
reliability and safety of these printed components is essential. However, current mechanical testing standards were
developed for traditionally manufactured devices and are not fully validated for additively manufactured components,
particularly those produced in microgravity. The lack of tailored standards presents safety and reliability risks for
devices manufactured in space. The purpose of this project was to evaluate existing mechanical testing standards
relevant to additive manufacturing and determine their applicability to in?space 3D printed devices. This project
included two primary aims. The first aim was to complete a structured literature review of mechanical testing
standards used in additive manufacturing. Preliminary review findings suggest recurring gaps in how traditional
standards address anisotropy, manufacturing parameters, and environmental factors that uniquely affect additively
manufactured materials. The second aim was to conduct preliminary mechanical testing of 3D printed materials.
Tensile properties, including ultimate tensile strength and modulus of elasticity, were measured following ASTM D638
standards. Compressive strength and compressive modulus were evaluated using ASTM D695 protocols. Polylactic
acid (PLA) and thermoplastic polyurethane (TPU) specimens were produced and tested according to these standards.
This work directly supports NASA’s goals to safeguard astronaut health and enable sustainable, autonomous
in?space manufacturing. The outcomes will inform future research efforts and contribute to the development of safer,
more reliable 3D printed devices for long?duration missions. This project was funded by the NASA Nebraska Space
Grant.

MANIPULATING PROPULSION THROUGH STANCE TIME INSTRUCTION

Christopher Engsberg
University of Nebraska
at Omaha 

Presentation YouTube Link

Many features of walking gait are inherently connected. For example, it is difficult to increase the distances of steps
without influencing the time at which a step takes. Two features of gait that are rarely analyzed together are the
propulsive and temporal features of a step. In this project we provide a mechanistic analysis of how propulsion and
stance times are inherently connected through the trailing limb angle (TLA). Eight healthy subjects walked on a
treadmill while receiving haptic feedback instructing increases to stance time. Propulsive features, such as the TLA,
peak propulsion, and propulsive impulse, were compared to the changes in stance time. Subject responses were then
compared to a geometric model based on a rimless wheel to provide mechanistic evidence of how stance time is
linked with propulsion. When following the feedback, subjects increased their stance times, up to 0.23 seconds (p
<0.001). Steps with larger stance times also demonstrated larger TLA and propulsive impulse (up to 8.1° and 2.89
%BW*sec increases, respectively). The TLA values from the geometric model were not significantly different than the
real TLA values (p=0.461) and had an average margin of error of 0.48° on average. With TLA being directly related to
propulsion, this study provides a mechanistic framework on how stance time instructions can lead to expected
outcomes of propulsion. Due to this model being strictly geometric, it may be present during bipedal walking gait at
any gravitational intensity. 

https://youtu.be/JXGbOgU8CNc?si=vPoaYW080-uzoZvt
https://youtu.be/WMPyM4mPgls


MINIATURE ROBOTIC TELESURGERY OPERATING THEATER DEVELOPMENT

Noor Himdan
University of Nebraska-
Lincoln 

Presentation YouTube Link

Spaceflight presents a challenging environment for medical care. With prospective long-term human missions on the
Moon, Mars, and more, considerations are needed to address medical emergencies during space travel where rapid
reentry to Earth may not be possible. Miniature robotic telesurgery serves as a promising technology that could
address the need for surgical care in space. Although ground-to-space telesurgery has been demonstrated,
development of best practices for zero-gravity equipment and robot placement are needed to preserve a sterile
environment. To address these deficiencies in medical capabilities in weightlessness, this work outlines the design of
the spaceflight version of a “mayo-stand,” which is used to make instruments readily available to surgical staff. This
consists of developing and fabricating restraints for instruments and supplies, a fixturing device for a surgical robot,
and pre- and postsurgery protocols that non-medical crew members can execute if needed to support a procedure.
Following CAD development, rapid prototyping, and a design verification process, fabrication is being performed
through the use of NASA-safe, surgically-representative materials. Testing will be conducted in a clinically
representative environment in Virtual Incision’s mock operating room to assess the prototype’s general performance
and success in restraining instruments under a variety of conditions. Results will be collected to determine future
design and protocol changes in the aims of serving as the basis for future usability studies and the investigation of the
hardware’s performance in microgravity during a parabolic flight. An experimental approach tailored to appendectomy
and cholecystectomy procedures was selected for the project’s focus given the operations’ status as the most
commonly occurring surgical emergencies. While customized for these two procedures, the overall work functions as
a viable and innovative concept for general zero-gravity surgical operations and future applications.

This work is supported by the NASA Nebraska Space Grant. 

OCTOPUS-INSPIRED ACTIVE SUCTION CUPS ACTUATED BY ELECTROOSMOTIC PUMPS FOR
SPACE ROBOTICS

Vinesh Manian
University of Nebraska
Lincoln 

Presentation YouTube Link

In spacecraft environments, the lack of gravity limits the manipulation of objects by a robot due to the lack of weight-
based friction, creating a need for compatible and controllable adhesion mechanisms. Active suction cups (ASCs),
inspired by octopus suckers, can provide reliable and tunable adhesion in microgravity environments. However,
current ASCs are limited by the requirement of vacuum and pneumatic pressure sources. 
 
In this talk, I will present an electrically actuated ASC enabled by electroosmotic pump (EOP). EOPs take advantage
of an electrical double layer that forms at the interface of a porous membrane and a dielectric working fluid to create
fluid flow. Compared to traditional pneumatic systems, EOPs rely on entirely closed-loop fluidic systems that enable
untethered operation.  The adhesion strength can be tuned by changing the operating voltage. The ASCs also allow
for repeatable and reliable adhesion, which is demonstrated through cyclic testing and attachment in various
environments and on diverse substrates.
  
The EOP-ASCs created here are demonstrated in two applications by integrating into a wearable suction glove and a
robotic arm end effector for pick-and-place operations. When integrated into robots, they can enhance astronauts'

https://youtu.be/2Hkl0Eip6U4
https://youtu.be/ILNwvUYZxVs


capabilities by providing grasping assistance for simple tasks, such as cargo retrieval. By eliminating pneumatic
tethers, this voltage-operated system introduces a compact, lightweight, and energy-efficient adhesion mechanism
well suited for robots deployed in spacecraft interiors and future planetary habitats. 

OPTIMIZING ADDITIVE MANUFACTURING TECHNOLOGIES FOR MID-SCALE ANTIMICROBIAL
MEDICAL DEVICES FOR SPACE

Eleanor Britson
UNO Biomechanics 

Presentation YouTube Link

Additive manufacturing (AM) has demonstrated significant potential in medical device fabrication; however, current
applications largely focus on either small-scale instruments or large structural components, leaving a gap in the
production of mid-sized medical devices. This research project investigates the optimization of AM technologies and
materials for the development of a medium-scale, antimicrobial lower-limb prosthetic liner with potential applications in
space exploration. The project has two primary objectives: (1) to identify and adapt AM methods capable of producing
medical devices at a scale suitable for prosthetic liners, and (2) to evaluate and select materials that balance
mechanical durability and antimicrobial effectiveness.
A comprehensive review of existing AM technologies was conducted to identify systems capable of reliably producing
mid-scale medical devices. Fabrication is being performed using a Bambu X1E fused deposition modeling printer,
selected for its precision, repeatability, and enclosed printing environment. Material evaluation focuses on
thermoplastic polyurethane and copper-embedded thermoplastic polyurethane   filaments, chosen for their flexibility,
durability, and potential antimicrobial properties. These materials are being assessed for printability, structural
integrity, and suitability for prolonged skin contact.
A full-scale prototype prosthetic liner approximately 45 cm in height and 20 cm in width has been designed and
fabricated. Functional, mechanical, and antimicrobial testing is planned for the near future, with iterative refinements
to be made based on test results and expert feedback from prosthetists.
 

SIX-DEGREE-OF-FREEDOM NON-PLANAR-TO-VERTICAL ADDITIVE MANUFACTURING FOR
SPACE APPLICATIONS

Kasey Moomau
University of Nebraska
- Lincoln 

Presentation YouTube Link

Conventional fused deposition modeling (FDM) produces parts with interlayer bonding strengths 10–25% lower than
intralayer properties, an inherent anisotropy that constrains design choices and limits material selection. This
limitation is particularly significant for compliant mechanisms — frictionless, flexible joints used in space applications
such as mirror positioning systems, satellite deployment mechanisms, and lunar surface equipment — which require
thin, extrusion-aligned geometries for optimal fatigue life and stiffness performance. This project addresses these
limitations through the development and experimental validation of a six-degree-of-freedom (6DOF) additive
manufacturing (AM) system capable of non-planar-to-vertical (NPTV) extrusion, enabling full local control over layer
orientation throughout a single build, including deposition in the vertical direction. The 6DOF system integrates a
robotic arm with precision extrusion hardware to achieve complete, locally tunable control over extrusion direction.
This capability is being exploited to enable local optimization of mechanical properties — specifically strength and
stiffness — within a single printed part. By aligning the extrusion direction with principal stress directions in compliant
flexure geometries, NPTV printing is anticipated to substantially improve fatigue resistance and expand the
achievable stiffness design space relative to conventional planar FDM. The experimental approach includes
demonstration and characterization of NPTV extrusion capability, mechanical testing of printed flexures across a

https://urldefense.com/v3/__https://www.youtube.com/watch?v=1fDgsrwyagQ__;!!PvXuogZ4sRB2p-tU!B2MYtLbQC8NQ8us3r4it0eEWw3wZ_yNWF5J5v55Hvp-A-sW9Mgg8iE4dSYJJXH4MAWQwBo7V4FIBdnbDnmZSng$
https://youtu.be/N6_td6o7fAo


range of layer orientations, and development of computational models predicting optimal extrusion orientations for
prescribed mechanical requirements. These efforts are expected to yield an engineering design map relating local
layer orientation to achievable flexure properties, providing practical design guidelines for 6DOF AM applications. This
work directly advances NASA-identified critical technology development priorities in additive manufacturing (TX12.4.7)
and sustainable in-space manufacturing (TX12.4.4), and supports NASA's On-orbit Servicing, Assembly, and
Manufacturing (OSAM) program. Broader strength-stiffness tunability is anticipated to enable greater feedstock
flexibility, reduce non-remanufacturable components requiring resupply, and improve compatibility with circular
manufacturing workflows — capabilities essential for long-duration missions to the Moon and Mars. To the authors'
knowledge, this effort also represents a first demonstration of NPTV FDM extrusion in the published literature. This
research is supported by the NASA Nebraska Space Grant Fellowship, administered by the Nebraska Space Grant
Consortium at the University of Nebraska–Omaha. The author would also like to express gratitude for the mentorship
and support of Dr. Carl Nelson, Professor of Mechanical Engineering at the University of Nebraska-Lincoln.

SUBORBITAL AND ATMOSPHERIC MISSIONS FOR SOLAR AND MATERIALS RESEARCH

Luke Doughty
UNL Aerospace
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Payloads 
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The University of Nebraska-Lincoln High Altitude eXperimental Payloads (AXP) student team specializes in
conducting important science in space and the upper atmosphere. The team takes on a new project every year,
building on the accumulated knowledge and experience. Our team has made significant contributions to the scientific
community in Nebraska as well as national scale. Past projects include Big Red Satellite; the first cube satellite
developed in Nebraska and launched into space. This project was done in partnership with the National Renewable
Energy Laboratory (NREL). The purpose of the mission was to test the efficiency and lifetime of perovskite solar
panels in space for aerospace applications. As a successor to this mission, our team created a scientific high altitude
balloon payload through NASA’s High Altitude Student Platform continuing research on the longevity of perovskite
solar cells.
UNL-AXP’s recent research has been in the study of broadband dielectric spectroscopy (BDS) and measuring the
degradation of electrical components in space. The experiment uses broadband dielectric spectroscopy to non-
destructively track molecular-scale degradation and shielding properties of FEP-coating stacks in real time. The team
hopes to observe how atomic oxygen interacts with fluoropolymer films containing organic coating in low Earth orbit.
Atomic oxygen is rare and expensive to produce in large quantities down on earth, but prevalent in low Earth orbit.
The scientific payload the team has been building will be flown 170km into space onboard a Terrier-Improved
Malemute sounding rocket with NASA’s RockSat program. At the start of the experiment window, the rocket’s skirt will
be ejected providing the payloads with exposure to space. During this time, the team’s experiment payload will be in
contact with expected levels of atomic oxygen and will use BDS to measure the interactions in real time. UNL-AXP
intends to build on the merits of this research and apply it to providing electrochemical shielding for microcircuitry in
space, with the hopes of enabling the integration of AI technology for orbital hardware.
Funding is provided by the UNL Engineering Student Advisory Board and the Nebraska CubeSat Foundation.

UNIVERSITY OF NEBRASKA - LINCOLN CAPSTONE: CROP PRODUCTION IN SPACE

Grace Fredrickson
University of Nebraska-
Lincoln 

Presentation YouTube Link

https://youtu.be/gsXX4_5F58s
https://youtu.be/XGuPPoUWq_0


The University of Nebraska-Lincoln requires all senior mechanical engineering students to complete a capstone
project in collaboration with an industry partner and a faculty member. Each team is tasked with solving a real-world
engineering problem defined by the client, working under faculty guidance to develop a validated, professional
solution. The team is partnered with NASA’s Jet Propulsion Laboratory (JPL) and Virtual Incision (VI) to advance
sustainable crop production technologies for long-duration space missions. The team consists of six undergraduate
mechanical engineering students of various backgrounds; one undergraduate electrical engineering student; Dr.
Shane Farritor, David B. and Nancy K. Lederer Professor of Engineering and founder of VI; and Ryan Mccormick, an
engineer at JPL. Per the capstone requirements in May, the team will present a poster at a symposium covering the
finished product, showing proof that the team was successful. The team’s project focused on redesigning the end
effector of VI’s MIRA, a surgical robot, to enable delicate teleoperated plant handling and autonomous plant anomaly
detection through a computer vision system in microgravity environments. The primary objective was to develop a
modified gripper capable of manipulating and cutting plants without causing visible or structural damage. The design
utilizes MIRA’s surgical precision and compact build to maximize mobility in Ohalo III and features a coated gripper
with a compliant polymer interface to minimize damage. In parallel, the team developed a computer vision system
integrating an Arducam 12MP 477P Motorized camera with Pan/Tilt servo actuators. 

UNIVERSITY OF NEBRASKA-LINCOLN HUSKER ROCKETRY

Amber Tannehill
University of Nebraska-
Lincoln 

Presentation YouTube Link

The University of Nebraska-Lincoln Husker Rocketry team is a student-led undergraduate team that competes at the
International Rocket Engineering Competition (IREC) each year. This is the largest collegiate rocketry competition in
the world, with around 180 international universities, for which our team designs and builds a rocket and payload.
Each fall our team learns how to design and simulate a rocket airframe, perform aerodynamics calculations, make
CAD parts and assemblies in Solidworks, and research composite applications in high-powered rocketry. Members
also learn programming, PCB design, soldering, and other mechanical, electrical, and computer engineering skills. In
the spring, our team begins the fabrication, assembly, and testing part of the design process, where the designs are
brought to life and tested in the form of both ground tests and test launches. Members of the team also gain the
opportunity to earn their individual high-powered rocketry licences through building and launching their own
certification rockets. At the IREC competition, the rocket is scored based on the quality of the report, the complete
design process, the build quality, and how well the launch went. The team’s payload this year will be a live video that
transmits the launch to our ground station and a suite of environmental sensors that transmit their respective data
throughout the launch to that same ground station. For this year’s payload, the Payload team is researching different
atmospheric sensors and learned to CAD both the cubesat payload bay and parts to construct the rotators for the
ground station. The Programming team designs PCBs, codes in Rust, and fits the payload sensor boards into a
cubesat form factor that works together in any configuration. The Airframe team fabricates the body of the rocket by
doing composite layups for most of the structural components, while the rest of the components are bought from
reputable sellers. The Avionics team manages the autonomous operation of the rocket mid-flight and the recovery of
the rocket after launch, which are controlled by a triple-redundant avionics system, which also records valuable flight
data to be analyzed post-flight. The Social Media team is producing a 2–4 minute awards video and a 30-second pre-
launch feature for the competition. Simultaneously, the Marketing team has expanded outreach to nearly 200 local,
national, and international companies, securing a record number of sponsors and strengthening the team’s social
media presence across platforms. 

UNL DESIGN BUILD FLY (DBF) TEAM 2025-2026

https://youtu.be/78hgRWf4RSk
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DBF is a student-led design team focused on developing aircraft tailored to a new mission each year. The team
competes annually at a competition hosted by the American Institute of Aeronautics and Astronautics in which over
100 Universities world wide come to compete. The competition consists of four main components: ground mission
and missions 1-3. The purpose of the ground mission is to time how fast mission-specific components can be loaded
inside the aircraft. Mission 1  is a flight with no mission-specific components, while Mission 2  is typically a specialized
mission with some form of weighted payload. Finally, the third mission typically includes a special component that
must be activated in the air during flight. This year,  the 2026 DBF missions are to carry passengers (rubber ducks)
and cargo (hockey pucks), as well as deploy a banner mid-flight. The club is structured into  5 sub-teams:
Aerodynamics, Aerostructures, Special Systems, Electrical, and Systems Engineering. During the first semester of the
academic term, each of the sub-teams was given tasks to accomplish. Aerodynamics calculated how to achieve
optimal mission scoring and determined design constraints, which were then provided to Aerostructures.
Aerostructures then designed the aircraft while also teaching new members of the club how to utilize software like
SolidWorks and Adobe. Special Systems also taught new members how to use SolidWorks and created initial
prototypes for the rubber duck holder. This resulted in approximately 9 designs being made. Electrical worked with
Aerodynamics to select a motor with enough of the desired power output, and assisted Special Systems when
designing the release mechanism for the banner. Finally,  the Systems Engineering team worked closely with the
Team Lead to maintain the budget, contact potential sponsors, and keep the team on schedule.

So far this year, the UNL DBF team has designed an aircraft capable of carrying 30 ducks and 10 hockey pucks as
well as a banner with dimensions of 67” x 11”. The team has designed and built 11 prototypes for the second mission,
as well as 2 prototypes for the 3rd mission. The aerostructures team constructed a prototype wing to stress test it.
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8:00 - ROLE OF ELECTROMAGNETIC FIELDS AND POTENTIALS IN QUANTUM PHYSICS

Sajid Raihan Akash
University of Nebraska-
Lincoln 

Electric and magnetic fields tell us how charged particles move. Since the nineteenth century, this understanding has
shaped technologies such as radio, radar, and satellite communication, and explains natural phenomena like the
aurora borealis. In classical physics, electromagnetic potentials are introduced primarily as mathematical tools used to
calculate these fields. However, in the 1950s, Aharonov and Bohm demonstrated that the potentials possess direct
physical significance in quantum mechanics. Even in regions where electric and magnetic fields vanish, the potentials
can alter the quantum phase of a particle’s wavefunction, provided the fields are confined to an inaccessible enclosed
region. Our recent theoretical developments suggest that this confinement condition may not be fundamental. By
extending the geometric interpretation of quantum phase, we explore how electromagnetic potentials can produce
measurable effects even when the particles does not need to enclose a region containing electromagnetic fields.
These results point toward a deeper understanding of gauge structure, phase, and the role of spacetime geometry in
quantum mechanics.

 

8:15 - FABRICATION OF MICRO-NANO-STRUCTURED LUNAR DUST-REPELLENT SURFACES BY
FEMTOSECOND LASER SURFACE PROCESSING

Rahul
Ambittankulambu
Rajan
Department of
Electrical & Computer
Engineering,
University 

Lunar dust remains a critical challenge for surface operations on the Moon due to its abrasive morphology, broad
particle size distribution, and strong electrostatic adhesion. This project evaluates a passive dust mitigation strategy
based on self-organized laser functionalization via femtosecond laser processing combined with low-surface-energy
coatings. Quasiperiodic micro–nano hierarchical structures were fabricated on Al 6061 using varying laser fluences,
followed by initiated chemical vapor deposition of polytetrafluoroethylene (PTFE, Teflon) to reduce surface energy.
Wettability measurements confirmed a transition from superhydrophilic laser-processed surfaces to superhydrophobic
behavior after coating. Dust mitigation performance was assessed using LHS-1 lunar simulant (median size ~51 µm).
In tap and vibration tests (~100 Hz), dust adhesion was characterized by laser scanning confocal microscopy and



scanning electron microscopy. Quantitative image analysis was performed using ImageJ to calculate the percentage
dust coverage on the sample surface. Contrary to expectations, Teflon-coated laser-processed surfaces retained
60–70% dust coverage after the tap test, whereas uncoated FLSP surfaces showed less than 10% coverage. Surface
voltage measurements indicate that electrostatic charging of the PTFE layer likely increased adhesion. These results
demonstrate that self-organized micro- and nano-scale surface morphology alone can significantly reduce dust
retention, while certain low-energy coatings may introduce electrostatic effects that counteract passive mitigation.
 

8:30 - ASSEMBLING AND DISASSEMBLING SOLIDS USING COLLECTIVE ACTION

Asaf Dana
UNL 

Swarm robotics is a promising methodology for accomplishing complicated tasks through the collective behavior of
multiple active units. Interactions between active individuals in animal collectives (like fire ants and worms) lead to
emergent responses that remain elusive in synthetic systems.  In this talk, I present shape-morphing polymers as a
framework to create bio-inspired transient swarms that can self-assemble into a stable solid structure, modulate their
mechanical properties, and disassemble on demand. The solids are composed of aggregates of many magnetic,
heat-responsive liquid crystal elastomer ribbons. Dilute-suspensions of curved and moving ribbons mechanically
interlock, inducing reversible aggregation. The degree of bend and twist of the ribbon and the motion of the ribbon in a
rotating external field control how ribbons interact with one another. A mathematical model is developed that sheds
light on the role of topological mechanisms in aggregation.  The ribbon suspensions reversibly transition between
fluid- and solid-like states, exhibiting up to 6 orders-of-magnitude increase in the storage moduli of the entangled
aggregates compared with the liquid dispersions. Subsequent heating resulted in a 2-fold increase in both stiffness
and yield stress. Controlled dissociation is induced by imparting kinetic energy to the individual ribbons at high
magnetic field rotation speeds. Study results provide insights that can lead to advancements in control and task
programming of such swarming systems, specifically, by designing mechanical and chemo-mechanical switches for
system manipulation. Imparting dynamic collective behaviors into synthetic systems may enable a range of potential
applications from autonomous bio-inspired soft robotics to injectable biomaterials.
 

8:45 - PREDICTING THE ATMOSPHERIC COMPOSITION OF EXOPLANETS WITH NEURAL
NETWORKS

Trey Pepper
Nebraska Wesleyan
University 

We developed neural network models to predict abundance profiles of ten separate molecules in exoplanet
atmospheres. Each network or model takes carbon, oxygen, and sulfur abundances in a planet’s atmosphere as
inputs and then predicts the abundance of a single molecule in 150 atmospheric layers. Training and evaluation were
conducted using atmospheric data for the exoplanet WASP-39b, with total abundances measured by JWST and
molecular abundance profiles generated by the VULCAN photochemical kinetics code. The neural networks required
43.5 minutes total for training and only 2.1 seconds to predict all molecular profiles - approximately 3% of the
computational time needed by a full chemistry network. The models achieved a mean squared error of 0.096 on the
test set, demonstrating that machine learning can efficiently and accurately reproduce atmospheric chemistry models
for exoplanets, providing a much faster alternative to traditional computational models.
 

9:00 - PHOTOMETRIC ANALYSIS AND OBSERVING GP ANDROMEDAE

David Beadle
Hastings College 



In astronomy observing a star's variation in brightness over time is one of the best ways to uncover its internal
behavior. For this project we are focusing on intrinsic variable stars, specifically Delta Scuti stars. These stars are
incredible targets for asteroseismology, which is the study of a star's internal structure based on how it pulses. These
stars swell up and shrink down like a beating heart constantly shifting in size and temperature. This "heartbeat" is
driven by the ?-mechanism: as the opacity (?) of the star's outer layers naturally fluctuates and changes how much
light the atmosphere absorbs.

To investigate this in action my research focuses on the Delta Scuti variable GP Andromedae (GP And). We use the
14-inch telescope at the Hastings College Sachtleben Observatory to accurately measure the period of its luminous
variations. To complement our local observations, we are also using data collected from  the Astronomical
Observatory of the Jagiellonian University in Poland, collecting using the Skynet robotic telescope network. This data
is especially valuable because it includes measurements across three distinct photometric filters (B, V, and R).
Analyzing the different filter bands allows us to track exactly how the star's surface temperature varies over time.

By extracting pulsation data from the calibrated images, we can plot detailed light curves. From there we can find key
physical properties of GP And, including its density and mass. Ultimately, this photometric procedure does more than
just confirm the star's variable nature. It provides essential data that contributes to our broader understanding of
stellar evolution.

 

9:15 - CATCHING ELECTRONS IN THE ACT: SPEEDING UP SIMULATIONS FOR ULTRAFAST
PHYSICS

Khang Luong
University of Nebraska-
Lincoln 

    At the molecular level, fundamental chemical and biological processes such as photosynthesis and photo-repair or
damage of DNA are govern by the rapid breaking and forming of atomic bonds leading to energy dissipation [1].
These processes typically happen on the femtosecond timescale (quadrillionth of a second), making them a great
challenge to observe directly. As such, Gas Phase Ultrafast Electron Diffraction (GUED) was developed by
Williamson and Zewail [2] in the 1990s to captures these structural changes using electron as probes. The
experimental setup fires a high-energy electron beam at a target molecule to produce a diffraction pattern, acting as
an initial structural "snapshot." A trigger or "pump" (typically laser or X-ray) is used to alter the molecule’s state,
followed by a subsequent electron pulses at varying time delays. By repeating this process on an ultrafast timescale,
we stitch these snapshots together, making GUED a powerful tool for directing "molecular movies."
    Despite our significant advancement in diffraction analysis methods, standard models–specifically the Independent
Atom Model (IAM)[2]–fails to account for molecules undergo ionization. Accurate descriptions of ionized states
typically require sophisticated ab initio (first-principle) theory, which is computationally expensive and often prohibitive
for real-time experimental analysis. This work addresses this critical gap by developing a "Modified IAM" that
incorporates ionized atomic form factors to capture charge localization within a molecule.
    In this presentation, I will provide an overview of the GUED experimental framework and the theoretical limitations
of standard diffraction models regarding ionized systems. I will then explain why rigorous ab initio theory is necessary
for these complex systems, alongside the severe computational costs it introduces. Next, I will detail our
computational approach, which modifies the IAM to resolve electronic reorganization at a fraction of the computational
cost of traditional quantum mechanical methods. Finally, I will present comparative results between our model and ab
initio benchmarks, demonstrating that the Modified IAM effectively reveals charge localization sites. I will conclude by
outlining our next steps for validating this model across a broader range of complex molecular targets.
References
[1] M. Centurion, T. Wolf, and J. Yang, “Ultrafast imaging of molecules with electron diffraction”, Annual Review of
Physical Chemistry 73, 21–42 (2022).



[2] J. C. Williamson and A. H. Zewail, “Ultrafast electron diffraction. 4. molecular structures and coherent dynamics”,
The Journal of Physical Chemistry 98, 2766–2781 (1994).
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9:30 - DEVELOPMENT TOWARDS A MOT FOR SINGLE-LASER COOLING OF RUBIDIUM-87
ATOMS

Ashton Vukson
Hastings College 

Our objective is to create a 3-dimensional magneto-optical trap, which will be used in a laser cooling experiment for 87Rb. This trap will
be constructed from a vacuum cell, a pair of Anti-Helmholtz coils, and an “optical molasses” produced from three orthogonal pairs of
counterpropagating laser beams, each with about 20 mW of optical power. The vacuum cell is held at a state of ultra-high vacuum via an
ion pump. The optical portion of the trap originates entirely from a single 780 nm laser, tuned to the 5S1/2F = 2 ? 5P3/2F’ = 3 cooling
transition. Repumping light will be provided by using an electro-optic modulator to frequency modulate our cooling light to create sideband
frequencies at the 5S1/2F = 1 ? 5P3/2F’ = 2 repump transition. We are aiming for a 87Rb vapor cloud at a temperature of about 150 ?K.
This will provide us with a cold atom reservoir, with which we can perform further atomic physics experiments on our atoms.
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8:15 - SEAMOUNT DISTRIBUTION AND RIDGE SEGMENTATION ALONG THE EXTINCT AEGIR
SPREADING CENTER



Md Abdullah Salman
Department of Earth &
Atmospheric Sciences 

The Aegir Ridge, situated between Norway and Greenland in the northeastern Atlantic Ocean, is an extinct mid-ocean
spreading center that was active from the early Eocene until its cessation in the late Oligocene. The volcanic and
tectonic fabric of Aegir Ridge is important for understanding the opening of the Northern Atlantic Ocean. Much of the
former spreading axis is subdued by sedimentary cover, limiting the effectiveness of bathymetry alone for identifying
volcanic edifices and ridge segments. In this study, we conduct a systematic geophysical mapping of seamounts and
tectonic elements along the extinct Aegir Ridge using integrated publicly available bathymetric, gravity, and vintage
seismic reflection datasets. Bathymetric grids reveal seamounts primarily along the preserved ridge axis. To detect
buried or sediment-covered edifices, we apply filtering techniques to gravity data, calibrating anomaly signatures
against known bathymetric seamounts. Filtered gravity responses similar to those of known bathymetric seamounts
are interpreted as “gravity seamounts”. Seismic reflection profiles (from GeoMap App) are used to validate these,
confirming “seismic seamounts” that rise above basement but remain buried beneath sedimentary sequences. Due to
limited seismic coverage, not all gravity-derived features could be independently verified. Therefore, we classify
mapped edifices into bathymetric, gravity, and seismic seamount categories. We further analyze gravity and magnetic
anomaly patterns to delineate ridge segmentation and reconstruct spreading dynamics. Most seamounts align parallel
to the paleo-spreading axis, whereas some display oblique orientations associated with offsets between spreading
segments. In addition, magnetic anomalies exhibit distortions in the polarity reversal in those regions. Those oblique
seamounts and distortion patterns are characteristics of pseudofaults and propagator wakes, which form when two
ridge segments compete with each other for magma supply. Our findings suggest past episodes of ridge propagation
during the active lifespan of the Aegir Ridge. Our integrated approach reveals previously unrecognized volcanic
features and provides new constraints on ridge segmentation and propagation history. These results refine the
tectono-magmatic evolution of the Aegir Ridge and highlight the importance of multi-dataset geophysical analysis.
 

8:30 - P-WAVE TRAVEL TIME TOMOGRAPHY OF THE VORING PLATEAU AND VORING SPUR,
NORTH ATLANTIC

Anika Nawar
Mayeesha
University of Nebraska-
Lincoln 

The Vøring Plateau and Vøring Spur, located along the Norwegian margin of the North Atlantic Ocean, are key
features for understanding continental breakup and the formation of volcanic passive margins. However, their crustal
nature remains debated in literature. Previous work has interpreted these domains as anomalously thick oceanic crust
based on crustal thickness and magnetic signatures. Alternatively, structurally similar crust on the conjugate
Greenland margin has been classified as extended and intruded continental crust. This inconsistency makes it harder
to model continental breakup and accurately reconstruct the tectonic evolution of the North Atlantic Ocean. In this
study, we use wide-angle seismic refraction data from profile 11-03 of the 2003 EUROMARGINS experiment, which
crosses both the Vøring Plateau and Vøring Spur, generously provided by the University of Oslo. First-arrival P-wave
traveltimes are picked from ocean-bottom seismometer records from a total of 17 instruments using the tlPicker
MATLAB toolbox developed by the University of Washington. The data inverted with a P-wave traveltime tomography
code from the University of Oregon to obtain a two-dimensional crustal velocity model of the Vøring Plateau and
Vøring Spur. We then compare the resulting velocity model with the published model to evaluate similarities and
differences in crustal structures. The results of this study will allow to discriminate between the two end-member
tectonic interpretations and refine our understanding of crustal structure along the Vøring margin.
 

8:45 - REFINING THE OPENING OF THE TYRRHENIAN BASIN USING INTEGRATED
GEOPHYSICAL MODELLING



Tochukwu Onyebum
University of Nebraska-
Lincoln 

The origin and crustal architecture of the Tyrrhenian Sea, a Neogene back-arc basin situated in the central
Mediterranean, has long been debated in the literature. Rock samples recovered across the basin, including
continental granitoids, basalts, and serpentinized peridotites, indicate a highly heterogeneous subsurface shaped by
the eastward rollback of the Calabrian-Apennine subduction system. This rollback drove progressive lithospheric
thinning, mantle upwelling, and episodic magmatism across the basin. Findings from IODP Expedition 402
established continental crustal affinity for the Cornaglia and Campania terraces, zones previously interpreted as an
oceanic domain. These findings underscore the need to reexamine the basin’s tectonic and magmatic history. This
study presents an integrated geophysical investigation of the central Tyrrhenian Sea, combining potential fields data,
including free-air gravity and magnetic anomalies, with published seismic refraction profiles along the MEDOC 2,
MEDOC 4, and MEDOC 6 transects, complemented by topographic data. Borehole constraints from DSDP Site 373,
ODP Leg 107, and IODP Expedition 402 anchor geophysical interpretations to observed geology. Three 2D
subsurface models constructed along the transects resolve the geometry of crustal and mantle structures, with
density and magnetic susceptibility contrasts capturing the physical property variations associated with key features.
The major finding of this work is evidence for cyclicity in the stretching history of the central Tyrrhenian Basin,
characterized by alternating phases of magmatic and amagmatic extension. Beneath the Cornaglia and Campania
terraces, the models reveal intrusive complexes exhibiting variable magnetic polarities along MEDOC-4 and MEDOC-
6 transects. This interpretation reframes the basin's evolution as a temporally punctuated process rather than a
continuous spreading regime. Supporting this interpretation, solidus plots for IODP sites U1613 and U1617 on the
Cornaglia and Campania terraces, respectively, delineate the plausible conditions and zones of decompression
melting at both conjugate terraces. These plots indicate that decompression melting may be initiated at approximately
42 km depth, under temperature and pressure conditions of 1244°C and 1.25 GPa, across both conjugate margins.
The models presented here establish a foundation for future three-dimensional geophysical modeling efforts aimed at
better constraining the boundaries and extents of distinct crustal domains across the Tyrrhenian Basin.

9:00 - THE SOUTHERN DAKOTA BATHOLITH: AN ANOMALOUS CRUSTAL BLOCK IN SOUTHERN
SOUTH DAKOTA AND NORTHERNMOST NEBRASKA

David Becker
University of Nebraska
Omaha 

A significant gravity and magnetic anomaly is present in southern South Dakota.  The anomalies include a 220 by 90
km -40-milligal gravity low and a corresponding broad area of low magnetic response.  Past regional assessments of
these anomalies have only tentatively attributed them to a Precambrian batholith.  Further evaluation of these
anomalies, including comparison to other geophysical data and gravity modeling, has been conducted.  Based on
these analyses, a large batholith composed of S-type granite extending to depths of approximately 10 km with
northeast dipping contacts is proposed.  A magnetite-poor S-type granite would explain the low magnetic response
and gravity low and would be among the largest S-type granitic batholiths worldwide.  This batholith was likely created
by the melting of a substantial sedimentary wedge on the southwestern edge of the Superior craton following
collisional tectonics of the Trans-Hudson and Central Plains Orogens at after 1.8 Ga but perhaps as late as 1.5 Ga. 
Furthermore, this batholith has represented a coherent crustal block affecting Phanerozoic development of this
region.  Recorded seismicity surrounds the inferred batholith but is largely absent within its footprint.  The gravity
anomaly strongly correlates with a strong heat flow anomaly attributed to upwelling warm groundwater originating
from the west. The batholith block has likely allowed enhanced faulting near its edges, such as the northwest-striking
Reservation Fault. Other workers have hypothesized the influence of a basement block in this area on Paleozoic and
Mesozoic deposition. This would also create a stratigraphic framework forcing warm groundwater to the surface.

