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http://publicaccess.nih.gov/policy.htm 
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K-INBRE 2023 Symposium
Program Schedule 

Friday, January 13, 2023 

3:00 PM Early Registration Prefunction Cottonwood 
Open Poster practice Leatherwood Ballroom 

4:30 PM Early Registration Closes 

6:00 PM Friday Night Dinner 
6:30 PM Open Poster practice ends 

8:00 PM Dinner Ends 

Saturday, January 14, 2023 

7:30 AM Breakfast Buffet Cottonwood Ballroom/Foyer 

Registration Cottonwood Foyer 

8:30 AM General Session Cottonwood Ballroom 

Doug Wright, Ph.D., K-INBRE Principal Investigator, University of Kansas Medical Center 
Opening Remarks  

9:00 AM Sharice Davids, United States Representative, 3rd District of Kansas 

9:20 AM Theodore Price, Ph.D., Professor, University of Texas at Dallas 
Title: Identifying and Developing Targets for Neuropathic Pain Treatment 

9:55 AM Anuradha Ghosh, Ph.D., Associate Professor, Master Advisor, Pittsburg State University  
Title: Study of microbial communities from various niches using culture-based and genomics approaches 

10:25 AM  Break  Foyer

University Photos 

10:30 AM  University of Kansas Medical Center  
10:35 AM  Fort Hays State University Photo  
10:40 AM  Kansas State University Photo 
10:45 AM  Pittsburg State University Photo 
10:50 AM  University of Kansas Lawrence Photo 

10:55 AM  General Session Cottonwood Ballroom 

Christine Brodsky, Ph.D., Associate Professor, Pittsburg State University 
Moderator: Trainee Presentations  

11:00 AM Trainee #1 Hannah Wall, Langston University, Langston, OK 
Title: Skeletal Muscle Oxygen Delivery and Uptake in Cardiopulmonary Diseases 

11:15 AM Trainee #2 Paul Worsley, Pittsburg State University, Pittsburg, KS  
Title: Nanoceria-Based Drug Delivery System for the Treatment of Lung Cancer 

11:30 AM  Trainee #3 Avinash Dhimal, Washburn University, Topeka, KS 
Title: Graphene-based Quantum Dot Synthesis for Bioimaging 

11:45 PM  Lunch Cottonwood 3/Foyer 

1:00 PM General Session Cottonwood Ballroom 

James Balthazor, Ph.D., Associate Professor, Fort Hays State University 
Moderator: Trainee Presentations  

1:05 PM Trainee #4 Audrey Rips-Goodwin, University of Kansas, Lawrence, KS 
Title: Determining the Accuracy of Food Labeling for Hyper-palatable and non-Hyper-palatable Foods 

1:20 PM Trainee #5 Audrey Rymer, Fort Hays State University, Hays, KS  
Title: Comparing the Presence of Antibiotic Resistance Bacteria in Wastewater Systems to Assess the Population 
Health of Kansas Counties 
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1:35 PM   Data Science Core 
 

Susan Brown, Ph.D., University Distinguished Professor, Kansas State University  
Moderator: Data Science Perspectives on Bioinformatics 
 

Hande McGinty, Ph.D., Assistant Professor, Dept. of Computer Science, Kansas State University 
Title: Wrangling Data Using KARMA 
 

Shelby Bell-Glenn, Ph.D. candidate, University of Kansas Medical Center 
Title: Calculating detection limits and uncertainty of DNA methylation based cellular deconvolution 
 

Devin Koestler, Ph.D., Professor, University of Kansas Medical Center     
Title: Training in Data Science available through K-INBRE 

 
2:35 PM  General Session Concludes/Break    Foyer 
 

University Photos       
 

2:45 PM    Langston University Photo  
2:50 PM    Emporia State University Photo 
2:55 PM    Haskell Indian Nations University Photo 
3:00 PM    Washburn University Photo  
3:05 PM    Wichita State University Photo  
 
3:20 PM   Poster Judge Meeting     Hawthorn 1 
 

3:30 PM   Reception/Poster Session I     Leatherwood Ballroom 
 

4:30 PM   Reception/Poster Session II     Leatherwood Ballroom 
 

5:30 PM   Reception/Poster Session III     Leatherwood Ballroom 
  

6:30 PM   Poster Session Ends 
          

  Dinner       Cottonwood 3 Ballroom 
 

7:00 PM   Award Presentations      Cottonwood 3 Ballroom 
 

John Stanford, Ph.D., K-INBRE Program Coordinator, University of Kansas Medical Center 
 

7:30 PM  Doug Wright, Ph.D., K-INBRE Principal Investigator, University of Kansas Medical Center 
 Closing Remarks 
 
 
Sunday, January 15, 2023 
 

7:30 AM   Breakfast Buffet      Foyer 
 

8:30 AM   General Session       Cottonwood Ballroom 
 

John Stanford, Ph.D., K-INBRE Program Coordinator, University of Kansas Medical Center  
Opening Remarks and Moderator: Regional Scientist and Trainee Presentation  

 

8:40 AM    Trainee #6 Sarah C. Wilson, University of Kansas Medical Center, Kansas City, KS 
Title: Maternal Thm1 heterozygosity protects against cleft palate and shows altered Hedgehog signaling in uterine 
tissue 

 

9:00 AM    Trainee #7 Emily Tolbert, Kansas State University, Manhattan, KS 
Title: β-HPV 8 E6 reduces innate immune signaling. 
 

9:20 AM    Trainee #8 Ava K. Lee, University of Kansas Medical Center, Kansas City, KS 
Title: Effects of Whole-Body Resistance Exercise in Young and Middle-Aged Rats 
 

9:40 AM Vincent M. Rossi, Ph.D., Assistant Professor of Physics & Astronomy, Washburn University 
Title: Digital Holographic Microscopy as a Tool for Non-invasive, Real-time Measurement of Cellular Dynamics 
 

10:10 AM  Poster Session IV/Break     Leatherwood Ballroom 
 

11:10 AM Poster Session IV ends 
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11:15 AM  General Session       Leatherwood Ballroom 
 

John Stanford, Ph.D., K-INBRE Program Coordinator, University of Kansas Medical Center  
 Introduction of Speaker 
 

11:20 AM  Haifan Wu, Ph.D., Assistant Professor, Wichita State University 
   Title: Apply Protein Cross-linking to Study Amyloid-protein Interactions 
 

11:50 AM   John Stanford, Ph.D., K-INBRE Program Coordinator, University of Kansas Medical Center 
 Oral Presentation Awards 
  

12:00 PM Doug Wright, Ph.D., K-INBRE Principal Investigator, University of Kansas Medical Center 
 Closing Remarks 
  

12:00 PM Boxed lunches available for pickup    Foyer 
  

12:00 PM  Hotel Checkout 
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Saturday, January 14, 2023 
 
 
Skeletal Muscle Oxygen Delivery and Uptake in Cardiopulmonary Diseases 
 
Hannah F.  Wall3, Kiana M. Schulze1,2, Ramona E. Weber1,2, Andrew G. Horn1,2, K. Sue Hageman1,2, David C. Poole1,2, Timothy I. Musch1,2 

Department of Kinesiology, Kansas State University1, Department of Anatomy and Physiology, Kansas State University2, Department of Biology, Langston 
University3, Kansas State University, Manhattan Kansas, Langston University, Langston Oklahoma 
 
Introduction: Pulmonary Hypertension (PH) is a life-threatening lung disease, causing hypertrophy of pulmonary arteries. Heart Failure (HF) occurs 
following a myocardial infarction (MI), where part of the heart dies and no longer functions properly. Both of these pathologies decrease patients' quality 
of life and exercise capacity. In this study, we assess how PH and HF affect skeletal muscle oxygenation and therefore, function. We hypothesized that 
skeletal muscle oxygenation will be decreased in PH and HF rats compared to healthy control (HC) rats, measured as the partial pressure of oxygen in 
the interstitial space (PO2is (dependent upon Q̇O2 (blood flow)/V̇O2 (mitochondrial oxygen utilization)). Methods: Sprague-Dawley rats were randomized 
into monocrotaline-induced PH, MI-induced HF, or healthy control groups. Each group's PO2is was measured using the O2 sensitive probe Oxyphor G4 in 
the left spinotrapezius muscle at rest and during electrically induced contractions. Results: We found that PO2is is lower (all comparisons P<0.05) in both 
disease groups at rest (PH HC = 21.4±2.3, HF HC = 25.5±1.0, PH = 15.1±1.9, and HF = 21.4±1.8) and during contractions (PH HC = 11.0±1.4, HF HC = 
15.1±1.4, PH = 8.4±0.9, and HF = 11.5±0.5). Conclusion: These findings demonstrate that skeletal muscle PO2is is decreased in PH and HF rats 
compared to healthy counterparts, providing one mechanism for decreased exercise capacity in these diseases. Future studies will aim to understand 
individual contributions of Q̇O2 and V̇O2 to the reduced PO2is and develop effective countermeasures. 
 
Acknowledgements: 

This project was made possible by an Institutional Development Award (IDeA) from the National Institute of General Medical Sciences of the 
National Institutes of Health under grant number P20GM103418.  
 
Nanoceria-Based Drug Delivery System for the Treatment of Lung Cancer 
 
Paul Worsley, Raghunath Narayanam and Santimukul Santra* 

Department of Chemistry, Pittsburg State University, 1701 S. Broadway Street, Pittsburg, KS 66762 
*Corresponding authors: Santimukul Santra, Email: ssantra@pittstate.edu 
 
Nanoceria, or cerium oxide nanoparticles, have many properties that make them excellent therapeutic agents. Nanoceria are radio protective, radio 
sensitive and have antiangiogenic properties. Within this study we determined if nanoceria could be used as a targeted drug delivery system to treat lung 
cancer. For this study we synthesized a nanoceria coated with a polyacrylic acid polymer using the solvent precipitation method. The selected lung cancer, 
NSCLC, over-expresses folate receptors that make us conjugate folic acid on to the surface of nanoceria using “click” chemistry. The solvent diffusion 
method was used to encapsulate two chemotherapy drugs, Taxol and Fingolimod, as well as an optical imaging dye, DiI. The nanoceria system was 
evaluated on model lung cancer cells, NSCLC, to determine efficacy of treatment. Cytotoxicity (MTT) assays, reactive oxygen species (ROS) studies, 
apoptosis and necrosis assays, and fluorescence microscopy were performed and will be discussed in this presentation. 
 
Keywords: nanoceria, drug delivery, cancer therapy, lung cancer, nanotechnology 
 
Graphene-based Quantum Dot Synthesis for Bioimaging 
 
Avinash Dhimal and Hoang Nguyen 
Department of Chemistry, Washburn University, Topeka, KS 66621, USA 
 
Quantum dots (QDs) are semi-conductor nanoparticles with unique optical and electronic properties dependent on their physical size. Their small size and 
versatile characteristics have allowed applications to various fields over the years, including biological research, targeted drug delivery, engineering, etc. 
However, their biocompatibility and toxicity are still a major concern for biological application. We follow a bottom-up strategy to synthesize graphene-
based quantum dots (GQDs) using pyrene as a precursor. These graphene-based nanoparticles have many advantages including good solubility, stable 
fluorescence, high surface area, adjustable band gap, and lower cytotoxicity compared to their heavy-metal-based counterparts. GQDs are expected to 
be suitable for applications in bio-imaging, tracking, and sensing inside a cell. Our synthesized GQDs display a blue fluorescence under the ultra-violet 
excitation. We are currently working on characterizing the optical properties of our synthesized GQDs and will later introduce them inside living cells to 
quantify their cytotoxicity. Next, we will work on fine-tuning our synthesis protocol to adjust the bandgap of our GQDs.  
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Determining the Accuracy of Food Labeling for Hyper-palatable and non-Hyper-palatable Foods 
 
Audrey R. Rips-Goodwin1,2 , Dr. Tera Fazzino1, Dr. Lisa Sharpe Elles2 

Acknowledgement: Dr. Misha Barybin2 

1Department Psychology, University of Kansas, 2Department of Chemistry, University of Kansas 

 
Objective: US federal regulations specify that food products may vary by up to 20% from the caloric values reported on a food label. Foods that exceed 
the label-reported calories may yield greater caloric intake, particularly if they are hyper-palatable. The study tested whether hyper-palatable foods (HPF) 
tend to vary more from their labels than do non-HPF. 
Methods: Matched pairs of HPF and non-HPF food items (n=64 items) were included and represented mostly snacks/packaged foods. In addition, food 
items (n=31 HPF, n=29 non-HPF) that did not have direct HPF/non-HPF matches, but represented other food groups (fresh produce, dairy products, 
candy, etc) were analyzed. HPF were identified using a standardized definition. Foods were dehydrated using vacuum oven at 42 degrees Celsius. Heat 
of combustion (equal to energy in kcal) was determined via bomb calorimetry in duplicate samples with benzoic acid as a standard.  
Results: There was no significant difference in variation of energy content from food labels between HPF and non-HPF items in the matched pairs t-test 
(p = 0.47). In the sample of foods from varied food categories, non-HPF items had significantly greater mean variation in energy from their labels than 
HPF (p = .0001).  
Conclusions: Among matched pairs of HPF and non-HPF items comprised primarily of snacks, foods did not substantially differ in their reported energy 
from the nutrition labels. However non-HPF items comprised primarily of fresh produce and dairy products had greater variation from their labels relative 
to HPF items comprised primarily of dairy and grain items.  
 
Comparing the Presence of Antibiotic Resistance Bacteria in Wastewater Systems to Assess the Population Health of Kansas Counties 
 
Audrey Rymer1, Jonathan Ferguson1, Garret Rymer1, Claudia Da Silva Carvalho1 

1Department of Biological Sciences, Fort Hays State University, Hays, KS 
 
The development and spread of antibiotic resistance, as well as the rise of novel and emerging human pathogens, such as COVID-19, are progressively 
limiting the treatment and the prevention of most bacterial and viral pathogens, threatening essential components of modern medicine. Many multi-resistant 
microorganisms, such as Enterobacteriaceae and Staphylococcus aureus, constitute some of the urgent challenges in medicine and can cause both 
common and severe infections (Hutinel et al., 2019). Studies showed the water in sewer systems can act as an early warning of the outbreak of a disease 
(Hutinel et al., 2019). Surveillance and tracking of microorganisms in the wastewater are key to the early warning system (EWS). This suggests that the 
analysis of sewage samples has the potential to serve as a resource-efficient complement to today’s clinical surveillance systems of antibiotic-resistant 
bacteria. For that purpose, the relationship between resistance rates in sewage needs to be established in Kansas counties. Influent and effluent 
wastewater and municipal water samples were collected. An antibiogram profile was done for each samples. Each sample was analyzed for the presence 
of Carbapenem-Resistant Enterobacteriaceae (CRE) and Methicillin Resistant Staphylococcus aureus (MRSA) once a month from treatment plants located 
in Ellis and Thomas counties. The results from sample analysis from September to December 2022 suggested there is an above average resistance to 
meropenem, oxacillin, erythromycin, and clindamycin in Ellis county when compared the national averages. Out of the Gram-positive isolates, 41% are 
suspected to be MRSA isolates indicate an above average in the State of Kansas. 
 
 
Sunday, January 15, 2023 
 
Maternal Thm1 heterozygosity protects against cleft palate and shows altered Hedgehog signaling in uterine tissue 
 
Sarah C. Wilson1, Brittany M. Hufft-Martinez1, Jeremy P. Goering1, Irfan Saadi1,3, and Pamela V. Tran1,2 

1Department of Cell Biology and Physiology, 2Jared Grantham Kidney Institute, 3Institute for Reproductive and Developmental Sciences, University of 
Kansas Medical Center, Kansas City, KS. 
 
Craniofacial anomalies accompany a third of all birth defects, with clefts of the lip and palate (CL/P) being most common. CL/P have a complex etiology 
involving both genetic and environmental factors. Mutations in the cytoskeletal gene, SPECC1L, have been identified in patients with CL/P. In mice, in-
frame deletion of the second coiled-coil domain (CCD2) of SPECC1L causes cleft palate (CP) and exencephaly that are common manifestations of 
ciliopathies, which arise from dysfunction of primary cilia. Indeed, we identified shortened primary cilia in Specc1l∆CCD2/∆CCD2 mutant mice, and found that 
Specc1l∆CCD2/+ heterozygotes (20% CP) genetically interacted with heterozygotes for ciliary gene Thm1+/- (0% CP), resulting in increased CP in double 
heterozygotes (34%). Surprisingly, this CP occurrence was only observed when Specc1lDCCD2/+ females were crossed with Thm1+/- males. When parental 
genotypes were reversed, CP was not observed. Based on data from control crosses, we showed that Thm1+/- females provide a protective maternal 
genetic effect against CP.  We ruled out gross changes to placental structure and hypothesized that Thm1 heterozygosity leads to changes in ciliary 
signaling from maternal tissue that positively influence the fetus. Consistent with this, we found ~3-fold increase in expression of Hedgehog mediator GLI1 
in Thm1+/- uterine tissue, and ~1.5-fold increase in GLI1 in embryonic placental tissue from Thm1+/- mothers. To our knowledge, a protective maternal 
genetic effect in mice has not been described for any birth defect. These studies will generate novel insights into the role of maternal environment in the 
etiology of isolated CP complex disease. 
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β-HPV8 E6 reduces innate immune signaling. 
 
