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Structural Visualization of Programmed Ribosomal Frameshifting in Bacteriophage-
Infected Bacteria  
 
Khalid Abdelhamid, Junjie Zhang 
Bioenvironmental Sciences 
 

Bacteriophage MS2 uses programmed ribosomal frameshifting (PRF) at 
the coat–lysis overlap to maintain the high coat-to-lysis protein ratio 
required for proper viral gene expression. This process matters because 
it allows the phage to precisely regulate structural and lytic functions 
from a compact genome, while also providing a model for how viral 
recoding signals may interact with bacterial ribosome-quality-control 
pathways. The PRF cassette consists of a slippery sequence and a 
downstream RNA structure that can slow elongating ribosomes, 
increasing the chance that trailing ribosomes collide and form disomes. 
In Escherichia coli, such collisions can recruit the endonuclease SmrB, 
but it remains unclear whether PRF on viral mRNA is itself a direct and 

measurable driver of ribosome collision formation and SmrB recruitment. 
 
To address this question, MS2-derived translation constructs containing an intact PRF cassette will 
be compared with matched controls that either lack the PRF cassette or contain a weakened 
downstream stimulatory structure while preserving the surrounding coding context. Ribosome 
assemblies generated during translation will be separated by sucrose-gradient fractionation and 
quantified to estimate the relative abundance of monosomes, collided disomes, and higher-order 
ribosome complexes across conditions. To test whether collisions recruit quality-control factors, 
translation reactions containing FLAG-tagged SmrB will be fractionated, ribosome-associated 
material will be isolated from gradient fractions, and SmrB enrichment will be measured by anti-
FLAG Western blotting. SmrB signals will be normalized to ribosome abundance in each fraction 
using ribosomal protein markers. Experiments will be performed with biological replication, and 
statistical comparisons will be used to evaluate differences between PRF-positive and control 
conditions. 
 
MS2 exhibits an approximately 25:1 coat-to-lysis output ratio, corresponding to a PRF frequency of 
about 1 in 26 translation events (~3.85%), which provides an internal benchmark for estimating the 
fraction of PRF events that generate measurable collisions. The expected result is that constructs 
with an intact PRF cassette will show increased disome abundance and stronger SmrB enrichment 
relative to controls. If so, this would support the interpretation that viral recoding signals are 
sufficient to directly trigger ribosome collisions and engage bacterial surveillance machinery. 
Demonstrating this link would clarify how some phages translation strategies intersect with host 
quality-control pathways and would highlight PRF-dependent translation as a potentially important 
point of vulnerability in viral gene expression. 
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Quantification of Selected Antibiotic Resistance Genes in a Cattle Facility Water System 

Hajar P. Bennis, J. Hu, Carlos F. Gonzalez, Terry J. Gentry 
Bioenvironmental Sciences 
 

Antibiotic resistance is a major public health concern, and 
resistance-associated genes are increasingly found in 
environmental systems outside clinical settings. In livestock 
facilities, water can move through animal holding areas, 
drainage features, and treatment steps, creating connected 
pathways that may transport bacteria and antibiotic resistance 
genes, yet their distribution across stages within a single cattle 
facility remains poorly understood. This study investigates the 
occurrence and short-term variation of selected antibiotic 
resistance genes in water at the Texas A&M University Animal 
Science Center in the Brazos Valley, Texas. Samples will be 

collected on three dates within one week from five locations: one upstream comparison site, three 
points along the filtration pathway before lagoon entry, and one downstream comparison site. The 
analysis focuses on sul1, tetA, and blaTEM, three genes commonly used as markers of resistance 
to sulfonamides, tetracyclines, and beta-lactam antibiotics. The 16S rRNA gene will also be 
measured to provide general context for the bacterial population present in each sample. Gene 
concentrations will be measured using EvaGreen droplet digital PCR, a method that allows direct 
and sensitive quantification of specific genes in water samples. This study aims to characterize 
short-term spatial and temporal variation in these genes across a connected facility water pathway. 
By establishing baseline patterns across linked sampling points, this work provides site-specific 
context for interpreting antibiotic resistance signals in livestock-associated water systems and 
supports more informed environmental monitoring approaches.  
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Age-Associated CD8⁺ T-Cell Dysfunction and Its Potential Role in Inflammation and 
Metabolic Dysregulation 
 
Ohm Brahmbhatt, Wanbao Yang, Shaodong Guo 
Nutrition 

 
Aging is characterized by chronic low-grade inflammation, which 
increases the risk of metabolic disorders such as insulin resistance. T 
cells play a pivotal role in aging-associated metabolic disorders. 
However, the underlying mechanisms remain unclear. In this study, 
we investigated whether age-related changes in CD8+ T cells impairs 
insulin sensitivity in primary hepatocytes.  We performed insulin 
tolerance tests and found that aging significantly reduced insulin 
sensitivity in male mice. Consistently, Western blot analysis 
demonstrated that primary hepatocytes isolated from aged mice 
exhibited impaired insulin. Analysis of human liver single-nucleus 
RNA-Seq data further revealed that aging enhanced increased pro-

inflammatory responses and impaired insulin signaling pathway in hepatocytes. Moreover, 
quantitative PCR analysis showed that aging significantly increased mRNA expression levels of pro-
inflammatory cytokines, including Ifng and Il1b, as well as chemokine Ccl5 in the CD8+ T cells of 
male mice. Co-culture experiments demonstrated that conditioned mediums of aged CD8+ T cells 
significantly impaired insulin sensitivity in primary hepatocytes. Taken together, these results 
indicate that aging-induced alternations in CD8+ T cell promote insulin resistance in primary 
hepatocytes, thereby contributing to systemic metabolic dysfunction. 
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Helium Purging Enhances Trace Element Detection and Accuracy in Soil Samples Using 
Bruker Tracer 5 Handheld X-Ray Fluorescence    
 