9:15 - A RECONNAISSANCE GEOLOGY OF ADAMS COUNTY, NEBRASKA



Robert Evander
Columbia University 

The surface geology of Adams County Nebraska is dominated by a widespread mantle of Peoria Loess, which covers
90% of the county.  The Platte River has removed the Peoria from a small sliver of the northwest corner of the county,
then infilled this space with river terrace deposits.  The southern half of the county is dissected by the headwaters of
the Little Blue and Big Blue rivers.  These rivers have both excavated narrow canyons.  Both have deposited narrower
terraces.  This is an ongoing dissection.  Neither river has reached the northern half of the county.  The northern half
of the county is flat, and characterized by disorganized drainages.  Eleven small, shallow basins punctuate the
northern half of the county.  They range in size from 107 acres to 1135 acres.  All eleven are elongate from the
southwest to northeast.  Nebraska Conservation and Survey geologists have named these structures rain basins.
 Ten of the eleven rain basins in Adams County have an elevated basin rim located immediately to their south.  These
basin rims rise higher than the surrounding country.  These basin rims suggest that the rain basins are aeolian
features, recapturing some of the sediments blown out of the rain basins as they were excavated by the winds. 
Beyond that, the rain basins of Adams County demonstrate considerable diversity.  Eight of the Adams County rain
basins have a marshy core.  Three contain ponds.  Three more have been captured by steams, and incorporated into
stream courses.  The rain basins may contain incipient springs.  Some persist as wild areas.  Others are completely
developed by adjacent towns or farms.  As the Little Blue and Big Blue rivers continue their headward erosion, these
rain basins seem to represent advantageous directions for advance.  The landscape of Adams County is
demonstrably young.  The Peoria Loess was deposited 10 to 12 thousand years ago, and it is the oldest of the
exposed deposits in the county.
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ANT-1 - THE EVOLUTION OF TECHNOLOGY AND THE CHANGING NATURE OF GENOCIDE IN
THE MODERN AGE

Alaa Ismail
University of Nebraska-
Lincoln 

Technology has played a central role in modernization and industrialization of genocide. Throughout history,
technology has not merely facilitated violence but has reshaped its scale, speed, organization, and psychological
execution. From the railway networks and gas chambers that operationalized the Holocaust to contemporary uses of
artificial intelligence, surveillance systems, and data analytics in mass violence, technological
infrastructure has enabled new forms of bureaucratized and distanced killing. 

Drawing on interdisciplinary literature, this paper examines how technological mediation transforms both the practice
and experience of genocide. It comparatively analyzes the embodied violence of the 1994 genocide, often
characterized by the use of machetes and direct interpersonal killing, with technologically mediated forms of mass
violence in the twentieth and twenty-first centuries. Particular attention is given to how advanced technologies may
create cognitive and emotional distance for perpetrators, potentially altering moral perception, responsibility, and
psychological impact.  

Beyond questions of efficiency and scale, the paper interrogates the normative implications of technological



“advancement.” Is technology neutral, or does it embed particular logics that make mass violence more
administratively feasible? What role should international law play in regulating emerging technologies, such as
Artificial Negligence, digital surveillance, and algorithmic targeting, that may increase genocidal capacity? Finally, the
paper considers the question of accountability: to what extent are engineers, designers, and technical experts
implicated in the development and deployment of genocidal tools? 

By situating genocide within the broader trajectory of technological modernity, this study contributes to debates on
violence, responsibility, and governance in an era of rapidly accelerating technological change. 

ANT-2 - THE INTERSECTION BETWEEN BIOMECHANICAL LITERATURE AND TRAUMA
ANALYSIS IN FORENSIC ANTHROPOLOGY

Alexander Curry
University of Nebraska-
Lincoln 

The concept of crack twisting is a relatively recent phenomenon that has been observed in biomechanical literature
and provides much information about the structure of bone materials and their behaviors in impact scenarios common
within forensic anthropological casework [1]. This overlap in biomechanical literature and trauma analysis on bone
material as analyzed within the subdiscipline of forensic anthropology changed with the purpose of providing a
concise and brief explanation of bone as a mechanical material and its aspects of mechanical failure and how these
concepts are shown and observed in the analysis of bone materials [2,3]. The most notable and applicable of which
being the effect on the inconsistent and varying matrix of bone material from the compact to trabecular bone material
and haversian canals as they all have been observed to either inhibit or promote crack growth in the failure of bone
based on the orientation of the bone relative to the force exerted upon it [1,2,4].
1. Koester, K. J., Ager, J. W., & Ritchie, R. O. (2008a). The true toughness of human cortical bone measured with
realistically short cracks. Nature Materials, 7(8), 672–677. https://doi.org/10.1038/nmat2221
2. Reilly, D. T., & Burstein, A. H. (1975). The elastic and ultimate properties of compact bone tissue. Journal of
Biomechanics, 8(6), 393–405. https://doi.org/10.1016/0021-9290(75)90075-5
3. Rickman, J. M., & Shackel, J. (2019a). Crack propagation through Sandwich Bones due to low-velocity projectile
impact. International Journal of Legal Medicine, 133(5), 1443–1459. https://doi.org/10.1007/s00414-019-02086-1
4. Olszta, M. J., Cheng, X., Jee, S. S., Kumar, R., Kim, Y.-Y., Kaufman, M. J., Douglas, E. P., & Gower, L. B. (2007a).
Bone structure and Formation: A new perspective. Materials Science and Engineering: R: Reports, 58(3–5), 77–116.
https://doi.org/10.1016/j.mser.2007.05.001

ANT-3 - ?FROM PRAIRIE TO PRACTICE: FORENSIC TAPHONOMY, ETHICS, AND REGIONAL
ECOLOGY IN SOUTHEASTERN NEBRASKA

Jessica Gammage
University of Nebraska
Lincoln 

Forensic taphonomy examines the postmortem processes that affect human remains and provides critical context for medicolegal death
investigation, including estimation of the postmortem interval (PMI) and interpretation of depositional environments (Haglund & Sorg,
1997; Wescott, 2018). Although decomposition research has expanded in recent decades, experimental forensic taphonomic studies
remain unevenly distributed across environments (Miles et al., 2020; Varlet et al., 2020). Tallgrass prairie ecosystems and loess-derived
soils of the Central Great Plains, including southeastern Nebraska, are particularly underrepresented, requiring practitioners to rely on
models developed in ecologically different regions and potentially introducing interpretive uncertainty (Weisensee & Atwell, 2024). This
research examines southeastern Nebraska as a distinct environmental context for forensic taphonomic study through synthesis of
ecological, pedological, and geomorphological literature. Preliminary results indicate that seasonal soil moisture variability, loess-derived
soil structure, and vegetation-driven root dynamics create heterogeneous decomposition environments that may influence both surface
and subsurface decomposition trajectories over relatively short spatial scales. In particular, variation in drainage, oxygen availability, and
root activity appears to structure localized decomposition processes in ways not captured by existing regionally external models. In



addition to environmental considerations, this work emphasizes the ethical responsibilities associated with conducting forensic research
on contemporary landscapes, particularly in regions with histories of Indigenous stewardship. By integrating environmental analysis with
ethical considerations, this poster identifies southeastern Nebraska as both a scientifically valuable and ethically grounded setting for
future forensic taphonomic research, with implications for medicolegal practice and the development of regionally specific decomposition
datasets.

ANT-4 - AN ETHNOARCHAEOLOGICAL ASSESSMENT OF DOMESTIC DOG (CANIS FAMILIARIS)
BUTCHERY: A CASE STUDY FROM THE SOCIALIST REPUBLIC

Jessica Kirkman
University of Nebraska-
Lincoln 

Christine Parker 
University of Nebraska-
Lincoln 

Elizabeth Brandt 
University of Nebraska-
Lincoln 

Christine Parker 
University of Nebraska-
Lincoln 

Elizabeth Brandt 
University of Nebraska-
Lincoln 

Butchery has been a major part of food processing globally for the last two million years. This presentation focuses specifically on dog
butchery, which despite being observed ethnographically and historically in various parts of the world, has not been examined in great
depth124. This project will ultimately combine ethnographic and archaeological analysis in order to build a model that can be used for
archaeological materials. For the purpose of this research, a case study regarding a modern assemblage of dog bones, butchered at a
restaurant in Quang Binh province, Vietnam, were analyzed for the presence of butchery marks (scrapes, scrape lines, cuts, chops,
saws, and shears)3. This presentation will provide the results from a sample of dog remains (141 bone fragments) from one provenience
that have been analyzed thus far. This assemblage presents ribs (n=16), femora (n=8), ulnae (n=8), radii (n=6), and tibiae (n=4) as the
most frequent bones exhibiting cut marks. These results possibly indicate that these elements are often used as sources of meat or that
they require butchery to access other sought-after elements, such as internal organs. This assemblage also contains juvenile remains, as
well as comparable elements of different sizes, suggesting various breeds and ages of dogs were used for butchery. This project is
ongoing and the results presented here are preliminary. The overall goal of this research is to provide a framework and comparative
dataset for future ethnoarchaeological dog butchery studies, specifically those recovered in the Great Plains region.
 
1Callahan, Ruth. 1997. Domestication of Dogs and Their Use in the Great Plains. Nebraska Anthropologist 14: 1997-1999. 
2Ensminger, John. 2012. The Dogs of the Great Plains, Electronic document, The Dogs of the Great Plains Nations, accessed October
20, 2025. 
3Landon, David. 1996. Feeding Colonial Boston: A Zooarchaeological Study. Historical Archaeology 30(1):1-153.
4Milburn, Olivia. 2011. Confucius and His Dog: Perspectives on Animal Ownership in Early Chinese Ritual and Philosophical. BIBLID
29(4):289-315. 
 

ANT-5 - COLD WAR SHADOWS: REUNIFICATION, IDENTITY, AND THE AFD'S POPULARITY IN
EASTERN GERMANY

Submitter
Ella Kuntze
University of Nebraska-
Lincoln 

This paper examines the question: What factors explain the rise of the Alternative für Deutschland (AfD), particularly
in eastern Germany? Drawing on scholarship on right-wing populism (Mudde 2007; Norris and Inglehart 2019), post-
reunification political development, and regional political culture, it argue that the AfD’s rise is best understood as the
product of unresolved reunification-era inequalities combined with discursive strategies that frame eastern Germans
as culturally and politically marginalized. Using qualitative analysis of AfD party platforms and campaign messaging,



the study compares the party’s rhetoric and policy positions with those of other conservative parties in the Bundestag
to identify how the AfD differentiates itself within Germany’s right-wing spectrum. Preliminary findings indicate that
AfD discourse places greater emphasis on cultural marginalization and political exclusion in eastern Germany than on
purely economic grievance, distinguishing it from mainstream conservative parties. This discourse analysis is
complemented by secondary analysis of electoral data from Germany’s 2025 federal election, which shows
disproportionately strong AfD support in eastern regions and among voters expressing low trust in federal institutions.
By integrating structural explanations of economic disparity and political disaffection with identity-based narratives
rooted in Cold War legacies, the paper contributes to ongoing debates about whether economic grievance or cultural
backlash better explains contemporary right-wing mobilization in Germany. 

ANT-6 - DIGITAL REPRESSION AND AUTHORITARIANISM

Isabella Valleley
University Nebraska
Lincoln 

How do digital repression strategies, such as automated censorship, data harvesting, and algorithmic propaganda, reconfigure
citizen–state relations and entrench authoritarian rule? Focusing on China and Iran, I argue that digital technologies do not
create repression anew but instead intensify, scale, and normalize existing structures of authoritarian power. By embedding
surveillance and information control within everyday digital infrastructures, regimes reshape how citizens access information,
express dissent, and understand their relationship to the state.Drawing on qualitative literature review and comparative
analysis, the study synthesizes scholarly research, human rights reports, legal cases, and cross-national indices such as
Freedom House’s Freedom on the Net. It also engages secondary analyses of major social media platforms, including X
(Twitter), Facebook, TikTok, and Xiaohongshu (???), to examine how platform governance and state influence intersect to
discipline political discourse. This comparative analysis identifies three mechanisms through which digital repression
transforms political life: (1) behavioral modification driven by constant and normalized surveillance, (2) scaled coercion
enabled by automated censorship and data?driven targeting, and (3) erosion of public trust as digital spaces become sites of
manipulation and monitoring. By foregrounding power and lived experience, the paper contends that digital repression
transforms the social contract itself, narrowing civic space and redefining citizenship under digitally mediated authoritarianism.
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9:45 - ELUCIDATING HOW VAPING IMPACTS THE RESPONSE OF MACROPHAGES AND T
CELLS TO PEANUT

Maddie Wocicki
UNK 

The impact of vaping on allergic immune responses, specifically those that stem from lungs, remains unresolved. We
have data that shows vaping negatively regulates the ability of B cells to respond to peanut (PN). In this study, we
investigated whether vaping also alters macrophage and T cell responses to PN. We exposed mice to PBS, PN,
electronic conditioned media (ECM) containing 6 mg/mL nicotine alone, or PN in ECM in two inhalation mouse
models. ECM was made by bubbling vapor into media used to expose the mice to PN and this allowed us to address
whether vapor itself alters allergic responses. Flow cytometric analysis was used to assess the response of these
cells. On day 3, interstitial and alveolar lung macrophages exhibited markedly reduced responses to PN due to
exposure to ECM. On day 14, T follicular helper (Tfh), but not T helper 2 (Th2), cells displayed reduced reactivity to
PN because of ECM. The reduced ability to mount an immune response to PN indicates that vaping may similarly
compromise host defenses against common respiratory pathogens. Further studies are needed to fully elucidate the
mechanisms by which vaping alters immune responses in the lung.

10:00 - FUNCTIONAL ANALYSIS OF CHITINASE-MEDIATED CUTICLE REMODELING IN FEEDING
TICKS

Samuel Aden
University of Nebraska
Medical Center 

Arthropod vectors are responsible for transmitting diseases to humans, accounting for 17% of infectious disease
cases worldwide. In the United States, Lyme disease, primarily carried by Ixodes spp. ticks, is a significant concern. 
Ixodes scapularis feeds on mammals for 8-10 days, requiring a blood meal before each developmental transition and
for egg production. During the final phase of engorgement, I. scapularis can ingest an enormous volume of blood,
expanding up to 100-fold in body weight. Despite this dramatic expansion, the ultrastructural changes and
mechanisms that stabilize the cuticle against increasing turgor pressure from ingested blood remain poorly
understood. Our research focuses on the role of chitin, a major structural component of the arthropod cuticle, in
maintaining cuticle integrity during blood ingestion. Our findings demonstrate that chitin is essential for preserving
structural rigidity of the expanding cuticle while also undergoing localized remodeling during feeding. Furthermore, our
work provides new insight into the molecular mechanisms driving cuticular chitin remodeling in ticks during feeding
and highlights chitin metabolism as a promising target for innovative vector control strategies.

 

10:15 - THE EFFECTS OF CENTRIFUGATION ON THE COMPRESSIVE STRENGTH OF GLASS
HYBRID

Dylan Thom
Chadron State College 

The treatment of dental caries requires a durable restorative material with high toughness and strength to create a
long-lasting restoration. Glass Hybrid is a restorative material which offers several benefits to the patient and dentist
but lacks the toughness and strength that composite or amalgam offer, resulting in a less durable restoration. Glass
Hybrid is a two-part cement composed of a glass powder and a liquid binder contained in a capsule for mixing and



dispensing. Glass Hybrid is a brittle material susceptible to fracture when force is applied to unsupported material.
During the mixing process, tiny pockets of air are introduced into the cement. The sites of porosity in Glass Hybrid
cause microfractures in the cement, reducing the durability of Glass Hybrid and resulting in large fractures being
formed. Large fractures in a dental restoration compromise the tooth. The distribution of porosity through the cement
is consistent, negatively affecting surface hardness and compressive strength. Traditional centrifugation is a common
method to remove air from liquids, but to date, its effects on Glass hybrid have not been published. Centrifuged for 30
seconds at 500g, at 0.95 confidence interval there is no statistical significance between the control and test groups. 

10:30 - BACTERIAL GROWTH IN THE PRESENCE OF GLMS RIBOSWITCH ANALOGS

Alessandra Kakish
Creighton University 

Antibiotics are becoming more ineffective as bacteria adapt to drugs that were devised to kill them, threating public
health systems. However, researchers have identified riboswitches, non-coding segments of mRNA that affect the
expression of downstream genes, as a new target for antibacterial agents, one of which is the highly extensive glmS 
riboswitch.

The glmS riboswitch controls the gene expression of fructose-6-phosphate amidotransferase, which synthesizes
glucosamine-6-phosphate (GlcN6P) in bacterial cells. GlcN6P is a precursor in bacterial cell wall biosynthesis, and
therefore, its synthesis is essential. The glmS riboswitch is also a catalytic ribozyme, which self-cleaves upon binding
to GlcN6P. This cleavage degrades the mRNA, inhibiting glmS gene expression and preventing bacterial cell wall
synthesis. Because the glmS riboswitch can control cell viability, it’s a potential target for new antibiotics. 

This project focuses on identifying analogs with similar resemblance to GlcN6P that can affect the riboswitch as an
agonist or antagonist. To determine whether GlcN6P ligand analogs can inhibit bacterial growth, assays are
performed to monitor Bacillus subtilis and Staphylococcus aureus growth in the presence or absence of potential
GlcN6P analogs. Preliminary data suggests that L-serine decreases bacterial growth at concentrations of ~31.3 mM
for B. sub and 62.5 mM for S. aur. Optimization of RT-PCR is also being conducted to verify whether the glmS gene
and glmS riboswitch RNAs are downregulated. Future studies will verify that the analogs are decreasing growth via
interaction with the glmS riboswitch and will investigate the effects of L-serine on mutant strains of B. sub and S. aur. 

The project described here was supported by an Institutional Development Award (IDeA) from the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.

10:45 - INVESTIGATION OF A PUTATIVE RIBOSWITCH IN CRASSOSTREA GIGAS OAZ RNA

Steven Nguyen
Creighton University 

Riboswitches are segments of noncoding regulatory RNA located in the 5' untranslated region that can directly bind
small-molecules and metabolites. This specific binding will induce conformational changes that ultimately alter gene
expression. While riboswitches are widely studied in bacteria, there are none that have been identified in higher
eukaryotic organisms. The Ornithine Decarboxylase Antizyme (OAZ) RNA is hypothesized to be a potential riboswitch
due to its role in the synthesis and regulation of polyamines. Polyamines, such as spermine, are essential for cellular
proliferation and are frequently upregulated in cancer, making the OAZ RNA a possible target for development of
novel cancer therapeutics. This study focuses on whether the OAZ RNA derived from Crassostrea gigas (Pacific
oyster) exhibits riboswitch characteristics by modulating gene expression in response to spermine and structurally
related analogs. A dual-luciferase reporter construct containing the OAZ riboswitch upstream of the Photinus (firefly)
luciferase gene was transfected into HEK-293 cells. Gene expression was quantified by measuring the ratio of firefly
to Renilla luciferase activity following the addition of spermine and multiple polyamine analogs. Results show



spermine producing the largest regulatory response, demonstrating that the C. gigas OAZ RNA may function as a
riboswitch with ligand-specificity and a change in gene expression.

The project described here was supported by an Institutional Development Award (IDeA) from the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427
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9:45 - VAPING ALTERS ILC2 RESPONSES TO PEANUT

Gracie Woods
The University of
Nebraska at Kearney 

Much remains to be learned about the impact of vaping on innate immune responses, particularly those originating in
the lung. Our previous data show that vaping inhibits the ability of both innate and adaptive immune cells to respond
to peanut (PN). However, it remains unclear how vaping affects the response of type 2 innate lymphoid cells (ILC2s)
following PN exposure. To study, we exposed mice to PBS, PN, electronic conditioned media (ECM) containing 6
mg/mL nicotine alone, or PN in ECM using a three-day inhalation mouse model. ECM was generated by bubbling
vapor into media used to expose the mice to PN, allowing us to assess whether vapor itself alters ILC2 responses to
PN. On day 3, lungs were harvested and processed for flow cytometric analysis. ILC2s from vape-exposed mice
displayed reduced responses to PN. Notably, ILC2 responses in mice exposed to PN in the context of vape were
comparable to those observed in PBS- and vape-only exposed mice. Together, these findings suggest that vaping
suppresses PN-specific immune responses at early time points by inhibiting lung ILC2 activation. This work is



important because failure to mount response against PN suggests vaping may inhibit immune responses against
common respiratory infections. Further studies are needed to fully define how vaping influences immune responses to
PN.

10:00 - QUANTIFYING HER2 PROTEIN EXPRESSION IN PRIMARY AND METASTATIC HNSCC
CELLS BASED ON CULTURE CONDITIONS

Alex Chen
Creighton University 

Squamous cell carcinoma (SCC) remains the second most common cutaneous malignancy, and accounts for most
nonmelanoma skin cancer related metastatic deaths (CDC). SCC is caused by UV damage to the layers of the
epidermis which results in faulty DNA repair mechanisms and harmful mutations. One such mutation is
overexpression of human epidermal growth receptor 2 (HER2). HER2 is a receptor tyrosine kinase that helps regulate
cell growth and division and is responsible for activating the PI3K/AKT pathway. In the case of metastatic SCC cells,
we would expect to see higher metabolic rates as a result of HER2 overexpression. Our lab seeks to establish a non-
invasive method for detecting skin cancer using fluorescence lifetime imaging microscopy (FLIM) to monitor levels of
free and protein bound NADH in target cells. We have performed several in vitro experiments to validate NADH
phasor FLIM as a diagnostic metabolic imaging technique. Our in vitro study aims to detect the influence of HER2
using SCC74A (non-metastatic) and SCC74B (metastatic), cultured in 21% and 2% O2 to mimic tumor-like conditions.
We prepared western blots to quantify HER2 expression under these conditions, then compared with the HER2
expression in SKBR3 breast cancer cells, known for having HER2 overexpression. HER2 expression was quantified
by comparing the band strength of HER2 to the band strength of tubulin for the same sample. After the data is
quantified, we can begin to form connections between HER2 expression and cell growth conditions, and, further, how
HER2 expression correlates to changes in NADH-linked metabolism. The project described was supported by an
Institutional Development Award (IDeA) from the National Institute of General Medical Sciences of the National
Institutes of Health under Grant # 5P20GM103427. 
 

10:15 - THREE-DIMENSIONAL CELLULAR METABOLIC ANALYSIS OF SPHEROID TUMOR
CULTURES USING NADH-PHASOR FLUORESCENCE LIFETIME IMAGING

Aidan O'Mara
Creighton University 

The current clinical biopsy techniques for diagnosing cancer are effective, but invasive and lack longitudinal
capabilities. These methods do not allow for prolonged analysis when the tissue is taken outside of the patient. All-
optical, non-invasive imaging techniques can negate these obstacles by analyzing the cancer cells while still in the
body. Our lab has focused on the development of an all-optical, non-invasive method for measuring cellular
metabolism. This is done using NADH-phasor Fluorescence Lifetime Imaging Microscopy (FLIM), measuring the
fraction of the total NADH fluorescence lifetime that is protein-bound. This quantification gives insight into the shift
from aerobic to anaerobic metabolism that is often seen in cancer cells. Using NADH phasor-FLIM, we have found
that reducing the oxygenation of cells cultured as monolayers can lead to a more glycolytic phenotype. We suspect
that culturing cancer cells in three dimensions may lead to similar changes. Therefore, we prepared and performed
NADH-phasor FLIM imaging of three-dimensional cultures of tumor spheroids. This model simulates the oxygenation
gradient and cell signaling found within tumors in vivo. Culturing tumor spheroids was done using hydrogel-coated
petri dishes to encourage cell-cell adhesion and prevent adherence to the dish. We are currently analyzing a
squamous cell carcinoma (SCC) cell line and a human breast cancer (SK-BR-3) cell line in aggregate form, which will
parallel our group’s previous monolayer analysis of these cell lines. Findings from these studies will give insight into
the validity of our monolayer methods and a better understanding of tumor physiology.  



10:30 - EVALUATION OF ZERUMBONE AS A GLI-1 PATHWAY INHIBITOR IN TRIPLE-NEGATIVE
BREAST CANCER

Piper Ryschon
Nebraska INBRE
Program 

Triple-negative breast cancer (TNBC) is a highly aggressive breast cancer subtype associated with poor clinical
outcomes. Unlike other forms of breast cancer, TNBC lacks overexpression of estrogen receptor (ER), progesterone
receptor (PR), and human epidermal growth factor receptor 2 (HER2), eliminating the possibility of receptor-targeted
therapies and limiting treatment options primarily to chemotherapy. The absence of these established molecular
targets highlights the need to identify alternative pathways driving TNBC progression. Increasing evidence suggests
that aberrant activation of the Sonic Hedgehog (Shh)/Gli-1 signaling pathway may contribute to tumor growth and
survival in TNBC. This study investigates the potential of zerumbone, a naturally occurring sesquiterpene compound,
to function as a Gli-1 pathway inhibitor in TNBC cells. In the Hedgehog-Gli (Hh-Gli) pathway, activation of Smo via
Ptch modulates the initiation of transcription factors Gli-1/2/3. Gli-1 is a constitutively expressed activator of SHh
target genes that is normally dormant in mature tissue cells. Gli-1 in TNBC cells is significantly upregulated causing
tumor aggressiveness. Zerumbone has been shown to inhibit Gli-1 and Gli-2 transcription downstream of Smo without
the presence of cyclopamine. Cyclopamine is a well-characterized Smo inhibitor that prevents the activation of Gli-
1/2/3 transcription factors via antagonistic binding. However, treatment production using cyclopamine has been slow
due to its lack of solubility in water. To evaluate zerumbone’s inhibitory effects, zerumbone was compared to
cyclopamine. The HBT-132 TNBC cell line was cultured and treated with either zerumbone or cyclopamine. Apoptotic
activity was assessed using propidium iodide (PI) staining to quantify cell death. Annexin V/PI dual staining was
performed to distinguish early and late apoptosis and evaluate cell cycle arrest. By comparing the biological effects of
zerumbone to those of cyclopamine, this study aims to determine whether zerumbone can serve as a functional Gli-1
inhibitor and a potential therapeutic candidate for targeting aberrant Hedgehog signaling in TNBC. The project
described here was supported by an Institutional Development Award (IDeA) from the National Institute of General
Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.

10:45 - MICROFLUIDIC VESSEL-ON-A-CHIP MODEL DEMONSTRATES CHEMOTHERAPY-
INDUCED LYMPHATIC DEGENERATION

Gabe Wiegrefe
University of Nebraska-
Lincoln 

Secondary lymphedema is a chronic condition that is characterized by the accumulation of extracellular fluid in
tissues, accompanied by progressive tissue fibrosis and infection, affecting 5 million Americans. Lymphedema can be
categorized as either primary or secondary. Primary lymphedema is a hereditary disease due to genetic mutation. In
contrast, secondary lymphedema results from structural or functional damage to lymphatic vasculature. A leading
cause of secondary lymphedema occurs during cancer treatment, where surgery or radiotherapy can induce injury
and pathological remodeling of lymphatic vessels, a condition commonly referred to as cancer-associated
lymphedema. Ultimately, damage to the lymphatic drainage system leads to a mismatch between the rate of
interstitial fluid (IF) formation, the lymphatic load, and the lymphatic transport capacity. This mismatch results in the
lymph accumulation in the soft tissue, which represents the earliest stage of lymphedema. Despite its prevalence,
current treatments for lymphedema are limited to physical therapy or surgical intervention; there are no FDA-approved
drugs for lymphedema treatment. Currently, there is a lack of a physiologically relevant platform for in vitro
mechanistic studies of the lymphatic system to study lymphatic injury and regeneration. To address this limitation, our
group used a lymphatic vessel-on-a-chip platform that recapitulates the cellular microenvironment to study the effects
of chemotherapies on lymphatic sprouting and identify the mechanisms underlying those effects. Human dermal



lymphatic endothelial cells (HLDECs) were first used in two-dimensional proliferation and migration assays to assess
the effects of doxorubicin and paclitaxel, which are first-line chemotherapy agents. Our results showed that
doxorubicin reduced cellular proliferation, and paclitaxel inhibited cell migration, supporting the proposed mechanism
of action for the therapies in HDLECs. To validate these results in a more physiologically relevant system, a
microfluidic lymphatic vessel-on-a-chip model was used to assess the effects of paclitaxel treatment on lymphatic
sprouting. Chemotherapy treatment had impaired sprouting, confirming the detrimental effects on the regeneration
capabilities of the lymphatic system. These studies highlight the negative effects of chemotherapies, demonstrating a
need for mechanistic studies on lymphatic sprouting and regeneration, aimed at reducing and treating the damage
caused by chemotherapy to lymphatic tissues.

The project described here was supported by an Institutional Development Award (IDeA) from the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.
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9:45 - THE PHYSIOLOGICAL IMPORTANCE OF TARGET CELL TLR9 AGONISM EXPOSURE ON
NK CELL CYTOTOXICITY

Rafael Azpeitia
Univeristy of Nebraska
at Omaha 



The Denton Immunobiology lab investigates the two distinct mechanisms by which human natural killer (NK) cells
eliminate target cells: direct killing and antibody-dependent cell-mediated cytotoxicity (ADCC). We measure ADCC
using CD20-positive target cells (Daudi and Raji) and anti-CD20 as the antibody bridge linking CD20 to CD16 on NK
cells. Conversely, we measure direct killing using CD20-negative target cells (K562), which cannot undergo ADCC.
Additionally, K562 cells lack inhibitory ligands HLA-ABC, thereby promoting direct killing. Our lab investigates both
cytotoxic mechanisms from the same human donor in a single tube using a Natural Killer cell Simultaneous ADCC
and Direct Killing Assay (NK-SADKA), which limits human-to-human variability and conserves PBMCs. A typical NK-
SADKA measures the effects of Toll-like receptor 9 (TLR9) agonism on NK cell activity in isolation. However, in
clinical immunotherapy settings, both effector and target cells are exposed to treatment. To better model this
physiological environment, we propose investigating whether pre-incubating both NK cells and target cells with TLR9
agonist would enhance NK cell cytotoxicity within our NK-SADKA. If enhanced cytotoxicity is observed, it could result
from changes in the expression levels of key ligands known to interact with NK cells. We can measure the surface
expression with flow cytometry using fluorophore-conjugated antibodies that bind to specific target cell receptors. This
strategy would assess the physiological relevance of TLR9 agonism in NK cell interaction. No definitive conclusions or
data will be presented. The project described was supported in part by an Institutional Development Award (IDeA)
from the NIGMS of the National Institutes of Health under Grant # 5P20GM103427.

10:00 - DUAL ENHANCEMENT OF HUMAN NK CELL CYTOTOXICITY VIA TLR9 ACTIVATION AND
ADAM17 INHIBITION

Victor Rivero
University of Nebraska
at Omaha 

Human natural killer (NK) cells eliminate infected cells through two primary mechanisms: direct killing and antibody-
dependent cell-mediated cytotoxicity (ADCC). NK cells can be stimulated through a cascade triggered by Toll-like
receptor 9 (TLR9) agonism that begins in neighboring white blood cells. This neighboring cell–based activation
process enables physiologically relevant levels of NK cell stimulation. Importantly, we recently found that stimulation
through this pathway selectively enhances direct killing by human NK cells, while ADCC remains unchanged. Our
working hypothesis for the lack of change in ADCC centers on CD16, the surface receptor NK cells rely on to mediate
ADCC. Upon activation, NK cells cleave CD16 from their surface via the sheddase ADAM17 as a mechanism of
autoregulation. Therefore, in our current experiments, we are combining a TLR9 agonist with an
ADAM17 sheddase inhibitor. We anticipate that this approach will enhance both direct killing and ADCC, in contrast to
treatment with the TLR9 agonist alone. Because the ADAM17 sheddase inhibitor is dissolved in dimethyl sulfoxide
(DMSO), whereas the TLR9 agonist is dissolved in H2O, an initial goal of this project is to define DMSO
concentrations that are tolerated by human NK cells without impairing cytotoxic function. In parallel, we will perform
dose-response experiments using peripheral blood mononuclear cells (PBMCs) to identify an effective range of
ADAM17 inhibitor concentrations that minimize cellular stress while maintaining inhibitory activity. Finally, we will
combine the TLR9 agonist and ADAM17 sheddase inhibitor in our laboratory’s recently described killing assay to
evaluate the functional outcomes of the combined therapy. No definitive conclusions or data will
be presented. The project described was supported in part by an Institutional Development Award (IDeA) from the
NIGMS of the National Institutes of Health under Grant # 5P20GM103427. 

10:15 - G. UROLITHINFACIENS AND L. TAIWANENSIS REDUCE ADIPOSITY IN MICE WITHOUT
ALTERING INFLAMMATORY OR LIPID GENE EXPRESSION

Elizabeth Andersen
University of Nebraska
- Lincoln 

Obesity can elevate the risk of developing severe health conditions, including type 2 diabetes, cardiovascular disease,
and multiple cancers. With over 40% of adults in the United States classified as obese, there is a critical need for new



interventions. Previous studies have shown that people with obesity exhibit a distinct gut microbial composition
compared to healthy individuals, suggesting a connection between the gut microbiome and obesity. Therefore, novel
approaches to treating obesity have focused on modifying the gut microbiome. In this context, probiotics have been
shown to alter lipid metabolism and inflammatory gene expression patterns, resulting in reduced adiposity and
glucose levels. Studies from our lab have shown that treatment with the gut microbes Gordonibacter urolithinfaciens
and Lactobacillus taiwanensis limited epididymal adipose tissue (EAT) accumulation in high-fat diet-fed C57BL/6 mice
compared to mice receiving G. urolithinfaciens plus Ligilactobacillus murinus, Limosilactobacillus reuteri, and
Lactobacillus taiwanensis. We therefore investigated whether this physiological difference in adipose tissue
accumulation was driven by regulation of host genes involved in lipid metabolism and metabolic inflammation. RT-
qPCR analysis of EAT samples revealed no significant differences among treatments in the expression of the pro-
inflammatory cytokine genes TNF-?, IL-6, the lipogenic genes FASN2, PPAR?, or the oxidative metabolism regulator
PGC1?. Altogether, these results suggest that the decreased adipose tissue deposition observed during a probiotic
treatment consisting of G. urolithinfaciens plus L. taiwanensis compared with G. urolithinfaciens plus multiple
lactobacilli may not be mediated through mRNA regulation of the classical inflammatory or lipid metabolism pathways
examined in this study.