Emily Tolbert, Rose Pollina, Dalton Dacus, Nicholas A. Wallace 
Division of Biology, Kansas State University 
 
Non-melanoma skin cancer (NMSC) affects more than 3 million people in the United States every year and the associated treatment costs are 
approximately $4.8 billion per year. Some members of the beta genus of human papillomaviruses (β-HPV) are hypothesized to promote NMSC by 
destabilizing the host genome. Supporting this hypothesis, the E6 protein from a β-HPV associated with NMSC (β-HPV 8 E6) has been shown to make 
mitosis more mutagenic. The ability to increase the frequency with which mitosis results in micronuclei is most notable for this. Micronuclei are defined as 
structures containing DNA that exist outside of the primary nucleus. DNA inside of micronuclei is prone to mutations and thus cells with micronuclei are 
prevented from proliferating as part of tumor suppression. Mechanistically, micronuclear DNA is sensed as cytoplasmic DNA, triggering the innate immune  
 
response, via the cGAS-STING pathway activation, which induces apoptosis or senescence. β-HPV 8 E6 blocks the induction of apoptosis and senescence 
in cells with a micronucleus, suggesting that it hinders cGAS-STING signaling. Transfected DNA will be used to simulate micronuclei as cytoplasmic 
dsDNA in order to induce cGAS-STING signaling caused by β-HPV 8 E6. We expect to find that β-HPV 8 E6 decreases cGAS-STING activation. These 
data would support the hypothesized role of β-HPV infections in NMSC development by providing an explanation for how cells that accumulate genetic 
instability continue to undergo mitosis and propagate mutations. 
 
Effects of Whole Body Resistance Exercise in Young and Middle-Aged Rats 
 
Lee, Ava K1., Fu-Chen Yang1, Paige Morefield1, Jill K. Morris2, John A. Stanford1 

1Department of Cell Biology and Physiology, 2Department of Neurology, University of Kansas Medical Center 
 
Preclinical studies can reveal mechanisms underlying the effects of exercise. However, most animal studies have focused on endurance exercise protocols. 
The goal of the current study was to determine effects of a whole-body resistance exercise protocol in young adult and middle-aged rats. We trained ten 
male rats (3-5 month-old) to climb a ladder with weights attached to their tails. Rats then underwent a protocol that determined maximum weight loads 
(Mondays) and repetitions with increasing percentages of maximum weight (Wednesdays and Fridays) for eight weeks. One year later we repeated the 
protocol with four of the previously trained rats and left five as sedentary controls. Although the maximum load carried was similar for the rats when they 
were young vs older, the ratio of maximum load to body weight was greater when they were young (1.2-1.5) than when they were older (0.88-1.4). 
Surprisingly, the rats reached the goal box quicker when they were older (~6s) than when they were younger (~8s). Lean mass increased with resistance 
exercise more when the rats were young (28%) than older (10%). Fat mass increased slightly in the young rats (12%) but decreased with exercise when 
they were older (39%). Blood levels of neurofilament light (NFL; neurodegeneration maker) and glial fibrillary acidic protein (GFAP; inflammation marker) 
increased 8-fold and 3-fold, respectively, from young adult to middle-age. Resistance exercise had no effect on NFL and GFAP in the older rats. Our 
results reveal age-related differences in performance and in the effects of resistance exercise in rats. 
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 Poster Presentations 

 

1. Optimal Electrode Placements for Reliable and Accurate Fetal Electrocardiogram Extraction to Develop a Non-Invasive, Skin-Wearable Fetal 
ECG Monitoring Device 
Kaylyn Booker, Wichita State University Biomedical Engineering Department 
 

2. Micro Fabry-Perot Cavity for Chemical Characterization of Nanoscale Particles 

Girish Paudyal and Hoang Nguyen 

Department of Chemistry, Washburn University, Topeka, KS 66621, USA 

 
3. Use of Peptides in Changing Macrophage Phenotype in Tumors 

Maddison File 1, Jen Rowe 1 , Sherry Fleming 1,2 , 
1Division of Biology, 2Johnson Cancer Research Center, College of Arts & Sciences, Kansas State University 
 

4. Diet of Kansas bat communities using mini-barcodes and Illumina sequencing: Preliminary results 
Zoe Buffington and Lorelei Patrick  

Fort Hays State University 

 
5. Molecular characterization of START-Associated Domain (STAD) interactions 

Lauren Apprill1, Bilal Ahmad2, and Kathrin Schrick1,2  
1Department of Biochemistry and Molecular Biophysics and 2Division of Biology, Kansas State University 
 

6. Exercise Neuroprotection in a Model of Alzheimer's Disease 
Veith, Sabrina, Kansas State University Department of Biology, White, Zachary, Department of Anatomy and Physiology, Sudasinghe, Keshari, 
Department of Anatomy and Physiology,  
Rogers, Liza, Department of Kinesiology, Hall, Stephanie, Department of Anatomy and Physiology 
 

7. Ferritin as an Inflammatory Molecule in Autosomal Dominant Polycystic Kidney Disease  
Johnny Dinh Phan1, Nicole Sommer1, Mackenzie Thornton1, Mercedes McGonigle1, Subhashini Bolisetty2, Darren Wallace1 and Madhulika Sharma1 
1. Department of Internal Medicine, The Jared Grantham Kidney Institute, University of Kansas Medical Center, KS, USA 2. Department of Internal 
Medicine, University of Alabama at Birmingham School of Medicine, AL, USA 
 

8. Design of a fluorescent outer-membrane protein 
BrunoJoel Hatungimana1, Rik Dhar1, Meghan Franklin2, Joanna Slusky1,2 

1Department of Molecular Biosciences, University of Kansas, Lawrence, KS, USA 
2Center for Computational Biology, University of Kansas, KS, USA 
Email: jhatungi@ku.edu 
 

9. COMPUTATIONAL STUDY OF SMALL MOLECULES WITH OPEN AND CLOSED STATES OF HUMAN STING: EFFECTS ON PROTEIN 
CONFORMATIONS AND BINDING FREE ENERGIES 
Hannah Gates and Masakatsu Watanabe  
Department of Chemistry, Fort Hays State University 
 

10. Synthesis of Silyl-Derived Monomers for Anionic Polymerization 
Emily H. Hutchings1 and Aaron J. Teator2 
1Department of Chemistry, Fort Hays State University, Hays, Kansas; 2Department of Chemistry, University of Kansas, Lawrence, Kansas 

 
11. Genetic Diversity of Kansas Bats 

Saige Heizer, Loryn Smith, Lilly Duncan, Chloe Million, Michaela Silaff, and Lorelei Patrick 
Fort Hays State University Biology Department 
 

12. NRF2 Regulation Post Activation in CD4+ T-Cells in Mice 
Charles Gates1, Aprajita Tripathi2, Debolina Dasgupta2 and Kalyani Pyaram2 

1Langston University, 2Kansas State University 
 

13. Antioxidation Protein Nrf2 Modulates CD8 T-cell Effector Responses 
Ashlyn Bugbee and Kalyani Pyaram 
Division of Biology, Kansas State University, Manhattan, KS, 66506, USA 
 

14. Targeting PI3K pathway in prostate cancer cell line LNCaP 
Shelby Aikins1, Marissa Vail1, Narinder K. Sharma2, and Anuradha Ghosh1 

1Biology Department, Pittsburg State University, Pittsburg, KS 
2Department of Math and Science, Independence Community College, Independence, KS 
 

15. A GntR-Family Transcription Factor Controls Alpha-Mannosidase Expression in Enterococcus Faecalis 
Marchella P. Djojopurnomo1, Mary Galloway2, Zakria H. Abdullahi1 and Lynn E. Hancock1 
1 Department of Molecular Biosciences, University of Kansas, Lawrence, KS  
2 Department of Biology, University of Central Arkansas, Conway, AR 
 

16. Effects of Whole Body Resistance Exercise in Young and Middle-Aged Rats 
Lee, Ava K1., Fu-Chen Yang1, Paige Morefield1, Jill K. Morris2, John A. Stanford1 

1Department of Cell Biology and Physiology, 2Department of Neurology, University of Kansas Medical Center 
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17. An RNAi screen to identify genes that regulate post-migratory functions of the collective Drosophila border cells 
Tobis, Sydney1, Emily Burghardt1, Jessica Rakijas1, Bradley J.S.C. Olson1, and Jocelyn A. McDonald 1 
1Division of Biology, Kansas State University, Manhattan, Kansas 
 

18. Analysis of OSCP Deregulation in Alzheimer's Disease 
Albert B. Park1, Tienju Wang1, Jing Tian1, Kun Jia1, Lan Guo2, Heng Du1,2 

1Pharmacology and Toxicology Department, University of Kansas, Lawrence, KS, USA 
2Higuchi Biosciences Center, University of Kansas, Lawrence, KS, USA 
 

19. Drosophila Tak1, Tab2, and MyoVI function in protein autophagy 
Biven, Erica1 and Geisbrecht, Erika R1 
1Department of Biochemistry and Molecular Biophysics, Kansas State University 
 

20. Effects of Physical Activity on Individuals with Intellectual and Developmental Disabilities: A Literature Review 
Zoey Harvey,1 Laura Covert Miller1  
1Department of Health, Human Performance, and Recreation, Therapeutic Recreation Program, Pittsburg State University 
 

21. Variation in concentration of heavy metals identified in soil samples collected up and down stream along the Neosho River to Tar Creek 
Slabaugh, Gwen, Broc Preston, AnnaBelle Edmonds, Hannah Schultz, and Dr. Qiyang Zhang 
Emporia State University Department of Physical Sciences  
 

22. Western Blot Analysis of Target Genes in SV-40 Transformed Murine Fibroblast Cell Lines 
Payne, Carlie, Morgan Blubaugh, Kaydn Matlock, Taylor Wixson and Peter A. Chung 

Department of Biology, Pittsburg State University 
 

23. Optogenetic manipulation of prefrontal substrates during social exploration in rats 
Lexe West, Viviana Valentin-Valentin, Shannon Ruble, Greg Erickson, Maria Diehl 
Kansas State University 
 

24. Characterizing a Genetic Suppressor of let-7 in C. elegans 
Will Sydzyik1, Jeff Medley1, and Anna Zinovyeva1 
1Division of Biology, Kansas State University, Manhattan, KS 
 

25. Maternal Thm1 heterozygosity protects against cleft palate and shows altered Hedgehog signaling in uterine tissue 
Sarah C. Wilson1, Brittany M. Hufft-Martinez1, Jeremy P. Goering1, Irfan Saadi1,3, and Pamela V. Tran1,2 

1Department of Cell Biology and Physiology, 2Jared Grantham Kidney Institute, 3Institute for Reproductive and Developmental Sciences, University of 
Kansas Medical Center, Kansas City, KS. 
 

26. Effects of Social Defeat Stress on Approach-Avoidance Decision Making in Male Prairie Voles 
Jeff P. Goff1, Maria C. Tickerhoof1,2, Adam S. Smith1 
1Department of Pharmacology and Toxicology, University of Kansas, Lawrence, KS, 2Department of Biological Sciences, Fordham University, New York, 
NY 
 

27. Isolation and Identification of Microbes from Commercial Kombucha 
Abigail Fette, Isaac Edgett, Dr. Susan Bjerke 
Department of Biology, Washburn University 
 

28. Defining the interface between palladin and actin using crosslinking mass spectrometry 
David Liu,1 Rachel Klausmeyer,1 Moriah Beck1 
1Department of Biochemistry, Wichita State University 
 

29. Comparing the Presence of Antibiotic Resistance Bacteria in Wastewater Systems to Assess the Population Health of Kansas Counties 
Audrey Rymer1, Jonathan Ferguson1, Garret Rymer1, Claudia Da Silva Carvalho1 

1Department of Biological Sciences, Fort Hays State University, Hays, KS 
 

30. Prevalence and characterization of antibiotic resistant strains of Enterococcus spp. and Acinetobacter spp. in community household 
environment 
Madison Reese, Niamh Dixon, Monika Jirak, Rebekah Elliott and Anuradha Ghosh 
Department of Biology, Pittsburg State University (Pittsburg, KS) 
 

31. Establishing a Hamster Cheek Pouch Xenotransplantation Model 
Kevin T. Nguyen, William J. Hendry III 
Department of Biological Sciences, Wichita State University 
 

32. Lactate dehydrogenase gene knockout using CRISPR/CAS9 system in colon cancer cells 
Simran Shrestha, Allan Ayella, PhD Department of Chemistry, Washburn University 
 

33. The CGRP-Ramp1 signaling pathway enhances the immune response to A. fumigatus lung infection 
Michael Bartkoski1, Chinemerem Onah1, Pankaj Baral1 

1Division of Biology, Kansas State University 
 

34. Transcription influences Insertion Sequence Activity in Halobacterium NRC-1 
Cameron, McGann, Emporia State University  
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35. Peptide-mediated route to biomimetic collagen intrafibrillar mineralization 
Aya Cloyd,1 Kyle Boone,2 Qiang Ye,3 Malcom Snead,4 Paulette Spencer,3 Candan Tamerler,2 
1Bioengineering Program, 2Department of Mechanical Engineering, 3Institute for Bioengineering Research, University of Kansas; 4Center of Craniofacial 
Molecular Biology, University of Southern California 
 

36. Inflammation And Host-Microbiome Interactions In Neurogenic Bowel-Associated Dysfunction And Pain After Spinal Cord Injury 
Adam Willits1, Leena Kader1, Olivia Eller2, Kyle Baumbauer2, Erin Young3 
1Neuroscience Program, University of Kansas Medical Center, 2Department of Cell Biology and Physiology, University of Kansas Medical Center, 
3Department of Anesthesiology, University of Kansas Medical Center 
 

37. Unused 
 

38. Unused 
 

39. Unused 
 

40. Unused 
 

41. Identifying effectors responsible for mab-5/Hox mediated innate immune response. 
Christopher Kywe, Dr. Brian D. Ackley, and Dr. Patrick Lansdon 
University of Kansas-Lawrence 
 

42. Secondary muscle fate specification in Ciona robusta 
Meininger, Kyser ¹, Veeman, Michael² 
¹Student, Division of Biology, Kansas State University 
²Associate Professor, Division of Biology, Kansas State University 
 

43. Higenamine promotes osteogenesis in vitro through activation of SMAD2/3 signaling 
Oscar Maturino1, Hui Dong2, Sunaina Shrestha1, Bin Ning2, Shang-You Yang1 ,3 

1Department of Biological Sciences, Wichita State University, Wichita, KS; 2Jinan Central Hospital, Shandong University, China; 3Department of 
Orthopaedic Surgery, University of Kansas School of Medicine-Wichita, Wichita, KS 67214 

 
44. Hyper-palatable, High Energy Density, and Ultra-processed Foods in the Global Food System 

Kelly N. Knowles1,2 and Tera L. Fazzino, Ph.D.1,2 

1Department of Psychology and 2Cofrin Logan Center for Addiction Research and Treatment, University of Kansas 
 

45. Vector Construction to Generate Charcoal Rot Resistant Transgenic Soybeans 
Bolick, Abby, Daniel Zurek 
Pittsburg State University Department of Biology 
 

46. Oxidation Potential of Electron Mediator vs. Electrochemical Sensitivity  
Holly A. Humes, Charles J Neef 
Pittsburg State University Chemistry Department 
 

47. Synthesis of a Hyaluronic Acid-Deferoxamine Conjugate for Local Treatment of Bone Regeneration 
Navya Singh, Laird Forrest  
Department of Pharmaceutical Chemistry, University of Kansas, Lawrence, Kansas 
 

48. β-HPV 8 E6 reduces innate immune signaling. 
Emily Tolbert, Rose Pollina, Dalton Dacus, Nicholas A. Wallace 
Division of Biology, Kansas State University 
 

49. Determining the function of conserved divalent cation transporter Malvolio in Organogenesis 
Mary Short, Raj Logan 
Wichita State University – College of Liberal Arts and Sciences – Department of Biological Sciences 
 

50. SYNTHESIS OF SARS-COV-2 3CL PROTEASE INHIBITORS 
Feras Awad-Eljied1, Dennis J. Howard1, Trent K. Madden1, Abdul-Rahman M. Jesri1, Yunjeong Kim2, Krishani Dinali Perera2, Hayden A. Thurman1, 
Chamandi S. Dampalla1, Alexandra J. Machen3, Maithri M. Kashipathy3, Lijun Liu3, Kevin P. Battaile4, Scott Lovell3, Kyeong-OK Chang2, William C. 
Groutas1 
1Department of Chemistry and Biochemistry, Wichita State University, 2Department of Diagnostic Medicine & Pathology, Kansas State University, 
3Protein Structure and X-ray Crystallography Laboratory, University of Kansas, 4NYX, New York Structural Biology Center 
 

51. Prevalence of ticks and tick-borne pathogens in mined land areas of southeast Kansas 
Brayden Letterman, Sydney Nippoldt, Ayushee Dasgupta, Levi Carrico, Hallee Belgum, and Anuradha Ghosh 
Biology Department, Pittsburg State University, Pittsburg, Kansas 
 

52. Investigating LDH gene in colorectal cancer from cBioPortal Database 
Alisha Bajracharya, Dr. Allan Ayella 
Washburn University, Chemistry Department 
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53. Role of IFITM1 in promoting ductal carcinoma in situ (DCIS) to invasive breast cancer 
Hiss, Jacob1, Matthew Konda1, Julia Opara1, Aditi Rastogi2, Yan Hong2, Fariba Behbod2 and Joan Lewis Wambi1 

1Department of Cancer Biology, University of Kansas Medical Center; 2Division of Cancer and Developmental Biology within the Department of 
Pathology and Laboratory Medicine, University of Kansas Medical Center 
 

54. Development and Characterization of Malonic Acid Modified Gold Nanoparticles for Colorimetric Analysis of lead ions (Pb2+) 
Manish Bhatta, Bruce Davis, Dr. Seid Adem 
Washburn University Chemistry Department 
 

55. Assessment of Inhibitory Control in the Dottyback Fish Pseudochromis 
Victoria Yoakam and Laurent Prétôt 
Department of Psychology and Counseling, Pittsburg State University 
 

56. Validation of a workflow for the identification of novel transposable element insertions in Drosophila virilis pooled long reads 
Eva T. Morrison, Justin P. Blumenstiel, Department of Ecology and Evolutionary Biology, University of Kansas. 
 