Arwen Chen, Chia-Wei Lin, MD Wasek Foysal, Youjun Deng.   
Forensic and Investigative Sciences 

X-ray fluorescence (XRF) is a nondestructive analytical technique 
used to determine elemental composition by measuring unique 
energy emissions patterns from atoms following inner-shell electron 
displacement. Due to its portability, handheld XRF devices are widely 
used in mining, manufacturing, and environmental monitoring. In 
addition, handheld XRF are increasingly being explored for forensic 
applications. However, their ability to detect light elements and 
achieve high sensitivity remains limited under ambient atmospheric 
conditions as air absorbs a significant portion of low energy X-rays. 

This study investigates the optimization setup of helium purging to 
improve the detection sensitivity and accuracy of the Bruker Tracer 5 
handheld XRF. To evaluate this, known standards previously analyzed 
using a XRF instrument from the Department of Soil and Crop Science 

were compared to the results of the handheld device under different variables such as mass. 
Results obtained with and without helium purging were compared to assess performance 
differences. 

We found that introducing a helium environment will significantly enhance detection sensitivity and 
accuracy by reducing atmospheric interference with the X-Ray, particularly improving the detection 
of lighter elements such as F, Na, Mg, Al and Si. These findings could expand the applicability of 
handheld XRF in forensic science by enabling more reliable elemental analysis in field-based 
investigations. 
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Comparative Analysis of Fermentation and Probiotic Characteristics in Texas Kimchi 

 
Justy Chung, Jairus Wenzel, Sehyeon Song, Seockmo Ku 
Food Science and Technology 
 

Kimchi, a traditional Korean fermented food, has gained popularity 
within the United States, yet the potential of utilizing locally sourced 
ingredients in its production is unknown. Localized kimchi fermentation 
in the research domain is scarce, and with the relevancy of increased 
taxes on Korean imports, producing domestic kimchi could offer cost-
efficiency advantages. This study works to utilize local Texas-grown 
vegetables as a substrate for kimchi experimentation and compared the 
fermentation parameters of two types of kimchi, Texas kimchi (TK), with 
Texas pepper powder, and White Texas kimchi (WTK), with no pepper 
powder added. Both kimchi types were salted, seasoned, and 
fermented at room temperature for 24 hours, then transferred to a fridge 

to ferment at 3°C. Samples were taken and analyzed over four weeks for their pH, titratable acidity, 
and lactic acid bacteria (LAB) counts through MRS and PCA plating. A 16s rRNA sequencing 
method was utilized to obtain data over specific bacterial strains. Results from both kimchi 
samples showed rapid pH decrease and increased acidity, with the TK exhibiting lower pH and 
higher acidity throughout fermentation compared to WTK. LAB counts peaked early before 
declining as acidity increased, with higher counts also observed in the TK. The findings indicated 
that spicy ingredients accelerated organic acid production and LAB growth as both kimchi types 
followed similar fermentation trends but at different magnitudes. 16s rRNA sequencing displayed 
elevated concentrations of Weissella spp. and Leuconostoc sp. strains as well, indicating that 
spices within pepper powder enhances organic acid production and support LAB proliferation. 
Overall, these findings demonstrate that Texas grown ingredients can support traditional kimchi 
fermentation and highlight opportunities for regionally sourced probiotic foods.  
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Tawny Crazy Ant (Nylanderia fulva) attraction to Sorghum Aphid (Melanaphis sorghi) 
honeydew 
 
Brayden Clark, Lily Margeson, Raul F. Medina 
Entomology 

 
The sorghum aphid (Melanaphis sorghi) is an invasive pest of sorghum, 
a common grain crop grown in the United States. The aphid produces a 
sticky, sugar-rich substance called honeydew that contains amino 
acids as well as several sugars such as glucose, fructose, sucrose, and 
maltose (Sabri et al., 2013). This substance can be harvested by 
species of ants as a food source, such as the Tawny Crazy Ant 
(Nylanderia fulva), which is also an invasive species of ant that is 
known to tend sorghum aphids (Holt et al 2022). The tending may be a 
mutualistic relationship, as the ants protect the aphids in exchange for 
their honeydew.  
 

In the experiment, sorghum aphid honeydew was collected on aluminum foil and then extracted by 
pipetting water onto it and dissolving it. This honeydew solution was then pipetted into a petri dish, 
with one side having the solution and the other molecular-grade water. The ants were then put into 
the petri dish, and the time they spent drinking the solutions was measured.  
 