10:30 - RADIATION ENHANCES LONG NON-CODING RNA-DEPENDENT PROINFLAMMATORY
GENE TRANSCRIPTION IN LPS-STIMULATED MICROGLIAL CELLS

Charles Ternent
Creighton University 

Exposure to radiation is a consequence of space travel and has been shown to increase inflammation in the
brain. Radiation exposure can activate microglia, the immune cells of the brain, and increase inflammatory
signaling. Sustained neuroinflammation in the brain can induce neuronal cell death, which can increase susceptibility
to severe headaches, impair cognitive brain function, and increase the risk of neurodegenerative disease. Whether
radiation exposure increases microglial immune responses has not been fully investigated. This work examines
whether mechanisms of microglial gene regulation are affected by radiation. Long non-coding RNAs (lncRNAs) are
important regulators of gene transcription, and we have identified novel lncRNAs that regulate microglial responses to
bacterial cues. Our previous work demonstrated that microglia upregulate the lncRNA Nostrill when exposed to
bacterial cues like LPS. Nostrill upregulates iNos gene transcription to produce nitric oxide. High levels of nitric oxide
can induce neurotoxicity.  Silencing Nostrill expression in microglia reduced neurotoxicity.  The hypothesis being
tested is that radiation exposure will prime microglia, upregulate Nostrill, and increase proinflammatory responses
upon activation by bacterial cues. LPS which is a component of gram-negative bacterial membrane is being used to
simulate bacterial infection post irradiation. To examine the hypothesis, microglia were exposed to 10 Gy of
radiation incubated for 24 hours and then exposed to LPS. Gene expression was evaluated for 48 hours post
irradiation using RT-qPCR. The RT-qPCR shows that radiation alone increased Nostrill by ~3-fold (p=0.004, N=3) and
iNos ~4-fold (p=0.03, N=3) compared to the controls. Radiation prior to LPS exposure increased Nostrill expression
by ~1.3-fold (p=0.003, N=3) and iNos ~2-fold (p=0.0004, N=3) compared to microglia cells only exposed to LPS.  To
determine whether Nostrill is necessary for the increased iNos transcription seen in radiation exposed and LPS
stimulated microglia, Nostrill will be silenced in microglia. iNos expression, nitric oxide production, and neuronal
viability will be assessed. We expect that silencing Nostrill in the irradiated microglia will reduce iNos transcription,
decrease, nitric oxide production and improve neuronal viability in a microglia co-culture. Future studies will explore
other inflammation markers and genes upregulated by radiation and how Nostrill could influence them. This aims to
define Nostrill as a key molecular mediator of radiation-induced neuroinflammation and a potential therapeutic target
for protecting the brain during space travel and other radiation exposures.
This publication was made possible by the NASA Nebraska Space Grant (Federal Award #80NSSC25M7128)

 

10:45 - SHEDDING LIGHT ON LONG NON-CODING RNA GENE REGULATION IN MICROGLIAL
ANTIVIRAL ACTIVITY



Hannah Pflum
Creighton University 

Neurodegenerative disease risk is associated with prior viral infection. Microglia play an essential role in the innate
immune response of the central nervous system. Proper microglial responses aid in viral clearance while
dysregulated responses lead to neurotoxicity. Microglial protein expression reflects their phenotype and functional
state. TMEM119 is a microglial specific marker expressed by homeostatic microglia, whereas CD206 is expressed by
anti-inflammatory microglia. Changes in the expression of microglial proteins indicate whether microglia are acting as
surveillance, proinflammatory, or recovery immune cells during viral challenge. Long non-coding RNAs (lncRNAs) can
regulate gene transcription and protein expression. Differential lncRNA expression is seen in microglial-associated
neurodegenerative disease states like multiple sclerosis (MS). Our lab has shown that lncRNA iNOS Transcriptional
Regulatory Intergenic LncRNA Locus (Nostrill) regulates microglial antiviral immune responses. Here, I hypothesize
that Nostrill regulates microglial polarization and promotes a proinflammatory phenotype early in viral-induced
demyelination. To investigate this hypothesis, mouse and cellular models were used. The Theiler’s Murine
Encephalomyelitis Virus Induced Demyelinating Disease (TMEV-IDD) mouse model was used to analyze gene
transcription in mice strains resistant and susceptible to neurodegenerative disease similar to progressive multiple
sclerosis in humans. At the onset of demyelinating, neurodegenerative disease in TMEV-susceptible mice, the
transcription of Nostrill, and microglial functional markers was investigated using RT-qPCR. TMEV-susceptible mice
express the lncRNA Nostrill in microglia. TMEV-IDD mice demonstrate differential TMEM119 and CD206
transcription. Nostrill silencing in TMEV-infected mouse microglial cell lines showed that silencing Nostrill decreased
TMEM119 expression ~2fold and increased CD206 ~3 fold compared to controls (N=4, p=0.0013). Silencing Nostrill
increased TMEV viral load ~3fold compared to controls (N=4, p=0.03). These data suggest that increased TMEM119
transcription and decreased CD206 transcription following TMEV-infection requires lncRNA Nostrill expression in
microglia to limit viral infection. Future studies will further evaluate the mechanism by which Nostrill regulates
TMEM119 and CD206 transcription.
This project was made possible by grants from the National Institute for AIDS and Infectious Disease (NIAID) (1 R15
AI156879) and by an Institutional Development Award (IDeA) from the National Institute of General Medical Sciences
of the National Institutes of Health under Grant # 5P20GM103427.
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9:45 - VITAMIN E SUPPLEMENTATION AND STRESS VULNERABILITY: INSIGHTS FROM A
ZEBRAFISH MODEL

Areem Zahid
University of Nebraska
at Omaha 

Stress and anxiety disorders had a significant impact on human health, affecting millions of individuals globally. These
conditions were influenced by various factors, including an individual’s stress-coping style, genetics, and oxidative
stress levels, all of which could affect neuroendocrine stress responses. Oxidative stress, in particular, arose from an
imbalance between free radicals and the body's antioxidant defenses and had been linked to modulating the
neuroendocrine stress response and the development of anxiety-related behaviors. Preliminary data suggested that
oxidative stress damage and antioxidant capacity differed between stress-coping styles in response to an acute
neuroendocrine stressor. Vitamin E was widely recognized for its antioxidant properties, and research suggested that
vitamin E supplementation might reduce anxiety-related behaviors. In this study, I investigated how altering
antioxidant state levels (via vitamin E) in zebrafish with distinct stress-coping styles modulated anxiety-related
behaviors and brain redox state. I tested the hypothesis that vitamin E influenced stress resilience by reducing
anxiety-related behaviors and maintaining coping-strategy homeostasis through its effects on oxidative stress and
neuroendocrine regulation. Specifically, I predicted that vitamin E supplementation would decrease anxiety-like
behaviors in both proactive and reactive coping styles, with a potentially greater effect in the reactive phenotype due
to its heightened sensitivity to oxidative stress. To assess these effects, zebrafish lines selectively bred to display
either the proactive or reactive stress-coping style were fed either a vitamin E-deficient or vitamin E-sufficient diet for
5 months. Afterwards, I exposed fish to an acute novelty stressor assay (novel tank diving test) and quantified
anxiety-like behaviors and oxidative and antioxidant biomarker levels in the brain to determine whether changes in
redox state could explain any changes in anxiety-like responses. Unlike prior studies that had focused on the impact
of vitamin E on anxiety alone, this study uniquely examined how vitamin E interacted with stress-coping
phenotypes, providing new insights into its potential role in improving stress coping and mitigating stress-related
neurological effects. The project described here was supported by an Institutional Development Award (IDeA) from
the National Institute of General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.

10:00 - NATURAL STIMULANTS AID THE EFFECTS OF SLEEP DEPRIVATION IN MICE AND
HUMANS

Lorien DeMasters
Chadron State College 

Mary Keithly 
Chadron State College 

Sleep deprivation is a condition when the body cannot get enough sleep or receives inadequate sleep quality for
prolonged periods of time. Sleep deprivation can be caused by sleep disorders such as insomnia, sleep apnea, or
lifestyle choices, stress, environment, genetics and many other factors. This study is being conducted to see if natural
stimulants can help aid the health consequences for those that suffer with sleep deprivation. This study will focus on
sleep deprivation in mice and how it affects the mice on a cellular level and in terms of overall health level. Natural
stimulants are commonly used to combat the behavioral and health side effects associated with sleep deprivation.
Vitamin B6 provides similar benefits to natural stimulants due to its crucial role in metabolic functions and synthesis of
neurotransmitters. Lion’s mane is commonly used as a memory aid due to its involvement in nerve regeneration.
Caffeine is a stimulant used for its increased levels of alertness, cognitive function and focus. The effects of caffeine,
lion’s mane, and Vitamin B6 in relation to sleep deprivation were studied using sleep deprivation in mice. The many
biological links between mice and humans, which share around 95% of their genomes, allows the data gained from
this study to analyze how humans are also affected by sleep deprivation and if natural stimulants can combat the
many consequences and symptoms that come along with chronic sleep deprivation in humans. Over a multiple week
period, twelve mice were treated to a routine split between a normal three-day routine and a sleep deprivation period.



The mice were split into four groups: a control group and one group for each stimulant being tested. The mice were
provided a normal day/night cycle during the normal routine time to stimulate normal conditions of nocturnal lifestyle.
Mice were run through a T-maze daily with a consistent route and conditions through each trial. The mice were then
sleep deprived for twenty-four hours and ran through the maze again. Mice’s behavioral patterns were monitored
along with constant motion monitoring . Data collection and analysis is currently underway. A correlation of the results
with the structure and function of the chemical compounds tested can provide useful insight into the treatment of
sleep deprivation in humans.
 
 
 

10:15 - N-ACETYLCYSTEINE AMIDE REDUCES STRESS BEHAVIOR IN ZEBRAFISH (DANIO
RERIO)

Cherylynn Gibson
University of Nebraska-
Omaha 

Stress can cause anxiety-like behavior that further impacts the ability to adapt and cope with external
stimuli. Oxidative stress has emerged as a key modulator of neuroendocrine stress signaling, influencing
neurotransmission and behavioral responses to acute stressors. Disruptions in redox homeostasis can amplify stress-
induced neural activation, contributing to anxiety-like behavior. Individual differences in antioxidant capacity may bias
stress responsiveness, contributing to stable behavioral phenotypes such as proactive and reactive coping
styles. Neuroendocrine stress-induced anxiety alters the central nervous system’s stress response, leading to
dysregulated neurotransmission and maladaptive coping strategies. Current treatments target multiple
neurotransmitter pathways with anxiolytic compounds, yet the anxiety is still prevalent. The present study
investigated how N-acetylcysteine amide (NACA), an antioxidant and glutamate-modulating compound,
regulates anxiety-like behavior across alternative stress coping styles (proactive, reactive) in zebrafish (Danio rerio).
Following 24-hour exposure to NACA or control conditions, we then quantified individual and composite anxiety-like
behaviors using a Light–Dark Test (LDT). Proactive fish showed significantly lower stress and anxiety-like behaviors
compared to reactive fish. NACA treated fish significantly increased the number of crosses and tended to spend more
time in the light and freeze less compared to controls. The anxiolytic effect of NACA was only seen in the reactive
stress coping style. The effect seen only on the composite measures of the reactive stress coping style suggests
that antioxidant capacities in the brain can contribute to the behavioral biases seen between coping styles. The
results underscore how an individual’s stress coping style and redox state can influence behavioral responses to an
acute stressor. The project described here was supported by an Institutional Development Award (IDeA) from the
National Institute of General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.
 

10:30 - EFFECT OF FOOD INSECURITY ON ANXIETY-LIKE BEHAVIOR IN JUVENILE MICE

Harrison Kuta
University of Nebraska
at Kearney 

Food insecurity (FI), in which individuals have insufficient access to enough food to sustain an active, healthy lifestyle,
has become more common in the U.S. FI is associated with several negative health consequences, including anxiety
disorders.  Anxiety disorders are more prevalent in women compared to men. Mice, similarly, show a sex difference
with anxiety-like behavior as measured on an elevated plus maze (EPM). This suggests that gonadal hormones and
their receptors help to modulate anxiety as males with low levels of testosterone or declining testosterone exhibit a
higher level of anxiety relative to men with normal androgen levels. However, less is known about how FI affects
anxiety-like behavior in juvenile mice, who do not exhibit high levels of gonadal steroid hormones. Therefore, we
hypothesize that FI increases anxiety-like behavior of juvenile mice, and such changes in behavior are mediated by
changes in hormones and their receptors. Mice were exposed to 1 of 3 experimental treatments: a chronic 10-day FI,



an acute 24-hour FI, or were provided with continuous access to food. Blood samples were taken before and after
these treatments to determine if such treatments affected specific hormone levels, including corticosterone,
testosterone, and estradiol. Mice underwent a series of behavioral assays to measure anxiety-like behavior, including
the EPM, open field (OF), and novel object (NO) tests. Brain tissue will be collected following behavior to determine if
FI affects activation of neurons in brain regions known to modulate anxiety-like behavior in rodents. We expect to see
a higher prevalence of anxiety-like behavior in mice in the FI treatments. Furthermore, we predict that such changes
in anxiety-like behavior are driven by changes in gonadal steroid hormones. The project described here was
supported by an Institutional Development Award (IDeA) from the National Institute of General Medical Sciences of
the National Institutes of Health under Grant # 5P20GM103427.
 
 
 

10:45 - WITHDRAWAL SEVERITY AND DURATION AFTER TREATMENT WITH MORPHINE ALONE
OR MORPHINE/KETAMINE MIXTURES IN RATS

Jakob Schmit
Creighton University 

Opioids are a gold-standard treatment for moderate to severe pain. However, opioids can cause addiction and
withdrawal symptoms. Safer medications for treating pain are needed. One approach is drug mixtures (opioid/non-
opioid), such as morphine and ketamine. Our laboratory found that small doses of morphine with small doses of
ketamine in a mixture treat pain as well as large doses of either drug alone. The current study determined withdrawal
severity after opioid dependence was engendered by twice daily injections of either morphine alone or a
morphine/ketamine mixture for 19 days in adult male and female Sprague-Dawley rats. Naltrexone was administered
to precipitate opioid withdrawal; withdrawal symptoms were observed and recorded for 5 days. Results showed that
withdrawal severity and duration were similar for rats receiving morphine alone and rats receiving the
morphine/ketamine mixture. Additionally, with respect to sex difference, in males, but not females, receiving the
morphine/ketamine mixture, body weight recovered more rapidly compared to rats receiving morphine alone. Overall,
ketamine is more effective at relieving pain when administered in combination with morphine, but also produces no
additional adverse effects compared to morphine alone. Future experiments should compare other adverse effects,
such as the abuse liability, of a morphine/ketamine mixture.
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9:45 - NON-CONTACT KNEE INJURY PREVENTION IN COLLEGIATE FEMALE BASKETBALL
PLAYERS

Emma Hanke
Doane University 

Anterior Cruciate Ligament (ACL) injuries have been known to impact many athletes. However, ACL injuries are 2 to 8
times more likely to occur in females than in males (Spindler, 2026). Specifically, non-contact ACL injuries are more
prevalent in females than males in regards to ACL injuries (Chia et al., 2022). The FIFA 11+ injury prevention
program created in 2017 has been studied and shown positive results in reducing non-contact knee injury, such as
increasing knee flexion and reducing internal hip rotation in single leg drop jump landings (Taghizadeh et al., 2023).
What is not understood is how transferable the FIFA 11+ program is to female basketball players (Nuhmani, 2020).
With the guidance of a licensed physical therapist, an injury prevention protocol was created for basketball specific
movements. If female athletes utilize an injury prevention protocol, they will have stronger muscles surrounding the
knee, causing the athlete to have improved jumping, landing, planting, and pivoting habits leading to less non-contact
knee injuries. Eight collegiate women’s basketball players ages 18-22 were used in this study with no current or
previous knee injuries. The study lasted eight weeks, including three protocol days with previously studied knee injury
prevention exercises. Three testing sessions occurred before, during, and after the study. All participants stayed
relatively healthy during this study. The study was conducted at the beginning of their athletic season. Additional
strength and conditioning workouts were performed by participants as part of their sport’s regular training program.
Results are expected to show improvements in the participants’ landing mechanics, such as increased knee flexion,
decreased internal hip rotation, and decreased foot eversion in single leg landings. Gaining a better understanding of
what exercises or protocol is most effective in decreasing the risk of non-contact knee injuries in female basketball
players will help more athletes avoid season ending injuries due to improper body mechanics. Implementing injury
prevention protocol to younger female athletes at the start of their puberty may be optimal to improve mechanics and
set athletes up for decreased lower limb injury rates as they age.
References
Chia, L. (n.d.). Non-Contact Anterior Cruciate Ligament Injury Epidemiology in Team-Ball Sports: A Systematic
Review with Meta-analysis by Sex,  Age, Sport, Participation Level, and Exposure Type. Sports medicine, 52(10),
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to-Play Rates. Consult QD. Retrieved March 5, 2026, from https://consultqd.clevelandclinic.org/acl-injuries-in-female-
athletes-understanding-the-higher-risks-and-lower-return-to-play-rates
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10:00 - ASSESSING ANTICARIOGENIC PROPERTIES OF ALTERNATIVE NON-FLUORIDATED
TOOTHPASTES ON ORAL LACTOBACILLI SPECIES 



Taya Berry
Chadron State College 

Dental caries, caused primarily by Streptococcus mutans and Lactobacilli species, remain a major oral health
concern. While fluoride toothpaste is recognized as the standard for caries prevention, there is growing interest in
non-fluoridated alternatives. This study evaluates the anticariogenic effects of two commercially available alternative
non-fluoridated toothpastes on oral Lactobacilli species. Agar disc diffusion assays were performed using S. mutans,
L. gasseri, L. casei, L. fermentum, L. acidophilus, and a multispecies biofilm from the mixture of the previously stated
bacteria. Zones of inhibition were measured after exposure to Crest 3-D White Advanced, Boka Fluoride Free, Nano
Hydroxyapatite, MSDRWIKEY SP-6 Probiotic toothpaste, and saline as the control. Further testing involving an
artificial mouth model using bovine teeth inoculated in the multispecies biofilm is in progress to more closely mimic
clinical conditions. Standardized brushing protocols will be used with each toothpaste, and post procedure PXRF and
SEM analyses will be analyzed to determine chemical and structural changes in the enamel. Based on in-vitro testing,
Crest provided the largest zones of inhibition overall whereas saline showed no activity. SP-6 showed moderate
inhibition, and Boka had selective inhibition against specific species. Findings from this study suggest that
anticariogenic efficacy varies substantially across oral products, and that not all fluoride free toothpastes will provide
the same protection against cariogenic bacteria. 
 

10:15 - INVESTIGATING PHAGE THERAPY AGAINST A STAPHYLOCOCCUS EPIDERMIDIS
ISOLATE THAT IS SUSCEPTIBLE TO BACTERIAL INFECTION

Faith Molina
Doane University 

Calla Wittland 
Doane University 

As antibiotic-resistant bacteria become more prevalent in clinical practice, interest in alternative treatments, like
bacteriophage therapy has also risen. Bacteriophages are viruses that specifically infect and kill bacteria. Previous
research has demonstrated that phage therapy may be a good contender in clinical settings. Methicillin-resistant
Staphylococcus aureus (MRSA), is a serious threat in clinical settings. This bacteria is highly antibiotic-resistant, often
to multiple classes of drugs, which makes treating serious cases challenging. According to the CDC 2 in 100 people
carry MRSA, though this number can be higher in specific populations. MRSA is known to cause severe
complications in hospitals such as pneumonia, surgical site infections, sepsis, and death. 
The objective of this research is in two parts. The first objective was to isolate bacteriophages that have the ability of
infecting different Staphylococcus species. Bacteriophages were first isolated using plaque assays on Staphylococcus
epidermidis 100G, an isolate known to be highly susceptible to a variety of phages. These phages all produced clear
plaques, which indicates a lytic replication cycle. Lysates were collected from web plates of individual phages.
Following collection and purification of lysates, spot tests were performed on three bacterial strains, Staphylococcus
epidermidis 100G, Staphylococcus epidermidis XXXX, and Staphylococcus aureus XXXX. The spot tests were used
to determine whether the isolated bacteriophages have a potential for cross species infectivity in the three different
Staphylococcus species. 

The second objective of this study is conducted using an in vivo phage therapy Galleria melonella larvae model. We
used this model to observe the effects of bacteriophages and Staphylococcus species in an infection setting. We
injected the worms with bacteriophages, as well as all three Staphylococcus species. Worm survival was monitored
over 72 hours to assess the therapeutic efficacy of phage treatment. We anticipate increased survival rates in phage
and antibiotic-treated worms compared to untreated infected controls as well as the individual treatments by
themselves. 

10:30 - IMPACT OF SUNSCREEN POLLUTANTS ON THE DEVELOPMENT OF LYTECHINUS
VARIEGATUS



Christina Lillenas
Chadron State College 

Chesney Anderson 
Chadron State College 

Lytechinus variegatus or the variegated sea urchin is a type of sea urchin that is commonly found in shallow, tropical
waters. Lytechinus variegatus can be found in sandy, reef beds and sea grass, covered in algae and debris to protect
itself from the UV rays and predators. Sea urchins play a crucial role in the ocean, particularly in coral reef
ecosystems. Sea urchins follow an omnivore diet and feed off of algae and phytoplankton. In coral reef ecosystems,
sea urchins feed on unwanted algae, allowing coral reefs to continue growing, healing, and thriving. Without the
presence of sea urchins in coral reef communities, algae can build up and negatively affect the growth and success of
coral reefs. Sunscreen serves as a tool to protect humans from damaging UV rays and can be introduced to the Earth
ecosystem via swimming in oceans. Most sunscreens containing oxybenzone and octinoxate can be detrimental to
coral reef ecosystems; however, there are sunscreens on the market labeled as reef safe sunscreens that intend to
be less harmful to coral reef ecosystems. The sunscreens that contain oxybenzone and octinoxate are believed to
cause bleaching of coral reefs, promoting the marketing of “reef safe” sunscreen that replaces the oxybenzone and
octinoxate with minerals like titanium oxide and zinc oxide. In this experiment, we tested the effects of sunscreen as
an ocean pollutant on the development of sea urchin embryos. The sunscreens that were tested were Equate Sport
Broad Spectrum Sunscreen Lotion SPF 50, Coppertone WaterBabies SPF 50 Baby Sunscreen Lotion, and Blue
Lizard Sensitive Mineral SPF 50 Sunscreen Lotion. Blue Lizard Sensitive Mineral SPF 50 is considered to be “reef
safe” as it contains 10% zinc oxide and 8% titanium oxide rather than oxybenzone and octinoxate. Each lotion was
mixed with sea water and freshly harvested sea urchin eggs and sperm were mixed together to start fertilization. The
urchins were observed at several time points for 3 days. The results showed that the presence of sunscreen as a
pollutant in sea water led to abnormalities in development in water contaminated with Equate Sport or Coppertone
Waterbabies. The presence of Blue Lizard sunscreen inhibited fertilization and prevented sea urchin development.  

10:45 - CHARACTERIZATION OF THE CELL WALL OF A HIGHLY BACTERIOPHAGE
SUSCEPTIBLE STAPHYLOCOCCUS EPIDERMIDIS ISOLATE, 100G

Jenna Sweeny
Doane University 

With antibiotic resistance on the rise amongst evolving bacteria, an isolate of Staphylococcus epidermidis (named
100G) has been found to be susceptible to many different antibiotics (including penicillin, ampicillin, streptomycin,
erythromycin, cephalexin and tetracycline). Interestingly, this isolate is also susceptible to a large number of
bacteriophages, and can be infected by all phages that our lab has isolated. Characterizing bacterial susceptibility to
antibiotics and bacteriophages is essential for optimizing interventions in infections and addressing the threat of
antibiotic resistance. A deeper understanding of the factors that contribute to both antibiotic and bacteriophage
susceptibility is essential to identify novel alternative therapies. This study explores the cell wall integrity of
Staphylococcus epidermidis 100G which we hypothesize is a major contributing factor to its higher than average
susceptibility to antibiotics and bacteriophage infection.. To explore this, Triton X-100 Autolysis Assay was performed
to determine if the bacterial cell wall was easily broken down by comparable autolysin activity. A lysozyme sensitivity
assay was performed to determine if lysozyme broke down the cell wall quicker than other strains of Staphylococcus
epidermidis, which indicates the amount of peptidoglycan present in the isolate’s cell wall compared to wild type.
Finally, a Fluorescent D Amino Acid (FDAA) assay was completed which allows us to visualize the thickness of the
cell wall compared to other strains of Staphylococcus epidermidis. In this presentation, we will share our progress on
this topic and its importance to current research. 
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9:45 am - INVESTIGATING THE MECHANISM OF MELATONIN AND CAFFEINE IN THE BODY

Aliyah Rothstein
Chadron State College 

Caffeine is a central nervous system (CNS) stimulant that primarily binds to the A1 and A2A adenosine receptors
leading to an increase in energy and alertness due to the inhibition of adenosine. Caffeine causes an increase in
heart rate as well as an increase in anxiety which can lead to a decrease in sleep. Caffeine keeps the brain active and
indirectly allows neurotransmitters such as dopamine, norepinephrine, and serotonin to continue to fire. Melatonin, a
naturally occurring molecule, commonly found in the brain, is also a synthetically created molecule that is often taken
as a sleeping aid. It is highly active in decreasing body temperature, inducing drowsiness, and regulating a person’s
circadian rhythm. Melatonin and caffeine have contradicting effects and are not recommended to take together.
However, there are no known direct interactions between the two. It is known that melatonin is metabolized much
faster than caffeine, even though they are metabolized by the same enzyme. The opposing effect of the two
molecules is significant because it can interfere with the circadian rhythm. The effects of caffeine will outlast those of
melatonin due to the difference in their rates of metabolism. In addition, caffeine hinders the ability of melatonin to
induce sleepiness because it is an antagonist to adenosine, which plays a pivotal role in regulating sleep. Determining
how the molecular structures of caffeine and melatonin affect binding within the body and what receptors they bind to
is important for understanding how they take effect within the body. Programs like Avogadro2 and the ORCA
Quantum Chemistry Simulation Package are used to investigate the structures of the two molecules. Properties like
orbitals and frequencies can be calculated for the individual molecules, and the temperature for which those
properties are calculated can be adjusted to account for how they act at body temperature and within hot and cold
solutions.
References
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10:00 am - ASSESSING THE IMPACT OF ALPHAFOLD3-DERIVED STRUCTURES ON
MOLECULAR DOCKING ACCURACY

Hadiza Elhadji
Oumarou Harouna
University of Nebraska
at Omaha 

    Molecular docking has been a crucial computational tool to investigate receptor-ligand interactions efficiently and
cost-effectively. Traditional docking calculations rely heavily on available experimental structures, which may not
represent the optimal receptor conformation for accommodating a specific ligand in the active site. Recent advances
in deep-learning based structural modeling, particularly with AlphaFold3 (AF3), have enabled high-accuracy prediction
of protein-ligand complex structures. Accurate complex modeling not only extends the applicability of docking to
virtually any receptor-ligand pair, but also generates refined binding-site conformations that may enhance docking
performance and prediction accuracy. In this study, we sought to systematically assess whether AF3-derived complex
structures can improve docking accuracy relative to conventional approaches. We integrate AF3 with Autodock Vina
to evaluate the binding affinities of over 200 pairs of receptors and ligands derived from the Directory of Useful
Decoys, Enhanced (DUD-E) dataset. Docking performance was assessed based on the ability to distinguish active
compounds from decoys, as well as by evaluating correlations with available experimental binding affinity data. Our
findings offer practical guidance for optimizing docking-based virtual screening campaigns in drug discovery.
 

10:15 am - STERICALLY DIRECTED REGIOSPECIFIC PREPARATION OF ORTHOGONALLY
PROTECTED 4-BENZYL-L-HISTIDINE FOR PEPTIDE SYNTHESIS

Martin Hulce
Creighton University 

Calcitonin gene-related peptide (CGRP) is a potent peptide vasodilator produced in the peripheral and central nervous systems. Binding
of CGRP to its receptor causes dilation of cerebral and dural blood vessels, thought to be a source of migraine pain. The derivatized
CGRP fragment N?-benzoyl-[4(5)-benzyl-L-His10]-CGRP(8-37) is a CGRP antagonist with 100-fold greater binding affinity compared to a
standard antagonist, CGRP(8-37). To develop high-yield routes to this antagonist and its analogues by solid-phase peptide synthesis, 4-
benzyl-N?-Boc-N?-Fmoc-L-His was prepared in a six-step strategy featuring Pictet-Spengler cyclocondensation of L-His with
benzaldehyde to yield cis-4(5)-phenyl-L-spinacine, with subsequent sterically-directed regiospecific N-1 protection followed by selective
hydrogenolysis of the spinacine 3a-4 sigma bond.

10:30 am - STRUCTURAL AND DYNAMIC ANALYSIS BETWEEN PROTEINS INVOLVED IN GENE-
SILENCING THROUGH LANGEVIN-BASED MOLECULAR DYNAMICS SI

Ryan Ward
Creighton University 

Eukaryotic genomic integrity depends on the precise packaging of DNA into nucleosomes, a process regulated by the
recruitment of histone chaperones to the replication fork. A critical component to nucleosome assembly is the
interaction between the sliding clamp protein proliferating cell nuclear antigen (PCNA) and the histone chaperone
protein chromatin assembly factor-1 (CAF-1). Improper interactions between PCNA and CAF-1 lead to genomic
dysregulation and genetic diseases such as cancer and Alzheimer’s. CAF-1 is known to be recruited to PCNA via a



PCNA-interacting peptide (PIP) motif. We hypothesize multivalent interactions between PCNA and CAF-1 exist, and
these interactions are dynamic and alter the flexibility of both proteins. Langevin-based molecular dynamics
simulations were employed to examine interactions at the PCNA-CAF-1 interface to determine whether multiple
interaction sites exist in both proteins and to observe the dynamics of these interactions. Simulations have shown
structural changes in PCNA upon binding CAF-1, which has also been validated through small-angle X-ray scattering
data. This information is important for understanding how PCNA and CAF-1 function in nucleosome assembly and,
ultimately, how they regulate genome stability in eukaryotes.
 
The project described here was supported by an Institutional Development Award (IDeA) from the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427
 

10:45 am - MATERIAL COMPOSITION ANALYSIS OF SINTERED METAL-DOPED SILICA
NANOPARTICLES FOR STAINED GLASS ADDITIVE MANUFACTURING

Mariah Varguez
Creighton University 

Additive manufactured (AM) sol-gel glasses are attractive due to their ability to form glasses in geometries and
compositions inaccessible by conventional processes. Adding transition metal dopants into the glasses causes
electronic absorption of visible light, creating stained glass. Current attempts to integrate metal doping via molecular
transition metal complexes with silica (SiO2) nanoparticles have shown that homogeneity is difficult due to ion
diffusion during heat treatment. Here, we investigate the use of N-[3-(Trimethoxysilyl)propyl] ethylenediamine (en-
TMOS) to grow silica nanoparticles functionalized with a chelating ligand (ethylenediamine, or “en”) available to
complex with transition metals, ideally preventing low-temperate ion diffusion. The concentration of en-TMOS,
transition metal dopant, and the mol ratios of SiO2 were kept consistent whereas the heat profiles were altered to
explore the thermal processing parameters to promote metal concentration homogeneity and mitigate any potential
crystallization of metal dopant. Raman spectroscopy, XRD analysis, and UV-Vis spectroscopy was done to determine
the material composition of the sintered glass.
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9:45 - A NEW FOSSIL MARINE DIATOM FROM ANTARCTICA AND ITS POTENTIAL AS A
MIOCENE PALEOCLIMATIC PROXY

Joe Stalder
University of Nebraska-
Lincoln 

Fossil marine diatoms, autotrophic protists that produce a silicified cell wall, are often used in paleoclimate and paleoceanographic
reconstructions since they provide information about the age and depositional environment of the sediments in which they are found. The
diatom genus Stellarima is common within sediment cores taken from Antarctica, and presently comprises two extant species: S.
microtrias and S. stellaris. Today, S. microtrias inhabits cold waters (-2°C to 1°C) and is associated with sea ice, whereas S. stellaris is
present in warmer waters (>3°C), generally north of the Polar Frontal Zone in the Southern Ocean. Antarctica provides a suitable location
for studying climate change and past ice sheet variability since its ice sheets are vulnerable to increased melting as global ocean
temperatures continue to rise. IODP Expedition 374 drilled Site U1521 in the Ross Sea to recover sediments deposited during the
Miocene Climatic Optimum (17-14.5 Ma). Both Stellarima species are present within this interval at Site U1521, Core 9. In addition, a new
fossil species of Stellarima was identified. Our research aims to describe the morphology and distribution of this new diatom using light
and scanning electron microscopy. The new species is differentiated from the others by the presence of a greater number of  labiate



processes (15 to 30) arranged in two central rings on the valve face, whereas the other species have only 2-8 labiate processes arranged
in a singular ring or central field. The stratigraphic occurrence of the new species tracks closely with S. stellaris, indicating that this diatom
likely lived in warmer waters. Additionally, since S. stellaris also has a larger number of labiate processes than S. microtrias, it is possible
that the number of labiate processes on Stellarima specimens, or the abundance ratio of these two taxa, could be used as a proxy for
surface water paleotemperature reconstructions in the southern high latitudes.
 

10:00 - MUSEUM COLLECTIONS REVEAL CAMPANIAN AGE MARINE DIATOM AND
SILICOFLAGELLATE BIOSTRATIGRAPHY FROM VEGA AND HUMPS ISLANDS

Jason Coenen
University of Nebraska-
Lincoln 

Fossil marine diatoms in Cretaceous strata provide key windows into phytoplankton paleoecology during greenhouse
“hothouse” climates. Campanian diatom biostratigraphic assemblages are well documented in the Northern
Hemisphere, but confirmed southern high-latitude records remain sparse (e.g., DSDP Site 275; Seymour Island,
Antarctic Peninsula). The James Ross Basin (northeastern Antarctic Peninsula) preserves marine-to-terrestrial
deposits spanning the Aptian to Oligocene and offers an opportunity to expand southern high-latitude diatom
biostratigraphy and to document paleoenvironmental changes. 
We investigated diatoms and other siliceous microfossil assemblages from concretions in the Mariambo Group on
Vega and Humps islands using archived collections from the University of Washington Burke Museum (UWBM) and
the Polar Rock Repository (PRR; Ohio State University).  The Cape Lamb area of Vega Island exposes Campanian
strata in the Herbert Sound Member (Snow Hill Island Formation) and the overlying ~330 m-thick Cape Lamb Member
(upper Campanian to lower Maastrichtian). We analyzed 22 concretions from Vega Island and two from Humps Island
(including one sample with exceptional preservation of siliceous microfossils), as well as four concretions from the
PRR collections from Vega Island. The UWBM material was collected from a section equivalent to the British Antarctic
Survey’s DJ.83 section. 
Recent Sr-isotope ages indicate the Cape Lamb Member spans ~4.2 Myr (73.4-69.3 Ma), placing the studied Vega
Island assemblages in the late Campanian. Diatom preservation and abundance vary stratigraphically, with the best-
preserved and most abundant intervals at ~2.2m, 13m, 68m, and 109 m stratigraphic height. These abundance
changes might reflect the late Campanian transgression-regression cycles.
 Humps Island assemblages are consistent with a late Campanian age, although these samples are from float, which
introduces stratigraphic uncertainty within the ~200 m Campanian—Maastrichtian section. These preliminary results
demonstrate the potential for museum concretion collections to refine southern high-latitude Campanian diatom
biostratigraphy and provide paleoenvironmental context complementary to the region’s extensive macrofossil record. 
 

10:15 - COMPOSITE RECORD OF CENOZOIC MARINE BIOGENIC SEDIMENTATION ACROSS
WEST ANTARCTICA

Megan Heins
University of Nebraska-
Lincoln 

Reconstructing the Cenozoic history of the West Antarctic Ice Sheet (WAIS) has important implications for
understanding its sensitivity to climate and ocean forcings as our world warms.  A composite stratigraphic sequence
of marine sequences is identified from fossil marine microfossils (chiefly diatoms) recovered from sub-ice coring and
drilling projects in the Ross Embayment. Fossil marine diatoms provide a physical record of open marine
sedimentation across WAIS interior basins during past intervals of ice sheet retreat. This composite history is
constructed through the study of reworked diatom-bearing sediment clasts, eroded from subglacial strata by flow of
grounded ice. Several distinct age cohorts are identified: Early Oligocene (Pyxilla reticulata, Hemiaulus
caracteristicus), Early Miocene (Thalassiosira praefraga), Middle Miocene (Denticulopsis maccollumii), and Late
Miocene (Actinocyclus octonarius, Thalassiosira torokina, Stephanoca speculum var. pseudofibulum plexus). These



differing age cohorts can be used as provenance indicators of paleoglacial flow underneath the Ross Ice Shelf. Many
of these age cohorts come from discrete soft-sediment clasts. These clasts offer a look at original material that has
not been fully glacially reworked, allowing us to parse through the mixed assemblages commonly found in Antarctic
shelf sediments. Due to the discrete nature of the diatom assemblages within the clasts, the biostratigraphic principals
of co-occurrence and presence/absence can be used to narrow biostratigraphic age interpretations across the
embayment. Results are compiled from many sites in the Ross Embayment, including results from the Ross Ice Shelf
Project, Kamb Ice Stream, SALSA Project, and the SWAIS2C project site survey coring and drilling results. These
records identify a consistent composite history of marine sedimentation across the Ross Embayment and reflect past
times of sustained West Antarctic Ice Sheet retreat.