57. Sensitive Detection of Foodborne Pathogens using Magneto-Plasmonic Nanosensor 
Adam Worsley,1 Tuhina Banerjee,2, Nilamben Panchal,1 Carissa Sutton,2 and Santimukul Santra1,* 
1Department of Chemistry, Pittsburg State University, 1701 S. Broadway Street, Pittsburg, KS 66762, United States of America 
2Department of Chemistry and Biochemistry, Missouri State University, 901 S. National Avenue, Springfield, MO 65897, United States of America 
*Corresponding authors: Santimukul Santra, Email: ssantra@pittstate.edu 
 

58. Western Blot Analysis of Target Genes in SV-40 Transformed Murine Fibroblast Cell Lines 
Payne, Carlie, Morgan Blubaugh, Kaydn Matlock, Taylor Wixson and Peter A. Chung 

Department of Biology, Pittsburg State University 
 

59. The effect of a high-fat diet on fecal bile acids and energy in aged rats bred for intrinsically high and low aerobic capacity. 
Gabrielle Hightower1, Madi Rickabaugh.2, Colton Lysaker3, Heather Wilkins3, John Thyfault2,4 

1Department of Biology Missouri University of Science and Technology 
2Department of Cell Biology and Physiology, 3Department of Neurology and Neuroscience Graduate Program, and 4Department of Internal Medicine, 
University of Kansas Medical Center 
 

60. Investing environmental impacts of different over-the-counter painkillers: sources, risks, impacts 
Erica Wang1, Annie Vo1, Yixing Cao2, Qiyang Zhang1 

1Physical Sciences, Emporia State University 
2School of Engineering and Applied Science, University of Pennsylvania 
 

61. Effects of p300 Inhibition on Chemotherapeutic Cytotoxicity in Pancreatic Cancers 
Taylor Bugbee, Peter Chung, Rachel Palinski, and Nicholas Wallace 
Kansas State University Division of Biology 
 

62. Antioxidation protein Nrf2 modulates the levels of glutamine transporters in activated CD4 T-cells 
Grace Schieferecke, Aprajita Tripathi, Kalyani Pyaram 
Division of Biology, Kansas State University 
 

63. Using CRISPR technology to generate mutations in genes encoding proteins required regulate cell differentiation during leaf development in 
Arabidopsis 
Xu, Muyang 1, Keying Chen 2, Gabriella Rueschhoff 2,3, and Tara Phelps-Durr 2 

1 Academy of Mathematics and Science, Fort Hays State University 
2 Department of Biological Sciences, Fort Hays State University 
3 Honors College, Fort Hays State University 
 

64. Is Stress Affecting the Fitness of House Wrens (Troglodytes aedon)? Understanding of the Effects of Stress on Boldness, Heterophil-to-
Lymphocyte Ratios, and Reproduction. 
Austin Ulrich, Colten Ballentine, Leslie Watson-Divittore, Chris Crawford, Joslyn Dinkel, Lilly Duncan, Ryan Jensen, Claudia Carvalho, Medhavi 
Ambardar 
Department of Biology, Fort Hays State University 
 

65. Design of Peptide Amphiphiles for Selective Aggregation in Gram-Positive Bacterial Membranes 
Walker, Greyson, Jeffrey Comer 
Department of Anatomy and Physiology, Kansas State University 
 

66. Generation of the plasmid system with a reporter gene to study replication of feline calicivirus 
Jordan Vail, Alexandria Zabiegala, David George, Yunjeong Kim and Kyeong-Ok Chang 
Department of Diagnostic Medicine/Pathobiology, College of Veterinary Medicine, Kansas State University, Manhattan, KS, USA. 
 

67. Food insecurity in Oklahoma Prior to and During the COVID Pandemic: A Comparative Analysis 
M. Reagor*, N. De Silva, W. Whittaker, N. Nyairo. Department of Agriculture and Natural Resources, School of Agriculture and Applied Sciences, 
Langston University; M. Ravola. Department of Human Sciences, Alcorn University, Lorman, 
 

68. Understanding the Mask Mycobiome 
Carlos Schwindt1 and Benjamin Sikes 
1Department of Ecology and Evolutionary Biology, University of Kansas 
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69. Determining the translocon structure of T3SS in virulence proteins by expressing and purifying MH21 in IpaC 
Wenninger, Anna, Jacob Kroh, Megan Hinrichsen, Roberto N. De Guzman 
Department of Molecular Biosciences, University of Kansas 
 

70. Assessing Hemp Pollen for a Protective Effect against Neonicotinoid Oxidative Stress in Honeybee Hives 
Dr. Joanna Gress, Meagan Fernandez, Logan Camarda and Lily Pickard 
Department of Biological Sciences, Emporia State University, Emporia Kansas 
 

71. Inhibition of XPO1 in Colorectal Cancer 
Andrew Evans1, Dan A. Dixon1,2 

1Department of Molecular Biosciences, University of Kansas, Lawrence, KS, 2University of Kansas Cancer Center, Kansas City, KS 
 

72. Proteomics analysis of lung tissue-derived extracellular vesicles in mouse model of allergic asthma 
Sundar, Isaac Kirubakaran and Castro, Mario. 
Department of Internal Medicine, Division of Pulmonary, Critical Care and Sleep Medicine, University of Kansas Medical Center, Kansas City, KS, USA 
 

73. Optogentic Photosilencing Impairs Active Avoidance in Rats  
Greg R. Erickson, Shannon Ruble, Emmaline Wrampe, Allison Drouhard, Cassie Kramer, Maria M. Diehl. Kansas State University. 
 

74. Unused 
 

75. Ingredients and Impacts of Energy Drinks on the Heart 
Ashton Bickle, Landen Clark, Peyton Zimmerman  
USD 489 Hays High School -Night at the lab winners 2022 
 

76. Unused 
 

77. Unused 
 

78. Unused 
 

79. Unused 
 

80. Unused 
 

81. Impact of Spaceflight and Microgravity on the Mouse Adrenal Gland and Steroid Pathways 
Avanelle Stoltz1, Payton Nies1, Xiaoman Hong1, Eduardo A. Almeida2, Lane K. Christenson1 
1University of Kansas Medical Center, Kansas City, KS, 2NASA Ames Research Center, Moffett Field, CA 
 

82. The role of the C-Terminal Domain of Topoisomerase II in Mitosis 
Manley, Lydia1, Yoshiaki Azuma1, Bunu Lama1, Duncan Clarke2 

1Department of Molecular Biosciences, University of Kansas 
2Department of Genetics, Cell Biology, & Development, University of Minnesota 
 

83. An investigation of the role of nuclear membrane proteins on collective cell migration 
Richardson, Claire1, Emily Burghardt1, Nirupama Kotian1, Jocelyn A. McDonald1 

1Division of Biology, Kansas State University, USA 
 

84. Comparison of strains of Staphylococcus aureus associated with foodborne illnesses following the whole genome sequence analysis approach 
Marissa Vail1, Charlene Jackson2, and Anuradha Ghosh1 
1Department of Biology, Pittsburg State University, Pittsburg, KS 
2Bacterial Epidemiology and Antimicrobial Resistance Research Unit, USDA-ARS, Athens, GA 
 

85. The role of UNC-6/Netrin in directing axon guidance at a distance 
Raymonda Tsatsou, Kelsey Ferguson, and Erik Lundquist 
The University of Kansas, Lawrence, KS 
 

86. Range Expansion for the Nine-Banded Armadillo (Dasypus novemcinctus): The Potential for Leprosy Transmission in the United States 
Austin Abram 
Department of Biological Science, Pittsburg State University  
 

87. Running on empty: effect of starvation stress on Drosophila sturtevanti courtship 
M. J. Bryant and J. M. Gleason 
University of Kansas, Ecology and Evolution Biology 
 

88. Annotation of IMD signaling pathway genes in Tribolium madens 
Brandon Rider, Teresa Shippy, Will Tank, Susan Brown 
K-INBRE Bioinformatics Center, Division of Biology, Kansas State University 
 

89. The procedure of methodical lab and Genomic data 
Smith.K, Felicia Johnson, and Yonathan Tilahun. School of Agriculture and Applied Sciences, Langston, OK 73050. 
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90. Range Extension of the Fulvous Harvest Mouse (Reithrodontomys fulvescens) in Kansas 
Lilly Duncan, Michael Jungen, and Lorelei Patrick 
Fort Hays State University 
 

91. Community Based Research: Camera Trapping in the Haskell Wetlands Complex Uncovers Patterns of Vertebrate Habitat Usage and Migration 
Corridors (Lawrence, KS) 
Secondine, Victoria1; Bridgett Chapin1; Debra Baker1,2; Leah Nelson; Courtney King1.  
1Natural Science Department, Haskell Indian Nations University, 2Kansas Biological Survey, University of Kansas. 
 

92. Research for the Common Good: Can we trust lead-free marketing for tableware? 
Qiyang Zhang 
Physical Sciences, Emporia State University 
 

93. Optimization of carbohydrate detection in wheat using Sucrose/D-Fructose/D-glucose Assay 
Chi Dung Luu,1 Olivia Howgill,1 Hannah Kinmonth-Schultz1,2 

1Department of Molecular Biosciences, University of Kansas  
2Department of Biology, Tennessee Tech University  
 

94. Structure-guided Design, Synthesis, and in-vitro Evaluation of a Novel Class of SARS-CoV-2 3CL Protease Inhibitors 
Dennis J. Howard1, Trent K. Madden1, Abdul-Rahman M. Jesri1, Yunjeong Kim2, Krishani Dinali Perera2, Hayden A. Thurman1, Chamandi S. Dampalla1, 
Alexandra J. Machen3, Maithri M. Kashipathy3, Lijun Liu3, Kevin P. Battaile4, Scott Lovell3, Kyeong-OK Chang2, William C. Groutas1 
1Department of Chemistry and Biochemistry, Wichita State University, 2Department of Diagnostic Medicine & Pathology, Kansas State University, 
3Protein Structure and X-ray Crystallography Laboratory, University of Kansas, 4NYX, New York Structural Biology Center 
 

95. DNA methylation as a measure of X-inactivation escape in circulating Cd11b myeloid cells with age 
Jihra James1 and William Freeman2 

Langston University 
 

96. PLANT COMMUNITY COMPOSITION IN THE HASKELL WETLAND BIOMAT (LAWRENCE, KS) 
Summers, Dorothea¹, Bridgett Chapin¹ 
¹Department of Natural Sciences, Haskell Indian Nations University   
 

97. Aerobic Exercise Improves Cognitive Performance and Modulates Medial Prefrontal Cortex Volume in a Rodent Model of Autism 
C. King1, A. Pahua2, T. Davison1, I. Mali3, M. Payne3, S. Bossman3, B. Plakke2 
Cole King1, Alma Pahua2, Taylor Davison1, Bethany Plakke2 
1Division of Biology, Kansas State University 
2Department of Psychological Sciences, Kansas State University 
3Department of Chemistry, Kansas State University 
 

98. Determining the apoptotic timeline during ALA-mediated PDT of breast cancer cells in vitro via digital fourier holographic microscopy and 
optical scatter imaging 
Moore, Lauren E.1, Rossi, Vincent M.2, Basnet, Bijaya2 
1Washburn University Department of Biology  
2Washburn University Department of Physics and Astronomy 
 

99. Analysis of Siren lacertina Genome to Identify Sex-Specific Markers 
Divya Natesan, Dr. Bin Shuai 
Wichita State University- College of Liberal Arts and Sciences- Department of Biological Sciences 
 

100. Impact of Simulated Galactic Cosmic Radiation and Hindlimb Unloading on the Mouse Adrenal Gland Morphology and Histology 
Payton Nies1, Shun'nya C. Taylor2, Avanelle Stoltz3, Makaila Olson4, Marissa R Burke5, Amber M Paul6, Candice Tahimic7, April Elizabeth Ronca8, Lane 
K Christenson9  
University of Kansas Medical Center1,2,3, Embry-Riddle Aeronautical University4, Weill Cornell Graduate School of Medical Sciences5, ERAU, BMSIS, 
and NASA ARC6, University of North Florida7, NASA Ames Research Center8, University of Kansas Medical Center Dept. Cell Biology and Phisiology9 

 
101. Identification of CRH dense brain regions in the fore- and mid- brain of pair bonded male and female prairie voles. 

Emalee Andrews, Kyle R. Gossman, Adam S. Smith 
Department of Pharmacology and Toxicology, University of Kansas, Lawrence, KS 
 

102. Directed Neuronal Migration and Elucidating the Regulatory Role of Calcium 
Audrey Scherrman, Li Yao 
Department of Biological Sciences, Wichita State University 
 

103. Infection kinetics and immunopathology of SARS-CoV-2 variants in cerebellum of the domestic cat model of COVID-19 
McKenzie Connor1, Caden Miller2, Miruthula Tamil Selvan2, Craig Miller2 
1Langston University, Langston, OK; 2 Department of Veterinary Pathobiology, College of Veterinary Medicine, Oklahoma State University, Stillwater, OK 
 

104. Computational Prediction of Chloroplast Outer Envelope β-barrel Proteins 
Emily Proctor, Daniel Montezano, Rebecca Bernstein, Joanna S. G. Slusky 
Center for Computational Biology, University of Kansas, Lawrence, KS 66045 
 

105. Good things come in threes: Drosophila-Wolbachia-fungus tripartite interactions 
Aylar Atadurdyyeva1, Robert L. Unckless1, and Jessamyn I. Perlmutter1 

1Department of Molecular Biosciences, University of Kansas 
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106. Developmental Regulation of microRNA Strand Selection 
Joel Sydzyik, Jeffrey Medley, and Anna Zinovyeva 
Division of Biology, Kansas State University. Manhattan, Kansas 
 

107. Optimization of genome editing for a developmental pathway in Arabidopsis 
Nguyen, Hieu V.,1 Bilal Ahmad,1 Heather Forster,1 and Kathrin Schrick1 

1Division of Biology, Kansas State University, Manhattan, KS 
 

108. Difference in Gene Expression of M1 and M2 Macrophages in Tumors 
Mia Thompson1, Jen Rowe1, Sherry Fleming1,2   
1Division of Biology, 2Johnson Cancer Research Center, Kansas State University, Manhattan, Kansas   
 

109. Synthesis and Characterization of Aliphatic Hyperbranched Polyester for the Targeted Delivery of Therapeutic Drugs to Treat Lung Cancer 
Caleb Worsley, Neelima Koti, and Santimukul Santra* 
Department of Chemistry, Pittsburg State University, 1701 S. Broadway Street, Pittsburg, KS 66762, United States of America 
*Corresponding authors: Santimukul Santra, Email: ssantra@pittstate.edu 
 

110. Investigating the compensatory mechanisms between the prelimbic in learning goal directed behavior 
Katie Harker, Abigail McKinney, Sidda Pultz, Ian Davis, Charles Pickens  
Department of Psychology, Kansas State University 
 

111. The Influence of Melatonin Signaling in Tissue-cultured Neurons 
Kynzie Underwood, Khalid Ghanchi, Katrina Basore, Stephen Fields 
Department of Biological sciences, Emporia State University 
 

112. Loss of REST in breast cancer promotes tumor progression through estrogen sensitization, MMP24 and CEMIP overexpression. 
Aditya M. Vargheese1,6,7, Ashley S. Cloud1, Sumedha Gunewardena1,2, Raeann M. Shimak3,6, Sornakala Ganeshkumar1, Easwari Kumaraswamy3,6, 
Roy A. Jensen3,4,5,6,7, Vargheese M. Chennathukuzhi1,6* 
Departments of: 1Molecular and Integrative Physiology, 2Biostatistics, 3Pathology and Laboratory Medicine, 4Cancer Biology, and 5Anatomy and Cell 
Biology, University of Kansas Medical Center, Kansas City, Kansas; 6The University of Kansas Cancer Center, Kansas City; 7University of Kansas, 
Lawrence, Kansas. 
 