Upon reviewing the measurements, it was apparent that every trial showed the aphid spending a 
majority of the time drinking the honeydew solution and spending no time on the water. The results 
of this experiment showed that the ants prefer sorghum aphid honeydew over just water even in the 
absence of aphids. We suspect that the honeydew may be more attractive to the ants due to 
factors such as favorable sugar concentrations and semiochemicals in the honeydew (Fischer 
2015). These findings help understand the interactions between sorghum aphids and tawny crazy 
ants as well as the relationships' implications in Integrated Pest Management and aphid pest 
management. 
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Migration Stress and Physiological Tradeoffs: Seasonal Hematological Variation in Central 
Flyway Passerines 
 
J. Saxon Hickman, R. Keith Andringa, Jacquelyn Grace 
Vertebrate Zoology  
 

Since 1970, avian populations have been declining at unprecedented 
rates, including a net loss of 2.9 billion birds across North America 
alone, underscoring the need for tools capable of detecting sublethal 
stress before population losses become irreversible. Migration 
represents one of the most physiologically demanding stages in a bird’s 
life, with high energy expenditure, oxidative challenges, and immune 
trade-offs that can be detected in blood profiles. We examined 
seasonal variation in blood parameters of migratory and resident 
passerines captured at an established banding station at the 
Biodiversity Research and Teaching Collections in College Station, 
Texas, a Central Flyway site supporting both wintering and migratory 

species. Birds were captured using passive mist nets and held in cotton drawstring bags for 
approximately 30 minutes to standardize stress-induced hematological responses following 
capture. Blood samples were obtained via brachial venipuncture and used to prepare smears for 
analysis. Slides were stained using a Diff-Quik three-step Romanowsky stain to quantify differential 
leukocyte profiles, thrombocyte counts, and total white blood cell (WBC) counts. Although data 
collection is ongoing, we expect migratory species to exhibit elevated heterophil-to-lymphocyte 
ratios and thrombocyte counts during periods surrounding active migration, alongside lower overall 
WBC counts, reflecting reduced immune investment during energetically demanding stages. 
Following migration, we anticipate declines in H:L ratios and thrombocyte counts and a recovery in 
total WBC counts. This study will provide baseline hematological profiles for migratory and resident 
passerines in Central Texas and improve understanding of how migration-related stress influences 
avian health using nonlethal blood-based indicators 
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RXFP2 as a Causative Variant in Regard to Presence and Size of Scurs in the McGregor 
Population 
 
Tess Homeyer, Clare Gill 
Animal Science 
 

The distinction between horned, polled, and scurred phenotypes in 
cattle have important effects on animal welfare, breeding practices, and 
livestock management. Industry preference for polled cattle has led to 
increased selection for the polled phenotype, but the presence of scurs 
presents challenges due to variable expression. Polled (hornless) is 
known to be dominant and horned is recessive, while scurs are on a 
separate loci that has proven to be epistatic. The biology for scur 
development is unique, primarily due to sex-influenced inheritance 
patterns and skewed Mendelian ratios. Previous studies have shown 
that the gene RFXP2 is associated with the presence/absence of scurs in 
female and is associated with teat length. However, these studies need 
further investigation to identify the causative mutation. This project aims 

to determine the extent to which a deletion in the RXFP2 gene is consistent with the scurs 
phenotype, by investigating the correlation between an indel in RFXP2 and the presence of scurs. 
Specifically within a multi-generational Nellore x Angus crossbred cattle population. Genotyping 
was conducted using PCR amplification and gel electrophoresis on 2% agarose gels in 1x TAE to 
distinguish between Nellore and Angus haplotypes. Phenotypic data for scurs and teat length were 
analyzed alongside the genetic information that was found. It was concluded that the presence of 
the Nellore haplotype was strongly correlated to the phenotypic expression of scurs in females. 
Teat length also showed an association with the Nellore haplotype, however the variation observed 
indicates there must be additional contributing factors to this trait. These finding will improve the 
understanding of the underlying genetic basis of scurs and support more reliable selection 
strategies within cattle breeding programs 
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Environmental DNA detection of an endangered moss 
 
Luis Hurtado, K. K. Sanbonmatsu, Dale Kruse, Daniel Spalink 
Ecology and conservation biology 
 

Documenting the extent and distribution of biodiversity is essential to 
informing conservation efforts and elevating our understanding of local, 
regional, and global ecological patterns. However, doing so through 
intensive field survey methods may be practically impossible in areas 
where most land is under private ownership and there exists limited 
potential for landowner collaboration. Environmental DNA (eDNA) 
metabarcoding has emerged as an alternative tool to capture broad 
biodiversity signals from ecosystems that may be suitable under these 
circumstances. Its utility is amplified in lotic systems, which effectively 
act as conveyor belts for eDNA and often contain signals from both 
aquatic and nearby terrestrial organisms. In the present study, we 

leverage waterborne eDNA metabarcoding to characterize the extent and distribution of green plant 
(Viridiplantae) diversity in two west-central Texas rivers, the South Llano River and North Llano 
River, representing the first effort of this kind in the American Southwest. We detected taxa from 48 
green plant families, encompassing both embryophytes and green algae, and elucidated patterns 
of taxonomic and functional green plant diversity across the study area. Some detected taxa were 
not previously known to inhabit the river(s) where we recovered them, representing novel 
distributional data that can be leveraged in other ecological research contexts. Collectively, our 
findings highlight the utility of eDNA metabarcoding for broad-scale biodiversity characterization 
and provide novel insights into the floristic composition of Texas streams. Finally, we provide 
methodological recommendations so that similar efforts in the future can more effectively tailor 
metabarcoding approaches to their specific goals in a cost-efficient manner.. 
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A Multi-Tool Approach to Modeling the Biosynthesis of Lavendomycin: The Limitations of 
RAIChU, antiSMASH, and PARAS 
 