10:30 - ARE FRACTURES FRACTAL? - A MICROSCALE ANALYSIS OF FRACTURES IN
CARBONATES AT DIFFERENT MAGNIFICATION SCALES

Maddyn Wenstrand
University of Nebraska-
Lincoln 

As increasing carbon dioxide levels in our atmosphere, and subsequently climate change, has an increasingly
apparent impact on our planet, ecosystems, and atmosphere, understanding our planet is more critical than ever. A
possible step for mitigating the amount of carbon dioxide (CO2) in our atmosphere is to store it in sedimentary layers
of the Earth’s crust through various methods, for example, stratigraphic trapping and solubility trapping. However, to
implement this mode of storage as reliably as possible, we must understand the fracture networks in different types of
sedimentary rocks through topology and the identification of various node types. These include “I,” “V,” “Y,” and “X”
nodes, where “I” nodes are connected to one fracture branch, “V” nodes are connected to two,” “Y” nodes connect to
three, and “X” nodes have four.

Using UV reactive resin thin-section samples collected from previous workers, node types are identified and recorded
on different magnification scales (2.5 mm, 1 mm, and 500 ?m). These data are then entered into a spreadsheet with
topology parameters such as the total number of branches, average connections per branch, and dimensionless
intensity per branches, for analysis.

After initial analysis we expect to find a difference in topology between the scales used in this project and the outcrop
scale. Preliminary data has been collected and showed an overall increase in the number of visible nodes on higher
magnification levels, as well as an increased prevalence of “V,” “X,” and especially “Y” nodes with these higher levels
of magnification. These collected data will provide a better understanding of carbonate fracture networks, because
most of the previous research done on topology has focused on siliciclastics. They will therefore also contribute to the
reliability of human-initiated storage of carbon dioxide in carbonates.
 

10:45 - ASSESSING FAULT ARCHITECTURE AND DAMAGE ZONES AROUND FAULT SEGMENTS
IN SUBDUCTION ZONES

Shae Mitchell
University of Nebraska-
Lincoln 

Most previous research on subduction zones focuses on deeper portions of megathrust events, ignoring shallow parts
of the system that are locked. Locked margins can cause aseismic slip events that are often linked to Mw 8 events as
well as large tsunamis. Analysis and cataloging of these data from Costa Rica and Cascadia allows for a better
understanding of the behavior locked faults exhibit and the overall effects a major earthquake would have on the
surrounding area.



This project analyzes IODP cores drilled in Costa Rica (Expeditions 334, 344) and Cascadia (Expeditions 311, 328)
for fault architecture and damage. We analyzed downhole log and ship-based datasets from these expeditions, such
as magnetic susceptibility, to assess variability in the cores before logging. We logged core from Cascadia and Costa
Rica and collected samples for thin-section petrography, as well as additional samples for mineralogy analysis. Slip
plane and clay mineralogy analysis will be used to determine the extent of damage and the relationship between slip,
creep, and physical and mineralogical characteristics of a fault zone.

Preliminary results suggest that there is a correlation between variability in ship-based measurements and fault
location and style. We will further present results from the core logging, where we expect to find wide damage zones
relative to the width of the fault core which is characterized by microstructures formed under a ductile constant slip
regime. This research will improve awareness and preparedness for major seismic events along these fault margins
by better understanding the behavior of locked faults. More accurate safety measures can be taken, allowing for
increased public safety when seismic events occur on these margins. Given that the Cascadia margin shares
characteristics with the Japan Trench, and events similar to the 2011 Tohoku-Oki event may be possible, this study
also represents an increase in knowledge pertinent to hazard planning in the region.
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9:45 - TESTING CHARLES BESSEY'S VISION: AFFORESTATION OF THE NEBRASKA SANDHILLS
IN A WRF SIMULATION

Ross Dixon
University of Nebraska
Lincoln 

At the turn of the 20th century, botanist Charles Bessey hypothesized that the Nebraska Sandhills, a region
historically characterized by expansive grass-covered sand dunes, could support large-scale afforestation. While
Bessey explored this on a localized scale by planting an experimental forest, which later became the Nebraska
National Forest, his hypothesis was never rigorously tested across the entire Sandhills due to several challenges
which arose maintaining this forest. However, with the power of numerical modeling, we can explore how planting
millions of trees across 19,000 square miles of the Nebraska Sandhills may have altered the local and regional
climate. We use the Weather Research and Forecasting (WRF) model coupled with the Noah-MP land surface model
to produce a twenty year control simulation for the Central United States. Then we perform a simulation where we
change the vegetation type and land-surface characteristics read into Noah-MP for the Nebraska Sandhills region to
represent a forested region instead of the grasslands represented in the control simulation. Analysis of changes in
low-level temperature, precipitation, winds, and surface fluxes shows the impact of replacing the natural grasslands in
the Sandhill region with forests, not just in the region of the Sandhills, but across the larger central Great Plains
region. This project not only honors Charles Bessey’s pioneering ecological insight but also provides a powerful case
study which has implications for climate adaptation and land management across the Great Plains.

10:00 - IMPROVING RAINFALL FORECASTS OVER EAST AFRICA THROUGH HIGH-RESOLUTION
WRF SIMULATIONS WITH DATA ASSIMILATION

Dessydery Mngao
University of Nebraska-
Lincoln 



Accurate rainfall forecast across East Africa remains a major scientific and operational challenge due to the region’s
complex climate dynamics, diverse topography, and sparse observational networks. This limitation is particularly
critical for East African countries, where agriculture and hydropower generation depend heavily on rainfall, making
societies highly vulnerable to variability and extremes. Despite the socioeconomic importance of rainfall forecasting,
current numerical weather prediction systems often struggle to represent the timing and intensity of precipitation at
spatial and temporal scales relevant to decision?makers in the region. The extreme rainfall event of April 2024, during
which persistent and intense precipitation triggered widespread flooding across parts of East Africa, resulting in loss
of life, displacement of communities, and damage to infrastructure, illustrates this gap and underscores the urgent
need to enhance the accuracy of precipitation forecast. Recent studies evaluating the Weather Research and
Forecasting (WRF) model over East Africa have shown that short?lead forecasts can capture event occurrence, but
predictive skill typically declines beyond a few days, especially for heavy rainfall events. We hope to improve these
forecasts by applying data assimilation methods, which have demonstrated promising improvements in rainfall
prediction accuracy when satellite and in?situ observations are assimilated into model initial conditions. In this study,
we produce high?resolution WRF simulations of April 2024 extreme rainfall event to evaluate baseline model
performance and to demonstrate the potential of including data assimilation for regional forecasting. The anticipated
outcomes include more reliable rainfall forecasts to support agricultural planning, drought and flood early warning, and
hydropower operation management across East Africa.

10:15 - SNOW DROUGHT IN THE MISSOURI RIVER BASIN IN A CHANGING CLIMATE

Liang Chen
University of Nebraska
Lincoln 

Snow drought affects water resources, streamflow forecasting, soil moisture, and agriculture in the Missouri River
Basin. Although it is increasingly recognized as an important type of drought, its spatial and temporal characteristics
over recent decades, as well as its impacts on regional hydrology in the basin, remain poorly understood. Using high-
resolution observational and modeling datasets, this study developed a climatology of snow drought in the Missouri
River Basin since 1979 and examined its relationship with subsequent spring and summer soil moisture and
hydrologic drought. Results indicate that warm-and-dry snow drought is the dominant type across the basin, while
warm snow drought is more prevalent in Lower Missouri and dry snow drought in Upper Missouri. Drought frequency,
spatial coverage, and intensity show an overall increasing trend—particularly for warm and warm-and-dry snow
droughts. The developed climatology is consistent across multiple datasets, including ERA5-Land, CONUS404, and
the National Snowfall Analysis. During significant snow drought years, warm and dry anomalies are evident across
the basin in the subsequent spring and summer, suggesting potential land–atmosphere feedback effects. Streamflow
analysis from 29 gauging stations also reveals varying responses to snow droughts across subregions and time
scales.
 

10:30 - SPATIOTEMPORAL DYNAMICS OF FLASH DROUGHTS AND CONVENTIONAL DROUGHT
USING MULTIPLE INDICATORS

Vishnu Prasad C V
University of Nebraska
Lincoln 

Flash droughts, characterized by their rapid intensification, pose a significant challenge for traditional monitoring
systems that rely on indices with longer response timescales, with particularly severe consequences for agricultural
systems across the Great Plains. This study examines the spatiotemporal dynamics of both flash and conventional
droughts across the contiguous United States from 2000 to 2024, comparing multiple hydro-climatic indicators
including the Evaporative Stress Index (ESI) from NLDAS and ERA5, NLDAS-derived surface (0-10cm) and root-zone
(0-100cm) soil moisture, and the U.S. Drought Monitor (USDM). Spatial frequency analysis identifies the Central and
Southern Great Plains as primary flash drought hotspots, while conventional droughts exhibit broader spatial extent
with longer durations across the same region. ERA5 ESI shows a tendency toward higher event frequency in the



Western U.S. relative to NLDAS and USDM. A case study of the 2012–2014 Central Great Plains drought
demonstrates that surface indicators provide critical early-warning signals ahead of USDM category shifts, while root-
zone soil moisture exhibits a pronounced hydrological persistence, remaining in a deficit state for several months after
surface conditions normalize. These findings support the adoption of multi-indicator drought frameworks for both flash
drought early warning and accurate characterization of drought termination.
 

10:45 - REGIME-DEPENDENT EFFECTS OF IRRIGATION ON DOWNWIND PRECIPITATION: A
STUDY IN THE U.S. CENTRAL GREAT PLAINS

Ifeanyi Chukwudi
Achugbu
University of Nebraska-
Lincoln 

Irrigation modifies land-atmosphere interactions by altering surface fluxes, boundary-layer thermodynamics, and
moisture transport, yet its influence on precipitation remains highly regime dependent. Using convection-permitting
WRF simulations with and without irrigation, we investigate how irrigation impacts precipitation and its thermodynamic
and dynamical controls under three distinct synoptic regimes: quiescent, transitional, and strong synoptic disturbance.
A wind-aligned composite framework is applied to isolate coherent downwind responses relative to the background
low-level flow. Across all regimes, irrigation induces surface cooling and enhanced latent heat flux over irrigated
areas, leading to increases in low-level moisture that are advected downwind. In quiescent conditions, irrigation
produces widespread increases in column-integrated CAPE and reduced lifting condensation level (LCL) and level of
free convection (LFC), indicating enhanced convective potential; however, LFC?LCL deficit anomalies remain weak
and spatially heterogeneous, reflecting limited dynamical organization. Consequently, the conversion of this enhanced
instability into a robust precipitation response is muted. In the transitional regime, irrigation generates coherent
negative LFC?LCL deficit anomalies near and downwind of irrigated areas, implying reduced ascent inhibition, which
aligns with a more organized enhancement of precipitation. Under strong synoptic forcing, LFC?LCL deficit anomalies
become displaced downwind, indicating rapid advection of irrigation-modified air masses, while large-scale dynamics
dominate moisture distribution and precipitation variability, reducing the relative influence of local thermodynamic
perturbations. These results demonstrate that irrigation can substantially enhance atmospheric instability and reduce
thermodynamic resistance to deep convection, but its impact on precipitation critically depends on the background
circulation. Precipitation responses are maximized when irrigation-induced thermodynamic enhancements, including
reductions in LFC?LCL deficit, are dynamically organized by synoptic-scale flow, highlighting the importance of
regime-dependent land–atmosphere coupling in modulating hydroclimate responses to irrigation.
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9:45 - THE CITY OF TOMORROW: HOW SUSTAINABLE CITY PLANNING TRANSFORMS URBAN
ENVIRONMENTS TO PROMOTE HUMAN HEALTH AND ENVIRONMEN

Deidra Renkenberger
Chadron State College 



The increase of densely populated areas due to urbanization alongside climate change has created a domino effect of
issues that directly affect humans negatively regarding health and the surrounding environment. Oversimplified city
designs have increased air pollution causing an urban heat island in the surrounding Omaha metro areas in
Nebraska. Previous research was completed and applied to improve the mid and western parts of the Omaha metro
area, however locations where these issues continue to persist and affect the most (eastern and northern alongside
the Missouri River) have not seen the same attention. Two eastern locations were chosen for research to address
ongoing issues of flooding and air pollution. Theoretical research on similar cities around the world was compared and
applied to create data for the areas suggested in these lower economic zones. It was discovered that several projects
had already been completed and/or still in development around the Park Avenue Neighborhood and had already
contributed to reducing key chemicals (PM25, PM10, & NOx) between 2008-2019. The heat in these areas was also
consistent throughout these years even though the world itself is seeing a constant rise in global warming. It is
suggested that to continue to contribute to air quality, solar panels with assistance from the City of Omaha should be
included in the discussion to further improve this zone. For the Riverfront locations it was discovered that
oversimplified urban crawl had damaged local and natural buffers for water flow that decreased resistance to flooding.
Additional projects have been added to reintroduce natural buffers and vegetation back into the environment with
additional levees to control water flow. It is suggested to reserve additional landscapes with natural vegetation to
assist with the increase in annual water levels and permeable pavement to be replaced and only used in the lower
elevations that are alongside the eastern part of the metro area to help assist in water build up and flow. These
findings coincide with the theoretical research that was completed with similar cities and show an improved
environmental landscape is achievable throughout the Omaha Metro area, not just the higher economic regions.
 

10:00 - COMPOSITION OF SEED BANKS IN RESTORED AND NON-RESTORED WETLANDS OF
THE RAINWATER BASIN (NEBRASKA)

Darynee Palser
university of Nebraska
at Kearney 

Letitia Reichart 
University of Nebraska
at Kearney 

Jayne Jonas 
University of Nebraska
at Kearney 

Nebraska has many wetlands that migrating birds use as stopover sites to acquire food resources for migration and
breeding. In recent years, sediment has filled in vital wetlands areas, possibly reducing food resources for these
birds. In this study, we focused on seed banks of three wetlands in central Nebraska that have been restored.
Wetlands can be restored in different ways, primarily in the depth of the excavation. We sampled soils from the newer
process of deeper excavation, the standard shallow excavation depth, and non-restored areas at each wetland site.
We germinated and grew seeds from soil samples in a laboratory setting to identify and count the plants to examine
the effects of wetland restoration on plant species that remain. We expect to see that both restoration methodologies
will maintain the native wetland plants for migrating birds better than non-restored areas. Determining the best
restoration practices to maintain plants used by migrating birds in wetlands will inform regional land managers and
will benefit future wetland restorations.  
Funding for this project provided by Nebraska EPSCoR Undergraduate Research Experience program, the Nebraska
Research Initiative, and the UNK Office of Undergraduate Research and Creativity Activity Undergraduate Research
Fellowship (URF) program.

10:15 - APPLYING GISCIENCE TO MODEL GRASSHOPPER DENSITY ACROSS WATERFOWL
PRODUCTION AREAS IN SOUTH-CENTRAL NEBRASKA

Megan tenBensel
University of Nebraska
at Kearney 

Grasshopper populations play important ecological roles as herbivores and food source for birds within
Nebraska’s Waterfowl Production Areas (WPAs), yet their spatial drivers remain understudied at fine scales. This
research applies GIScience techniques to evaluate how environmental factors—including soil temperature (TIR),
vegetation biomass (EVI), plant richness, and Cyperaceae cover—shape grasshopper density patterns across the



Prairie Dog and Gleason WPAs near Funk, Nebraska. Field-collected 1-meter ecological measurements were
integrated with Landsat-9 environmental indices to construct a multi-resolution spatial database.
Geographically Weighted Regression (GWR) revealed strong spatially varying relationships with soil temperature,
plant richness, and EVI. Empirical Bayesian Kriging (EBK) generated continuous prediction surfaces for key
environmental variables, and Generalized Linear Regression (GLR) derived from Prairie Dog data produced a
grasshopper density model across the entire study area. After applying a systematic bias correction to the Prairie
Dog–based GLR, the model accurately represented relative density patterns at Gleason and was visualized using
quantile-based ordinal mapping. Results demonstrate that grasshopper distribution is most influenced by soil
temperature, vegetation structure, and plant diversity, demonstrating how GIScience provides an effective framework
for integrating field-surveyed and remotely sensed environmental data to better characterize ecological relationships
and support future WPA management strategies.
Partial funding for this project was provided by the Nebraska Research Initiative.

10:30 - INFLUENCE OF NUTRIENT AVAILABILITY ON LIPID ACCUMULATION IN UNICELLULAR
GREEN ALGAE

Wyatt Schoenenberger
Wayne State College 

Algae are a promising renewable energy source for biofuel production due to their ability to produce lipids under
varying conditions. Nutrient availability, such as phosphorus and nitrogen, has been shown to influence lipid
metabolism and accumulation. In this study, two algae taxa, Chlorella vulgaris and Scenedesmus sp., were grown in
Bristol media under controlled conditions with varying nitrogen and phosphorus levels. Experimental groups were
grown in 10% or 5% of control nitrogen and/or phosphorus concentrations, while the control groups were grown in
stock media concentrations. Algae growth over a 4-week time span was determined via absorbance at 454 nm and
680 nm wavelengths using a spectrophotometer. Lipid analysis was conducted following algae harvest, and the
percentage of lipid per dry weight of algae was calculated. A 10% level of both nitrogen and phosphorus with
Scenedesmus sp. showed a 12 times increase in percent lipids extracted compared to the control. The 10% level of
nitrogen with Chlorella vulgaris resulted in a 13 times increase in percent lipids extracted compared to the control.
Overall, there is evidence that reducing nutrient levels greatly increases overall lipid accumulation in some green
algae, which could be utilized in biofuel production.

10:45 ESES-5 - AN EXPLORATION OF THE ANTI MULLERIAN HORMONE IN FEMALE OLIVE
RIDLEY SEA TURTLES

Marissa Ruiz
Hastings College 

The olive ridley sea turtle (Lepidochleys olivacea) is known for its high reproductive potential and annual mast
nestings, making them ideal candidates for studying possible indicators of reptilian fertility. Anti-Müllerian hormone
(AMH) plays a crucial role in sex determination and has proven useful as an indicator of ovarian reserve and fertility in
mammals. This study aims to determine if AMH can be used as a non-invasive way to assess reproductive health for
female olive ridley sea turtles. This study uses blood samples during the mating period and ultrasound images for
characterization of the reproductive tract to determine if AMH is detectable and, if so, if it is variable according to
ovarian status.

 

AVIAN COMMUNITY RESPONSES TO WETLAND RESTORATION IN WATERFOWL PRODUCTION
AREAS OF CENTRAL NEBRASKA



Connor Harrison
University of Nebraska
at Kearney 

Jayne Jonas 
University of Nebraska
at Kearney 

Jacob Cooper 
University of Nebraska
at Kearney 

Wetland complexes in the Rainwater Basin of south-central Nebraska provide key habitat for a range of grassland
and marshland birds. Over time, these wetlands have been subject to sedimentation from adjacent agricultural fields.
The US Fish and Wildlife Service (USFWS) has used two different restoration techniques to remove this
sedimentation and restore habitat for waterfowl and other birds. Using passive audio recording units, we are studying
bird assemblages associated with these two wetland restoration techniques, shallow versus deep excavation, in three
USFWS Waterfowl Production Areas in addition to an unrestored control area. Monitoring began in summer 2025 and
will continue through spring 2026 migration. Evaluation of data files is being done through open-source software.
Output is being manually evaluated for accuracy prior to initiating statistical analysis. These data will be used to
analyze patterns of bird species and communities between treatments to evaluate success of these techniques on
progress toward restoration goals. These ecosystems are vitally important to many migratory and local species, which
is why restoration efforts should be analyzed to inform future efforts. 
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9:45 - INCORPORATING DETECTOR RESPONSE EFFECTS INTO STARLIGHT SIMULATIONS OF
ULTRA-PERIPHERAL COLLISIONS

Limesha De Silva
Creighton University 

Creighton University is actively engaged in experimental nuclear physics research through major international
collaborations at both the Relativistic Heavy Ion Collider (RHIC) and the Large Hadron Collider (LHC). At modern
heavy-ion collider facilities, heavy nuclei are accelerated and collided at velocities approaching the speed of light,
enabling the study of nuclear matter under extreme conditions. Creighton researchers contribute to the study of ultra-
peripheral collisions (UPCs), in which the colliding nuclei do not physically overlap and interact primarily through
electromagnetic processes mediated by virtual photon exchange. Ultra-peripheral collisions provide a clean
environment for studying photon-induced interactions in heavy-ion systems. These processes are commonly modeled
using STARlight, a Monte Carlo event generator written in C++ that simulates UPCs at both RHIC and LHC energies.
STARlight generates particle-level kinematic and event information but does not incorporate detector-response
effects. In this project, STARlight output will be used as input to a fast detector simulation framework to produce
simulated data that more closely resembles experimental measurements. The effects of detector resolution on particle
and event-level observables will be studied, with emphasis on how specific detector components modify generator-
level distributions. In particular, this work will present the effects of the detector response of the ALICE Inner Tracking
System on the observation of the J/? ? µ+µ- process in ultra-peripheral collisions.
This work was partially funded by a grant from the US Department of Energy Office of Science.
 

10:00 - COMPARING OPTICAL REDOX RATIO AND PHASOR-BASED FLIM FOR METABOLIC
IMAGING OF SQUAMOUS CELL CARCINOMA

Jessica Forbes
Creighton University 

Squamous cell carcinoma (SCC) is the most common form of skin cancer, and current diagnostic techniques such as
punch biopsies are invasive, often repetitive, and fail to monitor changes in proliferation and metabolism. Because
altered metabolism is closely associated with cancerous proliferation, measurements of metabolic state may provide
insight into cancerous behavior and progression. Optical imaging offers a non-invasive alternative to probe cellular
metabolism with high spatial resolution. Our work compares two methods for optical metabolic imaging used to
assess metabolic changes in SCC cells; the optical redox ratio and phasor-based fluorescence lifetime imaging
microscopy (FLIM). We treated and imaged a line of SCC cells, taken from a head and neck cancer, to evaluate
metabolic changes due to oxygen conditions and treatment. Imaging was performed using a pulsed femtosecond
near-infrared laser to two-photon excite the endogenous flavoproteins and NADH coenzyme. Redox ratio analysis
was used to determine the intensity-weighted normalized fraction of oxidized flavoproteins and reduced NADH, while
phasor-based FLIM analysis was used to determine the protein bound fraction of NADH using fluorescence decay
kinetics. Preliminary results reveal that SCC cells kept at low oxygen (2%) produce a lower redox ratio and smaller
NADH bound fraction compared to cells under normoxic oxygen conditions (21%). These findings suggest cells
deprived of oxygen shift metabolism toward glycolysis and away from oxidative phosphorylation. Both methods detect
metabolic differences between oxygen environments, indicating that the redox ratio and phasor-based FLIM analysis
provide complementary measures of cellular metabolic state. This work supports the use of multi-photon optical
metabolic imaging as a tool for studying SCC metabolism in varying physiological environments. 
The project described was supported by an Institutional Development Award?(IDeA)?from?the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.?
 

10:15 - AI POWERED SEARCH FOR NEW PHYSICS IN ULTRAPERIPHERAL RELATIVISTIC
COLLISIONS OF HEAVY IONS



Brianna Kinkaid
Creighton University 

We present possible strategies for the detection of rare particle decays in ultraperipheral collisions by means of
anomaly detection. Ultraperipheral collisions are collisions of relativistic nuclei where the impact parameters are
greater than the sum of the two radii of the nuclei. Standard searches for new or rare particle decays in ultraperipheral
collisions rely on predefined decay topologies or available Monte Carlo simulations. By implementing anomaly
detection through the usage of autoencoders, it is possible to flag exotic events without having to define specific
selection criteria. Our autoencoder designs are trained with toy samples of processes observed in ultraperipheral
collisions in the ALICE detector at the Large Hadron Collider. Realistic experimental particle identification capabilities
have been included. The designs are tested using an independent sample of typical events that has been injected
with rare events. The test sample combines the various processes included in approximately the same ratios as they
are observed in ALICE data. The autoencoder is able to flag those injected rare events as exotic. It is also possible to
use a search based on anomaly detection to establish exclusion limits on the production of new resonances, or
exotica, in UPCs. This approach demonstrates the applicability of a new technique for rare particle searches in the
current and future data sets at collider experiments. This project is supported in part by the Department of Energy
through the grant DE-FG02-96ER40991. 

10:30 - ENHANCING THE STARLIGHT MONTE CARLO GENERATOR: INTEGRATING DETECTOR
INTERACTIONS FOR ULTRA-PERIPHERAL COLLISIONS

James Novak
Creighton University 

The Relativistic Heavy Ion Collider (RHIC) is a particle collider at Brookhaven Lab that allows research into ultra-
peripheral collisions (UPCs). UPCs occur when high-energy charged particles pass each other at distances greater
than the sum of their radii, avoiding direct hadronic interaction. Colliders like RHIC employ detectors like STAR to
determine the collisions that occurred. These ultra-peripheral collisions consist of photons interacting with particles
and each other at high energies, which result in the production of a diverse array of particles. STARlight is a Monte
Carlo generator, which models the particles produced in these interactions. STARlight output does not include
detector effects. My research focuses on adding a new functionality to this generator to account for the interactions
between the particles generated and the detector. I will present the effects of detector resolution within one
subdetector, the Time Projection Chamber, on track level and event level data and show how this impacts the
observation of a sample process, J/Psi?µ+µ-.
This work is partially supported by a grant from the US Department of Energy Office of Science.
 

10:45 - DESIGN AND EVALUATION OF A CLINICAL WORKFLOW TO QUANTIFY TRANSLATIONAL
MAGNETIC FORCES IN MRIS FOR ABANDONED EPICARDIAL

Ian Peyton
Creighton University 

Retained epicardial pacing leads pose a possible safety issue with patients needing an MRI. Manufacturers label their
leads as MRI conditional leaving doctors with little guidance on if their patients can be safely imaged in an MRI. One
possible danger of imaging these patients is the mechanical forces induced in paramagnetic objects due to the strong
magnetic field of an MRI. Our group created MRI safe fixtures following ANSI guidelines [1]. Using these fixtures, we
have created a workflow that allows us to quantify the B0 field and its gradient at any point on the patient couch. We
have created another workflow designed to measure the translational force on an object in the field. With the use of
these fixtures and our workflow, we mapped both the magnetic field and the magnetic gradient of a 3 Tesla Siemens
MAGNETOM MRI system at CHI Bergan Mercy Hospital. Using this map and the other fixture, we measured the ratio
of the forces of magnetism and gravity on grade 1 annealed titanium as well as an epicardial lead. Our outcomes



show that we have created an effective workflow for measuring the translational forces on objects in an MRI field.

1. Astm f2052-21 standard test method for measurement of magnetically induced displacement force on medical
devices in the magnetic resonance environment, 2021. ASTM International.
 

11:00 PHY-3 - DIFFRACTION: FROM LASERS TO ATOMS

Wyatt Walters
University of Nebraska
Lincoln 

The development of reliable quantum communication networks depends on our ability to faithfully transfer quantum
information between matter-based qubits and light-based qubits. One problem is that all qubits decohere and in that
way lose their quantum information. To understand decoherence, we study diffraction. We study single- and double-
slit diffraction for photons emitted from rubidium atoms. Conservation of momentum sets up entanglement between
photons and atoms, destroying the capability of the photons to produce an interference pattern. By studying how
coherence is preserved—or lost, particularly when varying the background gas pressure in a rubidium vapor cell, we
aim to understand the relation between decoherence and entanglement.
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AERORAG: OFFLINE RETRIEVAL-AUGMENTED GENERATION APPLICATION FOR AEROSPACE
DOCUMENTATION USING LLAMA 4

Dean Magara
Creighton University 

I developed a Retrieval?Augmented Generation (RAG) application using the advanced open-source LLaMA4
language model. The main objective is to deliver an offline RAG model on aerospace content and obtain insights. This
application would be deployable across different operating systems using Ollama and would not require an internet
connection. The developed model would be secure, not hallucinate, and would respond only to the knowledge base
on which it is trained. I would be utilizing the NASA STI Repository's public metadata dataset, delivered annually as
NDJSON bulk downloads. It contains structured fields such as titles, abstracts, keywords, authors, publication dates,
and PDF URLs. I built an innovative retrieval model using the foundational Llama 4 model, specifically tuned to
minimize hallucinations by constraining responses strictly to the ingested NASA STI corpus. I also created a step-by-
step guide for deploying the model and making it executable across different operating systems by utilizing the
Ollama framework. The results obtained will be made publicly available.

Grant Funding: NASA Nebraska Space Grant

AGENTIC AI-BASED FORECASTING FOR ENHANCED SPACE MISSION SAFETY

Nicholas Bloor
Creighton University 

Safe and reliable space launch operations depend critically on accurate short-term prediction of environmental constraints such as wind
shear in the lower and upper atmosphere, lightning risk, cloud cover, and precipitation. These factors directly impact launch commit
criteria (LCCs) that can identify delays. Current forecasting systems rely on deterministic models with limited update frequencies and
often lack the ability to quantify uncertainty at the fine scales needed for launch decisions. This project proposes an agentic AI-based
predictive framework that fuses multi-source data---including weather balloon soundings, radar and satellite imagery, surface
observations, and numerical weather prediction (NWP) outputs---to deliver probabilistic, high-resolution forecasts of launch-critical
atmospheric conditions. The methodology integrates data preprocessing, uncertainty quantification, and interpretability techniques to
ensure transparency and operational trustworthiness. Results from preliminary modeling demonstrate improved capability for predicting
LCC violations and enhanced potential for reducing unnecessary weather-related delays. The project highlights the promise of agentic AI
forecasting systems for increasing mission assurance and operational efficiency in space launch environments.This project was funded
by the NASA Nebraska Space Grant.

AI/ML FOR MICROGRAVITY FLOW BOILING: GENERATIVE MODELING OF TWO-PHASE FLOW
PATTERNS

Devahdhanush V.S.
University of Nebraska-
Lincoln 

Next-generation crewed Martian and lunar missions will employ advanced electronics, propulsion, and energy-
conversion systems that generate significantly higher thermal loads than current spacecraft. Managing these
unprecedented loads requires advanced high-heat-flux thermal-management technologies, with channel flow boiling
offering exceptional performance due to its latent-heat-driven heat transfer, while being inherently well-suited for
microgravity environments. Accurate predictive tools for key thermo-fluid parameters are essential for designing and
optimizing thermal-management and cryogenic-fluid-management systems. While prior AI/ML tools can predict
thermo-fluid parameters, they cannot generate the two-phase flow patterns that fundamentally govern boiling



performance. This study aims to develop an AI/ML-based generative model capable of reconstructing two-phase flow
patterns for microgravity flow boiling from specified operating conditions. This enables flow visualization both at the
system design stages and into existing opaque thermal hardware, enhancing system design, optimization, and safety.
The resulting model will support future digital-twin development for spacecraft thermal and cryogenic systems. This
effort is funded by NASA Nebraska EPSCoR.

DESIGN, PROTOTYPING, AND TESTING OF A DUST PROTECTION SYSTEM FOR LUNAR
DOCKING APPLICATIONS

Simon Thengvall
University of Nebraska-
Lincoln 

For lunar docking systems, the presence of lunar regolith in their operational environment poses unique challenges in
actuation mechanism design. The abrasive nature of regolith can impair the kinematic function of traditional terrestrial
mechanisms as well as contaminate critical spacecraft components such as environmental seals, causing them to fail.
This presentation advances prior work on the Simple External Attachment for Lunar Openings (SEALO) architecture,
a dust mitigation solution designed for compatibility with NASA's existing lunar crew transfer docking systems.
Through the development and testing of a 1/12th-scale prototype, the analytical force model for SEALO's passive
actuation mechanism is validated. Experimental results confirm a linear relationship between input and output forces,
although discrepancies due to friction and material deformation highlight areas for improvement. Overall, this work
establishes SEALO as a foundation for development of dust-tolerant lunar crew transfer docking systems with
implications for broader applications across the lunar exploration landscape. This work is supported by NASA under
award No. 44-0301-1000-301 through NASA Nebraska Space Grant.

EVALUATING A COMPACT 3D PRINTER FOR IMPROVING SPACE TRAVEL AND HOME
HEALTHCARE

Kendall Martin
University of Nebraska
Omaha 

The development of a compact 3D printer has the potential to revolutionize space travel and home healthcare. This is
a novel application and innovation of an already tested technology. 3D printing has been explored in previous NASA
projects. Fused Deposition Modeling has been used on the International Space Station (ISS). Fused Deposition
Modeling is a type of 3D printing that builds an object layer by layer using thermoplastic filament. This process has
been used to print sample medical supplies and replacement parts on the ISS. There is limited space and weight
capacity on the ISS, and the current ISS printer is 20 kg. A smaller 3D printer would increase the efficacy of this
technology for space. The proposed model for the new printer is 25% lighter.  This printer could also serve on earth
as a way for occupational therapists to increase their home health abilities by printing novel assistive devices.
Examples of this include silverware adapters and zipper pulls.  This project investigated the development of a small
3D printer and printed prototypes of the medical devices and tools available. This research serves as a foundation for
further studies as this technology is developed. This work was funded by the NASA Nebraska Space Grant.
 
 

NITROUS OXIDE-INDUCED CHANGES IN "INERT" FLUOROPOLYMERS USED IN AEROSPACE
PROPULSION

Grant Meyer
University of Nebraska-
Lincoln, College of
Engineering 



Ensuring efficiency in propulsion performance is critical to the safety of aerospace systems, where small material abnormalities can
cascade into disastrous outcomes. Fluoropolymers including polytetrafluorethylene (PTFE) are used extensively in propulsion assembly
due to their reputation for chemical inertness, but as newer propellants emerge in modern propulsion systems, such as nitrous oxide (N2
O), the effects on seal performance and compatibility must be carefully studied. The molecular, microstructural, and macroscopic
behavior of PTFE samples was investigated by exposing them to gaseous and liquid N2O over short-term (100 h) and long-term (2000 -
5000 h) durations. To connect chemical changes to performance, samples were evaluated using complementary measurements that
probe thermal resistance, stiffness, crystalline packing, and near-surface chemistry. This combined approach allows early-stage changes
to be identified even when the bulk appears remains visually unchanged. Complementary experiments incorporated magnesium oxide
(MgO) powder to probe catalatically active interfaces, and FTIR measurements showed an increase in hydroxyl features. These
preliminary results show measurable shifts in thermal and mechanical stability, along with molecular-weight-dependent behavior that
suggests PTFE "inertness" can be limited by chemical abnormalities such as hydrogen and oxygen-containing defects or reactive chain-
end environments. Together, these trends suggest a defect-mediated interaction pathway in which near-surface and interfacial changes
modify material properties. These findings underscore the need for compatibility screening beyond macroscopic inspection, while parallel
studies with PFAS-like, defect-containing model compounds are being used to validate the underlying reaction mechanism.

RESEARCH OF VARIABLE ELECTROMAGNETIC DRIVE AND THE POSSIBILITY OF
PROPELLANT-FREE SPACE PROPULSION

Reid Sherman
University of Nebraska
Lincoln, NASA
Nebraska Space
Grant 

Propellant-free propulsion is fascinating because it challenges what we think we know about physics, and if it were
ever proven feasible, it could completely change deep-space exploration. The biggest challenge is that we are still far
from a flight-ready system that could be used on today’s spacecraft.

Under the NASA Nebraska Space Grant Student Fellowship at the University of Nebraska–Lincoln, in collaboration
with Quantum Electro Dynamics, I am researching the Variable Electromagnetic (VEM) drive concept. The VEM drive
is an RF-driven electromagnetic system that is designed to produce a directional “pulling” force without expelling
reaction mass. My goal is not to assume the effect is real, but to develop a credible, repeatable experimental method
to test for force produced by the VEM.

I connected with David Pares of Quantum Electro Dynamics LLC, the inventor of this technology, and he granted me
permission to validate his experiments under license. This presentation focuses on the experiments that are showing
the most promise so far. I will explain the VEM prototype at a functional level, describe the prototype iterations I have
tested, outline how I measure and define “success” in the lab, share preliminary results, and discuss the next steps in
my research plan.

Early testing shows a repeatable directional “pulling” force that can be observed under specific RF power conditions.
During the presentation, I will share video evidence along with time-aligned datasets that show when RF power is
applied and how the system responds. While the observed motion is repeatable in the lab and encouraging, I am not
presenting it as a definitive propulsion demonstration. The key question remains: under what conditions does a
measurable, directionally consistent force signal appear, and what additional controls are required to distinguish true
momentum transfer from experimental artifacts?