113. Macrophytes and Macroinvertebrates as Bioindicators of Ecosystem Health in the Haskell Wetlands (Lawrence, Kansas) 
King, Courtney1, Bridgett Chapin, PhD1, Debra Baker1,2, Victoria Secondine1, Stephen Baca, PhD1, and Chuck Haines, PhD1 
1Natural Science Department, Haskell Indian Nations University, 2Kansas Biological Survey, University of Kansas. 
 

114. Musashi affects intestinal epithelium homeostasis by regulating mTOR pathway 
Bikash Pokhrel1, Dr Kristi Neufeld1 

1 Department of Molecular Biosciences, University of Kansas, Lawrence, USA 
 

115. Lipidomics analysis of lung tissue-derived extracellular vesicles in mouse model of allergic asthma 
Sundar, Isaac Kirubakaran and Castro, Mario. 
Department of Internal Medicine, Division of Pulmonary, Critical Care and Sleep Medicine, University of Kansas Medical Center, Kansas City, KS, USA 
 

116. Overexpression of the Small GTPase Rab27B Promotes Tumor Growth by Regulating Autophagy Flux in Colorectal Cancer 
Sahida Afroz, Ranjan Preet, Vikalp Vishwakarma, Dan A. Dixon 
Department of Molecular Biosciences, University of Kansas, KS, USA 
 

117. Unused 
 

118. Unused 
 

119. Unused 
 

120. Unused 
 

121. NMR Structural Studies of an Insect Cytokine-like Stress Response Peptide 
Hannah Miller1, Nitin Mishra1, Haobo Jiang2 and Om Prakash1 
1Department of Biochemistry and Mol. Biophysics, Kansas State University, Manhattan, KS 66506 
2Department of Entomology and Plant Pathology, Oklahoma State University, Stillwater, OK 74078 
 

122. Cortical dynamics of visual feedback processing during fine motor control across the autism spectrum 
Robin L. Shafer1, Abigail Driggers1, Cassandra Stevens1,2, Jon Brumberg3, Matthew W. Mosconi1,2 
1 Kansas Center for Autism Research and Training (K-CART), Life Span Institute, University of Kansas 
2 Clinical Child Psychology Program, University of Kansas 
3 Department of Speech-Language-Hearing, Life Span Institute, University of Kansas 
 

123. Biophysical and biochemical characterization of TolC biogenesis reveals the formation of folded periplasmic intermediates 
Ayotunde P. Ikujuni1, S. Jimmy Budiardjo2, Emre Firlar3, Jason T. Kaelber3, and Joanna S.G. Slusky1,2 
1Department of Molecular Biosciences and 2Center for Computational Biology, The University of Kansas, Lawrence, KS, USA. 3Rutgers CryoEM & 
Nanoimaging Facility, and Institute for Quantitative Biomedicine, Rutgers, The State University of New Jersey, Piscataway, NJ, 08854, USA 
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124. Role of Nociceptive Neurons in Antifungal Immunity during A. fumigatus Lung Infection 
Chinemerem Onah1, Michael Bartkoski1, Pankaj Baral1 

1Division of Biology, Kansas State University, Manhattan Kansas 66506 
 

125. Nuclear Magnetic Resonance Evaluation of Changes in Human Milk Metabolic Profile Postpartum 
Justin T. Douglas1, Laurie A. Harned1, Sarah Neuenswander1, and Todd Bradley2 

1Nuclear Magnetic Resonance Laboratory, University of Kansas; 2 Genomic Medicine Center, Children’s Mercy Kansas City 
 

126. DETERMINING NUCLEAR APC's ROLE IN MEDIATING UV-INDUCED DNA DAMAGE 
Carreon, Eldric 1, Kristi Neufeld 1  
1Molecular, Cellular and Developmental Biology program, Department of Molecular Biosciences University of Kansas, Lawrence, KS, USA 66046  
 

127. The K-INBRE Bioinformatics Core 
Teresa Shippy1, Bioinformatics Core Personnel1,2,3 
1Kansas State University, 2University of Kansas and 3University of Kansas Medical Center  
 

128. Next Generation Sequencing at KU Genome Sequencing Core 
Hackett, Jennifer L.1,2,3,4, Kristen M. Cloud-Richardson1,2,3,4, Erik A. Lundquist1,2,4, Susan M. Lunte1,5,6 
1Center for Molecular Analysis of Disease Pathways, 2Genome Sequencing Core, 3Higuchi Biosciences Center, 4Department of Molecular Biosciences, 
5Department of Chemistry, 6Department of Pharmaceutical Chemistry, University of Kansas, Lawrence KS, USA 
 

129. THE SYNTHETIC CHEMICAL BIOLOGY CORE (SCB):  A RESOURCE FOR RESEARCH IN CHEMICAL BIOLOGY 
Chamani T.  Perera1,2 
1Higuchi Bioscience Center, University of Kansas, Lawrence, KS, USA; 2KU Synthetic Chemical Biology Core Laboratory, University of Kansas, 
Lawrence, KS, USA 
 

130. The Computational Chemical Biology Core: A Chemical Biology of Infectious Disease COBRE Core Laboratory 
David K. Johnson1,2

 (dkjohnson@ku.edu) 
1Computational Chemical Biology Core, University of Kansas, Lawrence, KS, USA; 2Molecular Graphics and Modeling Lab, University of Kansas, 
Lawrence, KS, USA 
 

131. Equipment and Services of the Ralph N. Adams COBRE Core Nanofabrication Facility 
Ryan Grigsby1 and Susan M. Lunte1,2,3,4 

1The Center for Molkyweecular Analysis of Disease Pathways, 2The Ralph N. Adams Institute for Bioanalytical Chemistry, 3Department of 
Pharmaceutical Chemistry, 4Department of Chemistry, University of Kansas 
 

132. A PROTAC-Based Degrader to Severe Acute Respiratory Syndrome Coronavirus 2 
Chao An,1 Ping Li1 
1Department of Chemistry, Kansas State University, Manhattan, Kansas, 66506, U.S.A 
 

133. Methylation Patterns Across Time and Tissue Type in Peromyscus leucopus: A Targeted Museum Study 
Loryn Smith, Dr. Lorelei Patrick, Dr. Nicholas Stewart 
 

134. Factors affecting the proteasome assembly and function 
Mandeep Kaur1 and Jeroen Roelofs2 
1,2Biochemistry and Molecular Biology department, University of Kansas Medical Center 
 

135. Distribution of PERV-C among Feral Pigs in Eastern Kansas 
Cesur, Robin. Gillock, Eric 
Fort Hays State University 
 

136. Investigating the role of glutamate on a heme access channel in DyP from Thermonospora Curvata 
Samiksha Khadka and Ping Li 
Department of Chemistry, Kansas State University, Manhattan, KS, 66502 
 

137. Identifying the determinants of transposition during hybrid dysgenesis using pooled nanopore sequencing 
Stefan H. Cerbin1, Eva T Morison1, Sophie Mosher1, Justin Blumenstiel1  
1University of Kansas, Department of Ecology and Evolutionary Biology, Lawrence, KS 
 

138. The role of nuclear APC in regulating MUC2 expression and colonic inflammation 
Anika James, Kristi L. Neufeld 
University of Kansas, Lawrence, KS, USA 
 

139. Plasmonic Nanosensor for the Rapid Detection of Escherichia Coli O157:H7 
Eniola Arogunyo ,1 Sahithi Kondaveeti,1 Kristos Baffour,2 Tuhina Banerjee,2 and Santimukul Santra1,* 
1Department of Chemistry, Pittsburg State University, 1701 S. Broadway Street, Pittsburg, KS 66762, United States of America 
2Department of Chemistry and Biochemistry, Missouri State University, 901 S. National Avenue, Springfield, MO 65897, United States of America 
*Corresponding author: Santimukul Santra, Email: ssantra@pittstate.edu 
 

140. HSV-1 ICP0 Dimer Domain Adopts a Novel β-barrel Fold 
Erick McCloskey1, Scott Lovell2, Maithri M. Kashipathy2, Philip Gao3, Anne L. Cooper3, David K. Johnson4, and David J. Davido1 

1Department of Molecular Biosciences, University of Kansas, Lawrence, KS, USA; 2Protein Structure and X-Ray Crystallography Laboratory, University 
of Kansas, Lawrence, KS, USA; 3Protein Production Group, University of Kansas, Lawrence, KS, USA; 4Chemical Computational Biology Core, 
University of Kansas, Lawrence, KS, USA 
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141. Rab27A plays a role in Colorectal Cancer cell growth 
Harsha Hapugaswatta1, Dan A. Dixon1 
1Department of Molecular Biosciences, University of Kansas, Kansas, USA 
 

142. Dendritic Polymer Stabilized Gold Nanocatalysts for Efficient Hydrogenation Reactions 
Kajal K,1 Caleb Worsley,1 Carissa Sutton,2 Tuhina Banerjee2 and Santimukul Santra1,* 

1Department of Chemistry, Pittsburg State University, 1701 S. Broadway Street, Pittsburg, KS 66762. 
2Department of Chemistry and Biochemistry, Missouri State University, 901 S. National Avenue, Springfield, MO 65897. 
* Corresponding author: Santimukul Santra. Email: ssantra@pittstate.edu 
 

143. The bidirectional impact of arginine-vasopressin receptor 1a (Avpr1a/AVPR1A) and the gut microbiome on visceral hypersensitivity (VH). 
Leena Kader1, Adam Willits1, Julie A. Christianson2, Kyle Baumbauer2, Jun-Ho La3, Bin Feng3, and Gerald F. Gebhart3,4, 5, Erin E. Young1,2 

1Department of Anesthesiology, University of Kansas Medical Center, Kansas City, KS 
2Department of Integrative Cell Biology and Physiology, University of Kansas Medical Center, Kansas City, KS 
3Department of Anesthesiology, University of Pittsburgh School of Medicine, Pittsburgh, PA 
4Department of Medicine (GI), University of Pittsburgh School of Medicine, Pittsburgh, PA 
5Department of Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, PA 
 

144. Neuroimmune regulation of carbapenem-resistant Klebsiella pneumoniae infection and lethal Gram-negative pneumonia 
Prabhu R. Joshi1, Pankaj Baral1 

1Division of Biology, Kansas State University, Manhattan, KS, USA, 66506. 
 

145. Inhibition of HuR/CD147/IL-6 axis enhances anti-PD1 immunotherapy response in cancer 
Qi Zhang1, Xiaoqing Wu1,2, Lauren Dandreo1, Liang Xu1,2,3* 
1Department of Molecular Biosciences, The University of Kansas, Lawrence, KS, USA 
2The University of Kansas Cancer Center, The University of Kansas Medical Center, Kansas City, KS, USA 
3Department of Radiation Oncology, The University of Kansas Medical Center, Kansas City, KS, USA. 
 

146. β2-adrenergic receptor regulation of neonatal lung immunity during Respiratory Syncytial Virus infection 
Sandeep Adhikari1, Pankaj Baral1* 

Corresponding Author: baral@ksu.edu  
1Division of Biology, Kansas State University, Manhattan, KS, USA, 66506. 
 

147. Picomolar Self-Assembled Technology by Engineered Peptides 
Taylor Bader1, Emina Derakovic2, Christopher Johnson3, Cindy L. Berrie3, Candan Tamerler1,2  
1Bioengineering Program, University of Kansas, 2Department of Mechanical Engineering, University of Kansas, 3Department of Chemistry, University of 
Kansas 
 

148. Spinal Contusion Injury Increases Spontaneous Pain Through an Interleukin-1 Dependent Signaling Pathway 
Taylor B. Messer1, Olivia C. Eller1, Jennifer G. Nelson-Brantley1, Erin E. Young1,2, Kyle M. Baumbauer1,2 
1Department of Cell Biology and Physiology, University of Kansas Medical Center 
2Department of Anesthesiology, University of Kansas Medical Center 
 

149. Regulation of microRNA Strand Selection 
Joel Sydzyik, Jeffrey Medley, and Anna Zinovyeva 
Division of Biology, Kansas State University. Manhattan, Kansas 
 

150. Chimeric PorB of Neisseria gonorrhoeae Provides Evidence for Outer Membrane Protein Evolution Through Loop to Beta-Hairpin Transition. 
Rik Dhar1, Joanna Slusky1,2 

1Department of Molecular Bioscience, 2Center for Computational Biology, University of Kansas 
 

151. TIMP-1 as an Effector of Ion Channel Expression and Inflammatory Pain 
Rena N. Stair1, Olivia C. Eller1, Erin E. Young1,2, Kyle M. Baumbauer1,2 

1Department of Cellular Biology and Physiology, The University of Kansas Medical Center 2Department of Anesthesiology, The University of Kansas 
Medical Center 
 

152. Can we identify enzyme active sites without experimentation? 
Ryan Feehan1 and Joanna S.G. Slusky1,2 

1The Center for Computational Biology, 2Department of Molecular Biosciences, The University of Kansas, Lawrence, KS, USA 
 

153. A PROTAC-Based Degrader to N-Terminal Methyltransferase 1 Inhibits Proliferation of Colorectal Carcinoma Cells and Promotes Expression 
of Immunogenic Cell Death Signal Protein Calreticulin 
Wei Wu1 , Qilong Zhou1, Kaimin Jia1, Guangyan Qi2, Xiuzhi Susan Sun23, Ping Li1 

1Department of Chemistry, Kansas State University, 2Department of Grain Science and Industry, Kansas State University, 3Department of Biological and 
Agricultural Engineering, Kansas State University 

 
154. Natural Killer Cell-Invasive Trophoblast Cell Cooperation in the Establishment of the Hemochorial Placenta 

Ayelen Moreno-Irusta1, Olha Krichevskiy1,2, Esteban M. Dominguez1, Khursheed Iqbal1, Regan L. Scott1, Marc Parrish1,2, and Michael J. Soares1,2,3   
1Institute for Reproductive and Developmental Sciences, Department of Pathology & Laboratory Medicine, University of Kansas Medical Center, Kansas 
City, KS 66160,2Department of Obstetrics and Gynecology, University of Kansas Medical Center, Kansas City, KS 66160,3Center for Perinatal 
Research, Children’s Mercy Research Institute, Children's Mercy, Kansas City, MO 64108. 
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155. Isolation and characterization of circulating extracellular vesicles subtypes in colorectal cancer 
Luis A. Arteaga-Blanco1 & Dan A. Dixon1,2 

1 Department of Molecular Biosciences, University of Kansas, Lawrence, KS, US 
2 University of Kansas Cancer center, Kansas City, KS, US 
 

156. Investigating the role of interleukin-1 beta and mitochondrial dysfunction in spinal cord injury pain 
Eller, Olivia1, Messer, Taylor1, Willits, Adam1,2, McCoin, Colin1, Thyfault, John1, Young, Erin1,2, Baumbauer, Kyle1,2.  
1Department of Cell Biology and Physiology, University of Kansas Medical Center 
2Department of Anesthesiology, University of Kansas Medical Center 
 

157. Detecting Allelic Imbalance of Putative Immune Genes in Hybrid Wild-type Caenorhabditis elegans Isolates 
Lansdon, Patrick1 and Ackley, Brian D.1 

Department of Molecular Biosciences, University of Kansas, Lawrence, KS 
 

158. Water extract from Euglena gracilis attenuates tobacco smoke carcinogen-induced lung cancer in mice via an alteration of gut microbiota and 
their metabolites 
Sarah DeVader1, Deepa Upreti1, Susumu Ishiguro1, Ayaka Nakashima2, Kengo Suzuki2, Jeffrey Comer1, and Masaaki Tamura1  
1, Departments of Anatomy & Physiology, Kansas State University College of Veterinary Medicine, Manhattan, Kansas, United States of America  
2, Central Research laboratory, Euglena Co. Ltd., Tokyo, Japan  
 
 

17



K-INBRE 2023 Symposium 
Poster Presentation Abstracts 

 

1. Optimal Electrode Placements for Reliable and Accurate Fetal Electrocardiogram Extraction to Develop a Non-Invasive, Skin-Wearable Fetal 
ECG Monitoring Device 
Kaylyn Booker, Wichita State University Biomedical Engineering Department 
 

With heart defects being the leading cause of prenatal death, fetal electrocardiogram monitoring is critical to reduce fetal mortality. Current gold-
standard techniques include Doppler ultrasound as well as invasive methods. Invasive methods are limited and can only be used during labor, while also 
increasing the risk of infections and complications. Doppler ultrasound is not suitable for long term monitoring as it is complicated to use, it is not portable, 
and the conductive gel used during the procedure can cause skin irritation. Emerging non-invasive methods have a lower fetal ECG extraction accuracy 
due to the overlapping of the maternal ECG and other noise with the fetal ECG. The objective of this study is to address the technical barriers currently 
limiting the ability to provide a long term, skin wearable ECG device. 
 