Sarah Ingram, N. Josyula, A. Brave, Paul D. Straight 
Biochemistry 

Lavendomycin, isolated from Streptomyces lavendulae in 1985, is a 
peptide antibiotic that has strong activity against Gram-positive bacteria. 
Although the structure of lavendomycin is known, scientists have yet to 
discover the biosynthetic gene cluster (BGC) that encodes the enzymes 
for its production. Our lab recently discovered the lavendomycin BGC 
using a CRISPR-interference approach to expose a loss-of-function 
phenotype. Lavendomycin is produced via non-ribosomal peptide 
synthesis (NRPS). The lavendomycin biosynthetic pathway uses non-
standard substrates and an unconventional order of enzymes encoded in 
multimodular NRPS proteins. These abnormalities limit computational 
approaches to identify the BGC for lavendomycin synthesis. In this study, 

we are exploring why specific features of lavendomycin synthesis prevent effective use of the 
bioinformatic tools Reaction Analysis through Illustrating Chemical Units (RAIChU), Antibiotics and 
Secondary Metabolite Analysis Shell (antiSMASH), and Predictive Algorithm for Resolving 
Adenylation domain Selectivity (PARAS). RAIChU is a software package with the ability to automate 
visualizations of natural product biosynthetic pathways including NRPS systems. RAIChU can build 
models manually with input sequence files or use the output of  antiSMASH to determine the most-
likely secondary metabolite produced by that cluster. PARAS is a machine-learning tool shown to 
predict the substrates of adenylation domains of NRPS BGCs with higher accuracy compared to 
antiSMASH. We will use RAIChU in combination with PARAS and antiSMASH to explore the 
limitations of these bioinformatic tools' ability to identify and predict the biosynthetic pathway for 
lavendomycin. To accomplish this, we will first use surfactin, a well-studied NRPS lipopeptide 
synthesized by Bacillus subtilis, to establish an operational workflow in our laboratory. We will then 
use antiSMASH, RAIChU, and PARAS to attempt to model lavendomycin’s mechanism and 
investigate each error we encounter. We can use this information to determine how RAIChU, 
antiSMASH, and PARAS may be improved to better predict the substrates and mechanism for 
lavendomycin production. 
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Predicting protein-metal interactions using HoloFold 

Dimitris Kalafatis, Abhinav Swaminathan, Abhinav, Vishal Gohil 
Biochemistry 
  

With the advent of novel protein folding prediction software like 
AlphaFold3, it is becoming increasingly easier to guide experiments based 
on predicted protein domains, interacting partners, or ligands. However, 
predicted ligand binding has high false positive rates, and models have 
difficulty distinguishing different metal binding sites in vivo. To solve this 
problem, we developed HoloFold, a machine-learning model that 
incorporates evolutionary, structural, and ligand-specific information to 
accurately and quickly predict protein-ligand interactions. Holofold has 
been shown to have extremely high recall even with rare metals, greatly 
outperforming AlphaFold3 in predicting de novo metalloproteins. By 
applying HoloFold to the human and yeast proteomes for all metals 

common in biology, we plan to curate a high-confidence metalloproteome with important 
implications for disease and new biology, as well as providing similar predictions in a simpler 
model system to confirm evolutionarily conserved interactions. Specifically, by using HoloFold to 
predict mitochondrial protein interactions with copper, we have identified novel proteins that likely 
bind copper in vivo, changing what we know about mitochondrial biology. 
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DHFR in a Mesophile vs a Hyperthermophile: Comparing Side Chain Dynamics 

Jayden Koti, Kelly Risch, Josh Wand 
Biochemistry 

 
Proteins are not static structures; they move and flex, and these 
motions are essential for biological activity and stability. Dihydrofolate 
reductase (DHFR) is a key enzyme in DNA synthesis and provides a 
model for examining the difference in side chain dynamics of a 
mesophile versus a hyperthermophile. A mesophile is an organism that 
thrives at moderate temperatures, typically between 20 °C and 45 °C. A 
hyperthermophile is an organism that thrives in high temperatures, 
usually at 60 °C or above. The mesophilic version of DHFR is found in 
Escherichia coli (EcDHFR) and the hyperthermophilic version is found 
in Thermotoga maritima (TmDHFR). DHFR offers an opportunity to 
investigate the side chain dynamics of a mesophile versus a 
hyperthermophile, which has yet to be explored. Nuclear magnetic 
resonance (NMR) spectroscopy is used to study protein dynamics. 

NMR studies require that the proteins are clean, stable, and concentrated. The goal of this project 
is to compare ecDHFR’s side chain dynamics with those of its hyperthermophilic counterpart, 
TmDHFR. 
 
EcDHFR is produced in E. coli cells that are grown in culture and then triggered to make large 
amounts of the protein. After harvesting the cells, they are broken open and the protein is released 
into solution. The first purification step uses a column that separates proteins based on their 
charge (anion exchange chromatography), allowing EcDHFR to be collected away from many other 
cell components. The protein is then deliberately unfolded in a chemical denaturant so that it can 
be refolded under carefully controlled conditions. 
 
To refold EcDHFR, the unfolded protein solution is slowly diluted into a special refolding buffer 
containing salt, a reducing agent, and folic acid, a natural ligand that helps stabilize the correct 
structure. This slow dilution encourages properly folded EcDHFR to remain in solution while 
misfolded or contaminating proteins precipitate and are removed. A final polishing step uses 
size-exclusion chromatography to separate EcDHFR from impurities by size and obtain a highly 
pure, uniform sample. The purified protein is concentrated, supplemented with a slight excess of 
folate, and stored frozen until use. Later objectives include expressing and purifying TmDHFR.  
 