Within the limits of a student laboratory, this work aims to build a replicable experimental method for evaluating
electromagnetic propulsion claims. Furthering this research is the hope of myself and all those who study
experimental propulsion for the future of space travel. My final paper will focus on repeatability, measurement
confidence, and the experimental controls needed to interpret the VEM system’s observed behavior.



 

TESTING THE RADIATION-DRIVEN ACCRETION DISK WIND MODEL IN QUASARS WITH BAL
VARIABILITY

Yukiko Hughes
Creighton University 

Broad absorption line (BAL) quasars offer valuable insight into the dynamics of quasar outflows and the structure of
active galactic nuclei. This project analyzes multi-epoch Sloan Digital Sky Survey (SDSS) spectra of the 27 BAL
quasars identified by Hemler et al. (2019) to test the predictions of the Murray & Chiang radiation-driven accretion
disk wind model. To support this analysis, we developed a Python-based pipeline to automate data retrieval, analysis,
and visualization of quasar spectra. Currently, we are working on a normalization algorithm to numerically measure
the BAL absorption features, enabling us to characterize BAL variability over time. Preliminary results reveal
measurable BAL variability in several quasars. Ongoing work will extend these methods across the full sample to
better analyze radiative acceleration and disk-wind geometry and their roles in quasar feedback and galaxy evolution.
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INTEGRATION OF EXCITATION-EMISSION SPECTROSCOPY WITH NEURAL NETWORKS FOR
THE IDENTIFICATION OF PATHOGENIC BACTERIA

Cody Schappert
University of Nebraska
at Omaha 

Rapid and reliable identification of pathogenic bacteria is critical to effectively prevent disease outbreaks and protect
public health, yet many conventional diagnostic methods require an extensive amount of time, resources, experience,
or a combination thereof. Therefore, development of simpler and faster methods remains of great interest. Among
proposed solutions, environment-sensitive fluorescent dyes are particularly promising. Their fluorescence spectra
change dependent on their microenvironment, and they can generate unique responses upon interacting with
bacteria. Excitation-emission spectroscopy is a multidimensional technique that allows recording data-rich responses
of such dyes. Various machine learning algorithms can be used to recognize and classify these fluorescence patterns
allowing for fast and accurate identification of pathogenic bacteria.

In this study, excitation-emission spectra of the dye 2-(4’-dimethylamino)-3-hydroxyflavone (DMAF) were recorded
upon interaction with four representative bacteria: Gram-negative Staphylococcus aureus and Bacillus subtilis and
Gram-positive Klebsiella pneumoniae and Escherichia coli. Four independent source datasets were collected under
the same experimental procedure and were systematically combined at multiple scales (100, 200, and 400 total
training data points) to examine the effects of dataset size and diversity on model performance.

Six convolutional neural networks of varying complexity were trained for both Gram-status and species-level
classification. Across all six architectures, testing accuracy improved consistently as dataset size and heterogeneity
increased. Models trained on data from multiple source datasets demonstrated patterns of reduced overfitting when
compared to models trained on data from only one source. Collectively, these observations demonstrate that
multidimensional spectral data can be effectively processed by adapted image classification neural networks and that
quantity and diversity of training data play a significant role in model performance and resilience, especially with
limited training data.
 

ADVANCED LAPAROSCOPIC SURGICAL SIMULATOR

Victoria Nelson
University of Nebraska-
Lincoln 

This project aims to develop a portable, cost-effective, and highly realistic surgical training simulator for various surgeries that integrates
virtual reality (VR) technology. Some surgeries being looked into are caesarean sections, hysterectomies, appendectomies, and hernia
repairs. Existing training systems are expensive and difficult to transport because they focus on the development of physical skills and
environments. This training simulator is designed to be compact, durable, and inexpensive, making it suitable for use in diverse
environments, including space exploration missions. To align with NASA's technological needs, this project addresses the critical
challenge of limited access to traditional training facilities in space. This simulator features a modular design, allowing for easy assembly
and disassembly, and is capable of tracking surgical instruments using a color-based segmentation algorithm and stereoscopic
perception. The simulation environment was initially focused on laparoscopic gallbladder surgery but is evolving to work for other
surgeries. Key outcomes include improved surgical confidence, reduced errors, and enhanced cognitive skills acquisition. Ultimately, this
innovative training simulator will contribute to advancing surgical education and preparedness, improving patient outcomes, and ensuring
the health and safety of astronauts during space missions.
 

ANALYSIS AND COMPARISON OF ANTIMICROBIAL ADDITIVE MANUFACTURING METHODS
FOR IN-SPACE MEDICAL MANUFACTURING



Dominic Koperski
University of Nebraska
at Omaha 

As human space exploration advances, the need for reliable, on-demand medical manufacturing becomes
increasingly important. With limited resupply opportunities and constrained storage capacity, these systems must also
maximize material efficiency. Additive manufacturing offers a transformative solution by enabling localized production
of medical devices while minimizing waste and enabling rapid response to unforeseen medical needs. Fused
deposition modeling can introduce structural weaknesses due to inconsistent extrusion and internal void formation. In
contrast, selective laser sintering uses a high-powered laser to fuse polymer powder layer by layer, improving
interlayer bonding and overall mechanical integrity. This project evaluated selective laser sintering as an alternative to
fused deposition modeling for producing durable, antimicrobial medical devices suitable for both terrestrial and space
environments. This study combined PA-12 (nylon-based polymer) with a copper-based antimicrobial additive to create
recyclable medical components. Antimicrobial testing demonstrated 99.99% effectiveness against methicillin-
resistant Staphylococcus aureus (MRSA) in both immediate and longitudinal evaluations. Mechanical characterization
follows ASTM D638 for tensile properties and ASTM D695 for compressive properties and is being conducted on a
universal testing machine. Preliminary results indicate promising selective laser sintering tensile strength, elastic
modulus, and compressive performance when compared to fused deposition modeling. By improving mechanical
reliability while maintaining antimicrobial performance and material recyclability, selective laser sintering offers a
compelling solution for resource-limited environments such as long-duration space missions, supporting NASA’s
goals for astronaut health and in-space medical manufacturing. This project was funded by the NASA Nebraska
Space Grant. 
 

ASSISTIVE VS RESISTIVE ANKLE EXOSKELETON TORQUE EFFECTS ON GAIT

Jania Williams
University of Nebraska
at Omaha 

Introduction: Upon returning to Earth following spaceflight, astronauts often experience reductions in bone density and
muscle volume that impair gait and increase fall risk. Wearable robotic exoskeletons may help mitigate these deficits
by providing targeted mechanical assistance or resistance during walking. This study investigated the use of a
bilateral robotic ankle exoskeleton to examine how assistive and resistive ankle torques influence gait characteristics
and joint biomechanics. Understanding these biomechanical responses may inform future rehabilitation strategies
aimed at maintaining or restoring gait performance after spaceflight. We hypothesized that joint kinematics and
spatiotemporal characteristics would differ between assistive and resistive conditions due to the distinct
biomechanical demands imposed by each mode.

Methods: Four healthy young participants (22.4 ± 1.65 years) walked on a treadmill at a self-selected speed while
wearing a bilateral robotic ankle exoskeleton. Each participant completed three 15-minute walking conditions: (1)
baseline with the exoskeleton worn in transparent mode (0 Nm), (2) assistive torque at 0.18 Nm/kg, and (3) resistive
torque at 0.18 Nm/kg. Joint kinematics and spatiotemporal parameters were collected from the dominant limb during
each condition. Step length was evaluated across the entire gait cycle, while peak plantarflexion (PF) angle was
measured during late stance (50–65% of the gait cycle). A one-way repeated measures ANOVA was used to evaluate
the effect of condition on all outcome measures. Descriptive statistics were also used to identify trends across
conditions.



Results: No statistically significant differences were observed across conditions, likely due to the small sample size.
However, descriptive trends relative to the baseline condition were observed. Peak PF angle decreased during both
assistive (6.59%) and resistive (15.03%) conditions, with the lowest PF values occurring during resistance. A similar
pattern was observed for step length, which decreased relative to baseline during assistive (41.73%) and resistive
(36.87%) walking, while the difference between assistive and resistive conditions was minimal.

Discussion: The application of external ankle torques likely altered normal push-off mechanics during late stance,
contributing to reductions in peak PF angle. Because plantarflexion during push-off plays an important role in forward
propulsion, changes in ankle moment or timing may have influenced propulsion mechanics across powered
conditions. The reduction in step length may similarly reflect altered push-off mechanics or user adaptation to the
exoskeleton. In the resistive condition, opposition to plantarflexion likely reduced propulsive impulse. In the assistive
condition, participants may have adopted a more conservative gait pattern while adapting to powered assistance,
which can also result in shorter steps.

Future Work: Future studies should include larger sample sizes and incorporate joint kinetics and muscle activity
measurements, particularly from the soleus, to better characterize changes in propulsion and muscular demand
during assistive and resistive exoskeleton walking.

DEEP LEARNING ENABLED MULSEMEDIA COMMUNICATION IN 6G WIRELESS SYSTEMS

Aayam Adhikari
University of Nebraska-
Lincoln 

The traditional Multimedia systems that we are used to typically stimulate only sight and hearing, leaving other senses
like touch, smell, and taste unexplored. However, the rise of Extended Reality (XR), Holographic-Type
Communications (HTC), and the Metaverse demands truly immersive experiences that engage multiple human
senses, known as Multi-sensory media (Mulsemedia). Mulsemedia transmission over communication networks faces
challenges such as synchronization and heterogeneous media. This paper provides an overview of Mulsemedia
Communication and proposes a new deep learning based communication framework for Mulsemedia Creation and
Mulsemedia Recovery to address these challenges by exploiting the semantic context shared across different sensory
modalities. For both tasks, our major motive is to utilize one sensory media to generate another sensory media,
technically, to save time, bandwidth, and overcome the limitations posed by the communication mediums. We validate
our approach on two distinct datasets: a wind–video (‘seeing-the-wind’) dataset and the EarthNet2021x dataset. For
the wind dataset, we extract wind effects from video and recover frames using wind speed. We then demonstrate
generalization on EarthNet2021x by extracting environmental data (rain and temperature) from satellite images and
also recover satellite images using those weather variables. Simulation results demonstrate that mulsemedia can be
successfully created and recovered at the destination using deep learning under various channel conditions with
reduced wireless bandwidth usage.

IMPACTS OF GROUP III MUSCLE AFFERENT STIMULATION DURING PROLONGED SITTING IN
MILD HYPERCAPNIC CONDITIONS IN OLDER ADULTS

Andres Benitez-Albiter
University of Nebraska
at Omaha 



Introduction: Aging is associated with increased sedentary behaviors that contribute to physiological changes such
as reduced vascular endothelial function, increased arterial stiffness, and altered autonomic control, all of which
elevate cardiovascular disease (CVD) risk and may render older adults more vulnerable to additional environmental
stressors. These conditions are particularly relevant to spaceflight, where crew members are exposed to severe
inactivity and elevated levels of CO2 for extended periods of time. Prolonged sitting (PS) in mild hypercapnic
environments represents a significant stressor, yet the combined effects of PS and mild hypercapnia on vascular
health in older adults remain unknown. Purpose: This study aimed to explore the cardiovascular effects of PS in a
mild hypercapnic environment in older adults. Additionally, it examined whether passive leg movement could help
preserve vascular function in this setting. Methods: 10 healthy older adults (8 males, average age 74 ± 4.46 years)
took part in two experimental visits, each involving 2.5 hours of PS in a mild hypercapnic environment (CO2 = 1500
ppm). The sessions included a control condition with no movement (CON) and a passive leg movement condition
(PASS). Endothelial function in the popliteal and brachial arteries was assessed through flow-mediated dilation
(FMD), while femoral artery blood flow/shear was assessed with Doppler ultrasound. Reoxygenation and metabolic
rate, indexes of microvascular function, were evaluated using near-infrared spectroscopy. Venous pooling was
estimated by measuring calf girth. All assessments were conducted before and after PS. Results: Brachial FMD was
reduced in the CON condition compared with PASS (?-2.23 ± 1.64%, P<0.0001 vs ?-0.50 ± 1.54%, P=0.0439,
respectively). Popliteal FMD was attenuated in the CON condition compared to PASS (?-2.44 ± 1.26%, P<0.0001 vs
?-0.59 ± 1.14%, P=0.05, respectively). Femoral artery blood flow and shear decreased only in the CON (?-409.78 ±
730.39 mL/min, P<0.0001 and ?-44.06 ± 100.04 s-1, P=0.0011, respectively). Muscle metabolic rate and
reoxygenation rate only decreased in the CON condition (?-0.04 ± 0.06 TOI%/s, P=0.0141 and ?-0.47 ± 0.97 TOI%/s,
P=0.204). Calf girth only increased in the CON condition (?0.98 ± 4.99 cm, P=0.0006). Conclusion: This preliminary
data shows that uninterrupted prolonged sitting with mild hypercapnia further impaired the already compromised
macro- and micro-vascular function of older adults. However, intermittent bouts of passive movement were sufficient
to preserve leg vascular function during bouts of PS. These findings may have important implications for developing
countermeasures to protect vascular health during long-duration space missions.

LIQUID METAL EMULSION INKS FOR IN-SPACE ADDITIVE MANUFACTURING OF SOFT AND
STRETCHABLE ELECTRONICS

Spencer Pak
University of Nebraska-
Lincoln 

The ability to manufacture, repair, and recycle parts on-demand in resource limited environments, such as on long-
duration missions, will significantly reduce the logistical requirements of transporting goods from earth, enhance crew
safety, and support sustainable practices in space. Here, we introduce a new space grade emulsion ink consisting of
liquid metal (LM) droplets embedded in a space grade elastomer, which can be cured into an elastomer composite.
LM elastomer composites offer promising potential for on-demand manufacturing in resource limited environments
due to their unique combination of electrical, thermal, and mechanical properties that can be tailored during the
manufacturing process. Using direct ink writing 3D printing techniques the LM microstructures (i.e., shape, orientation,
and connectivity) can be programmed on demand throughout a printed part. In contrast to inks with rigid particles that
have fixed shape and size, emulsion inks with liquid phase fillers offer new opportunities to generate unique LM
microstructures that are locked in during printing. Example microstructures include smooth and discrete transitions
from spherical to needle-like droplets, curvilinear microstructures, geometrically complex embedded inclusion
patterns, and connected LM networks. The printed materials are soft (modulus <200 kPa), highly deformable (>600 %
strain), and can be made locally insulating or electrically conductive using a single ink by controlling the process
conditions. These capabilities are demonstrated by embedding elongated LM droplets in a soft heat sink, which
rapidly dissipates heat from high-power LEDs. The combination of the solid–liquid composites with direct ink writing to
achieve multifunctional capabilities will enable on-demand creation of critical parts, improving system reliability,
redundancy, and sustainability. Ultimately, these advances will reduce costs associated with space missions by
minimizing the need to launch pre-manufactured resources from Earth.
 



NEURON-BASED THERAPEUTIC SIGNATURE EXTRACTION FOR RADIOIMMUNOTHERAPY
AGAINST BRAIN CANCER

Michael McDanald
Creighton University 

Glioblastoma is the most common and lethal form of brain cancer. Prognosis is extremely poor, with a 15-month median survival rate
following treatment. Current treatment strategies include surgery, chemotherapy, and radiotherapy in various combinations, though their
effectiveness is limited. The urgent need to develop new treatment modalities has led to techniques such as 3D cell culturing for
generating more realistic tumor models. A useful 3D cell culturing system is enabled by NASA’s rotary cell culturing system (RCCS), in
which cell spheroids are created in a simulated microgravity environment. Additionally, new therapeutic methods such as immunotherapy
and epigenetic modification are being investigated in many labs, including ours. Currently, the effects of these therapeutic combinations
on healthy neuronal cells are hardly studied in dedicated in vitro assays. Here, we investigate the effects of radioimmunotherapy on
healthy neuronal cells in view of treatment against glioblastoma, utilizing RCCS machinery. Clinically relevant doses of radiation
treatment are applied to neuronal cells via a standard cell irradiator, along with doses of select immunotherapy drugs. In days and weeks,
data is collected on cell/tumor morphology, migration, and survival, and analyzed using techniques such as Unsupervised AI Machine
Learning. Preliminary results will be presented. Beyond glioblastoma and brain cancers, this work lays the foundation for optimization of
new microphysiological systems for drug development and personalized medicine.
 

PREDICTING THERMAL AND INTERFACIAL CHARACTERISTICS OF MICROGRAVITY FLOW
BOILING ON THE INTERNATIONAL SPACE STATION

Devahdhanush V.S.
University of Nebraska-
Lincoln 

Future space missions, including NASA's planned missions to the Moon and Mars, require major advancements in
high-heat-flux thermal management of electronics and propulsion systems. Two-phase flows with liquid-vapor phase
change, more specifically flow boiling in channels, is a prime contender for these applications. The thermal
performance is known to dramatically vary across different gravitational environments due to varying body forces
acting on large liquid–vapor density differences. To study this, the Flow Boiling and Condensation Experiment (FBCE)
generated a comprehensive database of microgravity flow boiling onboard the International Space Station (ISS).
Leveraging a large database of high-speed video and thermal data, this study aims to develop and apply a framework
of machine learning and computer vision techniques to further analyze and quantify interfacial features. Coupling
these metrics with heat transfer measurements will help develop more accurate predictive tools with fewer
assumptions, extended ranges of prediction, and pave the way for digital twins of two-phase thermal systems across
any gravity level. This effort is funded by NASA Nebraska Space Grant.
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CHM-1 - COMPUTATIONAL MODELING OF ARYL DIAZONIUM DEGRADATION PRODUCTS
RELEVANT TO NEUROPEPTIDE RECEPTOR PROTEIN LABELING

Ryan Inman
Creighton University 



Peptides bearing substituted aryl diazonium groups can be used to label neuropeptide receptor proteins, but this
process is hindered by the degradation of the reactive aryl diazonium. Experimental analysis reveals that the rate of
diazonium degradation is dependent on the aryl diazonium substituent. In this research, computational methods are
used to identify possible mechanisms for the formation of hydride and hydroxyl degradation products in three
substituted aryl diazonium compounds (Ar-Z-CH3, where Ar represents the aryl diazonium group and Z = CH2, O, S).
Charge distribution and bond length analyses demonstrate that the chemical structure of the diazo group is relatively
unaffected by the substituent. However, the substituent donates more electron density to the aryl ring in the order of Z
= O CH2 S. This electron donation correlates with longer Z-C bonds adjacent to the substituent. These trends are
consistent among the substituted aryl diazonium compounds and their hydride and hydroxyl degradation products.
Relaxed potential energy scans of the methyl group dihedral angle relative to the aryl ring reveal that the Z = CH2
substituted aryl diazonium compound is stable in two conformations, whereas the Z = O and S substituents induce a
more rigid geometry with only one stable conformer. The spatial distributions of the highest occupied molecular orbital
of each substituted aryl diazonium compound suggest that the more rigid structures of the Z = O and S substituted
compounds are due to enhanced ? orbital overlap between the substituent and the aryl ring when the methyl group
lies in the plane of the aryl ring. The increased flexibility of the Z = CH2 substituted aryl diazonium compound studied
here is consistent with the faster degradation rate observed experimentally for the Z = CH2 substituted aryl diazonium
peptides relative to the Z = O and S substituents. For the formation of a hydride degradation product, citrate from the
experimental buffer solution was identified as the likely hydrogen atom donor due to its energetic stability relative to
the other buffer components (e.g., trifluoroacetic acid, sulfamic acid, and dibasic phosphate). Isotopic exchange
experiments are consistent with this computed result, although not all hydrogen atom donors present in the reaction
mixture have been tested. Ongoing computational efforts include modeling the reaction pathways for the formation of
each hydride and hydroxyl degradation product. Insights from this work provide structural and mechanistic details that
may be used to reduce degradation in the synthesis of neuropeptide receptor protein labels; thus, optimizing these
synthetic routes and improving the efficiency of labeling neuropeptide receptor proteins for subsequent analysis.

CHM-2 - ANALYSIS OF A PUTATIVE FRAMESHIFTING RNA STRUCTURE FROM AGARICUS
BISPORUS (MUSHROOM)

Sulayman Ahmed
Creighton University 

Riboswitches are non-coding segments of RNA that undergo conformational changes when bound to metabolites,
resulting in changes to overall gene expression. Riboswitches are involved in many important metabolic pathways in
bacteria, but none have been identified in higher organisms. The Ornithine Decarboxylase Antizyme (OAZ) RNA is
involved in the synthesis and regulation of polyamines. Polyamines are essential organic molecules that specifically
bind to DNA and RNA, and they are heavily involved in many cellular processes. The crucial role that riboswitches
play in cell metabolism gives rise to the potential of developing antibiological agents. I have focused on determining
whether the OAZ RNA element in Agaricus bisporus exhibits the characteristics of a riboswitch. A key function of a
riboswitch RNA is a change in gene expression upon the RNA binding to a specific ligand, inducing a conformational
change in the RNA. To determine if the Agaricus bisporus OAZ RNA supports a change in gene expression, dual
luciferase assays are being performed with a construct that contains the OAZ riboswitch upstream of the Photinus
(firefly) luciferase gene. After transfection into HEK-293 cells, gene expression was quantified by measuring the ratio
of Photinus luciferase to Renilla luciferase (a transfection control) in the presence versus absence of polyamines
(including spermine, spermidine, pentaamine). Results indicate the highest Photinus versus Renilla luciferase activity
when exposed to spermine (in comparison to other polyamines), thereby exhibiting a change in gene expression and
showing specificity for one polyamine, another key characteristic of riboswitches.

CHM-3 - SYNTHESIS OF PEPTIDES TO ADDRESS ANTIBIOTIC RESISTANCE

Kian Botts
University of Nebraska
at Kearney 



Antibiotic resistance has become a major global concern due to the increasing ineffectiveness of conventional
antibiotics against bacterial infections and the risk of future pandemics, in which treatment options may be severely
limited. Moreover, there is a growing concern that even last-resort antibiotics could lose their effectiveness. Various
strategies have been explored to address this challenge, including the modification of existing drugs and the
development of entirely new antimicrobial agents. Peptides, composed of short sequences of amino acids, represent
a promising alternative to traditional antibiotics. They offer several advantages, such as broad-spectrum activity
against diverse pathogens and a reduced likelihood of resistance development. Here, we present the synthesis of
new peptides designed to combat antibiotic-resistant bacteria. 

CHM-4 - QUANTUM CHEMICAL DESCRIPTORS FOR ACIDITY: AN INTERPRETABLE QTAIM-
BASED PK? MODEL FOR CARBOXYLIC ACIDS

Gavin Darling
University of Nebraska
Omaha 

The acid dissociation constant (pKa) is a fundamental property governing molecular behavior, yet translating complex
quantum chemical data into simple, predictive models remains a challenge. Using high-level MP2/cc-pVQZ
calculations on 18 carboxylic acids, we identify a minimal set of complementary QTAIM descriptors—the average
carboxyl oxygen charge and a proton polarization index (qH/?O–H)—that capture two important electronic
determinants of acidity: conjugate base stabilization and O–H bond weakening. This two-parameter model achieves
excellent predictive accuracy (R² = 0.971, MAE = 0.20 pKa units) across a training set spanning four orders of
magnitude in acid strength, with leave-one-out cross-validation confirming its robustness (MAE = 0.24). The
descriptors provide direct chemical insight into the factors governing acid strength, bridging complex quantum
mechanical information with intuitive structural understanding. Current work focuses on validating the model against a
broader literature set to rigorously map its chemical domain of applicability, establishing a foundation for transferable,
interpretable QTAIM-based QSPR models grounded in quantum mechanical first principles.

CHM-5 - MODELING CPT2 DEFICIENCY IN CATERPILLARS TO INVESTIGATE LIPID
METABOLISM ALTERATIONS AND POTENTIAL THERAPEUTIC TARGETS

Megan Scheller
Creighton University 

Carnitine Palmitoyltransferase II (CPT2) deficiency is a rare metabolic disorder that disrupts mitochondrial long-chain
fatty acid beta-oxidation. This can lead to physiological and neurological symptoms, including unexplained
schizophrenic-like symptoms in some patients. To investigate the metabolic consequences of CPT2 dysfunction, our
lab used Spodoptera frugiperda model in which CPT2 expression is selectively reduced through morpholino knock-
out. This model allowed for the examination of lipid metabolism at different stages of larval development. The insects
were analyzed by instar stage to assess how fatty acid composition and utilization shift as development continues.
Samples were processed through chemical homogenization and analyzed using gas chromatography-mass
spectrometry (GC-MS) to quantify alterations in lipid composition and identify potential metabolic intermediates that
accumulate as a result of CPT2 deficiency. By characterizing the downstream effects of disrupted fatty acid oxidation,
this work claims to clarify the mechanistic basis of CPT2-related diseases and in later research identify potential
metabolic interventions to mitigate the negative clinical manifestations. 

CHM-6 - PURIFICATION AND CHARACTERIZATION OF HUMAN SERINE RACEMASE FOR
MECHANISTIC AND INHIBITOR SCREENING STUDIES

Ryan Dang
University of Nebraska
Lincoln 



Human serine racemase (hSR) is a pyridoxal phosphate (PLP)-dependent enzyme that converts L-serine to D-serine,
a co-agonist of the N-methyl-D-aspartate (NMDA) receptor involved in synaptic plasticity and learning. Dysregulation
of D-serine levels has appeared to be correlated with neurological disorders including Alzheimer's disease, ALS,
ischemic brain damage, and schizophrenia. In addition to racemization, hSR catalyzes a competing ?-elimination
reaction producing pyruvate. Prior work in our laboratory has identified key active site determinants of this bifurcated
mechanism, including the re-face base Ser84 and the substrate-positioning residue R135 (Nelson et al., J. Biol.
Chem. 2017), and has developed a ¹³C/²H isotopic crosstalk NMR assay for simultaneous monitoring of both
reactions and inhibitor screening ( Ramos de Dios et al., JACS 2023). However, more inhibition screening is required
to discover more potent and selective inhibitors to temporary modulation of enzyme activity. Here, we describe the
purification and characterization of wild-type hSR expressed as an MBP-fusion protein in Escherichia coli, employing
the MBP–hSR platform previously established in our laboratory in order to continue our pursuit in developing new
activity assays and screening techniques for this enzyme.
 

CHM-7 - STRUCTURAL ANALYSIS AND BINDING SPECIFICITY OF THE OAZ RNA IN MUS
MUSCULUS

Emily Meister
Creighton University 

Anjali Jayan 
Creighton University 

Our project investigates the binding specificity of the proposed OAZ-PK riboswitch RNA from mouse. Riboswitches
are segments of noncoding RNA that have the ability to modify gene expression by binding to cellular metabolites and
inducing structural change. Riboswitches have only been verified in bacteria; however, Dr. Soukup’s laboratory has
been focused on investigating a potential mammalian riboswitch RNA in the Ornithine Decarboxylase Antizyme
Pseudoknot (OAZ-PK) RNA. The goal of this research is to explore the interactions between the mouse 43 OAZ-PK
RNA and various polyamines using the technique Selective 2?- Hydroxyl Acylation analyzed by Primer Extension
(SHAPE). We hypothesize that our RNA will exhibit binding specificity for the polyamine spermine, the natural ligand,
but not for other polyamines. By studying the structure and function of non-coding RNAs and how they interact with
metabolites, our project will hopefully help lead to future design of potential anticancer and antibiological agents.
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ES-1 - MATHEMATICAL MODELING OF EARTH'S MAGNETIC FIELD

Anastasia Eriksen
University of Nebraska-
Lincoln 

Magnetic anomalies preserved in oceanic crust provide critical quantitative evidence for seafloor spreading and
tectonic evolution of the oceanic floor. This study develops a geophysical model of magnetic anomalies associated
with the active Kolbeinsey Ridge and the extinct Aegir Ridge located to the north of Iceland in the North Atlantic
Ocean. As oceanic crust forms at mid-ocean ridges, magnetic minerals align with the ambient geomagnetic field,
preserving a record of magnetic polarity reversals at that time. These reversals produce alternating positive and
negative magnetic anomaly patterns that can be used to reconstruct spreading histories and quantify tectonic
processes. This research applies mathematical expressions describing magnetic anomalies to generate synthetic
magnetic profiles using MATLAB. Individual crustal blocks are modeled based on assumed magnetic susceptibility of
crustal rocks, the known polarity of the ambient magnetic field, and the geometry of each crustal block. The individual



magnetic anomalies for each block are then combined to construct a continuous magnetic anomaly profile
representing the full oceanic crust along each ridge. Some model parameters are fixed during modeling. In particular,
the depth to the top of each crustal block is constrained by the bathymetry data, while the base of each block is
determined with an assumed standard thickness of oceanic crust of 7 km. The width of each crustal block is then
iteratively adjusted to achieve agreement between computed and observed magnetic anomalies. As the timing of the
past magnetic reversals is well known, the modeled widths of each crustal block allow us to compute how fast the
oceanic crust formed through time (the spreading rate). The resulting models allow us to quantify spreading rates and
evaluate variations in crustal production for both the Kolbeinsey and Aegir ridges. Comparing these active and extinct
spreading systems provides insight into the transition between ridge activity and extinction and improves our
understanding of the tectonic evolution of the North Atlantic region. This work demonstrates how mathematical
modeling of magnetic anomalies can be used to reconstruct geological processes occurring over millions of years and
contributes to broader efforts to understand the North Atlantic’s tectonic history.

ES-2 - THE UPCOMING FULBRIGHT PROJECT IN ICELAND IN THE SUMMER OF 2026

Irina Filina
University of Nebraska
Lincoln 

The Fulbright Program sponsors international academic exchange studies to promote both scientific and cultural
connections between the US and more than 160 countries. The upcoming Fulbright project titled “Testing continental
status of Icelandia via integration of geological and geophysical data” is inspired by a recently proposed new
provocative interpretation of Iceland's tectonic origin. This new model disputes a long-standing theory of Iceland’s
formation in oceanic settings by excessive magmatism at the Mid-Atlantic spreading center over the well-known hot
spot. The alternative hypothesis assumes no plume under Iceland, while the crust is continental in nature, which is
being continuously stretched and gradually modified by magmatic processes.  Based on this hypothesis, a new
sunken continent, Icelandia, has been proposed. One of the foundations for the proposed Icelandia is the presence of
felsic lavas documented in Iceland. The composition of felsic lava is traditionally tied to a continental signature in the
magmatic source, while the true oceanic magmas are of a mafic composition. While the majority of lavas in Iceland
are mafic basalts (consistent with oceanic affinity), there are locations in Iceland where rhyolitic lavas (more felsic) are
mapped.  The proposed study will include field observations of felsic lavas to constrain the modeling of Icelandic
crustal affinity. A complementary educational component (sponsored by the University of Nebraska) will involve a
group of US students in field activities in Iceland as a part of the GEOL497/897 Economic & Exploration Geology
class offered to the students of the Department of Earth and Atmospheric Sciences. At the time of submission, the
class has 20 participants who will have a 10-day trip to Iceland to study its facinating geology, exlore the country's
geothermal settings, and investigate its green energy initiatives. The project anticipates obtaining geological
constraints for the consequent integrated geophysical modeling, which, in turn, will allow us to test an important
tectonic hypothesis about the tectonic affiliation of Iceland and the existence of Icelandia. The project will also provide
professional development opportunities both for Dr. Filina and for the students participating in the complementary
educational activity.
 

ES-3 - POTENTIAL IMPACTS OF IRRIGATION ON HYDROCLIMATIC VARIABILITY OVER HIGH
MOUNTAIN ASIA

Tika Gurung
Department of Earth
and Atmospheric
Science, UNL 

The glaciers in High Mountain Asia (HMA) are experiencing heterogeneous mass loss, a phenomenon primarily
driven by large-scale atmospheric systems. However, the influence of local land-use changes on hydroclimate in the
glacier regions remains a significant knowledge gap. This is particularly relevant for the expansive and intensively
irrigated areas in the lowlands surrounding the HMA, which may exert remote impacts that influence the temperature



and precipitation processes of the high mountain regions. This study investigates the effects of lowland irrigation on
hydroclimate in HMA using Weather Research and Forecasting (WRF), coupled with the Noah-MP land surface
model. Two simulations (a control case and a flooding irrigation case) from 2016 to 2017 are used to assess
irrigation-induced changes in the atmospheric moisture and energy budget over the high mountain and surrounding
regions. Our preliminary findings suggest that the intensive irrigation in the lowlands (e.g., Lower Indus River basin in
Pakistan, Ganges basin in northern India and Bangladesh) leads to a significant local cooling effect, resulting in
modified moisture transport, especially during the monsoon season, and a contrasting response in precipitation
patterns in the irrigated areas and the high mountain regions. This research underscores the importance of accurately
accounting for local land-use changes as a potential, indirect driver of glacier dynamics and climate variability, offering
crucial insights for future climate modeling and water resource management in this climatically sensitive and
geographically complex region.

ES-4 - DEVELOPING A WINTER STORM CLIMATOLOGY FOR THE NORTH-CENTRAL UNITED
STATES

Thomas Kauzlarich
Department of Earth
and Atmospheric
Sciences 

During the cold season, the north-central United States (US) frequently experiences a wide range of hazardous
weather conditions associated with extratropical cyclones (ETCs). Depending on the track and intensity of these
ETCs, regional impacts can vary from severe thunderstorms to intense winter storms, which can cause hazardous
travel conditions, road closures, and substantial economic losses. While previous research has extensively examined
the ETC climatology across the north?central US, little attention has been given to the specific winter weather hazards
that accompany these systems, particularly snowfall and blowing snow (BLSN). This study aims to address that gap
by exploring the climatology of winter storms in the region, with a focus on assessing the spatiotemporal patterns,
trends, and severity of snow and BLSN associated with specific winter storm types. An established ETC framework
valid for the 1979–2024 cold seasons is adopted to construct the climatology of winter storms associated with three
dominant regional ETC types: Alberta clipper (AC), Colorado (CO), and Wyoming–Montana (WY-MT) lows. Hourly
snow water equivalent (SWE) and 10-m wind speed data from the land version of the ECMWF Reanalysis v5 were
obtained for the classified winter storms to calculate SWE and BLSN metrics across the cold seasons.

The results show that the winter storm types produce varying levels of winter weather hazards across the north-
central US. AC lows produce relatively light SWE amounts across the Northern Plains. Despite their lighter SWE
amounts, the strong winds accompanying these systems frequently generate BLSN events, although the events tend
to be less severe than those associated with other winter storm types. CO lows, by contrast, produce a broad SWE
footprint across the Central Plains and Upper Midwest and the heaviest snow events. These systems generate less
frequent BLSN events than AC lows and at more southern latitudes, yet with higher severity and spatial extent. WY-
MT lows produce SWE amounts across the Northern Plains and Upper Midwest that are generally lighter than CO
lows, though heavier than AC lows. BLSN is mostly confined to the Dakotas and has lower severity levels than CO
lows yet higher severity levels than AC lows. Long-term trend analyses reveal shifts in the SWE and BLSN behavior
in the winter storm types over the 45-year period. In AC lows, there are downtrends in SWE amounts and BLSN
frequency and severity across portions of the Northern Plains. In CO lows, there is an uptrend in SWE amounts and
BLSN frequency and severity across the Northern Plains, while there is a downtrend in SWE amounts and BLSN
severity across the Central Plains and Midwest, with little change in BLSN frequency. WY-MT lows feature the largest
shifts in SWE amounts and BLSN, with a downtrend in SWE amounts across the Northern Plains and an uptrend in
BLSN frequency. The findings from this study can be used to inform weather forecasters, transportation agencies,
and ecosystem scientists of evolving winter weather hazards and trends under changing climatic conditions.

 



ES-5 - DROUGHT PREDICTION AND UNDERSTANDING THE DRIVERS OF DROUGHT
DEVELOPMENT USING A MACHINE LEARNING APPROACH.