2. Micro Fabry-Perot Cavity for Chemical Characterization of Nanoscale Particles 

Girish Paudyal and Hoang Nguyen 

Department of Chemistry, Washburn University, Topeka, KS 66621, USA 

 
A micro Fabry-Perot cavity is an optical device capable of amplifying optical signal from nanoparticles for chemical characterization. This optical device 
consists of two high-reflectivity mirrors positioned micrometers apart. The resonance condition of the cavity is finely tuned by fixing one mirror and moving 
the other one precisely using a shear piezo. The on-resonant optical signal emitted by the nanoscale particles inside the cavity will be enhanced and then 
detected by a spectrometer to identify the chemical compositions. This method is non-destructive and thus can be used to study a variety of nanoscale 
particles, from quantum dots to molecular assemblies. We are expecting of a 100-time enhancement for infrared emission with our current setup. As we 
have observed preliminary signal from the cavity, we are working on a revised set up to introduce liquid base sample into the cavity. 
 

3. Use of Peptides in Changing Macrophage Phenotype in Tumors 
Maddison File 1, Jen Rowe 1 , Sherry Fleming 1,2 , 
1Division of Biology, 2Johnson Cancer Research Center, College of Arts & Sciences, Kansas State University 
 
Macrophages are white blood cells that can be classified as M1 or M2. M1 Macrophages are inflammatory while M2 Macrophages are anti-inflammatory 
and pro-tumor growth. Within tumors, melanoma tissues tend to express M2, which allows tumors to continue to grow and be ignored by the immune 
system. Previously, we have studied the ability of B16F10 mouse melanoma cells to grow in the presence or absence of Beta2-Glycoprotein I-derived 
peptide. We found that when the peptide is present, mouse melanoma cell growth is reduced. We hypothesized that the peptide decreased tumor size in 
part due to a change in the macrophage phenotype within the tumor. To test this hypothesis, we used immunohistochemistry to look for changes in 
expression of phenotype between M1 and M2. We used macrophage cell-line RAW 263.7 treated with and without peptide to determine this phenotype. 
Our immunohistochemistry method uses antibodies to stain surface antigens specifically looking for transformations occurring within macrophages. For 
this staining, we utilized F4/80, CD 206, and CD 163 antibodies. All three antibodies are rat anti mouse macrophage markers, F4/80 can act as a marker 
for all macrophages while CD 206 and CD 163 stain specifically for M2. We are expecting to find that the peptide 296c-s will change the RAW 264.7 cells 
into an M1 or M2. We then hope to learn more about altering the macrophage phenotype and ways to manipulate it for potential options for cancer 
treatment. 
 

4. Diet of Kansas bat communities using mini-barcodes and Illumina sequencing: Preliminary results 
Zoe Buffington and Lorelei Patrick  

Fort Hays State University 

 

Bats hold important ecosystem roles through their feeding habits. Their diet consists of insect species that may be agricultural pests or vectors for disease. 
To date, no studies have been done on the diet of bats in Kansas. This study provides an important first step in quantifying the ecosystem role provided 
by Kansas bats. DNA extracted and sequenced from guano samples collected directly from bats at five community sites around Kansas were used to 
examine whether bats were partitioning food (insect) resources. Guano samples collected from five caves allowed us to determine the species of bats 
using the caves and what they were eating. A CO1 mini-barcode was sequenced for all samples on the Illumina platform. The Qiime2 bioinformatics 
platform was used to confirm the identity of  bat species and their insect prey  from raw DNA sequencing data. Shannon’s index and Jaccard similarity 
index analyses were performed with the species data, finding significant variability in the diets of bats at cave sites. Bats from the different communities 
sampled were clustered close together, indicating that they feed on similar prey. These preliminary results suggest that bat species may not be specializing 
on specific species of insects. 
 

5. Molecular characterization of START-Associated Domain (STAD) interactions 
Lauren Apprill1, Bilal Ahmad2, and Kathrin Schrick1,2  
1Department of Biochemistry and Molecular Biophysics and 2Division of Biology, Kansas State University 
 
Arabidopsis thaliana MERISTEM LAYER 1 (ATML1) and PROTODERMAL FACTOR 2 (PDF2) are HD-Zip IV transcription factors required for proper 

differentiation of the epidermis in Arabidopsis. HD-Zip IV transcription factors contain four functional domains: a homeodomain (HD), a leucine zipper 

dimerization domain (ZLZ), a Steroidogenic Acute Regulatory (StAR) protein-related lipid/sterol Transfer (START) domain, and a START-associated 

domain (STAD). Our research focuses on the STAD domain. The aim of this project is to further investigate the molecular characteristics of transcriptional 

activation through STAD and the self-interaction of the START+STAD didomain in ATML1/PDF2. In addition, we are investigating the physical interaction 

between the STAD domain of ATML1/PDF2 with a small protein called the GL2 INTERACTING REPRESSOR 1 (GIR1). The GIR1-ATML1 STAD 

interaction is thought to form a repressor complex that is critical for controlling cell expansion in development. Using east two-hybrid (Y2H) experiments to 

test the transcriptional autoactivation of ATML1, we mapped autoactivation of the full-length protein to the STAD domain. Next, protein-protein interaction 

studies showed that the STAD domain participates in intramolecular interactions with START. Our current studies focus on structural requirements for the 

interaction between ATML1 and GIR1 and the dimerization of the ATML1 START+STAD didomain using site-directed mutagenesis. Determining the 

molecular characteristics of the STAD domain of ATML1 and PDF2 will aid in gaining knowledge of the molecular mechanisms underlying the regulation 

of gene expression in plant growth and development. 

 

This project is supported by the Kansas INBRE (P20 GM103418), the National Science Foundation (MCB 1616818), and USDA-NIFA (KS00-0009-

NC1203) 
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6. Exercise Neuroprotection in a Model of Alzheimer's Disease 

Veith, Sabrina, Kansas State University Department of Biology, White, Zachary, Department of Anatomy and Physiology, Sudasinghe, Keshari, 
Department of Anatomy and Physiology,  
Rogers, Liza, Department of Kinesiology, Hall, Stephanie, Department of Anatomy and Physiology 
 
Alzheimer’s disease (AD) is one of the most devastating age-related diseases for which there is no cure; however, exercise has shown promise as a 
therapeutic method.1–5 The present study aims to evaluate the effect of aerobic exercise on body mass, spatial memory and learning, coordination, and 
muscular strength in rat model of AD. METHODS: A novel rat model of AD, TgF344-AD, were bred and housed two per cage on a 12:12 light:dark cycle 
with food and water ad libitum. At 3 weeks of age, animals were genotyped and placed in either a wild type control group (WT) or Alzheimer’s disease 
group (AD). Additionally, animals were assigned to either sedentary (SED) or exercise training (EX) groups. At 12 months of age, animals in the EX group 
began a treadmill training program five days per week for 6 months. Behavioral data (memory, coordination, and strength) were collected at months 3, 6, 
9, then monthly from 12-18. RESULTS: Females had greater grip strength relative to body mass compared to males and exercise attenuated the age-
related and AD-induced decline. Females (WT & AD) performed better on the coordination task compared to males. Female AD-impaired memory was 
rescued with exercise, while males had no exercise-induced improvements. CONCLUSIONS: Exercise neuroprotection is a valuable therapy in AD and 
further research is needed to understand the mechanisms of exercise neuroprotection, specifically in the sex differences documented in this experiment. 

 
7. Ferritin as an Inflammatory Molecule in Autosomal Dominant Polycystic Kidney Disease  

Johnny Dinh Phan1, Nicole Sommer1, Mackenzie Thornton1, Mercedes McGonigle1, Subhashini Bolisetty2, Darren Wallace1 and Madhulika Sharma1 
1. Department of Internal Medicine, The Jared Grantham Kidney Institute, University of Kansas Medical Center, KS, USA 2. Department of Internal 
Medicine, University of Alabama at Birmingham School of Medicine, AL, USA 
 
Tolvaptan is the first approved drug in the treatment of autosomal dominant polycystic kidney disease (ADPKD), but identification of new targets is required 

for further drug treatments. We recently reported ferritin expressed ectopically in cyst-lining cells and interstitial cells of ADPKD patients and an orthologous 

mouse model of PKD (1).  Ferritin has previously been shown to activate the inflammatory MAPK-NF-kappa B pathway in acute kidney injury. We sought 

to determine the role of ferritin in cystic epithelial cells and interstitial cells in the context of PKD. We treated primary cyst-lining ADPKD and normal kidney 

epithelial (NHK) cells with ferritin and apoferritin and determined the effects on inflammatory pathway MAPK-NF-kappa B. We also studied the effects of 

ferritin deletion in collecting ducts of PKD mice. We found that cyst-lining epithelial from ADPKD patients have increased capacity of extracellular ferritin 

uptake compared to NHK cells. Ferritin uptake was associated with increased expression of pERK and phosphorylated p65 (Nuclear factor kappa B (NF-

kappa-B p65/RelA), suggesting activation of inflammatory signaling pathways. When we labeled cystic mouse kidneys, we found that macrophages close 

to the epithelial cells expressed ferritin. We hypothesized that macrophages release ferritin which cyst epithelia cells can uptake to mediate inflammation 

in ADPKD kidneys. Our data suggest that ferritin may mediate a crosstalk between cyst epithelial cells and macrophages. This ferritin uptake results in 

elevation of inflammatory pathway which may be responsible for aggravation of disease; thus, ferritin inhibition in cyst lining cells may constitute a 

therapeutic target. 

 
8. Design of a fluorescent outer-membrane protein 

BrunoJoel Hatungimana1, Rik Dhar1, Meghan Franklin2, Joanna Slusky1,2 

1Department of Molecular Biosciences, University of Kansas, Lawrence, KS, USA 
2Center for Computational Biology, University of Kansas, KS, USA 
Email: jhatungi@ku.edu 
 
The aim of this project is to create a fluorescent outer-membrane protein (OMP) which will allow for the monitoring of pH and signal transduction in the 

outer-membrane. This will help improve our understanding of outer-membrane activity. Intimin is a protein in the Outer Membrane whose scaffolds 

resemble that of GFP. Given these similarities we decided to replace the disordered alpha helix coil of intimin with the fluorophore containing coil of GFP 

in the hope that the chimera would fluoresce. Using DNA recombinant technology, we replaced the disordered alpha-helix structure of intimin with the 

fluorophore containing alpha helix coil of GFP. A D00 passenger domain was then attached to the intimin OMP to aid the attachment of the GFP inner 

coil into the intimin inner lumen. The protein of interest was then expressed in BL21(DE3) Omp8.Expression was observed after running an SDS page 

post fractionation of the outer membrane. A protease kinase digestion will be conducted to analyze confirmation. Future experiments will involve 

conducting a targeted mutagenesis on Glom_UP_D00 to allow the residues in the inner lumen of the protein to interact with fluorophore inside it. 
Acknowledgements  

K-INBRE (P20GM1003426) 

The Slusky Lab 

 
9. COMPUTATIONAL STUDY OF SMALL MOLECULES WITH OPEN AND CLOSED STATES OF HUMAN STING: EFFECTS ON PROTEIN 

CONFORMATIONS AND BINDING FREE ENERGIES 
Hannah Gates and Masakatsu Watanabe  
Department of Chemistry, Fort Hays State University 
 
The stimulator of interferon genes (STING) is a transmembrane protein located in the endoplasmic reticulum that plays a major role in innate immunity. 

The innate immune system is the initial line of defense against pathogens, and STING is a major regulator of this immune response by mediating type I 

interferons (IFNs) production. STING is a direct sensor of cyclic dinucleotides (CDN), such as cGAMP, to trigger multiple signaling cascades leading to 

the production of IFNs. An antitumor agent, called DMXAA (5,6-dimethylxanthenone-4-acetic acid), which mimics the structure cGAMP, was found to be 

very effective in murine models. But it failed in human clinical trials. Furthermore, diamidobenzimidazole (diABZI) has been found to be a STING agonist 

that has shown potential for improving human cancer immunotherapy. However, understanding the detailed mechanism of the ligand-binding in STING 

remains a challenge. Computational analysis often facilitates and complements some experimental studies by providing detail at the atomic level for 

molecular interactions in biological systems. Therefore, our research aims to understand how different small molecules affect the active (closed) or inactive 

(open) state of human STING (hSTING). To explore the binding affinities and the conformational changes hSTING undergo upon binding, our focus is on 

the ligand binding domain located in the C-terminus. The information gathered from this research provides an initial look at the structural and dynamical 

effects to understand better what causes the differences in the small molecule binding affinities in hSTING.  
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10. Synthesis of Silyl-Derived Monomers for Anionic Polymerization 

Emily H. Hutchings1 and Aaron J. Teator2 
1Department of Chemistry, Fort Hays State University, Hays, Kansas; 2Department of Chemistry, University of Kansas, Lawrence, Kansas 

 
Polymerization occurs when monomer molecules chemically react together to form large chain-like molecules called a polymer. Polymerization exists in 

many forms and can be categorized by different systems. Polymers are crucial synthetic materials and make up many products and goods that are used 

in everyday life. Polymers are used in the commercial production of adhesives, plastics, and in the production of many industrial materials. The class of 

polymers that comprise industrial plastics are durable, lightweight, and are easily manufactured. Polymers aide in energy conservation, constructing 

insulated buildings, packaging consumable goods, and play a key role in countless medical applications. The production of polymers remains necessary, 

and it is important to continue to discover new production pathways and possible daily implementations to improve lives.  

Researching and developing new polymerization techniques is essential to continue producing synthetic plastics that address modern 

challenges. In order to discover new and beneficial functions of synthetic polymers, it is necessary to explore different monomer structures than those 

typically utilized. Inspired by the possibility of potential advancements in synthetic polymers, we explored anionic polymerization promoted by silyl 

migrations to explore potential functional materials. These polymers can potentially be used in numerous applications. This project is in its initial phases. 

We started synthesizing potential unique monomers and researching the possible functionalization of the monomers.  

 
11. Genetic Diversity of Kansas Bats 

Saige Heizer, Loryn Smith, Lilly Duncan, Chloe Million, Michaela Silaff, and Lorelei Patrick 
Fort Hays State University Biology Department 

 
Kansas is home to numerous different species of bats. To date, only one study has used genetic samples from Kansas bats; this study only used a handful 

of samples from the most common bat species in the state, the Big Brown Bat (Eptesicus fuscus). The genetic diversity of the remaining fourteen species 

of bats found in Kansas has not yet been documented except from preliminary work in Patrick lab at FHSU, which has found interesting genetic breaks in 

Kansas bats. The goal of this project is to document genetic diversity and identify genetic breaks across Kansas for all bat species. We extracted DNA 

from tissue samples collected across the state then amplified and Sanger sequenced the barcoding portion of the CO1 gene. The resulting sequences 

were visualized using the Geneious software package and aligned with existing sequences in GenBank. Models of evolution and maximum likelihood trees 

were inferred using IQTree. These trees were used to determine where genetic breaks and possible subspecies occur in the state of Kansas. This data 

adds to our knowledge of the status of bats in Kansas and can be used to help build conservation and management plans. 

 
12. NRF2 Regulation Post Activation in CD4+ T-Cells in Mice 

Charles Gates1, Aprajita Tripathi2, Debolina Dasgupta2 and Kalyani Pyaram2 

1Langston University, 2Kansas State University 
 

Our immune system protects our bodies against harmful diseases. Humans possess two types of immunity, innate and adaptive. The adaptive immune 

system consists of CD4+T-cells that protect against pathogens. Naïve CD4+ T-cells are activated upon recognition of a foreign antigen.  After activation, 

the CD4+ T-cells are then differentiated into subtypes where they play a larger role in mediating immune responses through cytokine secretion. Like other 

cells, CD4+ T-cells generate oxidative stress as a byproduct of cellular metabolism. Excess oxidative stress can cause cellular damage to RNA and DNA, 

eventually leading to cellular death. Nuclear Factor Erythroid 2–related factor 2 (NRF2) mediates and regulates oxidative stress to maintain redox balance. 