These samples will be placed in NMR tubes under conditions similar to the final buffer used in 
purification, enabling future experiments that measure the side chain dynamics of EcDHFR and 
TmDHFR. By adopting this expression, purification, and refolding pipeline, the project provides the 
essential starting point for comparative studies of EcDHFR’s side chain dynamics to that of it’s 
hypothermophile counterpart, TmDHFR.   
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Characterization of Arabidopsis membrane-bound  endo β 1,4 glucanases 
 
Caleb Lehnertz, Yukihiro Nagashima, Hisashi Koiwa 
Horticulture 

 
Cellulose is a large polysaccharide that is a key component of plant 
development and comprises roughly one-third of total plant biomass. 
This essential compound is synthesized by the cellulose synthase 
complex, a large multimeric complex situated at the cell surface. 
Korrigan 1 (KOR1) is a membrane-bound endoβ1,4glucanase involved 
in cellulose synthesis and is associated with the cellulose synthase 
complex in the model plant Arabidopsis thaliana. KOR1 mutants 
exhibit severe root defects related to impaired cellulose synthesis, 
and knockout of KOR1 results in embryonic lethality. While KOR1 has 
been shown to be essential for plant development and viability, 
related members of this gene family are less characterized. In the 
Arabidopsis genome, KOR1 has two additional family members, 

Korrigan 2 (KOR2/AT1G65610) and Korrigan 3 (KOR3/AT4G24260). The purpose of this research is to 
analyze and characterize KOR2 and KOR3 in plant cells. 
 
To accomplish this, we performed amino acid sequence comparisons among members of the KOR 
family and tracked the localization patterns of GFP-tagged KOR2 and KOR3 introduced via 
Agrobacterium tumefaciens GV3101, followed by microscopy analysis. Interactions between the 
cellulose synthase complex and KOR family members were tested using bimolecular fluorescence 
complementation (BiFC). TDNA insertion lines of KOR2 and KOR3 were also obtained and analyzed 
to identify phenotypes associated with the loss of KOR2 or KOR3.  
 
Amino acid sequence alignment showed that KOR2 and KOR3 differ in several key ways from KOR1, 
although all three members display high overall sequence similarity. We are investigating 
differences in expression levels and subcellular localization among KOR family members using 
GFP-tagged proteins and fluorescence microscopy. BiFC analysis showed interactions between the 
cellulose synthase complex and all KOR family members. In addition, we are exploring the roles of 
KOR2 and KOR3 in plant development and stress responses using their TDNA knockout lines to 
determine whether they have distinct functions that differentiate them from KOR1. 
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The effects of Surface Sterilization on DNA Yield for Plant Microbiome Studies 
 
Kai Miller, Daniel Spalink 
Ecology & Conservation Biology 
 

Coevolution between plants and their microbial symbionts can drive 
changes in floral color, the emission and production of secondary 
metabolites, disease resistance or susceptibility, nutrient absorption, 
and modify other interspecies interactions. In short, the microbes that 
associate with plants (both below and above-ground) are essential for 
plant reproduction and survival, and they constitute a major part of a 
plant’s selective landscape. Despite their importance, little is known 
about the spatial, temporal, and functional variation in these 
relationships for most plant taxa.  
 
Herbaria provide a rich repository of modern and historical plant 
tissues, making it possible to investigate plant microbiomes over time 

and space, provided researchers can obtain enough usable DNA. Problematically, total DNA yield 
can decrease with specimen age, and microbiome research requires tissues to be surface 
sterilized– which can further damage DNA. Because of this, careful calibration of surface 
sterilization and DNA extraction protocols is necessary for successful herbarium-based 
microbiome analyses. This project uses the sedge genus Carex to assess how different surface 
sterilization techniques affect total DNA yield, creating a foundation for future plant microbiome 
analyses in similar plant groups. 
 
Using specimens 30-40 years old, we evaluated a variety of different surface-sterilization 
techniques. Variations included increasing lysis buffer incubation and elution times, as well as 
tissue rehydration and NaOCl exclusion. We generated a control set without sterilization following 
standard Qiagen protocol. Ultimately, we found the standard protocol decreased total DNA yield. 
Long incubation times doubled relative yield without sterilization, and rehydration increased yield 
for surface-sterilized tissue. 
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Leadership Under Water: A Qualitative Study of Agricultural Educators’ and Extension 
Agents’ Leadership During the July 2025 Kerrville Floods 
 
Tracer Rice, Summer Odom 
Animal Science 

 
Approximately 400 natural disasters occur every year nationwide. 
These events place significant strain on agricultural communities that 
are essential to food production, economic stability, and local 
resilience. Improving disaster preparedness and response within 
agricultural leadership is therefore critical for strengthening 
community recovery and reducing long-term losses. Despite the 
increasing need for effective response systems, there is a knowledge 
gap regarding how agricultural leaders experience and adapt to 
sudden disaster events, particularly in rural communities where 
formal emergency structures may be limited. Little is known about 
how agricultural educators, extension professionals, producers, and 
community leaders make decisions when existing preparedness 
plans are insufficient or unavailable. This study examines agricultural 
leaders and experts in Kerr County, Texas, and surrounding areas who 
were affected by the flash floods on July 4, 2025. Using a qualitative 

research design, data is being collected through semi-structured interviews with agricultural 
educators, county extension agents, local producers, and community leaders. The purpose of the 
study is to understand lived experiences during the disaster, with emphasis on communication, 
decision-making, and leadership roles. Preliminary findings indicate that the initial phase of the 
disaster was marked by shock, confusion, and significant information gaps due to limited training, 
unclear communication, and a lack of structured response systems. Participants also experienced 
role conflict and were required to make rapid decisions outside of their normal responsibilities. 
Additionally, participants emphasized responsibility for both physical safety and emotional well-
being, particularly for children and families. In response to urgent needs, leaders demonstrated 
improvisation, problem-solving, and logistical coordination to organize resources and volunteers. 
Gender dynamics influenced certain caregiving and emotional support roles, while community 
trust and social networks played a key role in enabling rapid mobilization and response. Overall, 
this study highlights adaptive leadership in agricultural disaster response and will inform strategies 
to improve preparedness, collaboration, and resilience in future crisis events. 
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 The Characterization of Broad Host Range Antimicrobial Agent BceTSocko 
 