Lily Rippeteau
University of Nebraska-
Lincoln 

Over the past decade, droughts have drawn increasing attention due to their substantial agricultural and economic
consequences, particularly in the U.S. Great Plains area (e.g., the 2012 Central US event and the 2017 Northern
Plains event). Although certain large-scale atmospheric and oceanic patterns are necessary for drought development,
land- atmosphere interactions can play an important role in the intensification of drought conditions, especially for
flash drought. This study aims to predict drought conditions over the U.S. Great Plains at 1-3-week lead times using a
convolutional neural network (CNN) model. To forecast drought categories derived from the US Drought Monitor
(USDM), the models are trained using multi-source atmospheric and land-surface variables, including 500 hPa
geopotential height, precipitation, wind speed, surface radiation, humidity, and temperature from ERA5, soil moisture
from Global Land Evaporation Amsterdam Model (GLEAM) and North American Land Data Assimilation System
(NLDAS), and Normalized Difference Vegetation Index (NDVI) from satellite products. Model performance is
evaluated to unravel the atmospheric and land-surface processes that drive droughts at different lead times and
identify their relative contributions to drought development and intensification.

ES-6- - ASSESSING PROPAGATION AND REORGANIZATION OF THE KOLBEINSEY RIDGE
SINCE 11 MA USING INTEGRATED GEOPHYSICAL METHODS

Ethan Stowell
University of Nebraska-
Lincoln 

Global investigation of mid-ocean ridges has identified ridge propagation as a component of axial reorganization,
wherein one ridge segment grows at the expense of another’s shortening. This process leaves a V-shaped
propagator wake structure, composed of faults and pseudofaults. These structures are visible as lows in gravity data,
with transferred lithosphere appearing as a distorted magnetic signature. This study focuses on the actively spreading
Kolbeinsey Ridge, located North of Iceland and between the Tjörnes and Jan Mayen Fracture Zones. We have
identified three propagator wakes on the ridge. The southernmost wake presents a classic V-shape from
unidirectional propagation, while the W-shaped central wake and double-W-shaped northern wake indicate events
where propagation has reversed in direction multiple times. The mechanism(s) driving ridge propagation and its
reversal remains poorly understood. Our initial investigations built on legacy studies to analyze the propagation
history of individual wakes. We constrained the features’ geometries using gravity, bathymetry, and limited seismic
and earthquake data. We then integrated magnetic chron data to analyze critical times of propagation initiation and
reversal to reconstruct the evolution of the Kolbeinsey Ridge from 10.9 Ma to present. This study correlates the timing
and vector solution of critical propagation events with changing spreading asymmetry in order to better understand
the mechanism(s) driving ridge propagation.
 

ES-7 - INVESTIGATING PRECIPITATION VARIABILITY IN NEBRASKA USING NASA'S FINE-
RESOLUTION CLIMATE PROJECTION

Tucker Vandenberg
University of Nebraska-
Lincoln 

The Northern Great Plains region of the United States exhibits strong seasonal variability in precipitation, with
important implications for water resources, agriculture, and climate resilience. This study evaluates the performance
of two NASA Earth Exchange downscaled climate products (DCP30 and GDDP, with 30-arc-second and 0.25-degree
spatial resolutions, respectively) in reproducing observed seasonal precipitation patterns across the Great Plains.



Model output is compared with the NOAA Climate Gridded Dataset (NClimGrid) for the period 1950–2004.  Results
indicate both GDDP and DCP30 capture the broad seasonal patterns. However, localized features, such as enhanced
precipitation intensity over the Black Hills and Ozark Mountains, are represented only in the higher-resolution DCP30
product. Future precipitation projections are also assessed across different datasets. Our results highlight differences
in downscaling products and underscore the importance of regional evaluation when using climate products for impact
studies. 

ES-8 - HOW DOES EROSION AND INITIAL UNIT THICKNESS ALTER THE DEFORMATION OF A
FOLD-THRUST BELT?

Caroline Burberry
UNL 

When a collision of two tectonic plates occurs, fold thrust belts develop, which are widely recognized as the most
common mode in which the crust accommodates shortening. Most analog model experiments do not consider erosion
when documenting fold thrust belt formation. The lack of experiments on this topic means there are limited consistent
theoretical studies on the relationship between erosion and deformation. Preliminary experiments suggest that the
typical forward breaking thrust sequence is altered by eroding the hinterland, which we systematically investigated
using a series of analog models.

Our analog model series were (a) a series of three experiments collecting data on how erosion depth alters
deformation, and (b) a series of three experiments investigating how the balance of initial unit thickness and constant
erosion depth alters deformation. We compressed all models to 4cm, eroded the designated 4cm and compressed a
further 4cm. We photographed the models at regular intervals, measured wedge height, taper, and assessed thrust
movement at each increment of shortening.

Preliminary results indicate that there is a delicate balance between erosion depth and initial layer thickness. We
observed cases where the typical foreland-breaking thrust sequence was essentially unaffected, and cases where the
erosion depth was such that the hinterland-most thrust was reactivated. The collected data will lead to an increased
understanding of hinterland earthquake hazard in fold-thrust belts at active margins, which are both deforming and
undergoing erosion, and experience regular earthquake activity.
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AST-1 - SMUDGING AND POLISHING TO CREATE A NON-STICK SURFACE FOR CERAMIC
COOKWARE: AN EXPERIMENTAL STUDY

Galaxie Pendleton
University of Nebraska
- Lincoln 

This paper examines whether smudging and polishing the interior of a ceramic cooking vessel will result in a non-stick
cooking surface. This experimental study is inspired by the proto-historic Southwestern practice of smudging and
polishing ceramic bowls in the Mogollon region. Many scholars have assumed that smudged and polished cooking



surfaces result in non-stick cooking surfaces, but no experimental studies have been conducted to test this. This
project aims to restart the conversation around the non-stick nature of smudged and polished bowls by recording the
cleaning process after cooking corn mush. To create a holistic approach to this study, a cross-cultural comparison of
smudging practices and previous experimental studies is included to inform the methods and understand the study's
outcomes. The experiment shows that smudging and polishing a ceramic cooking bowl’s interior surface will result in
greater reusability and less cleaning time, due to the impermeability of smudged surfaces combined with polishing.
This project also highlights the need for further experimental work in this area, as the sample size in this study was
small and the timeline was constrained. 
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BMS-1 - DEVELOPMENT OF LONG-ACTING TEMSAVIR PRODRUG NANOFORMULATIONS FOR
HIV THERAPY

Sunday Ogundepo
University of Nebraska
Medical Center 

Background, Significance, Hypothesis: Antiretroviral therapy (ART) regimens have enabled sustained life- long
suppression of human immunodeficiency virus type one (HIV-1) replication and prevented new infections. However,
virologic control and preventative efficacy are directly linked to regimen adherence, which can be negatively affected
by disease co-morbidity, stigma, behavior, illicit drug use, access to healthcare, and cost. Such limitations have led to
extensive research and identification of long-acting (LA) injectables that provide sustained therapeutic drug levels.
Heavily treatment-experienced (HTE) individuals with multidrug-resistant HIV- 1 often rely on fostemsavir, the only
approved gp120 attachment inhibitor. However, its active form temsavir (TMR) has a short plasma half-life, requiring
twice-daily dosing contributing to poor adherence and increased risk of drug resistance. A long-acting temsavir could
reduce pill burden, minimize drug-level fluctuations, and expand treatment options for HTE patients. We hypothesized
that transformation of TMR into a prodrug library would alter physicochemical properties of the native drug to facilitate
creation of an extended-release formulation.
Experimental Design: A library of temsavir prodrugs were synthesized, characterized then formulated into surfactant
stabilized aqueous nanosuspensions. Cellular drug uptake, retention, and cytotoxicity were determined in human
monocyte derived macrophages. Pharmacokinetics studies were determined in Sprague Dawley (SD) rats and
BALB/c mice administered a single intramuscular injection at a dose of 100 mg/kg. Drug levels were quantified by LC-
MS/MS.
Data and Results: A single dose of the lead prodrug nanoformulation, NM1TMR, in BALB/c mice and SD rats
maintained plasma temsavir concentrations well above the reported oral Ctrough levels (478 ng/mL) for three weeks
(Figure 1, see poster). NM1TMR demonstrated a prolonged apparent half-life, consistent with slow drug absorption
and release from primary and secondary depots.
Conclusion: A single dose of NM1TMR in mice and rats sustains TMR concentrations above the target therapeutic
levels for up to three weeks. This promising data demonstrates the potential of a long acting TMR formulation through
rational prodrug design.
 

BMS-2 - EFFECTS OF ANDROGEN RECEPTOR-TARGETED THERAPY ON OSTEOBLASTS IN
THE TUMOR MICROENVIRONMENT



Eri Watanabe
University of Nebraska
at Kearney 

Prostate cancer is the second most diagnosed cancer and the second leading cause of cancer-related death among
men in the United States. Androgen receptor inhibitors such as enzalutamide and nilutamide are widely used to treat
prostate cancer but are frequently associated with adverse skeletal outcomes. However, their direct effects on bone-
forming osteoblasts remain unexplored. Moreover, patients with advanced prostate cancer often develop resistance to
androgen receptor inhibitors within approximately six months. One potential mechanism involves androgen receptor-
targeted therapy-induced changes in osteoblasts that modulate their interactions with prostate cancer cells. However,
the complete molecular mechanisms of the therapy resistance remain to be elucidated. In this study, we examined the
effects of enzalutamide on osteoblasts in vitro. Osteoblasts were treated with varying concentrations of enzalutamide,
and cell growth and differentiation were assessed. Enzalutamide not only reduced osteoblast number in a
concentration-dependent manner but also suppressed markers of osteoblast differentiation, including alkaline
phosphatase activity and mineralization capacity. These findings suggest that, in addition to targeting tumor cells,
enzalutamide may negatively influence bone formation.
 

BMS-3 - EVALUATING RETATRUTIDE AS A NOVEL TREATMENT FOR SUBSTANCE ABUSE

Payton Johnson
Creighton University 

In the United States, an estimated 2.5 million adults suffer from opioid use disorder, and treatment options are limited.
GLP-1 (glucagon-like peptide-1) agonists are commonly prescribed to individuals as a treatment for diabetes and for
obesity. Recent work shows that targeting GLP-1 receptors may also reduce cravings for those struggling with
substance use disorders, including opioid use disorder. The current project aims to study the effects of GLP-1, GIP,
and the glucagon receptor agonist retatrutide on the reinforcing effects of the opioid remifentanil in male (n=8) and
female (n=6) rats responding under a choice procedure. First rats were surgically implanted with an intravenous
catheter. After recovering, daily sessions were conducted in which rats had the option between a food pellet alone or
receiving an infusion of 0.01 mg/kg of remifentanil plus a food pellet. This action was completed by a lever press
response. Each session ended after 100 trials were completed or 60 minutes, whichever occurred first. Once
responding was stable for three sessions, or after a maximum of ten sessions, the lever associated with the
remifentanil infusion was switched (A-B design). Once stability was established again, rats were injected saline (i.p.)
before a session as a control. Thereafter, rats received weekly injections of retatrutide, increasing in dose from 0.01 to
1 mg/kg. When choosing between a food pellet alone or a food pellet plus an infusion of remifentanil, rats showed a
preference for the lever with the food pellet plus the remifentanil infusion. After receiving injections of higher doses of
retatrutide (0.32 or 1 mg/kg), most rats showed a decrease in the food pellet plus remifentanil infusion lever, but there
was variability in the duration of the effect across rats. Additionally, rats completed fewer trials and lost body weight
(approximately 10 g) as the dose of retatrutide increased. Overall, these results show that retatrutide moderately
decreased the preference for remifentanil.
 

BMS-4 - EXPLORING ENDOTHELIAL CELL ALIGNMENT ON PHOTOALIGNED LIQUID CRYSTAL
ELASTOMER FILMS

Taylor Boudreaux
University of Nebraska
- Lincoln 

Characterized by high mechanical anisotropy and long-range ordering, liquid crystal elastomers (LCEs) are loosely
crosslinked polymers that can be programmed to self-assemble into complex aligned surfaces. Recent work has



shown that photoaligned LCE-coated slides can impose well-defined orientational order and topological defect
structures on adherent fibroblast monolayers, suggesting a route to encoding tissue architecture directly into the
substrate. Similar to fibroblasts, vascular endothelial cells are sensitive to the tissue mechanical environment, and
mechanical cues play an important role in determining endothelial and arterial functions. In this study, we investigated
the extent to which the programmable anisotropic mechanical properties of LCEs can be leveraged to induce the
elongation and organization of human umbilical vein endothelial cells (HUVECs) similar to that found under normal
arterial conditions. Thin LCE films with varying stiffness and degrees of long-range order, e.g., monodomain (cm-
scale) and polydomain (individual micrometers), were fabricated and seeded with HUVECs to systematically identify
conditions promoting positive phenotypic expression and orientational ordering. We detail our current workflow for
LCE film fabrication (including photoalignment, polymerization, and post-processing), surface preparation protocols
tailored for endothelial attachment, and HUVEC culture and seeding conditions, as well as an imaging and analysis
pipeline. Under the present conditions, HUVECs attached, spread, and formed confluent monolayers on the LCE
films, indicating that these substrates are biocompatible without extensive biochemical modification. However, we did
not yet observe statistically significant alignment of HUVEC cell bodies or nuclei with the underlying director patterns,
even for relatively simple, uniform director fields. These preliminary results suggest that endothelial cells may require
different effective stiffness, anchoring strength, or surface chemistries to exhibit robust contact guidance on LCEs, or
that LCE-based cues alone may be insufficient and endothelial alignment may emerge only when multiple
stimuli—such as substrate anisotropy, physiologically relevant shear flow, and specific extracellular matrix
coatings—are combined. Ongoing work is focused on systematically tuning LCE formulation (and thus modulus), as
well as integrating controlled flow, to map out the parameter space in which LCE topology can meaningfully bias
HUVEC orientation. Overall, this study aims to determine the extent to which LCE platforms can be used to program
endothelial architecture and influence phenotype. We gratefully acknowledge support from the NSF (Grant#CMMI-
1944131).

BMS-5 - EXPLORING HUMAN NATURAL KILLER CELL ANTIBODY-DEPENDENT CYTOTOXICITY
AGAINST HIV-1 ENVELOPE EXPRESSING TARGETS

Roy Prebble
University of Nebraska
at Omaha 

Natural killer (NK) cells employ two primary methods of killing: direct killing and antibody-dependent cell-mediated
cytotoxicity (ADCC). In the Denton Laboratory, we assess human NK cell functions following exposure of immune
cells to immunotherapy. We frequently assess these immunotherapy-primed human responses by quantifying both
modes of NK cell-mediated killing while deliberately using NK cells from the same human donor. Importantly, there
are many ways cells can become targets for NK cells. For example, targets can be created when healthy cells are
transformed into cancerous cells or become infected. Even though the target cell generation differs between
cancerous and infected cells, we hypothesize that human NK cell-mediated ADCC against infected cells will be similar
to the killing we observe with cancer target cells in our established experiments. To test our hypothesis, we assessed
the killing capacity of human NK cells from the same human donor against cancer cells as well as against target cells
that were engineered to appear to the immune system as if they were infected with human immunodeficiency virus
(HIV). This will allow us to observe the killing of “infected” cells while eliminating the risks inherent to working with
infectious viruses. We expect that our findings will provide insights into the breadth of NK cell killing responses
beyond a cancer context and into an infectious disease context. These experiments are ongoing. Therefore, no
conclusions will be presented. However, data related to the establishment of the experiments will be discussed. The
project described was supported in part by an Institutional Development Award (IDeA) from the NIGMS of the
National Institutes of Health under Grant # 5P20GM103427.
 

BMS-6 - RESEARCH ON A CMOS-BASED MICROFLUIDIC POINT-OF-CARE TESTING DEVICE

Sophia Lee



Hastings College 
Sean Bidasee 
University of Nebraska
Lincoln 

In response to the SARS-CoV-2 pandemic, the significance of point-of-care testing (POCT) devices became
increasingly evident to healthcare professionals due to their low cost and ability to improve access to healthcare.
Microfluidic methods are widely utilized in the development of POCT devices, given that they can miniaturize
laboratory-scale processes while saving costs and allowing portability. Additionally, integration with a complementary
metal oxide semiconductor (CMOS) sensor enables compact detection of fluorescent signals from a sample. The
objective of this project is to utilize microfluidics and 3D printing with a novel filter-free CMOS optical sensor
developed at Toyohashi University of Technology to achieve a working portable POCT device through a summer
research abroad program supported by the International Research Experiences for Students (IRES) program of the
National Science Foundation (NSF). The previous cohort tested various platform designs, optimized 3D printing resins
and conditions, and performed preliminary CMOS sensor characterization using Texas Red and FITC fluorescent
dyes. Our cohort improved the design of the platform and microfluidic device for better layouts of the components and
optical environment for the CMOS sensor. Additionally, functional testing of the CMOS sensor was conducted for
sensor validation to ensure an operational range of 450 - 1000 nm. Device performance was evaluated using 365 nm
UV excitation of Texas Red fluorescent dye at concentrations ranging from 0.001 to 1.000 µg/mL (0.16 - 160 µM). A
limit of detection was found to be 2.45 ± 0.56 µM for Texas Red under single-day testing. Statistical significance was
found using ANOVA and Coefficient of Variation (COV) testing, which demonstrated p < 0.001 and COV below 5%
between multiple days. In conclusion, the developed POCT device could record micromolar concentrations in relation
to fluorescent dyes with high accuracy. Future devices could focus on self-flowing and multitesting capabilities of
microfluidic devices to expand functionality.

BMS-7 - THE MOLECULAR MECHANISM LINKING A FOOD PACKAGING PLASTICIZER EHDPP TO
DYSLIPIDEMIA

Nnamdi Okore
Biology Department,
University of Nebraska
at Kearney 

Environmental exposure to endocrine-disrupting chemicals (EDCs) is a significant, yet underappreciated, contributor
to cardiovascular health risks. While Pregnane X Receptor (PXR) is known as a xenobiotic sensor that helps the body
detoxify drugs and steroid hormones, recent evidence suggests activation of PXR could increase hepatic lipid
production and atherosclerosis.  PXR can be activated by a variety of EDCs, which could be a potential link between
EDCs and cardiovascular diseases.  Our preliminary data indicated that 2-ethylhexyl diphenyl phosphate (EHDPP), a
plasticizer and flame retardant widely used in PVC food packaging, could activate PXR. EHDPP is frequently detected
in indoor dust, water, and human tissues, and is implied to affect fatty acid metabolism. However, the underlying
mechanism how EHDPP alters lipid metabolism remains unclear. In this study, we first used cell-based transfection
assays in human liver cells (HepG2) to investigate the mechanism by which EHDPP binds and activates PXR. Our
results suggest that EHDPP is a potent PXR agonist. More importantly, EHDPP did not significantly activate other
nuclear receptors we tested, suggesting it was a selective PXR agonist. Future research is needed to evaluation how
EHDPP regulates lipid uptake in human intestinal cells through PXR signaling. These findings could provide novel
insight understanding on how environmental chemicals in food packaging could increase cardiovascular risks in
humans.
 

BMS-8 - CHITIN DEACETYLASES ARE ESSENTIAL FOR MAINTAINING CUTICLE INTEGRITY
DURING INSECT MOLTING



Savannah Armendariz
University of Nebraska
Medical Center 

Chitin is a critical structural polysaccharide in insects, forming integral components of the cuticle (exoskeleton),
peritrophic matrix (PM), trachea, and eggshell. To accommodate growth, insects periodically undergo molting
(ecdysis), during which the old cuticle is degraded by chitinases and replaced with a newly synthesized one.
Remarkably, the newly deposited cuticular chitin is protected from degradation despite the abundant presence of
chitinases in the procuticle. This protection is mediated by Knickkopf (Knk), a chitin-binding protein that prevents
premature degradation of the new cuticle, although the underlying mechanism remains poorly understood. In this
study, we demonstrate that chitin deacetylases (CDAs) in Tribolium castaneum are essential for maintaining normal
chitin levels within the molting cuticle. Knockdown of TcCDA genes results in severe molting defects and significant
loss of chitin in the developing new procuticle. Furthermore, our data show that TcCDA depletion leads to
mislocalization of Knk protein from the procuticle to the assembly zone, impairing its protective function and
compromising cuticle integrity. These findings uncover a previously unrecognized role for CDAs in regulating Knk
localization and highlight their critical function in maintaining cuticular chitin during molting, thereby ensuring proper
cuticle formation and structural stability.

BMS-9 - VISUAL ACUITY AND PATTERN RECOGNITION IN EXPERT AND NON-EXPERT
INDIVIDUALS IN THE FIELD OF FORENSIC SCIENCE

Tallie Pease
University of Nebraska-
Lincoln 

Kaylie Jones-Sibert 
University of Nebraska-
Lincoln 

This study examined, as a hypothesis, whether individuals with exposure to forensic science demonstrate higher
visual acuity than non-experts. Visual Acuity and pattern recognition are key skills in comparative forensic sciences,
influencing examiners’ abilities to detect fine detail, identify patterns, and draw objective conclusions. Thirty
participants (15 experts and 15 non-experts) completed a visual-acuity quiz modeled after the NIST fingerprint acuity
assessment, and 26 participants completed a second quiz roughly one week later to reduce variability due to mental
state determine whether familiarity improved performance. Experts' and non-expert scores from the first quiz were
compared using a one-tailed independent-samples t-test, revealing that experts scored significantly higher
(p=0.0445). A one-tailed paired t-test comparing scores among the 26 repeated participants showed no significant
improvement (p=0.269). A one-sample, two-tailed t-test conducted on the absolute score differences revealed a
significant average change across quizzes (p=0.000007). These findings suggest that forensic expertise is associated
with higher visual acuity, while simple exposure to the quiz format does not significantly enhance performance. The
results also align with previous research indicating that visual acuity can be affected by mood, fatigue, and overall
mental state. Overall, the study emphasizes the role of training, objectivity, and perceptual factors in pattern-
recognition tasks central to forensic examinations.

BMS-10 - EXPLORING MOMP AS A POTENTIAL TARGET FOR MRNA CHLAMYDIA VACCINE

Cataleena Lortz
Wayne State College 

Chlamydia trachomatis is a sexually transmitted disease that leads to postnatal complications in neonates. When
Chlamydia trachomatis infects newborns' eyes 2-5 days after infection, it can lead to ophthalmia neonatorum. This
condition leads to childhood blindness. Erythromycin ointment is typically applied to infants' eyes less than 24 hours
after birth. But in lower-income countries, women lack access to prenatal care and postnatal care that would address
the transmission of Chlamydia trachomatis to infants during birth. A way to address this is by giving a vaccine at an



early age to prevent the spread of Chlamydia trachomatis.  One of the difficulties with creating a vaccine for
Chlamydia trachomatis is the elementary and extracellular form that allows it to evade the immune system. Because
of this, a vaccine will require not only a B-cell response but a T-cell response to target cells that are infected with
Chlamydia trachomatis.  This leads to the utilization of an mRNA vaccine. We are analyzing the effectiveness of using
the Major Outer Membrane Protein (MOMP) messenger RNA as a vaccine. In past research, we have been
successful in transfecting bacterial lines with the MOMP gene. We have found both DNA integration and mRNA
production. Now, we are attempting to transfect eukaryotic cells. The vector that we are utilizing contains a gene that
confers resistance to gentamycin. We, first, performed a kill curve on two cell lines: HeLa (adherent cervical cancer)
and RPMI 8226 (suspension myeloma). We found satisfactory results with the HeLa cells, seeing only a minor drop in
confluency. However, results with the RPMI 8226 cells were inconclusive, due to the cytotoxic effects of gentamycin
on these cells. We moved forward with HeLa cells and attempted to analyze the success of the transfection. This
material is based upon work supported by the National Science Foundation under Grant Number 2130142. Any
opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do
not necessarily reflect the views of the National Science Foundation.
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BIO-2 - VISIBILITY OF BLOODSTAINS BEFORE AND AFTER CLEANING ON MULTIPLE
MATERIALS

Caity Lee
University of Nebraska
Lincoln 

Rachel Buchholz 
University of Nebraska-
Lincoln 

Grace Macchia 
University of Nebraska
Lincoln 

The persistence and visibility of bloodstains on various substrates have significant implications for crime scene
reconstruction, cleaning efficiency, and the detection of attempted concealment. This study evaluates how bloodstain
visibility changes before and after cleaning across a range of household materials, including light carpet, dark carpet,
shag carpet, coir, wiry rubber mat and a rubber mat. Standardised blood deposits were applied to each substrate and
documented under normal lighting conditions, followed by a controlled cleaning procedure using commercially
available detergent, bleach, Tide pen, and soap using warm and cold water. Post-cleaning visibility was assessed
with normal lighting conditions and forensic enhancement using blue light with an orange filter. The first results found
were from the Tide pen cleaning procedure. The redness was visibly removed, but traces of a substance remained.
After observing under a blue light orange filter, the remnants appeared darker and showed signs of alterations to the
material. The materials that did not show any signs of blood or remains were the coir mat, dark carpet, and light
carpet. The results of the detergent, bleach, and cold and hot water wash with soap were all the same. There was no
sign of blood to the naked eye and no dark spots under a blue light orange filter. 

 

BIO-3 - GROUNDWATER AND SOIL MICROBIOLOGY IN A NITROGEN FERTILIZED SOIL IN AN
IRRIGATED AGROECOSYSTEM

Chase Lewandowski



University of Nebraska-
Lincoln, School of
Biological Science 

Groundwater is recognized to support subsurface microbial life. While subsurface microbial life is mostly separated
from the overlying soil by the vadose zone, many natural and human interventions bring the groundwater to the
surface soil. Irrigation is a human activity that connects groundwater to the soil. The introduction of largely
unknown microbiomes into surface soil for agroecosystem irrigation could possibly introduce crop pathogens that
harm crop yields. These microbes may also serve broader purposes, such as enhancing nutrient availability for crops.
However, these possibilities remain largely unexplored, as little research has examined aquifer microbiomes, let alone
their influence on surrounding ecosystems. The purpose of this study is to provide insight into the microbes present in
both the aquifer and the agroecosystem where it is applied, as well as the system's temporal dynamics. During the
first year of a multi-year study, groundwater and soil microbiota were enumerated under experimental nitrogen
fertilizer treatments. Direct cell counts by epifluorescence microscopy revealed 7.8 x 104 cells per mL of
groundwater. Geochemical conditions revealed oxic conditions (EH = 600 mV), neutral pH (7.0), 8.2 mg/L
nitrate, 85.3 mg/L sulfate, and 0.1 mg/L phosphate. These measurements highlight the environmental conditions of
the groundwater microbial community. Most Probable Number (MPN) enumeration was used to assess the metabolic
functional guilds of the soil microbial community, including nitrate-reducing bacteria and iron-reducing bacteria. After 8
weeks of static incubation in the dark at room temperature, 2.3 x 107 nitrate-reducing microorganisms per gram of soil
and 2.3 x 104 iron-reducing bacteria per gram of soil were enumerated. Future temporal sampling will examine how
groundwater and soil microbiomes shift before and after irrigation. Community sequencing will identify key taxa,
including nitrate-reducing, nitrate-dependent, iron-oxidizing, and iron-reducing bacteria, thereby linking microbial
dynamics to changes in nitrogen and iron cycling. Integrated with seasonal field data, these results will provide a
clearer understanding of soil health and biogeochemical processes in groundwater-irrigated systems.

BIO-4 - ANALYSIS ON ANTIBIOTIC INDUCED GUT DYSBIOSIS – METAGENOMIC SHOTGUN
SEQUENCE APPROACH IN THE CONTEXT OF VIROME SEQUENCE

Sarah Nakamura
University of Nebraska
at Omaha 

The gut microbiome plays an important role in host physiology, yet most microbiome studies focus primarily on
bacterial communities. In contrast, the gut virome remains poorly characterized, particularly in nonhuman primates.
Viruses, including bacteriophages, can influence microbial community structure and dynamics, so therefore
understanding virome composition is important for interpreting gut ecosystem responses to perturbations such as
antibiotic exposure. In this study, we characterized the gut virome of common marmosets (Callithrix jacchus) using
metagenomic shotgun sequencing data generated from a previous experiment in which gut dysbiosis was induced in
16 marmosets through administration of an antibiotic cocktail. Fecal samples were collected across multiple time
points spanning pre-treatment, treatment, and post-treatment phases. Viral sequences were identified and analyzed
using a bioinformatics pipeline implemented on high-performance computing resources. Our analysis revealed
differences in virome diversity and taxonomic composition between antibiotic-treated and control marmosets,
including shifts in viral classes such as Megaviricetes and Pokkesviricetes. Characterization of viral communities in
control animals also provides information on the gut virome of marmosets, a system that remains largely unexplored.
These results provide preliminary data suggesting that antibiotic-mediated disruption of bacterial communities may
also influence viral community structure and highlight potential relationships between the gut virome and bacterial
microbiome dynamics. Together, this study expands current understanding of gut ecosystem responses to antibiotic
perturbation and provides one of the first descriptions of gut virome composition in common marmosets under both
normal and dysbiotic conditions.
This work was supported by the University of Nebraska at Omaha, Fund for Undergraduate Scholarly Experiences
(FUSE) grant (Application ID: 58321).



BIO-5 - CHARACTERIZATION OF RSCHMAILZL: A NOVEL CLUSTER CT BACTERIOPHAGE
ISOLATED FROM OMAHA, NEBRASKA

Submitter
Bhaswati Manish
Metropolitan
Community College,
Nebraska 

Yehonatan Tammam 
Metropolitan
Community College,
Nebraska 

Jacey Lingerfelt 
Metropolitan
Community College,
Nebraska 

Bacteriophages represent a vast, largely unexplored reservoir of genetic diversity with significant potential for understanding viral
evolution and host interaction. In September 2023, the novel bacteriophage RSchmailzl was isolated from an enriched soil sample in
Omaha, Nebraska, using the host Gordonia rubripertincta NRRL B-16540. Morphological assessment identified RSchmailzl as a member
of the Siphoviridae family, characterized by a long, non-contractile tail. While the phage initially produced cloudy, turbid plaques with
defined borders, genomic sequencing completed in early 2026 confirmed its classification as a lytic phage within Cluster CT. This turbid
appearance is a known trait within Cluster CT and is typically not an indicator of lysogeny, but rather a result of incomplete host lysis or
specific environmental conditions during the assay.
The genome of RSchmailzl consists of a 46,506 bp linear double-stranded DNA molecule with 59.9% G+C content and 10-base 3' sticky
overhangs (CGGTAGGCTT). Initial bioinformatics analysis using PECAAN auto-annotation suggests the presence of 70 protein-coding
genes and an absence of tRNA/tmRNA genes. To refine this genome, a rigorous manual annotation pipeline is currently underway
involving gene calling, testing coding potential and positional verification using Starterator, GeneMark, Glimmer, and NCBI BLAST,
followed by functional annotation and assignment using Phamerator, HHpred, and AlphaFold.
As a member of Cluster CT, RSchmailzl is expected to exhibit high synteny with phages such as Horseradish and Yummy, characterized
by a distinctive "split" Lysin A cassette where glycosyl hydrolase and L-Ala-D-Glu peptidase functions are encoded by separate, adjacent
genes. By comparing the final annotated features of RSchmailzl to its cluster-mates, this study aims to identify unique "orpham" genes
and minor tail protein variations. Supported by the HHMI's (Howard Hughes Medical Institute) SEA-PHAGES (Science Education Alliance
– Phage Hunters Advancing Genomics and Evolutionary Sciences) program, this research contributes to the expanding map of
Nebraska's viral ecology and provides insight into the modular evolution of Gordonia phages.
 

BIO-6 - DETERMINING FERTILITY OF MALE SEA TURTLES BY ASSESSING ANTI-MüLLERIAN
HORMONE LEVELS IN BLOOD SAMPLES

Nicky Georges
Hastings College 

Once among the most abundant sea turtles in the world, olive ridleys have faced severe declines in their population, leaving them now
endangered. Assessing the fertility of the olive ridleys is necessary to understand how to navigate conservation efforts. The Anti-Müllerian
Hormone offers a non-invasive method to accomplish that. The Anti-Müllerian Hormone is a glycoprotein part of the TGF-? superfamily
and has been established as a regulator of seasonal reproduction and testis function. AMH levels in blood samples will be analyzed and
compared to those of mammals to determine if they can be used as a fertility marker. This study aims to provide a non-invasive approach
to assessing reproductive health in endangered sea turtle populations, specifically males, and will be paired with a study focused on
female sea turtles. Establishing AMH as a biomarker for fertility can strengthen conservation efforts while reducing the stress fertility
assessments may have on said populations.

BIO-7 - DEVELOPMENT OF AN NMR BASED METHOD TO DETECT HSV-1 METABOLITES IN
CULTURE MEDIA AND SALIVA

Roberto Cordova
Doane University 

Roughly 64% of the population is infected with Herpes Simplex Virus-1 (HSV-1), with many individuals unaware of
this infection. HSV-1 is a human Herpesvirus that commonly causes oral lesions (cold sores), but can cause more
serious systemic disease in immunocompromised people and infants. The primary goal of this research is to
determine if HSV-1 can be detected in saliva via metabolic markers using NMR. This experiment was performed by
collecting both HSV-1 infected and non infected cell culture media. NMR was performed and the spectra were
compared between samples. The peaks and valleys found in the HSV-1 infected media spectra were used to identify
potential metabolites that HSV-1 infected cells use and produce. Current work is being done to determine whether the



same results show up in saliva samples of both infected and uninfected individuals, with the goal being to develop an
NMR based technique to detect HSV-1 infection. In this presentation, we will present current data and progress on
these objectives.

BIO-8 - EFFECTS OF ANDROGEN RECEPTOR INHIBITION ON OSTEOBLAST VIABILITY AND
DIFFERENTIATION

Tanner Theis
University of Nebraska
at Kearney 

            Prostate cancer (PCa) is one of the most prevalent cancers among men. PCa is typically treated with
androgen receptor (AR) inhibitors. Due to development of resistance to AR inhibitors and eventual metastasis of the
cancer, bone metastatic PCa has a high mortality rate. Bone is the most frequent site of PCa metastasis, and
interactions between cancer cells and the bone environment contribute to disease progression and therapy
resistance. The effects of AR-targeted therapies on PCa cells have been well-studied; however, their effects on bone
cells have not been. Osteoblasts were chosen for this study because they are the cells that form bone. Osteoblasts’
reaction to AR inhibitors is important because it could explain patients’ loss of bone. The changes that AR inhibitors
cause in osteoblasts could also lead to formation of an environment that favors tumor progression. This study
examined the effects of androgen AR inhibitors on osteoblast viability and differentiation using the murine osteoblast
cell line MC3T3-E1 and the human osteoblast cell line hFOB1.19. We treated osteoblasts with differing concentrations
of AR inhibitors and measured cell viability using Trypan blue. We measured differentiation using alkaline
phosphatase activity and Alizarin Red staining. Our results showed that treatment with AR inhibitors decreased
osteoblast cell number and impaired differentiation in murine cells. Ongoing experiments are testing if these same
changes occur in human osteoblasts. Understanding the impact of AR inhibitors on osteoblasts is crucial for
assessing bone-related side effects of this treatment and their role in metastatic PCa progression. Our findings may
provide insight into the implications of using AR-targeted therapies on the bone environment and help to develop new
strategies that reduce complications in PCa patients.
 