Nuclear NRF2 transcribes target genes for antioxidant expression to combat oxidative stress. In this study, we hypothesize that, NRF2 expression 

increases after CD4+ T-cell activation to regulate excess oxidative stress levels. Splenic CD4+ T-cells from C57BI/6 mice were isolated and activated in 

vitro utilizing anti-mouse CD3 and CD28 antibodies to mimic antigenic activation. Whole-cell lysates were prepared on days 1, 2 and 3 post-activation and 

compared to that on day 0 for Nrf2 protein levels. NRF2 expression was measured by Western Blot. Blotting revealed that NRF2 expression was increased 

after activation in CD4+ T-cells. The results suggest that CD4+ T-cells upregulate antioxidation levels via Nrf2 after their stimulation. 

 
13. Antioxidation Protein Nrf2 Modulates CD8 T-cell Effector Responses 

Ashlyn Bugbee and Kalyani Pyaram 
Division of Biology, Kansas State University, Manhattan, KS, 66506, USA 
 
CD8+ T-Lymphocytes (CD8 T-cells) are a key component of immune system which play a critical role in anti-viral and anti-tumor responses. Upon 

recognition of an antigen, CD8 T-cell activate and differentiate into Cytotoxic T lymphocytes (CTLs). CTLs kill the target cells by releasing cytotoxic 

granules, and by inducing apoptosis. They also release inflammatory cytokines (IFN-g) that activate surrounding immune cells. Identifying factors that can 

modulate the immune responses of CD8 T-cells may pave way to novel immunotherapeutic strategies to treat cancers or viral infections. In the current 

study, we investigated the antioxidation pathway as a target for modulating CTLs. 

Kelch-like ECH-associated protein (Keap1) and nuclear factor (erythroid-derived2)-like 2 (Nrf2) are part of the antioxidation system that controls the redox 

balance in mammalian cells. Under oxidative stress, Nrf2 dissociates from Keap1 and activates transcription of antioxidant genes. We hypothesize that 

Nrf2 modulates the cytotoxicity and cytokine function of CTLs.  

For this study, we used CD8 T-cells from mice with T-cell specific deletion of Keap1 (Keap1-KO; K-KO) resulting in high Nrf2. Naïve CD8 T-cells from the 

spleens of wildtype and K-KO mice were activated in vitro. Our flow cytometry data showed that K-KO CD8 T-cells, with high Nrf2 levels, produce lower 

levels of cytotoxic granules, granzyme-B, and perforin than WT cells. Further, the expression of IFN-g was also significantly down-regulated in K-KO CD8 

T-cells. Overall, our findings indicate that Nrf2 negatively regulates the effector functions of CD8 T-cells. Thus, targeting Nrf2 expression may be a potential 

therapeutic strategy for enhancing CTL responses.  
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14. Targeting PI3K pathway in prostate cancer cell line LNCaP 

Shelby Aikins1, Marissa Vail1, Narinder K. Sharma2, and Anuradha Ghosh1 

1Biology Department, Pittsburg State University, Pittsburg, KS 
2Department of Math and Science, Independence Community College, Independence, KS 
 
Prostate cancer is the most common type of non-skin cancer found in men and it is the leading cause of cancer death in men in Western societies. Current 

treatments for prostate cancer include surgery to remove tumors, radiotherapy, chemotherapy, active surveillance, and androgen therapy. At the molecular 

level, various key cell signaling pathways play a major role in the development of prostate cancer. PI3K (phosphoinositide 3-kinase)/mTOR (mammalian 

target of rapamycin)/AKT (protein kinase B) pathway is one of the main molecular pathways that is abruptly active in the prostate cancer. It is one of the 

primary pathways found to be active in controlling cell growth, cell survival, cell proliferation, cell migration, and cell death in most cells. Its ability to deviate 

from intended activities has been attributed to various cancers including prostate cancer. In this project, PI3 Kinase pathway will be targeted in prostate 

cancer cell line LNCaP with drug BEZ235 and the effect of this drug will be analyzed using XTT assay. In addition, total RNA from the cancer cells will be 

isolated from the control (untreated) and the drug treated cells. Complementary DNA will be synthesized from isolated RNA using reverse transcriptase 

enzymes. PI3 kinase pathway and other molecular target genes involved in the cell growth, cell survival, cell proliferation, and cell death will be analyzed 

using real time PCR. Therefore, this study will explore the molecular targets of BEZ235 in prostate cancer cell line LNCaP.  

 
15. A GntR-Family Transcription Factor Controls Alpha-Mannosidase Expression in Enterococcus Faecalis 

Marchella P. Djojopurnomo1, Mary Galloway2, Zakria H. Abdullahi1 and Lynn E. Hancock1 
1 Department of Molecular Biosciences, University of Kansas, Lawrence, KS  
2 Department of Biology, University of Central Arkansas, Conway, AR 
 
As a gut commensal and opportunistic pathogen, Enterococcus faecalis must respond to nutrients available in its host microenvironment.  When E. faecalis 

encounters glucose limitations in a host environment, one of the substrates that it uses for growth are host-derived N-linked glycoproteins.  N-linked 

glycoproteins are major components of epithelial cell surfaces as well as secreted proteins.  The high-mannose decorated form of N-linked glycoproteins 

is a rich source of mannose, and E. faecalis is able to convert mannose to fructose to feed into glycolysis.  To take advantage of imported host-derived 

glycans, E. faecalis is predicted to require three distinct alpha-mannosidases (EF2217, EF1708 and EF1707) to liberate individual mannose molecules 

from the glycan core.  We postulated that the expression of these enzymes would be controlled by a transcriptional regulator.  Immediately upstream of 

the EF1708-07 operon resides a predicted transcriptional repressor of the GntR-family (EF1709).  We constructed a genetic knockout of ef1709 to test the 

hypothesis that EF1709 controls expression of the alpha-mannosidases.  We also constructed reporter transcriptional lacZ fusions to assess promoter 

activity for both ef2217 and ef1708.  The introduction of the plasmid reporters into both the parental strain and its ef1709 isogenic mutant allowed us to 

measure the contribution of EF1709 to alpha mannosidase expression.  Here we show that EF1709 acts as a repressor of alpha-mannosidase expression.  

We also show that full expression of the alpha mannosidases in the parental strain requires N-linked glycans, suggesting that E. faecalis senses the 

presence of the glycan through EF1709 to derepress expression of the alpha-mannosidases.  

 
16. Effects of Whole Body Resistance Exercise in Young and Middle-Aged Rats 

Lee, Ava K1., Fu-Chen Yang1, Paige Morefield1, Jill K. Morris2, John A. Stanford1 

1Department of Cell Biology and Physiology, 2Department of Neurology, University of Kansas Medical Center 
 
Preclinical studies can reveal mechanisms underlying the effects of exercise. However, most animal studies have focused on endurance exercise protocols. 

The goal of the current study was to determine effects of a whole-body resistance exercise protocol in young adult and middle-aged rats. We trained ten 

male rats (3-5 month-old) to climb a ladder with weights attached to their tails. Rats then underwent a protocol that determined maximum weight loads 

(Mondays) and repetitions with increasing percentages of maximum weight (Wednesdays and Fridays) for eight weeks. One year later we repeated the 

protocol with four of the previously trained rats and left five as sedentary controls. Although the maximum load carried was similar for the rats when they 

were young vs older, the ratio of maximum load to body weight was greater when they were young (1.2-1.5) than when they were older (0.88-1.4). 

Surprisingly, the rats reached the goal box quicker when they were older (~6s) than when they were younger (~8s). Lean mass increased with resistance 

exercise more when the rats were young (28%) than older (10%). Fat mass increased slightly in the young rats (12%) but decreased with exercise when 

they were older (39%). Blood levels of neurofilament light (NFL; neurodegeneration maker) and glial fibrillary acidic protein (GFAP; inflammation marker) 

increased 8-fold and 3-fold, respectively, from young adult to middle-age. Resistance exercise had no effect on NFL and GFAP in the older rats. Our 

results reveal age-related differences in performance and in the effects of resistance exercise in rats. 

 
17. An RNAi screen to identify genes that regulate post-migratory functions of the collective Drosophila border cells 

Tobis, Sydney1, Emily Burghardt1, Jessica Rakijas1, Bradley J.S.C. Olson1, and Jocelyn A. McDonald 1 
1Division of Biology, Kansas State University, Manhattan, Kansas 
 
There are multiple points in development of an organism where cells need to migrate as a group, including normal organ development, wound healing, 

and even cancer metastasis. This process, known as collective cell migration, can be studied using a group of migrating cells in the fruit fly, Drosophila 

melanogaster. During egg development, 6-10 of these cells, known as the border cells, form a cluster and detach from the underlying epithelium, migrating 

through a dense cellular environment to eventually reach the oocyte, where they stop their migration. After their migration, the border cells reorganize to 

form the micropyle, a small eggshell structure through which the sperm enters to fertilize the egg. Loss of border cells, or a failure to reach the oocyte, 

causes females to be sterile. To identify active gene expression and genes important for border cell functions, we performed RNA sequencing on an 

isolated population of border cells sorted by their migratory stages: pre-, mid-, or late-migratory cells. Expression of a subset of genes remains high at the 

late migratory stage, suggesting roles for these genes after border cell migration. We hypothesize that these late-expressed border cell genes are required 

for post-migratory micropyle formation. To test this hypothesis, we are currently knocking down a subset of these highly expressed genes in border cells 

using RNA interference to analyze migration and assess micropyle formation using a fertility assay. Results from this study should identify genes important 

for late border cells including micropyle formation and have implications for embryonic development. 
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18. Analysis of OSCP Deregulation in Alzheimer's Disease 

Albert B. Park1, Tienju Wang1, Jing Tian1, Kun Jia1, Lan Guo2, Heng Du1,2 

1Pharmacology and Toxicology Department, University of Kansas, Lawrence, KS, USA 
2Higuchi Biosciences Center, University of Kansas, Lawrence, KS, USA 
 
Alzheimer’s disease (AD) is a chronic and irreversible neurodegenerative disease that affects more than 44 million people worldwide. There are currently 

no effective therapies for this devastating neurological disorder and the detailed molecular mechanisms of AD etiopathogenesis remain unelucidated. 

Mitochondrial dysfunction is emerging as a vital contributor to the development of AD. The molecular pathways that lead to disease-associated 

mitochondrial abnormalities including impaired ATP production via oxidative phosphorylation (OXPHOS) are under intensive investigation. Previous studies 

have implicated loss of oligomycin sensitivity conferring protein (OSCP), a key protein of the F1Fo ATP synthase, in AD pathology; however, the precise 

mechanism for OSCP degradation in AD conditions remains unknown. Our study aims to establish an age-dependent deregulation of ubiquitinated-OSCP 

in a mouse model of AD. We have discovered increased ubiquitinated OSCP in a mouse model of AD as compared to their wildtype age-matched 

counterparts. In contrast, the treatment of amyloid-beta (Aβ) onto primary cultured cortical neurons revealed increased expression of OSCP. This may be 

a result of cellular compensation for the increased ubiquitinated OSCP seen in vivo. Further studies will be performed to add clarity to OSCP degradation 

in an AD context and will be a key to understanding the precise mechanism behind OSCP loss in AD and integrating it as a potential therapeutic target in 

AD.  

 
19. Drosophila Tak1, Tab2, and MyoVI function in protein autophagy 

Biven, Erica1 and Geisbrecht, Erika R1 
1Department of Biochemistry and Molecular Biophysics, Kansas State University 
 
Maintaining the three-dimensional structure of proteins is crucial for proper function. Misfolded or denatured proteins must be restored to their original 

folded shape or degraded. For normal protein turnover, the correct cellular machinery must be recruited to degrade target proteins in the proteasome or 

by autophagy in the lysosome. When disrupted, damaged proteins accumulate and cellular or organismal death can occur. In autophagic protein clearance 

in Drosophila melanogaster, the kinase NUAK and Starvin (Stv), the ortholog of the mammalian Bcl-2-associated athanogene 3 (BAG3), cooperate to 

recruit components of the autophagosome, including p62[1]. The human homolog, NUAK1, belongs to a family of kinases known to be phosphorylated by 

four different upstream kinases: Liver kinase B1 (Lkb1), Ca2+/calmodulin-dependent PK kinase β (CaMKK), transforming growth factor-β-activated kinase 

1 (Tak1), and serine/threonine kinase 38 (STK38) [2, 3]. Muscle defects due to protein accumulation in Tak1 RNAi knockdown is exacerbated in a NUAK+/- 

heterozygous background. No significant defects resulted from knockdown of Lkb1, CaMKK, or the Drosophila homolog of STK38, called Tricornered 

(Trc). Tab2 is known to mediate the activation of Tak1 [4]. Tab2 knockdown produced muscle defects that were enhanced in a NUAK+/- background, 

indicating Tak1 and Tab2 function in autophagy. Knockdown of another protein implicated in autophagy, Myosin VI (MyoVI), causes mild muscle defects 

and increased p62 levels, both of which are exacerbated in a stv+/- background. These results together suggest Tak1, Tab2, and MyoVI function with the 

NUAK-Stv complex to regulate autophagy in muscle tissue. 

 
20. Effects of Physical Activity on Individuals with Intellectual and Developmental Disabilities: A Literature Review 

Zoey Harvey,1 Laura Covert Miller1  
1Department of Health, Human Performance, and Recreation, Therapeutic Recreation Program, Pittsburg State University 
 
People with intellectual and developmental disabilities (ID/DD) have low levels of physical activity and greater multi-morbidity than those without ID 
(Oviendo 2020). Those with ID specifically have low physical activity levels or are known to have very abnormal levels of sedentary lifestyles. The National 
Library of Medicine states that life expectancy for individuals with intellectual and developmental disabilities is significantly lower than the average age due 
to the lack of physical fitness, which later leads to other health problems (2013). Studies show that physical activity interventions for people with ID and 
DD are known to help increase health, activities of daily living, independence, and overall quality of life. In addition, a peer-supported physical activity 
program has been shown to be beneficial for individuals with intellectual and developmental disabilities (Stanish & Temple 2012) Based on this research, 
a six-week peer-supported physical activity program will be completed with individuals with ID and DD and typically developing peer partners. By creating 
a peer-supported physical activity program for individuals with and ID and DD that incorporates elements such as balance, aerobic endurance, upper/lower 
body strength, and flexibility, it is hoped the results throughout the process will show improvements in fitness and health measures. 
 

21. Variation in concentration of heavy metals identified in soil samples collected up and down stream along the Neosho River to Tar Creek 
Slabaugh, Gwen, Broc Preston, AnnaBelle Edmonds, Hannah Schultz, and Dr. Qiyang Zhang 
Emporia State University Department of Physical Sciences  
 
The Tri-State Mining District (TSMD) was once one of the major mining areas in the world, producing over 45 percent of all lead, and 50 percent of all zinc, 

used in World War I (Everett, 2022). The mining of these ores also produced massive amounts of waste, approximately over 500 million tons (EPA, 2007). 

Piles of chat that contain harmful heavy metals scar the territory. Other remains of the mining activity are visible within the abandoned mines that have 

flooded, sudden sinkholes forming, an increase lead concentration in children, and a loss in the ecosystem.  Approximately 40 million tons of chat and 

mine waste remain on the surface.  Allowing for Zinc, cadmium, and lead to be above levels deemed safe. Within this project, multiple soil samples were 

taken upstream and downstream from the mining district to determine the heavy metals present and the variation in concentration. Soil samples were 

transported to the lab and prepared using EPA 3050b procedure before analysis by ICP-AES. Using average data, samples collected show a  50x increase 

in lead concentration lead in the contaminated area on average. 
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22. Western Blot Analysis of Target Genes in SV-40 Transformed Murine Fibroblast Cell Lines 

Payne, Carlie, Morgan Blubaugh, Kaydn Matlock, Taylor Wixson and Peter A. Chung 

Department of Biology, Pittsburg State University 
 
As cancer is one of the leading causes of death, there have been many approaches to possible treatments. One potential way to eliminate cancer cells is 
through the use of the body’s own innate immune cells, such as macrophages. However, cancer cells are often resistant to macrophage-mediated killing 
and proceed to metastasize and produce tumors. In our lab, two SV-40 transformed murine fibroblast cell lines, F5m and F5b, have been used to investigate 
this discrimination. F5m cells display the characteristic of resistance to contact-mediated killing by macrophages, whereas F5b cells exhibit sensitivity to 
direct macrophage killing. Unpublished microarray data provided by Kansas State University has shown alterations in the expression of many genes. 
Previously, our lab performed qPCR on the following 6 target genes. These targets were identified via mRNA chip analysis of genes that were either 
upregulated or downregulated in the macrophage-sensitive cell line F5b compared to the F5m cell line. (unpublished data, collaboration with Kansas State 
University). Also, RT-PCR experiments demonstrated an increased mRNA expression in CD47 in F5m cells compared to F5b cells. Most recently Western 
blot analysis was mostly inconclusive in that protein expression in both cell lines appeared similar, resulting in ongoing verification. Results from probing 
with CD47 and CBR3 show some promise, as CD47 results mimic RNA expression, while CBR3 is not expressed in F5m cell lines. 
 