 
 Allyson Sokolowski, Andrej Momiroski, Carlos Gonzalez, Jason Gill  
Animal Science 
 

 The Burkholderia cepacia complex consists of over twenty species of 
bacteria that can cause cepacia syndrome in patients with cystic 
fibrosis and chronic granulomatous disease. Cepacia syndrome is a 
life-threatening condition leading to rapid lung decline, sepsis, and 
death. Prevalence of intrinsic drug resistance mechanisms in the 
Burkholderia cepacia complex poses challenges against treating 
cepacia syndrome. Phages are bacterial viruses, and phage therapy is 
currently being studied as a potential treatment option alongside 
antibiotics to treat severe infections. Tailocins, also called phage tail-
like bacteriocins, are non-replicating antimicrobial agents. Both 
phages and tailocins have been harnessed to develop novel 
therapeutics for treating patients with cepacia syndrome.  
Burkholderia cenocepacia strain AU44681 constitutively releases 
BceTSocko, a phage tail-like bacteriocin. The distinct zoning and 

behavior are consistent with high molecular weight activity seen with other Burkholderia 
cenocepacia tailocins. BceTSocko can be produced at high concentrations without UV induction 
and inhibit activity against other Burkholderia cenocepacia isolates. Of the 20 strains tested, 16 
were targeted by the putative tailocin. The genome of strain AU44681 contains a locus with high 
similarity to tailocin BceTMilo indicating that AU44681 contains a Milo-like tailocin. To confirm if 
this locus is responsible for the production of BceTSocko, a knockout mutant of the tail sheath gene 
was made using suicide vector aided triparental mating and sacB-mediated counter selection. This 
knockout was then evaluated on our indicator strain and showed no functional tailocin activity.  
We can conclude that BceTSocko has inhibitory effects against multiple Burkholderia cenocepacia 
strains. Knocking out the predicted tail sheath gene eliminated antibacterial activity, indicating its 
essential role in the production of BceTSocko. Complementation efforts are underway to confirm 
this locus. The relatively broad inhibitory spectra of BceTSocko suggests that its genetic 
determinants could prove useful for developing therapeutic phages for cepacia syndrome. 
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Creation and maintenance of a tissue culture repositor of T.V. Munson grape cultivars 
 
Aidan Souder, Jacob Muras, June Labbancz, Amit Dhingra 
Horticulture 
 

T.V. Munson (1843-1913) was a Texas grape breeder responsible for 
significant developments in viticulture, specifically in rootstocks. After 
moving to Denison, TX, Munson spent his life cataloging native grapes 
and introduced more than 300 new cultivars. After an outbreak of the 
grape pest phylloxera (Daktulosphaira vitifoliae) in France, Munson sent 
resistant hybrid rootstocks for grafting onto existing Vitis vinifera vines, 
credited with saving the French wine industry. Over 100 years later, in 
2025, the Texas wine industry generated over $24 billion in total 
economic activity. The collection and subsequent genomic 
characterization of “The Munson” cultivars for resilience against pest 
pressures and extreme environments will help to ensure the future of 
the Texas wine industry. 
  

This study aims to contribute to the collection and preservation of remaining Munson grape 
cultivars using tissue culture. In the 150 years since Munson’s initial breeding efforts, only 90 of his 
original 300 releases are known to exist. Through tissue culture preservation, a complete collection 
of these remaining cultivars can be maintained to serve breeders and growers nationwide. 
Furthermore, tissue culture facilitates genomic characterization by ensuring well-controlled tissue 
samples. Ultimately, these results will support breeding efforts for a new generation of "climate-
smart" grapes and preserve a historic and invaluable genetic library of Vitis spp. for the future. 
 
Munson grape cultivars were collected from the National Germplasm Repository – Davis, Northeast 
Regional Plant Introduction Station, and Grayson Community College T.V. Munson Memorial 
Vinyard. Cultivars were initiated in TC from greenhouse-grown grapes, using fresh vegetative growth 
to collect single-node cuttings. Cuttings were subsequently sterilized in either a 10% bleach 
solution for 20 minutes or a proprietary antimicrobial solution. Grapes were subsequently 
subcultured at 90-day intervals. Four cultivars have had their DNA isolated using a modified CTAB 
extraction protocol with a CsCl gradient, and the resulting DNA has been sequenced using Oxford 
Nanopore long-read sequencing. 
  