 

BIO-9 - EXPLORING THE RELATIONSHIP BETWEEN PA5189 EXPRESSION AND ALTERED DRUG
SENSITIVITY IN PSEUDOMONAS AERUGINOSA

Dilan Patin
University of Nebraska
at Omaha 

Pseudomonas aeruginosa is an opportunistic, nosocomial pathogen with multiple intrinsic mechanisms for developing
resistance to antibiotics. Known for causing ventilator-associated pneumonia in patients with cystic fibrosis and life-
threatening necrotizing fasciitis in immunocompromised patients, it is estimated that 559,000 deaths annually are
associated with this virulent bacterium. The Rowen Lab at The University of Nebraska at Omaha discovered that
overexpression of the gene PA5189 alters resistance to several antibiotics. Predicted to encode a LysR-type helix-
turn-helix transcription factor, PA5189 may regulate genes involved in adaptive metabolism. This project therefore
aims to define the regulatory role of PA5189 and its corresponding PA5188–5185 operon in P. aeruginosa.
To investigate this role, mutant strains were constructed via transposon mutagenesis to knock out or overexpress
PA5189. Mutations were confirmed by polymerase chain reaction. Antibiotic susceptibility to five classes of antibiotics
was evaluated using minimum inhibitory concentration assays alongside Kirby-Bauer disk diffusion tests. Virulence-
associated phenotypes were assessed by quantifying pyocyanin production through chloroform extraction, and biofilm
formation assays are scheduled for subsequent analysis. Growth curves were also generated to evaluate alterations
in growth rate, lag time, and overall proliferation.
Preliminary results reveal significant differences in antibiotic susceptibility and virulence phenotypes among the



PA5189 mutant strains. Notably, overexpression of the PA5189 transcription factor alters resistance, whereas loss of
PA5189 appears to have little effect. Additionally, overexpression mutants exhibit slower growth rates and increased
pyocyanin production compared to wild type. To further characterize the role of PA5189, RNA sequencing (RNA-seq)
data are being analyzed to identify metabolic pathways associated with the observed phenotypic changes and
resistance mechanisms. Genes with significantly altered expression will be validated using qRT-PCR, elucidating the
role of this transcription factor in P. aeruginosa’s regulatory network.

BIO-10 - FISHING FOR PLUMAGE TRAITS TO DISTINGUISH CONFUSING BALTIMORE ORIOLES

Kevin Marquez-
Ledezma
University of Nebraska
at Kearney 

Avian plumage can vary within species both between the sexes and within the sexes. For some species of birds,
plumage also varies by age of individuals. The focus of this research is to investigate diagnostic plumage
characteristics of Baltimore orioles. Baltimore oriole males who are at least older than two years of age are easily
distinguished from females of this same age class. However, young male Baltimore orioles who have not yet reached
age two look like some older females which makes it difficult to distinguish between these two age classes of males
and females. In this study we will use digital images of orioles trapped during spring migration to identify specific
plumage patterns for young males and old females. For birds with confusing plumage patterns, we will also extract
DNA and conduct PCR to determine molecular sex for these individuals. The molecular data will allow us to confirm
which plumage characteristics will be most informative. Currently we are organizing digital photos of orioles trapped
from 2014-2025, creating tools to analyze plumage characteristics. In May 2026, we will begin trapping additional
migratory Baltimore Orioles and then test our proposed plumage diagnostic tools.

BIO-11 - GENOMIC ANALYSIS OF ANTIBIOTIC RESISTANCE IN STAPHYLOCOCCUS FROM NON-
MEDICAL ENVIRONMENTS

Emily Sweet
Bellevue University 

Antibiotic resistance is a rising concern to public health and scientists across the globe. The ability for bacteria to evolve resistances to
drugs causes our ability to treat and prevent bacterial infections to falter. Bacteria evolve at such an extreme rate, that the ability to keep
up with these evolutionary advantages proves difficult. One of the more popular bacterial species that is studied and known for its
resistance is Staphylococcus, specifically Staphylococcus aureus. Methicillin-resistance Staphylococcus aureus (MRSA) is a widely
studied species due to its threat to human health and the prevalence of resistant Staphylococcus outside of medical centers is continuing
to grow. The presence of these bacteria outside of a medical setting increases the likelihood of infections and antibiotic resistance
spread. Staphylococcus species such as S. epidermidis, S. haemolyticus, and S. hominis are flora that can be found on the skin, but can
frequently lead to skin infections.  Due to their prevalence in the skin’s microbiome, these species can commonly be found on public
surfaces, where the chance of acquiring and spreading resistance genes is high. This potentially contributes to community spread of
antibiotic resistant strains and to the spread of potentially pathogenic Staphylococcus as a whole. Bellevue University has a large
population of students, and in places where there is a heavy presence of students, Staphylococcus has a higher chance of spreading
from one student to another. This study looked at the presence of Staphylococcus species that had antibiotic resistance throughout the
Bellevue University campus. Cultivation and whole genome sequencing of >20 isolated antibiotic resistance strains of Staphylococcus
indicates that these strains are widespread on campus, with resistance against Carbenicillin, Kanamycin and Spectinomycin.
Phylogenetic analysis of the resistance genes indicates the occurrence of horizontal gene transfer between these strains. As antibiotic
resistance continues to grow in bacteria, the prevalence of resistant Staphylococcus outside of medical spaces grows and shows a threat
to public health, especially when concerning those who are more susceptible to infection. 
 

BIO-12 - GENOMIC ANALYSIS OF ANTIBIOTIC RESISTANT E. COLI

Alexandria Lade
Creighton University 



Antimicrobial-resistant (AMR) Escherichia coli represents a major and growing threat in the field of urinary tract infections (UTIs),
contributing substantially to morbidity, mortality, and escalating healthcare costs worldwide. Specifically, sequence type 131 (ST131)
isolates have risen to prominence as isolates that produce extended-spectrum ?-lactamases, such as CTX-M-15, and are resistant to
fluoroquinolones. Understanding the genomic architecture underlying antibiotic resistance in E. coli is critical for tracking the emergence
and dissemination of resistant strains and informing surveillance and therapeutic strategies.
In this study, we generated and analyzed 60 Gigabases of long-read DNA sequence data from E. coli strain MVAST 0096. We
constructed a BLAST-searchable database from this genomic data to identify homologs of known resistance genes and performed a
detailed analysis of the antimicrobial determinants found. Furthermore, the chromosome was assembled by mapping reads to the
reference genome E. coli MG1655 assembly ASM584v2 to facilitate a high-resolution analysis of the core genome. Numerous
unassembled reads remained following assembly, which are presumed to be plasmid DNA. Such extrachromosomal elements are central
to the horizontal transfer and rapid global dissemination of antimicrobial resistance. These findings provide a genomic framework for
understanding the resistance potential of strain MVAST 0096.

BIO-13 - MAMMALIAN CADAVERS INCREASING GROWTH OF FIELD CORN

Submitter
Draya Benson
Hastings College 

Jason Carbaugh 
Hastings College 

Forensic botany is a relatively new study in the scientific community. The research done with forensic botany is
typically soil samples or using plant fragments to trace location of crime scenes. The purpose of this particular
research is to add something new to the forensic and scientific communities by exploring the effects that a
mammalian cadaver has on a growing corn plant, starting at germination. A few studies have shown that invertebrate
cadavers may be helpful in increasing or decreasing the root and shoot masses of various plants, but this research
focuses on vertebrate cadavers, specifically, cadavers in two separate forms to see if fluids aid in the fertilization and
growth processes. This process included a control group and two separate experimental groups containing whole
mice and halved mice, it included 30 plant pots that were monitored over the course of approximately twelve weeks.

BIO-14 - STRUCTURAL INSIGHTS INTO THE ENGINEERED O2 TOLERANT THI4
METALLOZYMES

David Obe
University of Nebraska
Lincoln 

Thiazole synthase 4 (Thi4) is a metalloenzyme involved in the biosynthesis of thiazole, a key precursor of the
thiamine diphosphate (TDP) cofactor. Thi4 enzymes exist in two mechanistic classes: suicidal single-turnover variants
that donate an active-site cysteine as the sulfur source, and true catalytic forms that utilize inorganic sulfur sources
under anaerobic or microaerobic conditions. Our long-term goal is to engineer oxygen-tolerant, catalytic Thi4 variants
for plant bioengineering applications. In this study, we structurally characterized in this study,
we Saccharicrinis fermentans Thi4 (SfThi4), a catalytically active enzyme selectively evolved for enhanced oxygen
tolerance using continuous directed evolution. High-resolution X-ray crystallography and cryo-electron microscopy
(cryo-EM) revealed an unusual ligand at the active site, representing a stabilized off-pathway intermediate. At pH 4.5,
a 1.3 Å X-ray structure captured a germinal diol within the active site. A comparable ligand was also observed in the
cryo-EM structure solved at 2.9 Å resolution at pH 7.5, indicating that the intermediate is stabilized across varying
physiological conditions. We further determined the structures of the D168G SfThi4 mutant that was selected during
our directed evolution campaign at 1.4 Å (X-ray) and 2.84 Å (cryo-EM) resolution. This mutant retained the same off-
pathway ligand at the active site. Structural overlays revealed minimal deviation between wild-type and mutant forms,
with RMSDs of 0.0871 Å (X-ray) and 0.3051 Å (cryo-EM), suggesting no structurally significant difference between the
wild-type and the mutant. To probe the dynamic behavior of the mutation, we performed 1 ?s classical molecular
dynamics simulations on monomeric crystal structures of both the wild-type and D168G variant. While no significant
differences were observed in global metrics such as RMSD, radius of gyration, or solvent-accessible surface area
(SASA), the D168G mutation induced localized perturbations within the active site. Collectively, these structural and
dynamic insights establish a foundation for understanding the mechanisms underlying catalytic Thi4 function and



provide a rationale for how mutations, such as D168G, improve Thi4 function in model organisms grown in aerobic
conditions. The results will guide future engineering efforts toward more robust Thi4 enzymes for biotechnological
applications.  

BIO-15 - THE NEBRASKA FUNGI SEQUENCING PROJECT

Mia Arnold
Bellevue University 

The Nebraska Fungi Sequencing Project is a collaborative initiative between Bellevue University and Nebraska Game
and Parks, dedicated to documenting and genetically characterizing fungal biodiversity across the state. Fungi play a
vital role in ecosystem stability through nutrient cycling, symbiotic plant relationships, and soil health maintenance;
however, many species in Nebraska remain undocumented or poorly understood, and even less species have been
characterized at a molecular level. This project seeks to expand knowledge of fungal diversity and better understand
the ecological significance of these organisms. Specimens are collected throughout Nebraska, including Indian Cave
State Park, the Niobrara Valley Preserve, Schramm State Park, and Fontenelle Forest and Neall Woods, after which
they are processed for DNA extraction and sequencing at Bellevue University. Tissue samples are used to extract
DNA, which is then amplified using polymerase chain reaction (PCR) techniques to target specific genetic markers for
identification. The resulting sequences are analyzed and compared against multiple genetic databases to verify
species identity. In addition, whole-genome sequencing and phylogenetic analysis is performed on unique and new
species. Based on this analysis we have identified many new species and are in the process of further identification
and taxonomical classification of these unique species. Confirmed findings are submitted to NebraskaMushrooms.org,
a publicly accessible database that provides information on fungal species found throughout the state.
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SE-1 - COMPUTATIONAL AND PROFESSIONAL DEVELOPMENT IN STEM

Joseph Seifferlein
Doane University 

Computational thinking skills within the natural sciences are becoming increasingly more prominent. The DIVAS
(Digital Imaging Vision Applications in Science) program provides undergraduates with an opportunity to explore
computational thinking skills by learning concepts related to image analysis and Python programming. During the
2025 Spring semester at Doane, scholars from various regions of the country learned foundational concepts of image
analysis and software. Key projects included photo diaries and the use of Image J to analyze color histograms as well
as length of objects within images. During the summer portion of the program, scholars developed Python
programming skills at an accelerated pace and applied coding through Google Colab to various projects such as plant
phenotype growth, finger print analysis, kinesthetics, and titration progression. Students gained experiences related to
Python image processing such as importing libraries, identifying variables to display images, for loops, and masking
images to eliminate background noise and display a specific area of the image. After DIVAS, scholars aquired
familiarity in computational thinking. The skills learned can be applied to academic and professional pursuits. In
addition to the technical skills, students developed soft skills such as scientific communication, teamwork, and being
open to constructive criticism. 



SE-2 - INTEGRATING ADVANCED INSTRUMENTATION INTO UNDERGRADUATE LEARNING
THROUGH HONORS CONTRACT COURSES

Submitter
David Peitz
Wayne State College 

Summer Vesely 
Wayne State College 

Savanna Loven 
Wayne State College 

Historically, Honors courses combined specialized General Studies classes with research projects within a student’s
major. This structure was designed to broaden academic experiences beyond standard requirements and to foster
intellectual curiosity. To expand the range of Honors offerings, WSC introduced Honors Contracts, allowing students
to collaborate with faculty to create an Honors section within any existing course. In Organic Chemistry, this approach
has provided students with opportunities to conduct advanced experiments on instrumentation such as NMR, GC/MS,
and UV/Vis spectroscopy. Students will discuss their experiences with this model, including how Honors coursework
is planned and the specific experiments and methodologies they completed for Organic Chemistry.
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1:00 - BETTER GROUNDWATER MODELS, BETTER GROUNDWATER MODELERS

Erin Haacker
University of Nebraska-
Lincoln 

Despite the ever-growing array of machine learning models, regulators and courts continue to rely on process-based
models. The most common framework for these models is the MODFLOW software, developed by the US Geological
Survey. This presentation will explain why process-based models continue to dominate decision support spaces for
groundwater; outline methods for integrating machine learning into process-based models; and give perspective from
an analysis of three years of papers on SCOPUS with the term “MODFLOW” in the title, abstract, or keywords.
Although the hope is to create the best possible models, many modelers appear to misunderstand the most basic
aspects of the software they use, evincing a confusion between the MODFLOW modeling platform and the various
third-party graphical user interfaces that can be used to create a MODFLOW model. This suggests that there are
great weaknesses in training within the modeling community that should be addressed before the field makes a
wholehearted leap into statistical, data-driven models. This project was initiated as part of a workshop on
Groundwater and Society, held at Penn State in May 2024.

1:15 - MODELING THE EFFECTS OF BIOPOLYMER MULCH ON SOIL WATER DYNAMICS

Afruja Begum
University of Nebraska
Lincoln 

Abstract: Biopolymer mulches offer a promising, biodegradable alternative to conventional polyethylene mulches used in agriculture, but
their hydrological impacts remain uncertain. This study investigates the effects of biopolymer mulch on soil water dynamics, specifically
runoff, evaporation, root zone water retention, and deep percolation. Using the HYDRUS-2D model with the Dual Porosity package, we
simulate water movement and solute transport in the vadose zone under varying mulch conditions. Model calibration and validation will
be conducted using a combination of literature-sourced hydraulic parameters and built-in HYDRUS functions. Our simulations aim to



demonstrate how biopolymer mulch affects soil moisture retention, for example by reducing evaporation and modifying infiltration patterns
compared to bare soil and conventional polyethylene mulch. The findings will contribute to sustainable water management strategies in
agriculture, offering insights into the practical applications of biopolymer mulch under different environmental conditions. Future research
should examine its long-term effects on soil structure, hydrological scaling across field conditions, and economic viability for widespread
adoption. This study underscores the role of biopolymer mulch in advancing climate-resilient agricultural practices.

Funding Source: NSF

1:30 - RIVERBED EROSION

Reuben Feaster
Chadron State College 

Riverbed erosion is an under looked problem in the world. The land is being eaten up and reduced by this every year.
There have been multiple instances of houses being pulled into rivers, because their foundations have been pulled in.
This is why researching ways of slowing down or stopping this process is important. To recreate this, a stream table
was used, and multiple tests with replica objects were used to determine the best repellent of riverbed erosion. The
results show that the garden fabric performed the best for the short term, and the trees performed best for the long-
term tests. The tests performed were 3-minute 30 seconds and 7-minutes for each trial. The control test could be
redone to match closer to the others. The reasoning of the results is the following: The riprap was good, but it may
need to be tested with more riprap in the riverbed. The riprap, still being rocks, could still erode the edges away and
you would need to replace them. The trees help keep the dirt together with its roots, but water can still get in the
cracks and push the dirt out. The garden fabric can keep the dirt underneath the fabric, so it would need to be
damaged to see change in the width quickly.

1:45 - LEARNING ON THE GO: EVALUATING THE IMPACT OF AN INQUIRY-BASED FIELD
COURSE FOR SECONDARY SCIENCE TEACHERS

Nathan Gunnell
University of Nebraska 

The Methods in Geoscience Field Instruction course at the University of Nebraska-Lincoln (UNL) is a 16-day
immersive summer professional development experience for in-service and pre-service secondary science teachers.
Grounded in inquiry-based pedagogy, the course engages participants in authentic geoscience field investigations
across various parts of the Rocky Mountains and Great Plains, spanning the states of Nebraska, Wyoming, and South
Dakota. Teachers work as learners in the field, posing scientific questions, constructing interpretations, and grappling
with uncertainty, while simultaneously reflecting on the experience and the implications for their own classrooms.  
This study examines how participation in the course influences teachers’ pedagogical beliefs, epistemological
orientations, and affective experiences. Final reflections from 56 participants (2016–2019) were collected for
qualitative analysis. Using a maximum variation sampling approach to capture diversity in teaching context (discipline,
grade level, school setting, and years of experience), six reflections were initially analyzed inductively to identify
emergent themes. Eight major themes were identified: Productive Struggle & Affective Discomfort, Perspective Shift,
Social Learning, Self-Efficacy, Epistemological Shift, Classroom Transfer, Big-Picture Thinking, and Lasting Impact. A
codebook was developed and refined through independent coding and reconciliation to ensure analytic consistency. 
Preliminary findings suggest that Classroom Transfer is the most prevalent theme, indicating that participants actively
translated field-based experiences into envisioned instructional practice. Reflections also reveal meaningful
epistemological shifts and affective transformations, including increased comfort with uncertainty, deeper appreciation
for collaborative knowledge-building, and enhanced confidence in facilitating inquiry. Ongoing analysis of the full data
set, along with follow-up interviews, will further examine the lasting impact of the course on teachers’ instructional
practices and professional identities. 

2:00 - EVOLUTION OF NEBRASKA'S PLATTE RIVER VALLEY SHOWS SYSTEM RESPONSE TO
QUATERNARY CLIMATE CHANGE

Paul Hanson



University of Nebraska 

The Platte River system (North Platte, South Platte, and Platte rivers) drains parts of the southern Rocky Mountains
and Great Plains in Colorado, Wyoming, and Nebraska. The ~5 to 50 m-thick late Quaternary alluvial fill of the
western to central Platte River Valley in Nebraska, which is dominated by sand and gravelly sand, records the
evolution of this fluvial system. We dated this alluvial fill at two localities using 25 OSL samples collected from 10
cores penetrating as much as 18 m of alluvium. OSL ages showed that sediments were not uniformly exposed to
sunlight, therefore we calculated the ages using a minimum age model. Our results allow us to produce absolute ages
which range from approximately ~50 and 0.4 ka. Samples collected from the bases of several of our cores were too
old to be dated with traditional OSL, and we could only calculate minimum ages for them. Our chronology indicates
that the Platte River Valley aggraded in two phases during: 1. the late Pleistocene and 2. the early to middle
Holocene. Aggradation was driven by increased sediment supply related to reductions in vegetation cover during
these two periods, in part driven by increased sand flux to the system from movement of dunes in the Nebraska Sand
Hills and other dunefields in the drainage basin. Following aggradation the Platte River entrenched its braidbelt into
older alluvial fills during the more humid late Holocene.
 

2:15 - DISTRIBUTION AND SIGNIFICANCE OF PHYLLOSILICATES IN THE SIOUX QUARTZITE AT
THE THIN SECTION SCALE

Dominic McPhillips
University at Nebraska
at Omaha 

Previous work documented the presence of the following post-depositional features in the Precambrian Sioux
quartzite: fluid inclusion planes (FIPs), phyllosilicate seams, microveins, intragranular pressure solution, and
deformation lamellae. The first four may have been parts of a penetrative fluid flow network. New sampling sites and
work significantly expand the footprint of these features within the quartzite to 140 km from east to west.  This report
focuses on the phyllosilicate/mica seams, of which there are two types.  An intragranular network consists of
discontinuous seams only 10-20 microns thick that follow pressure solved and detrital grain boundaries and that can
be traced into a reticulate mica array within the interior pore quartz cement. Overall, they follow the three-dimensional
detrital framework. Transgranular seams are thicker, continuous at thin section scale, and approximately planar but
crenulate and irregular at a smaller scale. They occasionally transgress detrital grains. The transgranular seams are
evident at outcrop scale as thin whitish pyrophyllite coatings on joint faces. Multiple and regionally variable seam
directions occur aligned with joint patterns.  Given their occurrence in unjointed rock the often subvertical seams likely
preceded the joints and acted as an anisotropy that localized joint surfaces. Optical traits suggest the phyllosilicates
are a mix of pyrophyllite, sericite and chlorite and reflect quite low-grade conditions. Quartz, chalcedony and iron
oxides also occur in the seams.  Some transgranular seams truncate detrital grains in a geometry indicating that they
were at some point in time acting as stylolite surfaces although their morphology is less spiked than are typical
stylolites. FIPs, microveins and mica seams can parallel and transition to each other. They are often clustered. Other
preferred orientation of FIPs truncate against seams.  At tips and splays, the transgranular mica seams branch and
transition into the intragranular network. Literature indicates fluid flow and solute transport is generally facilitated by
mica presence. Even though the amount of mica in these orthoquartzites is a small fraction of a percent and easily
overlooked, as part of a multi-component distributed fluid flow network they are arguably significant. Other quartzites
also display a similar suite of fluid inclusion planes and phyllosilicate seams suggesting such multi-component
networks may be common. The extent of fluid movement in the network is presently unclear to us. 
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PHY-1 - RISK OF CARDIAC INJURY DUE TO ABANDONED EPICARDIAL LEAD TRANSLATIONAL
FORCES

Aiden Johnson
Creighton University 

About 50% of all patients with abandoned epicardial leads will at some point require an MRI. There may be some risk
in giving these patients an MRI depending on lead interactions with the magnetic field. However, with current
available information clinicians are not given detailed guidance on these patients. The label of MRI-conditional given
to these epicardial leads means each decision is left in the hands of clinicians with little direct guidance. This process
could be standardized and made more efficient if the effects of abandoned lead could be accurately measured. Our
group has focused on the translational forces on an epicardial lead in an MRI. To this end our group recently took
data using a three tesla Siemens MAGNETOM MRI system at CHI Health Creighton University Medical Center-
Bergan Mercy. We were able to make measurements of the magnetic susceptibility of some epicardial leads. This
value can give us the force that will be present on the heart during these procedures. With this we hope to be able to
provide specific guidance for exact specifications of epicardial leads that will be safe for imaging.

Friday, April 24, 2026  1:15pm - 3:15pm
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1:30 - BIOPHYSICAL CHARACTERIZATION OF AN INTERACTION BETWEEN GENE SILENCING
Stephanie Limaye

1:45 - ESTABLISHMENT OF A HIGH-THROUGHPUT IMAGE ANALYSIS METHOD TO DEVELOP A LIBRARY OF
CHEMOTACTIC RESPONSES OF B. SUBTILIS
Morgan Mahoney

2:00 - EVALUATING BIMANE-CGH AS A SITE-SPECIFIC PROBE FOR THE ACTIVE SITE OF MYCOBACTERIUM
TUBERCULOSIS EGTD
Bryan Benitez

2:15 - STRUCTURAL INSIGHTS INTO A PCNA MUTANT PROTEIN: UNDERSTANDING THE PCNA-CAF-1
INTERACTION DURING NUCLEOSOME ASSEMBLY
Eva Doescher

2:30 - PROTOCOL DEVELOPMENT FOR THE EXPRESSION AND PURIFICATION OF DTPT
Andrew Sheppard

2:45 - PHAGE REACTIONS WITH ANTIBIOTICS
Lilith Umberger

3:00 - TEMPERATURE-DEPENDENT EFFECTS ON HOST CELL GROWTH AND WEST NILE VIRUS
REPLICATION ACROSS VARIOUS CELL LINES
Ashley Texel

1:30 - BIOPHYSICAL CHARACTERIZATION OF AN INTERACTION BETWEEN GENE SILENCING



Stephanie Limaye
Creighton University 

Efficient packaging of DNA in the nucleus is necessary for proper gene expression. First, the DNA double helix is
wrapped around histone proteins to form nucleosomes. These nucleosomes then condense further into chromatin.
The deposition of these histones occurs immediately following DNA replication via a process called replication-
coupled nucleosome assembly. This process requires proliferating cell nuclear antigen (PCNA) and chromatin
assembly factor 1 (CAF-1). PCNA is a homotrimeric ring that acts as a sliding clamp by binding DNA and recruiting
proteins to the replication fork for multiple DNA-templated processes. CAF-1 is a histone chaperone protein that is
recruited to DNA by PCNA and deposits histones on newly replicated DNA. The interaction between PCNA and CAF1
is required for replication-coupled nucleosome assembly; however, the mechanism of interaction between these
proteins is not fully understood. We sought to determine if residues adjacent to a currently known PCNA-interaction
site in CAF-1 also contribute to binding PCNA. Using nano-differential scanning fluorimetry, we have observed
additional interactions between CAF-1 and PCNA, indicating PCNA-CAF1 interactions occur in multiple locations on
CAF-1. These results, combined with structural studies in our lab, will advance our understanding of how PCNA and
CAF-1 function together to carry out replication-coupled nucleosome assembly.
 The project described here was supported by an Institutional Development Award (IDeA) from the National Institute
of General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.

1:45 - ESTABLISHMENT OF A HIGH-THROUGHPUT IMAGE ANALYSIS METHOD TO DEVELOP A
LIBRARY OF CHEMOTACTIC RESPONSES OF B. SUBTILIS

Morgan Mahoney
Doane University 

Plants release complex mixtures of amino acids, sugars, and organic acids from their roots, collectively known as root
exudates. These compounds recruit beneficial soil microbes that help stabilize the rhizosphere, particularly under
environmental stress conditions. In turn, these bacteria mitigate both biotic and abiotic stressors affecting the plant
while utilizing root-derived metabolites as nutrient sources. Although the general relationship is well established, the
specific combinations of exudate/microbe interactions that regulate bacterial chemotaxis toward plant roots remain
poorly understood. The goal of this project is to develop a high-throughput, image-based analytical method to
quantitatively measure chemotaxis. This will involve utilizing scanners capable of capturing time-lapse images of
bacteria responding to one or more exudates. Each scanner can measure up to twelve bacteria/exudate combinations
at a time and each scanner run takes two hours to complete. The image-based approach will be ground-truthed
against the capillary assay, a well-established method for measuring chemotactic response. Fructose has been
selected as the positive control due to its role as a readily metabolizable carbon source and a reported
chemoattractant for Bacillus subtilis. As a naturally occurring component of root exudates, fructose provides
ecological relevance. ImageJ and code modified from previous Doane students will be used to analyze the images
collected from the scanner. The movement of safranin-stained B. subtilis will be monitored as it progresses toward an
agarose droplet containing fructose that is in the middle of each well. This will be done by measuring the redness of
concentric rings at increasing distances from the center of each well over time. The redness over time values will be
correlated with the number of bacteria attracted through the capillary assay. We expect to see positive, significant
correlations between the scanner-based method and the capillary assay if the scanner-based method is valid.
Establishing a consistent and quantifiable response to fructose ensures that chemotactic responses to novel
compounds can be interpreted with confidence. Importantly, it will generate datasets suitable for downstream
modeling and comparative analysis in an effort to create a more efficient, high-throughput method for quantifying
chemotaxis enabling the foundation of a comprehensive chemoattractant library for Bacillus subtilis. Such a resource
could be leveraged for agricultural applications, including the enhancement of soil health and the optimization of plant
growth in species-specific cropping systems. The project described here was supported by an Institutional
Development Award (IDeA) from the National Institute of General Medical Sciences of the National Institutes of Health
under Grant # 5P20GM103427.



2:00 - EVALUATING BIMANE-CGH AS A SITE-SPECIFIC PROBE FOR THE ACTIVE SITE OF
MYCOBACTERIUM TUBERCULOSIS EGTD

Bryan Benitez
UNO 

Mycobacterium tuberculosis relies on ergothioneine (EGT), a low-molecular-weight thiol, to maintain redox balance
and resist oxidative stress and anti-tubercular drugs. EGT biosynthesis begins with EgtD, an AdoMet-dependent
methyltransferase that trimethylates L-histidine to form hercynine, making EgtD a promising therapeutic target. This
study evaluated the binding potential of a synthetic bimane-CGH probe designed to mimic substrate interactions and
occupy the EgtD active site, with a fluorescent bimane tag for detection in structural assays. EgtD was expressed in 
E. coli, purified via cobalt affinity and size-exclusion chromatography, and co-crystallized with bimane-CGH. X-ray
diffraction data were collected to 2.0 Å resolution, and the structure was solved and refined. Results revealed partial
binding of bimane-CGH within the EgtD active site, with well-defined density for the histidine and glycine residues but
uncertainty in the bimane position, possibly due to dynamic movement around the cysteine sulfur. These findings
suggest the need for modified probe designs to achieve stable binding and inform future structure-based inhibitor
development against M. tuberculosis EgtD.

2:15 - STRUCTURAL INSIGHTS INTO A PCNA MUTANT PROTEIN: UNDERSTANDING THE PCNA-
CAF-1 INTERACTION DURING NUCLEOSOME ASSEMBLY

Eva Doescher
Creighton University 

To package eukaryotic DNA inside the nucleus, DNA wraps around histone proteins to form nucleosomes. Two major
proteins involved in nucleosome assembly are proliferating cell nuclear antigen (PCNA) and chromatin assembly
factor 1 (CAF-1). PCNA is a sliding clamp protein that surrounds DNA and recruits proteins to the replication fork,
including CAF-1. CAF-1 is a histone chaperone protein that deposits histones on DNA, specifically on silenced
regions of the genome. The direct interaction between PCNA and CAF-1 is crucial for proper gene expression, but the
mechanism of how these two proteins interact is not known. We identified a mutant form of PCNA that binds CAF-1
with a higher affinity than wildtype PCNA, indicating a possible autoinhibitory function of this amino acid in PCNA. The
goal of my project is to determine the structure of the mutant PCNA protein through X-ray crystallography. The mutant
PCNA protein formed stable trimers after purification. Hundreds of crystallization conditions were tested and several
were identified that promote formation of hexagonal crystals. Thus far, the best resolving crystals diffracted to ~3.0
angstroms. Despite acceptable diffraction resolution, the crystal quality was insufficient for molecular replacement.
Therefore, I am continuing to optimize crystallization for molecular replacement and structural determination. Solving
the structure of this mutant PCNA protein will provide valuable information about the mechanism of the interaction
between PCNA and CAF-1 and will help our understanding of how these two proteins work together during
nucleosome assembly to maintain gene silencing.
The project described here was supported by an Institutional Development Award (IDeA) from the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.
 

2:30 - PROTOCOL DEVELOPMENT FOR THE EXPRESSION AND PURIFICATION OF DTPT

Andrew Sheppard
Creighton University 

Staphylococcus aureus is one of the most widespread bacterial pathogens and antibiotic resistance is common in
most infections. The decreasing efficacy of antibiotics has put pressure on medical professionals and researchers to
focus efforts on developing alternative treatments for S. aureus infections. The Gee lab studies the peptide
transporters of S. aureus as potential therapeutic targets. My work has focused on di- and tri-peptide transporter



(DtpT), which is a membrane protein present in all genomes of S. aureus. DtpT is responsible for importing peptides
of 2-3 amino acids in length and plays a key role in the nutrient uptake of S. aureus. Working with membrane proteins
presents unique difficulties, including potential toxicity when overexpressing in E. coli, low solubility, and loss of native
protein conformation when extracting with detergents. The purpose of this study was to develop an effective
procedure to express and isolate DtpT without compromising the structure of the protein and with minimal
modifications to its sequence. To overcome these challenges, we used styrene maleic acid lipid particles (SMALPs)
as an alternative to detergents when isolating DtpT. By using SMA200 we were able to extract membrane proteins
that will be used in future binding experiments. Future studies will include thermal stability assays and structural
characterization of our isolated DtpT. The project described here was supported by an Institutional Development
Award (IDeA) from the National Institute of General Medical Sciences of the National Institutes of Health under Grant
# 5P20GM103427.

 

2:45 - PHAGE REACTIONS WITH ANTIBIOTICS

Lilith Umberger
Doane University 

When bacteria are weakened with antibiotics and supplemented with glycerol, they should become easier to infect by
bacteriophage, therefore causing larger plaques. However, an experiment that was performed by Doane’s BIO 110
class, which discovers and experiments with bacteriophages, last semester showed varying results – sometimes the
plaques were larger, were smaller, or were completely unaffected. As a result, the question being researched is this:
does a bacteriophage’s cluster or subcluster affect its infectability in the presence of antibiotics and glycerol? Nine
phages from 8 clusters and subclusters are to be tested with 3 types of antibiotics, with and without glycerol, and
plaques will be compared to the original to see how the plaques are affected. The project described here was
supported by an Institutional Development Award (IDeA) from the National Institute of General Medical Sciences of
the National Institutes of Health under Grant # 5P20GM103427.
 

3:00 - TEMPERATURE-DEPENDENT EFFECTS ON HOST CELL GROWTH AND WEST NILE VIRUS
REPLICATION ACROSS VARIOUS CELL LINES

Ashley Texel
University of Nebraska
Lincoln INBRE 

West Nile virus (WNV) is an arbovirus that infects a number of hosts across a range of environmental conditions.
While most research has focused on human infections, less is known about WNV replication in its natural avian and
mosquito hosts. Previous observations suggest that WNV replicates at different rates in host-derived cell lines
incubated at distinct temperatures. However, it remains unclear whether these differences result from host cell-
specific factors or temperature-dependent effects on viral replication and host cell growth. This study examines how
incubation temperature influences host cell growth and WNV replication across vertebrate and invertebrate-derived
cell lines. Mammalian (BHK), avian (DF1), and mosquito (CT) cell lines will be cultured at 28°C, 37°C, and 40°C, and
viral replication will be evaluated alongside host cell growth. Clarifying the role of temperature in WNV replication will
improve interpretation of in vitro studies and advance understanding of host-virus interactions.
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1:30 - THE EFFECTS OF PRONATION AND SUPINATION OF THE SUBTALAR JOINT ON TIBIAL
ROTATION AND KNEE STRESS

Ashleigh Ohrt
Chadron State College 

An investigation of the biomechanical chain from the subtalar joint up to the knee was completed to determine the
effects on the subtalar joint positioning and tibial rotation impacting knee stress. The subtalar joint is responsible for
proper foot positioning. The tibia is the weight bearing bone of the lower leg that articulates the knee joint. The
structures of the knee are crucial for stability. College aged participants half male and female with a variety of lifestyle
factors, natural stance positions and histories were evaluated.  Pronation and supination were exacerbated using a
wedge and the internal and external rotation of the tibia was measured utilizing the tibial tuberosity.  Afterwards, the
stress placed upon the knee was assessed by measuring the center of the patella. The results at this time are still
underway. However, studying foot posture may lead to preventative measures that can be taken to improve knee
health, posture, and overall mobility in the future.  
 

1:45 - DEVELOPMENT OF BRED FOR GENETIC MODIFICATION OF GORDONIA TERRAE
PHAGES

Logan Brooks
Doane University 

Bacteriophage recombineering of electroporated DNA (BRED) has been frequently used to modify bacteriophages
that infect Mycobacterium smegmatis, however this system has not been used in different host bacteria. The ability to
modify bacteriophage genomes allows us to study the functions of specific phage genes as well as to modify phages
for use in phage therapy. We will present our work to develop the BRED system for use in Gordonia terrae.
Expanding BRED into the Gordonia terrae system gives access to a larger library of bacteriophages and



demonstrates its usefulness in other host bacteria.
The project described here was supported by an Institutional Development Award (IDeA) from the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.

 

2:00 - ELUTION AND CONCENTRATION S. CEREVISIAE DNA IN LARGE INSERTS USING 3D-
PRINTED DEVICES

Samantha Bursaw
University of Nebraska
at Kearney 

Kristy Kounovsky-
Shafer 
University of Nebraska
- Kearney 

Long DNA molecules are vital for genomic analysis and other biomedical uses. To recover concentrated amounts of
large DNA, a 3D-printed device was developed to concentrate larger DNA molecules into a single spot for easier
extraction and utilization. Large inserts (2.7 x 6.6 x 7.2 mm) consisting of S. cerevisiae chromosomes (200 kb – 1.5
Mb) were used within the 3D-printed devices, and the DNA was eluted from the insert and concentrated at the
acrylamide roadblock. Trials varied across different variables, including the voltage of the pulsed electric field (7.5 and
15 V), the on and off times of the pulsed electric field, and the trial duration (1-18 hours). Each trial was run in
triplicate, and the amount of DNA recovered was measured.