23. Optogenetic manipulation of prefrontal substrates during social exploration in rats 
Lexe West, Viviana Valentin-Valentin, Shannon Ruble, Greg Erickson, Maria Diehl 
Kansas State University 
 
Stress and anxiety can alter social behaviors. To elucidate the neural mechanisms of such experiences on social interactions, we assessed a rat’s 
willingness to investigate a conspecific using the social exploration task. During this task, an unfamiliar conspecific is confined in a cage in the center of 
the open field, and the outer rat can investigate the center cage rat. In this context, rats prefer the outer edges of the circular arena compared to the center. 
Time spent in center of the arena was analyzed in the presence and absence of the conspecific. We also used optogenetics to selectively excite the 
projections between the prelimbic (PL) cortex and the nucleus accumbens (NAc), a pathway implicated in mediating social interactions (Murugan et al., 
2017). In another group of experiments, we photo-inhibited the projections between the PL and basolateral amygdala (BLA) and neurons in the anterior 
cingulate cortex (ACC), regions also implicated in social learning (Burgos-Robles, 2019; Felix-Ortiz et al., 2016). Results revealed that photo-stimulating 
PL-NAc projections decreased social exploration, whereas photo-inhibiting the PL-BLA pathway increased social exploration. Further analyses are 
underway to determine the effects of ACC inhibition on social exploration. We hypothesize that when the ACC is inhibited, the rats will show decreased 
social exploration. Together, these findings would suggest that the pathways between the PL, NAc, and BLA may be critical for moderating social 
interactions. Furthermore, the ACC may be a unique contributor to these pathways. 
 

24. Characterizing a Genetic Suppressor of let-7 in C. elegans 
Will Sydzyik1, Jeff Medley1, and Anna Zinovyeva1 
1Division of Biology, Kansas State University, Manhattan, KS 
 
Proper gene expression is crucial for animal development and abnormal gene expression can lead to various diseases including cancer. microRNAs 
(miRNAs) are short non-coding RNAs essential for post transcriptional regulation of gene expression. miRNAs regulate target genes by translational 
repression or mRNA degradation. microRNAs target mRNAs based on sequence complementarity between the miRNA and mRNA target. In the nematode 
Caenorhabditis elegans, numerous miRNAs such as let-7 are required for cell differentiation and animal development. The temperature sensitive let-
7(n2853) mutation leads to a heterochronic phenotype where animals reiterate developmental events associated with the fourth larval stage of 
development. As a result, let-7(n2853) mutants raised at restrictive temperatures (25oC) fail to properly transition to adulthood and ultimately die as young 
adults. We have identified a genetic suppressor of let-7 that restores viability to let-7 mutants at the semi-restrictive temperature 20oC, and are in the 
process of determining the molecular identity of the let-7 suppressor. Our preliminary analysis indicates that suppressed animals contain a large deletion 
in the mir-84 locus, suggesting that loss of mir-84 function might be responsible for the genetic suppression of let-7. Interestingly, mir-84 is another miRNA 
that plays a key role in developmental timing, which could indicate that coordination between these miRNAs and their mRNA targets plays a role in the 
suppression mechanism. Our current efforts are aimed at determining whether the mir-84 deletion is the source of let-7 suppression and further 
characterizing the interaction between these two miRNAs during C. elegans development. 
 

25. Maternal Thm1 heterozygosity protects against cleft palate and shows altered Hedgehog signaling in uterine tissue 
Sarah C. Wilson1, Brittany M. Hufft-Martinez1, Jeremy P. Goering1, Irfan Saadi1,3, and Pamela V. Tran1,2 

1Department of Cell Biology and Physiology, 2Jared Grantham Kidney Institute, 3Institute for Reproductive and Developmental Sciences, University of 
Kansas Medical Center, Kansas City, KS. 
 
Craniofacial anomalies accompany a third of all birth defects, with clefts of the lip and palate (CL/P) being most common. CL/P have a complex etiology 
involving both genetic and environmental factors. Mutations in the cytoskeletal gene, SPECC1L, have been identified in patients with CL/P. In mice, in-
frame deletion of the second coiled-coil domain (CCD2) of SPECC1L causes cleft palate (CP) and exencephaly that are common manifestations of 
ciliopathies, which arise from dysfunction of primary cilia. Indeed, we identified shortened primary cilia in Specc1l∆CCD2/∆CCD2 mutant mice, and found that 
Specc1l∆CCD2/+ heterozygotes (20% CP) genetically interacted with heterozygotes for ciliary gene Thm1+/- (0% CP), resulting in increased CP in double 
heterozygotes (34%). Surprisingly, this CP occurrence was only observed when Specc1lDCCD2/+ females were crossed with Thm1+/- males. When parental 
genotypes were reversed, CP was not observed. Based on data from control crosses, we showed that Thm1+/- females provide a protective maternal 
genetic effect against CP.  We ruled out gross changes to placental structure and hypothesized that Thm1 heterozygosity leads to changes in ciliary 
signaling from maternal tissue that positively influence the fetus. Consistent with this, we found ~3-fold increase in expression of Hedgehog mediator GLI1 
in Thm1+/- uterine tissue, and ~1.5-fold increase in GLI1 in embryonic placental tissue from Thm1+/- mothers. To our knowledge, a protective maternal 
genetic effect in mice has not been described for any birth defect. These studies will generate novel insights into the role of maternal environment in the 
etiology of isolated CP complex disease. 
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26. Effects of Social Defeat Stress on Approach-Avoidance Decision Making in Male Prairie Voles 

Jeff P. Goff1, Maria C. Tickerhoof1,2, Adam S. Smith1 
1Department of Pharmacology and Toxicology, University of Kansas, Lawrence, KS, 2Department of Biological Sciences, Fordham University, New York, 
NY 
 
An individual’s persistent fear of social situations in which they are subject to unfamiliar interactions is a hallmark symptom of social anxiety disorder. 
Social defeat stress is a paradigm designed to model this avoidance of social interaction in animals by simulating aversive social encounters. Previous 
work in Dr. Adam Smith’s lab at the University of Kansas has shown that social defeat elicits an avoidance of novel conspecific interaction in prairie voles 
(Microtus ochrogaster) and that this avoidance is regulated by dopamine receptor D1 (DRD1)-expressing neurons in the medial amygdala (MeA). 
Additionally, research has shown that projections from these DRD1-MeA neurons to the ventromedial hypothalamus (VMH) and bed nucleus of the stria 
terminalis (BNST) modulate an innate avoidance of predator-associated stimuli in mice, similar to the social defeat-induced avoidance in voles. However, 
it is not fully understood how these MeA-VMH and MeA-BNST pathways may play a role in learned social aversion. Thus, the present study aims to 
examine changes in activity of the MeA in animals exposed to social defeat stress, compared to stress-naïve animals, when subsequently presented with 
social- and predator-related stimuli. This will further elucidate the previously undefined role of these connections in both learned and innate fear. 
 

27. Isolation and Identification of Microbes from Commercial Kombucha 
Abigail Fette, Isaac Edgett, Dr. Susan Bjerke 
Department of Biology, Washburn University 
 
Kombucha is a fermented tea that is consumed as a beverage and offers health benefits from probiotic microbes. The fermenting microbes are the target 
of our isolation and identification experiment. The purpose of our research is to identify bacteria and yeast that are present in kombucha because this 
information is not currently listed on the ingredients label. We cultured six bacteria and two yeast microbes from three different brands of grapefruit flavored 
kombucha. We chose one bacterium and one yeast to identify through DNA extraction and sequencing. To do this, we extracted their genomic DNA using 
a kit. We proceeded to analyze the 16S rDNA from the bacteria and 28S rDNA from the yeast using universal primer sets for PCR. We successfully 
amplified ribosomal DNA from the bacteria and yeast. After running the PCR products on an agarose gel, we extracted the bands from the gel 
electrophoresis and purified the DNA using a kit. Although DNA was obtained, we were unable to extract and isolate sufficient quantities of DNA to submit 
for sequencing. In the future, we will continue amplifying 16s and 28s rDNA to obtain enough DNA for sequencing. We will also complete these steps for 
the other six microbes originally isolated from kombucha.  The results of our research will help other scientists gain insight into the identity of microbes 
commonly found in commercial kombucha.  
 

28. Defining the interface between palladin and actin using crosslinking mass spectrometry 
David Liu,1 Rachel Klausmeyer,1 Moriah Beck1 
1Department of Biochemistry, Wichita State University 
 
Palladin was discovered in 2000 and has been shown to play a significant role in actin growth, also known as polymerization, which is a key mechanism 
in cancer metastasis. A single immunoglobulin domain (Ig3) of palladin has been identified as the portion which binds directly to actin and there are several 
lysine amino acids which have been shown to be responsible for this interaction with actin. Ig domains have not been previously associated with actin 
binding and it is not yet known which amino acids on the surface of actin participate in its interactions with palladin. Currently we are conducting chemical 
crosslinking mass spectrometry (XL-MS) experiments to further our understanding of which residues are found at the interface between actin and palladin. 
For crosslinking experiments, actin is polymerized before addition of crosslinking reagents that will form covalent bonds between specific chemical groups 
on the surface of palladin and actin. Future experiments to confirm the XL-MS results will entail the expression of beta and gamma actin in Pichia pastoris 
and site directed mutagenesis of actin residues to determine exactly which residues on actin are responsible for its interactions with palladin. This approach, 
if successful, will be a powerful tool for identifying specific residues that are involved in the palladin interaction with F-actin, which would consequently 
allow us to examine the biological role of this interaction, both in vitro and in vivo, using actin-binding-deficient or cancer-associated palladin mutants and 
has application in the development of therapies to drastically slow pancreatic cancer metastasis. 
 

29. Comparing the Presence of Antibiotic Resistance Bacteria in Wastewater Systems to Assess the Population Health of Kansas Counties 
Audrey Rymer1, Jonathan Ferguson1, Garret Rymer1, Claudia Da Silva Carvalho1 

1Department of Biological Sciences, Fort Hays State University, Hays, KS 
 
The development and spread of antibiotic resistance, as well as the rise of novel and emerging human pathogens, such as COVID-19, are progressively 
limiting the treatment and the prevention of most bacterial and viral pathogens, threatening essential components of modern medicine. Many multi-resistant 
microorganisms, such as Enterobacteriaceae and Staphylococcus aureus, constitute some of the urgent challenges in medicine and can cause both 
common and severe infections (Hutinel et al., 2019). Studies showed the water in sewer systems can act as an early warning of the outbreak of a disease 
(Hutinel et al., 2019). Surveillance and tracking of microorganisms in the wastewater are key to the early warning system (EWS). This suggests that the 
analysis of sewage samples has the potential to serve as a resource-efficient complement to today’s clinical surveillance systems of antibiotic-resistant 
bacteria. For that purpose, the relationship between resistance rates in sewage needs to be established in Kansas counties. Influent and effluent 
wastewater and municipal water samples were collected. An antibiogram profile was done for each samples. Each sample was analyzed for the presence 
of Carbapenem-Resistant Enterobacteriaceae (CRE) and Methicillin Resistant Staphylococcus aureus (MRSA) once a month from treatment plants located 
in Ellis and Thomas counties. The results from sample analysis from September to December 2022 suggested there is an above average resistance to 
meropenem, oxacillin, erythromycin, and clindamycin in Ellis county when compared the national averages. Out of the Gram-positive isolates, 41% are 
suspected to be MRSA isolates indicate an above average in the State of Kansas. 
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30. Prevalence and characterization of antibiotic resistant strains of Enterococcus spp. and Acinetobacter spp. in community household 

environment 
Madison Reese, Niamh Dixon, Monika Jirak, Rebekah Elliott and Anuradha Ghosh 
Department of Biology, Pittsburg State University (Pittsburg, KS) 
 
With increasing prevalence of antibiotic resistance threats, there is an upsurge in the occurrence of community-acquired infections. The purpose of this 
study was to assess the prevalence of Enterococcus spp. and Acinetobacter spp. (that are well-known antibiotic resistant nosocomial pathogens) in the 
household environment. A total of 30 kits, each containing five swabs for each of shoe bottom, restroom, cleaning supply, kitchen top, and door step/handle 
(n=150) were processed using enrichment technique. Twenty-two out of 30 (73%) and 28/30 (93%) kits were positive for the growth of Enterococcus spp. 
and Acinetobacter spp., respectively. Door steps, cleaning supplies, and shoe soles (13-20%) were less frequently contaminated with enterococci 
compared to that of kitchen tops (53%) and restrooms (40%). Majority of the locations swabbed were contaminated with Acinetobacter spp. except for 
door step/handles. Overall, 102/150 (68%) of the swabbed surfaces were contaminated with Acinetobacter spp. in contrast to 43/150 (28%) with 
enterococci. Biochemical tests confirmed identity of 34% (140 out of 408) Acinetobacter and 71% (123/172) Enterococcus isolates at the genus level. 
Disk-diffusion antibiotic susceptibility testing revealed 41 of each of Acinetobacter and enterococcal isolates were resistant to 3-6 antibiotics. Multi-drug 
resistant isolates are being further identified using species-specific PCR and are also being tested for biofilm formation, presence of amylase and protease. 
These isolates will be genotyped and compared to nosocomial strains. The community will be outreached with recommended cleaning protocol and 
antimicrobial stewardship program. The outcome of this study may help facilitate effective and appropriate antibiotic treatment against community-acquired 
infections.  
 

31. Establishing a Hamster Cheek Pouch Xenotransplantation Model 
Kevin T. Nguyen, William J. Hendry III 
Department of Biological Sciences, Wichita State University 

 
Preclinical tumor models are an integral element in cancer biology and therapeutics research. An effective tumor model informs researchers about the 
progression and biological characteristics of tumors in a natural environment by emulating the disease in a practical and reproducible way. This report 
aims to assess the proteomic status of a hamster cheek-pouch xenograft system seeded from a spheroid/organoid culture derived from the FaDu and 
CAL27 Human Neck Squamous Cell Carcinoma (HNSCC) cell lines via immunohistochemistry (IHC). Comparison of the IHC results between the cultures 
and the transplant masses showed differential protein expression between the FaDu and CAL27 lines as well as differences between the cultures and 
their xenograft masses. These results indicate that the hamster pouch is a viable transplantation site that maintains readily measurable protein expression 
but may induce phenotypic changes that make reproducibility difficult. Development of an improved preclinical model and optimized analytical techniques 
will improve our understanding of tumor biology and prediction of tumor response to therapeutic approaches. 
 

32. Lactate dehydrogenase gene knockout using CRISPR/CAS9 system in colon cancer cells 
Simran Shrestha, Allan Ayella, PhD Department of Chemistry, Washburn University 
 
Cancer is one of the leading causes of death worldwide. Colon cancer cells carry out metabolic processes at a higher rate than normal cells. Lactate 
dehydrogenase (LDH), an oxidoreductase enzyme (E.C 1.1.1.27) is expressed in higher levels in these cells because of induction of anaerobic conditions. 
LDH plays an important role in anaerobic metabolism because it catalyzes the conversion of pyruvate to lactate. CRISPR – Cas system can be used to 
target the LDH gene in cancer cells to eliminate or reduce the rate of LDH expression. Previous studies done by the Ayella Lab was used to generate, and 
genetically construct a CRISPR – Cas9 gene construct for LDH targeting. In this study, we co – transformed human colon cancer cells (SW 480 cell lines) 
with a constructed CRISPR – Cas9 gene construct, and the green fluorescent (GFP) protein. The preliminary results show expression of the GFP protein 
in SW480 cells compared to non – transfected cells. In addition, results run using qualitative phase imaging (QPI), while not conclusive, did show that it 
might be possible to image these cells, and detect for phase changes. Lastly, polymerase chain reaction was able to amplify for CRISPR – Cas9 mutated 
LDH gene. Further verification using sequencing is needed to confirm the change in the LDH gene sequence that was targeted using CRISPR – Cas9 
system.  
 