Our results allow for the maintenance of the remaining Munson grape cultivars through the tissue 
culture repository. This maintenance and preservation are extremely valuable, as less than 30% of 
Munson’s original cultivars still exist. Our DNA extraction results will be used in future projects to 
assemble a Munson grape pangenome, eventually contributing to the characterization of their 
identity, known disease resistance markers, and novel resistance markers. 
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Reassessing Pond Management Practices in Texas: Modernizing a Statewide Survey 
Framework 
 
Wm. Davis Stairs, Bridger Wilson, E. H. Silvy, Brittany Chesser, Todd Sink 
Rangeland, Wildlife, and Fisheries Management 
 

Private ponds are a critical component of Texas’ agricultural and 
ecological landscape, supporting livestock production, recreational 
fisheries, wildlife habitat, and water resources. However, current 
understanding of pond management practices is largely based on 
outdated datasets, most notably a 2005 statewide survey. This study 
modernizes and expands that framework through the development 
and distribution of an updated survey instrument designed to reflect 
contemporary management challenges, including climate variability, 
evolving technologies, and shifting information sources. The revised 
survey retains key elements of the original design to allow for direct 

comparison while improving clarity and accessibility and incorporating additional questions on 
management goals, financial investment, and resource needs. To increase representation, the 
survey is being distributed statewide through Extension networks, professional organizations, 
natural resource agencies, and online landowner communities using Qualtrics. The study remains 
ongoing; however, preliminary responses (n = 212) indicate that ponds are most commonly used for 
livestock, fishing, recreation, and wildlife, with many landowners relying on one-time stocking 
strategies and reporting persistent concerns related to aquatic vegetation and water quality. These 
early trends highlight a continued gap between recommended management practices and 
implementation, as well as a strong demand for accessible, science-based guidance. By 
maintaining comparability with historical data while expanding scope and reach, this study 
provides a foundation for long-term monitoring and supports the development of more targeted, 
data-driven outreach strategies for Texas pond owners. 
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Elesclomol-copper treatment rescues developmental defects in a zebrafish disease model 
of Ctr1 deficiency 
 
Fotoula T. Stroumpos, Natalie M. Garza, Andrew J. Latimer, Alexandra C. Jordan, Miriam C. 
Stein, Jonathan D. Gitlin and Vishal M. Gohil 
Genetics 
 

Copper (Cu) is an essential cofactor for enzymes that support diverse 
cellular functions, including mitochondrial respiration, pigment 
production, and iron homeostasis. Mutations in CTR1, an evolutionarily 
conserved Cu transporter, have been recently identified in patients with a 
fatal infantile disorder; however, the pathogenicity of these mutations and 
the role of CTR1 in development have remained obscure. Here, we used a 
yeast heterologous expression system to validate the pathogenicity of 
patient-derived CTR1 variants and generated a zebrafish ctr1 knockout to 
define the role of CTR1 in organismal development. Comprehensive 
analysis of ctr1 null zebrafish revealed hypopigmentation, systemic Cu 
deficiency, and reduced abundance of COX1, a mitochondrial 

cuproprotein. These biochemical defects were accompanied by severely impaired growth, high 
mortality, and a shortened lifespan, with knockout animals dying before reaching sexual maturity. 
Chronic treatment with the Cu ionophore elesclomol-Cu (ES-Cu) restored Cu homeostasis and 
rescued survival and development, whereas clinically used Cu-histidine failed to provide benefit. 
Notably, transient withdrawal of ES-Cu in adult ctr1 null females produced offspring with a marked 
notochord defect, which was fully corrected by ES-Cu supplementation at fertilization, 
demonstrating a critical maternal Cu requirement during early embryogenesis. Finally, untargeted 
metabolomics of ctr1 null larvae ± ES-Cu identified previously unrecognized Cu-dependent 
metabolic pathways, including biopterin and vitamin B metabolism. Together, these findings 
establish CTR1 as essential for vertebrate development, identify ES-Cu as an effective therapeutic 
strategy for CTR1-associated Cu deficiency, and define metabolic signatures of Cu deprivation. 
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Navigating Trust, Integrity, and Innovation: AI Perceptions in Leadership Education  
 
Jolee Szafran, Dr. Summer Felton-Odom  
Agricultural Leadership and Development 
 

 Artificial intelligence has become a prominent topic in many 
aspects of daily life, including those of the professional world, as 
well as academia. This study aims to examine the perception of 
leadership faculty and students from higher education institutions 
when using and teaching with AI. By dissecting the categories and 
levels included in the diffusion of innovations model (Rogers, 2003), 
we can see where modern-day and upcoming leaders stand in 
terms of adoption when it comes to artificial intelligence. Using a 
qualitative approach, this research gathered data using interviews 
of 20 leadership faculty and students across multiple institutions. 
Beyond the discipline of leadership, there was no age, gender, or 
race demographic included in the study. There was a thematic 

analysis of the interviews conducted to retrieve themes of Rogers (2003) innovation 
structure including relative advantage, trialability, complexity, compatibility, and 
observability. The findings of this study concluded that faculty have a later presence in the 
adoption of artificial intelligence, a lower trialability rate, and view it more as a crutch for 
students, rather than an actual learning tool. There was also a high volume of answers 
relating to faculty being inhibited with time. Most expressed that they wish to have more 
time to develop themselves with AI. Students had higher relative advantage and 
compatibility with AI. They felt that the tool provides use in their academic and personal 
lives. However, students also felt that they could not adequately use AI in the classroom for 
fear of experiencing backlash from AI policies in place by the institution..  
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Investigating the existence of circadian rhythms in circulating and storage levels of retinoids 
in mice 
 