 

2:15 - INVESTIGATING HUMAN LAPTM5 GENE AS A RESTRICTION FACTOR TO HSV-1
INFECTION

Natalee Keodouangdy
Doane University 

Herpes Simplex Virus type 1 (HSV-1) is a very common infection prevalent in 50-80% of American adults. The virus
causes recurrent painful oral sores and fevers and can exhibit a period of latency between active infections. Currently
there are antivirals that can reduce the effects of viral infection, but drug resistant mutants are beginning to become a
larger concern. LAPTM5 is a lysosomal membrane protein which regulates cell death, helping with immune response.
LAPTM5 has been implicated in cancer, viral infections and immune diseases., LAPTM5 has shown antiviral activity
against HIV-1 through interactions with the envelope, indicating it may be a viral restriction factor. It is unknown
whether LAPTM5 plays a restrictive role in HSV-1 infection. We hypothesize that over expression of LAPTM5 in a cell
line will inhibit HSV-1 infection, because several other viral restriction factors exhibit cross-virus restriction. To assess
this hypothesis, we will overexpress LAPTM5 in Vero cells, and follow with a viral challenge with HSV-1. To determine
whether infection was inhibited, we will use plaque assays and real time quantitative PCR. Here we present our
progress in exploring this hypothesis including verification of the GFP tagged LAPTM5 expression construct via
fluorescent microscopy, western blot and plasmid sequencing. We also report on current roadblocks in the research,
including transfection efficiency in virally susceptible cells and optimization of a viral infection assay.  This work is
important because it could uncover new viral life cycle targets for the development of novel therapies. The project
described here was supported by an Institutional Development Award (IDeA) from the National Institute of General
Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.

2:30 - INVESTIGATIONS INTO BENZYL ISOTHIOCYANATE AS A POTENTIAL ALTERNATIVE TO
FLUORIDE

Chayton Kumpost



University of Nebraska
at Kearney 

Fluoride is the standard of care for preventing cavities, but concerns regarding its potential toxicity have driven the
search for safer, natural alternatives. Benzyl isothiocyanate (BITC), a compound found in cruciferous vegetables like
broccoli and kale, is known for its antibacterial properties, yet its ability to fight cavity-causing oral bacteria remains
largely untested. This study evaluated BITC as a potential alternative to fluoride by testing its ability to kill oral
pathogens, Staphylococcus aureus, Streptococcus mutans, Streptococcus sobrinus, and Streptococcus oralis, disrupt
biofilms, and interact with commonly prescribed antibiotics. Our results demonstrate that BITC is a potent
antimicrobial, effectively inhibiting bacterial growth at concentrations of 125–250 µg/mL. Crucially, BITC outperformed
fluoride in biofilm assays. While fluoride failed to significantly disrupt established biofilms, BITC significantly broke
down the biofilms of both S. aureus and S. mutans. In antibiotic interaction tests, BITC showed no negative
interference with chlorhexidine or fluoride, however, it displayed strong antagonism when combined with beta-lactam
antibiotics suggesting it may interfere with bacterial cell wall synthesis. These findings suggest that BITC is a
promising, more effective alternative to fluoride for biofilm disruption, though its use alongside penicillin-based drugs
requires caution. Future work will assess the safety of BITC on human gum cells to further validate its clinical
potential.

2:45 - CHARACTERIZATION OF T CELLS AND NF-KB-DEPENDENT LNCRNA NOSTRILL IN
VIRALLY INFECTED MURINE BRAINS

Ethan Lorenson
Creighton University 

Neurotropic viral invasion of the CNS initiates innate immune responses that may culminate in the activation of
virus?specific T cells that help to effectively clear virus or promote viral persistence. Viral persistence in the CNS is
associated with increased risk of developing neurodevelopmental disease. Theiler’s Murine Encephalomyelitis Virus
(TMEV)-Induced Demyelinating Disease (IDD) is commonly used to study mechanisms of viral-induced demyelinating
disease in mice because the pathogenesis is like that of progressive forms of multiple sclerosis in humans. Previous
work in the lab demonstrated that NF?kB–dependent lncRNA Nostrill expression is essential for antiviral interferon
signaling in TMEV?infected microglia and neurons. Interferon?mediated chemokine induction in the CNS promotes
the recruitment of activated T cells across the blood brain barrier to sites of viral infection. Recent in vivo studies using
TMEV-IDD?susceptible and TMEV-IDD?resistant mouse strains have revealed strain?dependent differences in
Nostrill transcription within the brain. I hypothesize that differential Nostrill transcription and interferon expression in
TMEV-IDD?susceptible and TMEV-IDD?resistant mice results in the recruitment of unique T cell populations within
the brain resulting in viral clearance or persistence.  Using real-time reverse transcription PCR (RT-qPCR), I have
identified a ~7-fold increase in FoxP3 mRNA expression in TMEV-IDD-susceptible compared to TMEV-IDD resistant
brains. FoxP3 expression may precede T cell differentiation into TH17 cells that contribute to TMEV-IDD
pathogenesis. Current work is investigating TH17 cell-specific gene expression in TMEV-IDD susceptible mouse
brain. Future work will use fluorescence in situ hybridization and confocal microscopy to identify whether T cell
populations are near TMEV-infected neurons and microglia. These studies will help determine whether T cell
infiltration in the virally infected brain is differentially influenced by Nostrill-mediated antiviral gene transcription in
TMEV-IDD susceptible mice.  These studies will identify whether Nostrill is a likely therapeutic target in viral
neuroimmune responses associated with neurodegeneration.

This publication was made possible by grants from the National Institute for AIDS and Infectious Disease (NIAID) (1
R15 AI156879) and the National Institute for General Medical Science (NIGMS) (5P20GM103427), components of the
National Institutes of Health (NIH), and its contents are the sole responsibility of the authors and do not necessarily
represent the official views of NIAID, NIGMS or NIH.

3:00 - EFFICACY OF ESSENTIAL OILS AND COLIPHAGE



Merlin Arevalo-Soriano
Bryan College of
Health Sciences 

Essential oils have gained increasing attention for their alternative medicinal and therapeutic potential, with clove and
oregano oil recognized for their antimicrobial properties. With increasing antiviral resistance posing a global health
concern, there is a need to identify natural, plant-derived alternatives for management of infectious diseases. Despite
this interest, research examining how their active chemical components interfere with viral replication at a cellular
level has been limited. This study investigates the antiviral efficacy of clove and oregano essential oils against
coliphage, a bacteriophage model selected for its similarities to human enteric viruses and safe handling in the
laboratory. To assess antiviral activity, plaque assays will be optimized to achieve a reliable working range of 25-250
plaque forming units per milliliter (PFU/mL). By comparing treated and untreated plates, this study aims to quantify
reductions in PFU counts to determine which essential oil exhibits the strongest inhibitory effect against viral
replication. Outcomes of this study are expected to provide evidence for potential use of essential oils as accessible,
natural antiviral agents. The project described here was supported by an Institutional Development Award (IDeA) from
the National Institute of General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.
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1:30 - LNCRNA NOSTRILL REGULATION OF NEURONAL ANTIVIRAL RESPONSES



Cassandra Leuty
Creighton Biology
Department 

Neurotropic viral infections increase the risk of developing neurodegenerative disease. Infected neurons initiate
antiviral immune responses that activate nearby glia and recruit immune cells, which either clear the virus and restore
homeostasis or contribute to neurodegenerative disease. The neurotropic virus, Theiler’s murine encephalomyelitis
virus (TMEV), induces demyelinating disease (IDD) in genetically susceptible mice by infecting neurons first. Neuronal
antiviral gene transcription in TMEV-IDD susceptible mice involves differential expression of proinflammatory genes.
We identified that Nostrill, a NF?B-dependent long non-coding RNA (lncRNA), was highly expressed in TMEV-IDD
susceptible mice compared to TMEV-IDD resistant mice. We hypothesize that lncRNA Nostrill regulates
proinflammatory gene expression in TMEV infected neurons. To begin to address this hypothesis, an in vitro neuronal
viral infection model was used to interrogate Nostrill-regulated gene transcription. Neuro2a cells were infected with
TMEV and RNAi was used to silence Nostrill. Scrambled control constructs and uninfected Neuro2a cells were used
as controls. RT-qPCR analysis confirmed that TMEV-infected Neuro2a significantly upregulated Nostrill ~2fold
(p<0.01, n=3), and silencing Nostrill increased viral load in Neuro2a cells. Total RNA sequencing of TMEV-infected
Neuro-2a cells with Nostrill silencing identified hundreds of differentially transcribed genes relative to controls. KEGG
and GO analyses suggested that Nostrill expression regulates the transcription of important antiviral and apoptotic
genes. Nostrill silenced in TMEV-infected Neuro2a significantly reduced Irf7 antiviral gene transcription and Irf7 target
genes families Isg and Ifit. RT-qPCR confirmed that silencing Nostrill in TMEV-infected Neuro2a cells decreased Irf7
~48fold (p?0.05, n=3), Isg15 ~3fold (p<0.01, n=3), Isg20 ~3fold (p<0.001, n=3), and Ifitm3 ~5fold (p<0.0001, n=3)
compared to controls. To determine whether Nostrill is required for IRF7 protein synthesis and activation, western blot
and immunoprecipitation assays were performed. TMEV infection increased phosphorylated-IRF7 (pIRF7) ~6fold
(p<0.05, n=4) relative to uninfected controls. Silencing Nostrill reduced IRF7 and pIRF7 protein expression ~2fold
(n=2) compared to silencing control. These data suggest that Nostrill is necessary for IRF7 transcription, translation,
and subsequent phosphorylation. Since IRF7 is a master regulator of antiviral gene transcription, Nostrill may play a
role in neuronal antiviral signaling by regulating IRF7. Ongoing work is evaluating the putative regulation of apoptotic
genes by Nostrill. These studies identify lncRNAs, like Nostrill, as potential therapeutic targets for attenuating or
eliminating the neurotoxicity associated with antiviral neuroimmune responses.
 This publication was made possible by grants from the National Institute for AIDS and Infectious Disease (NIAID) (1
R15 AI156879) and the National Institute for General Medical Sciences (NIGMS) (5P20GM103427), components of
the National Institutes of Health (NIH). The contents are solely the responsibility of the authors and do not necessarily
represent the official views of NIAID, NIGMS or NIH. The project described here was supported by an Institutional
Development Award (IDeA) from the National Institute of General Medical Sciences of the National Institutes of Health
under Grant # 5P20GM103427.

1:45 - INVESTIGATION OF MAMMALIAN IFITM1 GENES AS VIRAL RESTRICTION FACTORS OF
HSV-1 INFECTION

Devin Avedissian
Doane University 

Herpes Simplex Virus type 1 (HSV-1) is one of the most prevalent viral infections in humans worldwide. One strategy HSV-1
employs is to establish latency within its host to evade the immune system. Though there are drugs available to treat
herpesvirus infections, resistance mutants are continuing to rise and become a problem, indicating a need for new
therapeutics. In response to viral infections, host cells produce viral restriction factors to block the virus at various steps in the
replication cycle. One key defense mechanism involves the expression of interferons, which enhance the production of
restriction factors. Understanding restriction factors may help to identify vulnerabilities in the viral life cycle that can be used
as drug targets. Among the viral restriction factors expressed are the interferon-induced transmembrane (IFITM) protein family,
which can inhibit entry of enveloped viruses at the cell membrane. Previous research has shown that IFITM1 is the most potent
of the IFITM genes at inhibiting HSV-1, but is however less effective at inhibiting other viruses than IFITM3. It is unknown
whether other non-human mammalian IFITM1 orthologs are effective at inhibiting HSV-1. We hypothesize that when the IFITM1
gene from cat, cow, goat, and human is overexpressed in Vero cells it will inhibit HSV-1 infection based on similarity at the



amino acid level between these genes. Here we report our current progress, including verification of overexpression of IFITM1
genes in 293T and Vero through whole plasmid sequencing, Western blot with both a GFP and IFITM specific antibody, and
fluorescent microscopy. We also report current road blocks which include Vero cell transfection efficiency problems and
potential toxicity and increased unexpected cell death after viral infection. 

2:00 - STABILIZING CHLAMYDIA TRACHOMATIS MOMP EXPRESSION IN HUMAN CELL LINES
FOR POTENTIAL MRNA VACCINE DEVELOPMENT

Shannon Kennicutt
Wayne State College 

            In countries with well-developed healthcare systems, including the United States, Chlamydia trachomatis
infections are typically treated effectively with antibiotics such as doxycycline or azithromycin. In regions with limited
access to healthcare, however, infections often go undiagnosed and untreated. This can facilitate transmission,
particularly from asymptomatic mothers to their newborns, increasing the risk of trachoma and potentially irreversible
blindness in affected children. The C. trachomatis trimeric porin, known as the Major Outer Membrane Protein
(MOMP), has emerged as a promising target for mRNA vaccine development due to its high level of expression on
the bacterium. We have successfully cloned the MOMP gene into a pcDNA mammalian expression vector and added
an N-terminal signal peptide to direct membrane localization. We are now focused on transfecting human cell lines
with the MOMP construct to determine their success in establishing protein expression.  To date, MOMP protein
expression has been confirmed in HeLa cells, although the precise location of expression is yet to be determined.
Efforts are underway to establish expression in CaCo-2 and RPMI 8226 cell lines to demonstrate broad cell-line
viability. Following the development of stable expressing lines, MOMP mRNA will be isolated and reintroduced into
human cell lines to begin initial evaluation of the feasibility of this construct within an mRNA-based vaccine platform.
The project described here was supported by an Institutional Development Award (IDeA) from the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.

2:15 - INTERFERON ANTAGONISM BY THE HEARTLAND VIRUS NSS PROTEIN

Samar Khudidah
Nebraska Wesleyan
University 

Heartland virus (HRTV) is a newly emerging tick-borne phlebovirus associated with febrile illness, leukopenia, and
thrombocytopenia.  Related phleboviruses such as severe fever with thrombocytopenia virus (SFTSV) and Rift Valley
fever virus (RVFV) suppress host interferon signaling through the actions of their nonstructural (NS) proteins. 
Whether HRTV encodes a structurally similar interferon antagonist remains unclear. To investigate this possibility,
HRTV protein sequences were retrieved from UniProt and NCBI, and their predicted 3D structures were generated
using SWISS-MODEL. Candidate proteins were compared to known NS proteins based on size, predicted function,
and 3D folds using DALI and PDBeFold. Structural similarity metrics and domain organization were evaluated to
assess conservation of potential interferon-antagonist features. Comparative modeling revealed that a predicted
HRTV protein product shares similarity in overall fold and domain architecture with the RVFV NSs protein.  Structural
alignment in the regions of RVFV NSs is associated with interferon suppression. Preliminary molecular dynamics
simulations and docking analyses suggested potential interaction with host interferon pathway proteins. These
findings support the possibility that HRTV encodes an NSs-like protein that may contribute to interferon antagonism.
This structural framework validates prior work and provides a foundation for future experimental validation.  

2:30 - EFFECTS OF PHOSPHORYLATION OF CHROMATIN ASSEMBLY FACTOR-1 ON GENE
SILENCING IN SACCHAROMYCES CEREVISIAE

Cohen Cisneros
Creighton University 



    Nucleosomes are the basic structural units of chromatin. They are made of segments of DNA wrapped around histone proteins. The
level of compaction of nucleosomes regulates gene expression by altering the accessibility of DNA. Chromatin assembly factor 1 (CAF-1)
is a protein that deposits histones onto newly replicated DNA in silenced regions of the genome. CAF-1 is recruited to DNA by
proliferating cell nuclear antigen (PCNA). PCNA is a sliding clamp that recruits many other proteins to the replication fork, including CAF-
1. CAF-1 is known to be phosphorylated at multiple locations on the protein, but it is not known how these phosphorylation events affect
gene expression. We hypothesize that phosphorylation of CAF-1 disrupts its ability to interact with PCNA and/or DNA and therefore
causes improper nucleosome assembly. To investigate this, we inserted phosphorylated CAF-1 into yeast cells and observed the effects
on gene expression. Thus far, the data suggest individually-phosphorylated residues in CAF-1 do not alter gene silencing. We are
currently generating CAF-1 with combinations of phosphorylated sites to observe their combined effect on gene expression. With the
completion of these studies, we hope to better understand the relationship between the phosphorylation state of CAF-1 and gene
silencing in yeast.
    The project described here was supported by an Institutional Development Award (IDeA) from the National Institute of General Medical
Sciences of the National Institutes of Health under Grant # 5P20GM103427.
 

2:45 - THE EFFECTS OF SUBTALAR PRONATION AND SUPINATION ON THE LATERAL SHIFT OF
THE PELVIS

Paige Pritchard
Chadron State College 

Subtalar joint mechanics play an important role in lower extremity alignment; however, their influence on pelvic
positioning in the frontal plane remains misunderstood. While excessive pronation and supination have been linked to
changes in tibial and femoral rotation leading to pelvic tilts, little research has been performed on how excessive
subtalar pronation and supination affect the lateral shift of the pelvis. Therefore, the purpose of this study is to
examine the unilateral effects of excessive subtalar pronation and supination on lateral pelvic shift in healthy adults.
Specifically, this study aims to determine if unilateral deviations produce different compensatory patterns when
compared to normal stance. Excessive pronation and supination were studied in eight adults (four male and four
female), following informed consent and screening for lower extremity health. Participants were assessed in a neutral
stance, and then under simulated excessive pronation and supination. It is hypothesized that excessive subtalar
pronation and supination will produce small but measurable lateral pelvic changes. Unilateral changes are expected
to shift the pelvis toward the affected limb, along with changes in the femoroacetabular rotational patterns on both the
ipsilateral and contralateral sides. Currently, data collection and analysis are in progress. Overall, this study aims to
contribute a new understanding of lower extremity biomechanics by refining the relationship between subtalar motion
and pelvic alignment. 

3:00 - VALIDATION OF HPLC-DAD METHOD FOR NEONICOTINOID QUANTIFICATION IN LOCAL
HONEY

Kaydence Throm
Doane University 

Neonicotinoids are a class of neurotoxic insecticides used as seed coatings for major crops grown in Nebraska, such
as corn, wheat, and soy. These compounds bind to nicotinic acetylcholine receptor agonists in insects, causing
paralysis and death. Neonicotinoids are water-soluble and photostable, persisting in soil. Thus, they are present in
flower pollen and nectar. Use of neonicotinoids has been correlated to pollinator decline and causes sub-lethal effects
such as navigation failure, memory/learning defects, and communication problems. State-wide insecticide use data
indicate that neonicotinoids are currently applied at levels toxic to honey bees. However, concentration levels of
neonicotinoids in local honey samples throughout Nebraska have not been quantified. In order to measure three
commonly used neonicotinoids (thiamethoxam, clothianidin, and imidacloprid) in local honey samples, we first will
validate and optimize an HPLC-DAD analytical method. We will also optimize recovery of neonicotinoids from honey
samples by comparing solid-phase extraction (SPE) and QuEChERS (Quick, Easy, Cheap, Effective, Rugged, and



Safe) techniques for residue analysis. 
The project described here was supported by an Institutional Development Award (IDeA) from the National Institute of
General Medical Sciences of the National Institutes of Health under Grant # 5P20GM103427.
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1:30 - SPATIOTEMPORAL AND INDIVIDUAL VARIATION IN TAPEWORM INFECTION OF
THREESPINE STICKLEBACK IN LAKE MYVATN, ICELAND

Joseph Phillips
Creighton University 

Characterizing variation in parasite infection in wild populations is central to understanding the ecological and
evolutionary dynamics of host-parasite interactions. Even within well-mixed populations, parasite exposure and host
immune response may vary among individuals and locations. However, long-term studies of such within-population
variation remain limited. We addressed this gap by analyzing a 10-year, spatially replicated time series of
Schistocephalus solidus (Class: Cestoda) infection in threespine stickleback (Gasterosteus aculeatus) of Lake
Mývatn, Iceland. Our dataset included more than 2,000 specimens sampled from 13 sites representing diverse
habitats across the lake. Sex and body length were strong predictors of S. solidus prevalence, with higher prevalence
among males and larger (presumably older) individuals. Moreover, both S. solidus prevalence and load were
positively associated with body condition, suggesting that fitter individuals sustained higher infection. Prevalence
varied substantially among sites, ranging from 3 to 27%, whereas S. solidus loads among infected individuals were
relatively consistent. Interannual variation was generally limited, although both prevalence and load modestly declined
over the study period. Overall, our results reveal substantial variation in S. solidus infection among Mývatn
stickleback, with implications for the ecological and evolutionary dynamics of this host population.
 



1:45 - DEVELOPMENT AND OPTIMIZATION OF A UNIFIED NK CELL CYTOTOXICITY ASSAY
MEASURING ADCC AND DIRECT KILLING

Kelly Kahwadi
University of Nebraska
Omaha 

To advance the study of how immunotherapies influence human NK cell function, we previously developed an assay
capable of measuring both direct cytotoxicity and antibody-dependent cell-mediated cytotoxicity (ADCC) within the
same donor sample. This approach addressed a major limitation in the field, as these pathways are typically
evaluated separately. The original method, termed NK-SADKA 1.0, improved control of donor variability but required
multiple experimental tubes, limiting the number of conditions that could be tested from a single blood donation. In the
present study, we introduce NK-SADKA 2.0, a streamlined version designed to make more efficient use of limited
primary cell samples. By co-culturing both target cell lines in a single tube and distinguishing them using unique
fluorescent labels during flow cytometric analysis, we can quantify both killing mechanisms simultaneously across
expanded experimental conditions. A key component of this optimization was confirming that the revised format
maintains accurate measurement of cytotoxic activity. Side-by-side comparison of NK-SADKA 1.0 and 2.0 showed
that the streamlined approach is reliable, while also revealing an unexpected increase in direct killing in the 2.0
format. This observation has generated new questions regarding potential influences such as antibody timing, dye-
associated effects, or previously unrecognized surface interactions that may modulate NK cell activity. These findings
will guide the next phase of our investigation into the mechanisms regulating NK cell function. The project described
was supported in part by an Institutional Development Award (IDeA) from the NIGMS of the National Institutes of
Health under Grant # 5P20GM103427

 

 

2:00 - BASELINE SURVEY OF HONEY BEE PATHOGENS IN APIS MELLIFERA COLONIES ON
MO'OREA, FRENCH POLYNESIA USING DIGITAL DROPLET PCR

Alexa Kozlak
Creighton University 

Honey bee pathogens are globally widespread and contribute to colony losses. However, molecular pathogen surveys are still lacking in
some areas of the world, such as some of the Pacific Islands. In this study, nurse bees were collected from 12 colonies on Mo'orea,
French Polynesia, and screened using digital droplet PCR (ddPCR) for 13 common pathogens and levels of key hormones and
physiological markers. Gene expression was normalized against EIF3C and RPS18 reference genes. Of the pathogens screened, we
found no evidence of Acute bee paralysis virus (ABPV), Chronic bee paralysis virus (CBPV), Deformed wing virus (DWV-A or B), Israeli
acute bee paralysis virus (IAPV), Kashmir bee virus (KBV), Lake Sinai virus 4 (LSV4), Paenibacillus larvae, or Sacbrood virus
(SBV). However, Black queen cell virus (BQCV), Lake Sinai virus 1 (LSV1), and Vairimorpha ceranae were detected in multiple colonies.
Physiological gene expression markers (JHAMT--a proxy for juvenile hormone, odorant binding protein 14, octopamine
receptor, phenoloxidase, and vitellogenin) are also reported as baseline reference values for future work. These findings provide the first
molecular evidence of honey bee pathogens on Mo'orea, showing apparent absence of several major global pathogens,
namely ectoparasitic mite Varroa destructor, but presence of BQCV, V. ceranae, and LSV1. As DWV is transmitted by V. destructor, mite
absence plays a role in safeguarding Mo’orea bee populations. This dataset establishes a baseline for future pathogen surveillance and
biosecurity monitoring in French Polynesia. 

2:15 - VARIABILITY IN SOLID-MEDIA FILAMENTATION AMONG CLINICAL CANDIDA ALBICANS
STRAINS

Haley Harbison



University of Nebraska-
Omaha 

Candida, a pathogenic fungal yeast, ranks as the fourth leading cause of nosocomial bloodstream infections (BSIs),
accounting for roughly 8% to 10% of all BSIs acquired in hospital settings. It causes infections ranging in severity,
from localized cutaneous infections to life threatening systemic infections. A crucial component of C.
albicans becoming pathogenic is its ability to switch morphology between yeast and hyphal phases. Strains unable to
switch morphologies do not cause severe system disease.  
Our lab and others have noted discrepancies between clinical strain filamentation and that of the type of strain
typically used in assays, in particular the ability to filament on solid media. We have been characterizing this
difference, focusing on early timepoints of solid filamentation. Eight clinical strains (12C, 19F, P76067, P57072,
P60002, P75010, P75016, and P75063) were evaluated on four filamentation inducing solid assay medias: Lee’s,
Spider, fetal bovine serum (FBS), and RPMI. These media were selected to simulate the different host environmental
conditions in the human body, including variations in pH, nutrient composition, and incubation at 37°C. Solid
filamentation assays were completed in triplicate and assessed at 3-, 4-, 5-, and 6-hour timepoints using EVOS
microscope at 10X magnification. The goal of this work was to determine whether these strains do filament in solid
media and to define a timepoint at which most strains are filamentous. 

2:30 - HONEY BEE PATHOGENS IN A VARROA-FREE SYSTEM: INSIGHTS FROM NEW ZEALAND

Colin MacKelly
Creighton University 

Honey bees (Apis mellifera) across most of the world are parasitized by the Varroa destructor mite. There remain only
a few inhabited places on earth that are varroa-free. One such location is the remote Chatham Islands, an
archipelago 800 km east of New Zealand. In this study, nest worker bees were collected monthly from commercial
honey bee colonies on the south island of New Zealand (n=50) and the Chatham Islands (n=10). The following
pathogens were quantified using droplet digital PCR (ddPCR): Nosema ceranae, Paenibacillus larvae, Chronic bee
paralysis virus, Deformed wing virus, Kashmir bee virus, Lake Sinai Viruses 1,2, and 4, and Sacbrood virus. Levels of
expression of vitellogenin and also Juvenile hormone (JH) acid O-methyltransferase (JHAMT) were analyzed for their
potential utility as colony health status markers. Lastly, varroa mite levels were quantified in the mainland New
Zealand colonies using monthly alcohol washes. P. larvae and Lake Sinai virus 4 were not found in any colonies
studied. All other pathogens were detected at some point throughout the year in the South Island bees. The number
of different viruses detected monthly in Chatham Islands was significantly lower than in the mainland New Zealand
bees. Also, colonies infested with varroa mites exhibited lower vitellogenin levels than colonies without detectable
varroa. Studying pathogen dynamics and colony health markers in varroa-free areas provides us an invaluable
avenue to understand the impacts of varroa on colony health. Anti-importation regulations need to be strengthened in
these areas to ensure that these last remote areas on earth remain varroa-free.

Friday, April 24, 2026  1:30pm - 3:00pm

Chemistry- Afternoon Session

Location: Arbor Suite B
Location - Arbor Suite B
Session Chair: Dr. Beio
Return to Program Outline

1:30 - STUDIES OF PHARMACEUTICAL MICROPOLLUTANT-HUMIC ACID INTERACTIONS USING
MICROSCALE AFFINITY
B K Sajeeb    



1:45 - DEVELOPMENT AND USE OF MICROCOLUMNS FOR PHARMACEUTICAL-NANOPLASTIC BINDING
STUDIES
Nigar Sultana Pinky

2:00 - AFFINITY-BASED CHROMATOGRAPHIC METHODS FOR THE STUDY AND SCREENING OF
INTERACTIONS BETWEEN PHARMACEUTICAL MICROPOLLUTANT
Md Masudur Rahman

2:25 - THE EFFECTS OF POPULAR FLUIDS ON DENTAL EROSION
Sierra Hicks

1:30 pm - STUDIES OF PHARMACEUTICAL MICROPOLLUTANT-HUMIC ACID INTERACTIONS
USING MICROSCALE AFFINITY CHROMATOGRAPHY

B K Sajeeb
Department of
Chemistry, University
of Nebraska-Lincoln 

Pharmaceutical micropollutants have emerged as contaminants of significant concern due to their adverse impact on
the potential for water reuse and the long-term sustainability of aquatic ecosystems. The persistence and
bioavailability of these compounds in aquatic environments pose substantial risks to both aquatic organisms and
human health, potentially leading to severe consequences such as antimicrobial resistance, immunosuppression,
reproductive and developmental disorders, and increased carcinogenic risk. The binding of micropollutants with
soluble carriers in aquatic systems is of interest in these areas, such as with regard to their bioavailability and toxicity.
Humic acid is a common form of dissolved organic matter in water that is often involved in this binding. In this study,
the binding of humic acid with selected pharmaceutical micropollutants (i.e., carbamazepine, norfloxacin, and
ciprofloxacin) was investigated using a microscale affinity chromatographic approach. This approach used non-
covalently entrapped and immobilized humic acid as the binding agent in microcolumns and under environmentally
relevant conditions. This technique enabled the rapid evaluation of binding constants for the selected compounds with
a reference preparation of humic acid. The results of this work provide critical insights into the environmental fate,
bioavailability, and potential toxicity of these pharmaceuticals in water. The same approaches may also be used in
future work with additional environmental microcontaminants and binding agents to screen and characterize their
binding behavior in water and to aid in the assessment of their risks for both human and aquatic health.

1:45 pm - DEVELOPMENT AND USE OF MICROCOLUMNS FOR PHARMACEUTICAL-
NANOPLASTIC BINDING STUDIES

Nigar Sultana Pinky
University of Nebraska-
Lincoln 

Pharmaceuticals are increasingly recognized as emerging microcontaminants due to their rising concentrations in
aquatic environments and their ability to persist in water for extended periods. Once present in water, these
microcontaminants can undergo reversible interactions with binding agents, such as polypropylene nanoplastic
particles (PPNPs), which influence their transport, persistence, and bioavailability in the environment. To investigate
such binding behavior, high-performance affinity microcolumns (2.0 cm × 0.21 cm inner diameter) were prepared by
entrapping polypropylene nanoplastic particles (50 nm diameter) using a non-covalent slurry-based method. These
microcolumns were employed to study the interactions between the PPNPs and several model pharmaceuticals
(carbamazepine, diazepam, ketoprofen, and norfloxacin) which are known to interact with nanoplastics in aqueous
systems. The supports were characterized by thermogravimetric analysis and binding constants with the
microcolumns were measured under linear elution conditions. The effects of temperature, ionic strength, and pH on
this binding were also examined to determine the mechanisms governing these interactions. Overall, these findings



demonstrated the suitability of using affinity microcolumns to characterize pharmaceutical-nanoplastic interactions. In
addition, this approach can be easily adapted to examine other microcontaminants and binding agents.

2:00 pm - AFFINITY-BASED CHROMATOGRAPHIC METHODS FOR THE STUDY AND SCREENING
OF INTERACTIONS BETWEEN PHARMACEUTICAL MICROPOLLUTANT

Md Masudur Rahman
University of Nebraska-
Lincoln 

The increasing presence of pharmaceuticals as environmental micropollutants, along with their potential reversible interactions with
nanoplastics, biomolecules, and other bioactive contaminants, has driven the development of robust analytical techniques to study these
binding processes. In this study, 60 nm polystyrene nanoplastic particles were physically entrapped within a porous modified silica
support and packed into 2.0 cm × 0.21 cm i.d. microcolumns for binding studies by high-performance affinity chromatography (HPAC).
Ten pharmaceuticals that are frequently detected in aquatic environments and are known to interact with nanoplastics were examined.
The nanoplastic-containing supports were characterized by thermogravimetric analysis to confirm successful incorporation.
Chromatographic performance was evaluated across multiple flow rates and linear elution conditions. Binding interactions were
systematically evaluated as a function of temperature, ionic strength, and pH. These studies were used to assess the effects of these
parameters on retention behavior, with carbamazepine, diazepam, testosterone, and valsartan exhibiting the notable variations in affinity
among the compounds examined. This method provided a rapid and reproducible approach for determining binding constants for the
tested drugs with the entrapped polystyrene nanoplastic particles. This strategy can be extended to other nanoplastic materials and
additional classes of environmental micropollutants to better understand the behavior and impact of these contaminants in environmental
systems.

2:15 pm - THE EFFECTS OF POPULAR FLUIDS ON DENTAL EROSION

Sierra Hicks
Chadron State College 

Enamel, the outermost layer of the tooth, is highly mineralized but also very brittle and fragile especially in regards to
acidic beverages. An investigation of the erosion potential to teeth using three popular beverages, RedBull, Coca-
Cola, and vodka, in comparison to water was completed. Bovine teeth served as representatives for human teeth
since both types share similar mineral compositions and bovine teeth are more readily available. The teeth were
submerged into 200mL of each liquid for 48 hours to simulate drinking the beverage everyday for five minutes for one
and a half years. To elucidate the potential protective benefits of fluoride against this dental erosion the teeth were
subsequently placed into one of two artificial saliva solutions: with additional fluoride and or with no added fluoride.
Portable x-ray fluorescence(PXRF)was used to determine the minerals and elements that are lost due to dental
erosion and scanning electron microscopy(SEM) highlighted the structural changes and damages that occurred. An
understanding of how the pH and sugar level of beverages that are popularly consumed by people affect dental health
is important from both a consumer standpoint and a provider standpoint. These results can be used in preventative
care, treatment, and both patient and consumer education. Initial treatment with the beverages has been completed in
full and analysis  of the effects is currently in progress. 

Friday, April 24, 2026  4:00pm - 5:00pm

Maiben Lecture

Location: Great Plains A&B
Great Plains A&B
Shifting Extremes: Understanding Nebraska’s Changing Climate and Preparing for What Lies Ahead
Dr. Deborah Bathke
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2026 MAIBEN LECTURER



Dr. Deborah Bathke, Associate Professor at the University of Nebraska and Nebraska's
State Climatologist

 

Deborah Bathke is the Nebraska State Climatologist and an Associate Professor in the School of Natural Resources at
the University of Nebraska–Lincoln. She grew up in Ponca, Nebraska, in the northeast corner of the state, where
frequent visits to Ponca State Park sparked her early interest in the natural world. There, she found herself drawn to the
clouds above, the rocks below, and the history captured in markers describing the Lewis and Clark Expedition. This
blend of curiosity about both the physical environment and history shaped her academic path.
She earned her B.S. in Meteorology–Climatology and M.S. in Geosciences from the University of Nebraska–Lincoln
before completing her Ph.D. at The Ohio State University, where she worked at the Byrd Polar and Climate Research
Center analyzing ice core data to better understand atmospheric circulation.
Her career took her to the State Climate Office at New Mexico State University during the early 2000s drought, which
became a central focus of her work. She later returned to Nebraska, contributing to research, teaching, and outreach
through the Department of Earth and Atmospheric Sciences, the School of Natural Resources, and the National Drought
Mitigation Center. Her work included teaching undergraduate courses, contributing to the U.S. Drought Monitor, leading
education and engagement efforts, and developing decision-support tools for drought risk management.
In 2024, she was named Nebraska State Climatologist and led the development of the state’s legislatively
commissioned climate assessment, Understanding and Assessing Climate Change: Preparing for Nebraska’s Future.
Deborah remains actively engaged in regional and national collaborations and contributes to weekly drought monitoring
efforts. She is passionate about climate education and frequently speaks to scientific, agricultural, and public audiences
about climate risks and solutions. Return to Program Outline

2026 FRIENDS OF SCIENCE AWARDS
Since 1971, the Board of the Nebraska Academy of Sciences has taken great pride in recognizing those in the
state who have made exceptional contributions to science.  By shining a spotlight on these trailblazers, the
Academy hopes to encourage continued innovation and discovery, ensuring that Nebraska remains at the
forefront of scientific progress.

DR. JULIE SHAFFER

Dr. Julie Shaffer has always had a love of science that she gained from her mother, Carol Whitcomb, and her high
school chemistry and physics teacher, Mr. Kirby Hunt. She earned bachelor’s degrees in biology and English from the