Robert Wagner, Masako Suzuki 
Nutrition 
 

Vitamin A, also known as retinoids, is an essential micronutrient that 
supports our body and must be obtained through our diet. Retinoids 
play vital roles in the body, regulating gene transcription, cellular 
proliferation, and the immune system. Circadian rhythms are 
essential physiological processes that recur over 24-hour cycles, 
synchronizing the body with the external environment. Circadian 
Rhythms provide the means to sustain basic homeostasis and allow 
the body to adapt to the changing environment. Circadian rhythms 
and retinoids are both essential to life, but their relationship has yet 
to be fully explored. Previous studies have shown that all-trans 
retinoic acid levels in circulation are decreased in mice kept in 
constant darkness and then elevated upon exposure to light. This 
finding suggests that retinoids may exhibit similar functions 
throughout the day-night cycle. To investigate this, a publicly 
available RNA-seq dataset and machine-learning-based retinoid-

level prediction models were used to test my hypothesis: the circulation and storage levels of 
retinoids follow circadian rhythms in mice, and that unhealthy dietary intake disrupts these 
rhythms, which could influence the development of metabolomic diseases. The data used was 
published by Quagliarini et al. in Molecular Cell and included 122 mouse liver gene expression 
profiles. These profiles were generated using RNA sequencing (RNA-seq) technology. To test my 
hypothesis, the prediction values from the retinoid-level prediction model were used to fit a linear 
regression model that incorporated both treatments (High Fat Diet and Control Diet) and circadian 
time (ZT). A total of 35 samples with a ZT time were used for the regression analysis. The overall 
regression model was significant (F-test, p-value = 0.02395), and ZT12 showed a significant 
increase in retinoid-associated predictions relative to baseline (𝛃𝛃 = 167.502, p-value = 0.0129), 
indicating a circadian-dependent effect after controlling for diet.  
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Market Exposure and Performance Drivers of Agricultural Cooperatives 

An Wang, J. Park, Ronald Crowe 
Agricultural Economics 

 
Agricultural cooperatives serve millions of American farmers by 
providing shared access to processing, marketing, and financial 
resources, yet relatively little is known about what actually drives 
their financial performance — and whether they are exposed to the 
same market forces that affect publicly traded companies. This 
study examines the financial performance of seven U.S. cotton 
ginning cooperatives in Texas over 2003–2014, using an Arbitrage 
Pricing Theory framework that combines correlation analysis, OLS 
regression, and leverage analysis to assess whether cooperative 
profitability responds to broad stock market movements or is 
instead shaped by agricultural-specific factors such as farm income, 
input costs, and government support programs. Results show that 
most cooperatives are largely insulated from stock market 
fluctuations — six of the seven showed no statistically significant 

relationship with S&P 500 returns, consistent with cooperatives' fundamental structure as 
member-owned rather than investor-owned enterprises. In contrast, structured government farm 
payment programs were strongly associated with agricultural profitability, explaining over 54% of 
the variation in net farm income, suggesting that long-term federal support plays a central 
stabilizing role for the sector. Leverage analysis revealed striking differences in financial risk across 
cooperatives: while most maintained stable, low-risk profiles throughout the study period, isolated 
cooperatives experienced severe episodes of compounded operating and financial leverage, 
signaling periods of acute structural vulnerability in which even modest revenue declines could 
produce dramatic losses. Analysis of cottonseed margin further confirmed that revenue structures 
differ substantially across cooperatives even within the same industry. These findings caution 
against treating all agricultural cooperatives as financially alike and provide a practical framework 
that lenders, cooperative managers, and policymakers can use to better identify and manage 
financing risk in the cooperative sector. 
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Reassessing Pond Management Practices in Texas: Modernizing a Statewide Survey 
Framework 
 
Bridger Wilson, Wm. Davis Stairs, E. H. Silvy, Brittany Chesser, Todd Sink 
Rangeland, Wildlife, and Fisheries Management 
 

Private ponds are a critical component of Texas’s agricultural and 
ecological landscape, supporting livestock production, recreational 
fisheries, wildlife habitat, and water resources. However, current 
understanding of pond management practices is largely based on 
outdated datasets, most notably a 2005 (Schonrock) statewide survey. 
This study modernizes and expands that framework through the 
development and distribution of an updated survey instrument designed 
to reflect contemporary management challenges, including climate 
variability, evolving technologies, and shifting information sources. The 
revised survey retains key elements of the original design to allow for 
direct comparison while improving clarity and accessibility and 

incorporating additional questions on management goals, financial investment, and resource 
needs. To increase representation, the survey was distributed statewide through Extension 
networks, professional organizations, natural resource agencies, and online landowner 
communities using Qualtrics. The study remains ongoing; however, preliminary responses (n = 212) 
indicate that ponds are most commonly used for wildlife habitat, livestock watering, and fishing. 
Aquatic vegetation remains the most frequently reported management challenge,consistent with 
2005 findings, followed by water quality concerns. Notably, 62% of respondents report never testing 
their pond water, and ponds with vegetation problems were significantly more likely to also 
experience water quality issues (59% vs. 40%), suggesting these challenges are deeply linked. 
Knowledge level varied substantially by pond use type, with wildlife and livestock owners skewing 
heavily toward beginner while fishing-focused owners showed the most experience. Many 
landowners reported relying on retail sources rather than science-based Extension guidance, 
underscoring a continued gap between recommended practices and implementation. These early 
trends highlight a strong demand for accessible, targeted outreach. By maintaining comparability 
with historical data while expanding scope and reach, this study provides a foundation for long-
term monitoring and supports the development of more data-driven educational strategies for 
Texas pond owners. 
   
 
 