33. The CGRP-Ramp1 signaling pathway enhances the immune response to A. fumigatus lung infection 
Michael Bartkoski1, Chinemerem Onah1, Pankaj Baral1 

1Division of Biology, Kansas State University 
  
Aspergillus fumigatus, a major respiratory pathogen, causes deadly respiratory invasive aspergillosis among immunocompromised individuals. Due to the 
increasing trend of immunocompromised people worldwide, A. fumigatus has become a common fungal pathogen causing lethal pneumonia. Upon 
inhalation, A. fumigatus conidia (spores) begin to germinate in the bronchioles and airways which are heavily innervated by nociceptive neurons that 
secrete the neuropeptide calcitonin gene-related peptide (CGRP). CGRP binds with its cognate receptor Ramp1, expressed by immune cells. A new anti-
fungal therapeutic target may be identified by gaining an understanding of the role of the CGRP-Ramp1 signaling pathway in immune response during 
fungal pneumonia. Preliminary results indicate that the nociceptor sensory neurons, and their secreted CGRP, play a critical role in antifungal activity to 
A. fumigatus lung infection. 
To further understand the role of neuropeptide CGRP and Ramp1, in vitro and ex vivo work was performed. Intracellular killing assay results indicate that 
there is an increase in the level of phagocytosis as well as the killing of conidia by the macrophages in the presence of CGRP, and the enhanced killing 
effect by CGRP treatment was abolished when macrophages from Ramp1-/- mice were used. Further, flow cytometry analyses and total cellular ROS 
analyses indicate significant increases in phagocytosis and the killing of conidia within neutrophils in the presence of CGRP. Altogether, data supports the 
notion that CGRP-Ramp1 signaling plays a critical role in lung anti-fungal immunity. Further mechanistic studies are necessary to understand the 
downstream molecules of the CGRP-Ramp1 signaling pathway that modulate antifungal immunity. 
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34. Transcription influences Insertion Sequence Activity in Halobacterium NRC-1 

Cameron, McGann, Emporia State University  
 
Halobacterium NRC-1 is an Archaea that contains transposable sequences known as Insertion Sequences (IS). IS transposing to the genes necessary to 
produce gas vesicle proteins (gvp) leads to an easily identifiable phenotypic change. Analysis of 150 unique insertions in the gvp gene cluster revealed IS 
are not inserted randomly. Alignment analysis of bases surrounding insertion sites failed to reveal any consensus sequence. To further understand 
mechanisms of Halobacterium IS transposition we looked at the effect of transcriptional activity on the mutation rates within the gvp gene cluster. Since 
gas vesicles are not produced at cold temperatures, we hypothesized insertional mutations would be reduced when the genes are not being transcribed. 
gvp mutations were assessed by observing spread plates of serially diluted cultures grown at 150C and 420C and determining the proportion of colonies 
without gas vesicles which are translucent. We found about a 50% reduction in mutation rates within the gvp genes in cold temperatures suggesting that 
the IS avoid quiescent genes.  This may be due to inaccessibility of condensed chromatin or the necessity of transient single stranded DNA for insertions. 
 

35. Peptide-mediated route to biomimetic collagen intrafibrillar mineralization 
Aya Cloyd,1 Kyle Boone,2 Qiang Ye,3 Malcom Snead,4 Paulette Spencer,3 Candan Tamerler,2 
1Bioengineering Program, 2Department of Mechanical Engineering, 3Institute for Bioengineering Research, University of Kansas; 4Center of Craniofacial 
Molecular Biology, University of Southern California 
 
The shift from amalgam restorations to resin composites resulted in the search to improve the longevity of resin-dentin adhesive interface. Strategies thus 
far have been slow to address their short lifespan resulting in multiple cycles of repeat composite restoration. The unprecedented clinical need for resin 
composites would benefit from approaches that are bioinspired and multifunctional to address multifaceted events going on at this complex interface. 
Adhesives rely on formation of hybrid layer to adhere to dentin, and intricate within collagen fibrils. Recent studies show, achieving complete envelopment 
of collagen fibrils by monomers to seal those spaces is unattainable. The exposed collagen and unfilled spaces already have inherently present water 
molecules, thus plasticizing the adhesive polymer and provoking an endogenous hydrolysis cascade making interface degradation inescapable. Our 
approach investigates collagen intrafibrillar mineralization through the use of engineered bifunctional peptides so to strengthen this vulnerable interface. 
The chimeric peptide is composed of collagen binding and mineralization mediating domains, connected through a spacer sequence. Bifunctional peptides 
were designed using domain structure conservation approach estimating the structural changes from representative members of different clusters 
generated for each functional domain. The bifunctional peptide’s effect on collagen self-assembly, nanomechanical collagen network properties, and 
localized remineralization was studied through various spectroscopic and microscopic characterization methods.  This is a critical step towards a peptide-
polymer hybrid dental adhesive system to remineralize caries-affected dentin, prevent adhesive hydrolytic degradation, and subsequently increase the 
lifespan of dental restoration. 
 

36. Inflammation And Host-Microbiome Interactions In Neurogenic Bowel-Associated Dysfunction And Pain After Spinal Cord Injury 
Adam Willits1, Leena Kader1, Olivia Eller2, Kyle Baumbauer2, Erin Young3 
1Neuroscience Program, University of Kansas Medical Center, 2Department of Cell Biology and Physiology, University of Kansas Medical Center, 
3Department of Anesthesiology, University of Kansas Medical Center 
 
Neurogenic bowel (NB) affects 60% of people with spinal cord injury (SCI) and is characterized by slow colonic motility, constipation, and chronic abdominal 
pain. NB rarely resolves and tends to worsen over time, making it a long-term challenge. The knowledge gap surrounding NB mechanisms after SCI 
means that interventions are primarily symptom-focused and largely ineffective. Identifying the mechanism(s) that initiate and maintain NB after SCI is 
critically important to the development of evidence-based, novel therapeutic options for NB after SCI. We employed multi-omics approaches in a T8-10 
mouse SCI model to assess NB. Preliminary analyses indicate a rapid and persistent increase in expression of inflammatory mediators, calcitonin gene-
related peptide (CGRP), suggestive of neurogenic inflammation engaged by SCI. This is supported by expansion of lymphatic nodules, colonic damage, 
and disruption of the sterile intestinal mucus. Without the protective mucus barrier, microbes are observed translocating into the intestinal wall. Microbiome 
sequencing reveals a significant shift in the colon microbial colonization including an increase in gram-negative Verrucomicrobia. Gram-negative bacteria 
directly stimulate sensory neurons and induce gene expression changes. A corresponding upregulation in mRNA transcripts related to bacterial stimulation 
in primary afferents and afferent hyperresponsiveness to stool samples offer a mechanism for afferent sensitivity. Intrarectal antagonism of CGRP activity 
significantly improves colonic motility, and ongoing studies will assess structural and functional bowel changes after CGRP inhibition. The maladaptive 
colonic inflammation and host-microbiome interactions provide a biological substrate for NB after SCI with the potential for novel interventions targeting 
these processes to prevent NB. 
 

37. Unused 
 

38. Unused 
 

39. Unused 
 

40. Unused 
 

41. Identifying effectors responsible for mab-5/Hox mediated innate immune response. 
Christopher Kywe, Dr. Brian D. Ackley, and Dr. Patrick Lansdon 
University of Kansas-Lawrence 
 
The innate immune system, the first line of defense against invading pathogens, utilizes pathogen recognition receptors to detect evolutionarily conserved 
structures found on disease-causing agents or endogenous molecules released by infected host cells. How hosts orchestrate the different pathways 
necessary for immune activation in response to specific pathogens remains an open question. The nematode Caenorhabditis elegans is an excellent 
model to study innate immune genetics. Recently, we described an isolate of Staphylococcus epidermidis that was harmful to the Hawaiian isolate, 
CB4856, but was beneficial to the commonly used lab strain, N2. That is, N2 animals fed S. epidermidis lived longer than those fed the standard lab diet 
of OP50 Escherichia coli, whereas CB4856 animals exhibited a reduced lifespan on S. epidermidis compared to those fed OP50. To explore why this S. 
epidermidis isolate was beneficial to N2, I took a genetic approach using C. elegans expressing mutant forms of the Hox family transcription factor, mab-
5. I found that mab-5 loss-of-function mutants exhibited equivalent lifespans on S. epidermidis and E. coli, whereas mab-5 gain-of-function mutants retained 
the beneficial effects of S. epidermidis compared to E. coli. We recently conducted transcriptomic profiling of wild-type and mab-5 mutants fed S. 
epidermidis or E. coli to help identify genes that may explain the difference in lifespan as a function of S. epidermidis and mab-5. Together, the results of 
this project will help illuminate mechanisms of innate immune activation and the role that transcriptional regulation plays in organismal health.  
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42. Secondary muscle fate specification in Ciona robusta 

Meininger, Kyser ¹, Veeman, Michael² 
¹Student, Division of Biology, Kansas State University 
²Associate Professor, Division of Biology, Kansas State University 
 
Ciona robusta, a tunicate, is a model organism with a simple and stereotypically chordate embryonic body plan. Tunicates are the closest living invertebrate 
relatives to vertebrates. Their embryos develop by invariant cell lineages. Most early Ciona cell fate decisions are well understood, however, there’s been 
a long-standing gap in understanding the b6.5 lineage, which gives rise to posterior dorsal neural tube, tail-tip secondary muscle, and posterior-dorsal 
midline epidermis. This lineage is of great interest because of its potential relevance to posterior-neuromesodermal progenitors seen in vertebrate embryos. 
In preliminary studies, we found b6.5 descendant b8.17 divides to give daughters of different sizes, with the secondary muscle precursor being larger than 
its sibling, the putative tail tip neural precursor b9.33, and that FGF/MAPK signaling is required for this development. To test the role of FGF/MAPK 
signaling in this unequal cleavage, we treated embryos with MAPK inhibitor U0126 or DMSO control at multiple stages and assessed the effects on b9.33 
and b9.34 size. These two sibling cells became more similar in size, indicating that this unequal cleavage is either directly or indirectly dependent on MAPK 
signaling. We also tested the Wnt pathway activator BIO and found a potential effect on cell size in the division of b8.19, though this remains to be 
confirmed. Wnts and FGFs are major regulators of vertebrate posterior neuromesodermal progenitors, but it remains to be determined if they play 
comparable roles in the posterior Ciona neural/mesodermal cell fate decisions. 
 

43. Higenamine promotes osteogenesis in vitro through activation of SMAD2/3 signaling 
Oscar Maturino1, Hui Dong2, Sunaina Shrestha1, Bin Ning2, Shang-You Yang1 ,3 

1Department of Biological Sciences, Wichita State University, Wichita, KS; 2Jinan Central Hospital, Shandong University, China; 3Department of 
Orthopaedic Surgery, University of Kansas School of Medicine-Wichita, Wichita, KS 67214 

 
Decreased osteogenesis and elevated bone resorption results in bone metabolism imbalance which is the main cause of senile osteoporosis. Current 
therapeutic drugs focused on inhibiting bone resorption are only effective in a limited percentage of patients. This study examined Higenamine (HG), a 
recently identified SMAD2/3 activator compound as a potential therapeutic agent to promote osteogenesis. Bone marrow stromal cells (BMSCs) extracted 
from Balb/c mice and pre-osteoblasts (MC3T3-E1) were co-cultured, respectively with HG for 7 days. Real-time PCR, Western blots, and staining for 
alkaline phosphatase (ALP) and alizarin red were performed to reveal the osteogenic induction capacities.  The cell proliferation study (MTT test) showed 
that that HG concentrations ≤10 μM were safe for BMSCs and MC3T3-E1 cells, with no cytotoxic effects on the doses tested. The ALP staining indicated 
strong promotion of ALP positive expressions area in the HG and TGF-ß treatment groups compared with the control group, which represented an 
enhanced osteogenic differentiation ability. The alizarin red area in the HG-treated group was significantly larger than the control group, confirming that 
HG could increase the bone matrix mineralization ability in vitro. Real-time PCR also revealed that HG significantly promoted the mRNA expression of 
RUNX2, OSX, ALP, collagen type I alpha 1 (COL1a1), osteocalcin (OCN), and osteopontin (OPN). In conclusion, our study provides new data to illustrate 
HG as a potent candidate for the clinical treatment of senile osteoporosis from the perspective of promoting bone formation. 
 

44. Hyper-palatable, High Energy Density, and Ultra-processed Foods in the Global Food System 
Kelly N. Knowles1,2 and Tera L. Fazzino, Ph.D.1,2 

1Department of Psychology and 2Cofrin Logan Center for Addiction Research and Treatment, University of Kansas 
 
Background: Extensive research has characterized how certain types of foods may contribute to obesity risk. The study aim was to examine the 
prevalence, overlap, and distinctness across hyper-palatable foods (HPF), high energy density foods (HED), and ultra-processed foods (UPF) using an 
open-source food system database. 
Methods: Nutrient information for N=211883 food items from 12 countries representing Europe and North America was retrieved from the publicly available 
Open Food Facts (OFF) database. OFF collects food and nutrient report submissions from consumers, industry, and federal contributors. HPF were 
identified based on nutrient combinations as per a standardized definition. HED foods were defined as >2 kcal/g. OFF provides a NOVA classification to 
identify UPF. The prevalence of HPF, HED, and UPF and the percentages of overlap between the terms were calculated.  
Results: On average, over half of items per country were identified as HPF (58%), HED (68%), and/or UPF (67%). Across countries, an average of 65% 
of items met criteria for at least two definitions (HPF, HED, and/or UPF). The most common type of overlap (36%) was among foods that met criteria for 
all three definitions. In contrast, 27% of items met criteria for one construct. 
Conclusions: An analysis of foods reported to the OFF database revealed that >50% of foods across 12 countries in Europe and North America were 
HPF, HED, and/or UPF. HPF, HED, and UPF had substantial overlap in the Open Food Facts database; however, nearly one-third of items met only one 
construct, indicating some distinctness in food items categorized.  
 

45. Vector Construction to Generate Charcoal Rot Resistant Transgenic Soybeans 
Bolick, Abby, Daniel Zurek 
Pittsburg State University Department of Biology 
 

Charcoal rot fungus is the leading cause of soybean crop destruction in Kansas, causing millions of dollars in loss to Kansas farmers each year. 
The purpose of this work is to create a transgenic soybean plant that overexpresses the normal soybean gene, BOZO, to produce resistance to charcoal 
rot. BOZO is a B-1,4 glucanase that cleaves load bearing bonds in plant cell walls during growth. Prior experiments revealed that this protein inhibits 
charcoal rot growth. Current experiments aim to clone the BOZO gene under the control of a strong inducible promotor into a plant transformation vector, 
a challenging project as the protein product is also toxic to gram negative bacteria used in the cloning process.  We have taken multiple approaches to 
attempt to overcome this hurdle. 
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46. Oxidation Potential of Electron Mediator vs. Electrochemical Sensitivity  

Holly A. Humes, Charles J Neef 
Pittsburg State University Chemistry Department 

 
Electrochemical sensing of biological molecules has several advantages compared to traditional modes of detection such as chromatography 

or spectroscopy.  Among these advantages is lower cost, faster results, and simplicity.  Electrochemical sensors have been applied to a variety of important 
biological molecules, including glucose, peroxides, glutamate, and dopamine.  In many of these sensors, the appropriate enzyme is used in conjunction 
with an electron mediator such as ferrocene, osmium, or ruthenium.  However, little to no research has been performed studying the effect of oxidation 
potential versus sensitivity. 
 Here, we are proposing the testing of ferrocene, acetylferrocene, and 1,1’diacetylferrocene embedded within a NafionTM film as an electron 
mediator in the detection of dopamine and serotonin.  Initial testing of these materials will include optimization of the modified electrode.  Factors such as 
amount of ferrocene derivative, NafionTM thickness, and supporting electrolyte will be studied to determine optimal electrochemical response.  Subsequent 
research will determine the sensitivity of each ferrocene derivative to dopamine and serotonin.  These results will be used to direct future research and 
possibly aid in new sensors with greater sensitivity. 
 

47. Synthesis of a Hyaluronic Acid-Deferoxamine Conjugate for Local Treatment of Bone Regeneration 
Navya Singh, Laird Forrest  
Department of Pharmaceutical Chemistry, University of Kansas, Lawrence, Kansas 
 
Medically based efforts and alternative treatment strategies to prevent or remediate the corrosive effects of radiotherapy on pathologic fracture healing 
have failed to produce clear and convincing evidence of success. Establishing an effective pharmacologic option to prevent or treat the development of 
non-unions in this setting could have immense therapeutic potential. Experimental studies have shown that deferoxamine (DFO), an iron-chelating agent 
bolsters vascularity and subsequently enhances normal fracture healing when injected locally into a fracture callus in long-bone animal models. However, 
due to its short half-life and rapid clearance, maintaining DFO at the callus site during peak fracture angiogenesis has remained challenging. In this study, 
we set out to strategically enhance the therapeutic efficacy of the DFO via covalently attaching the drug molecule hyaluronic acid (HA). HA plays a critical 
role in cell differentiation, tissue morphogenesis, proliferation, and wound healing. Herein, we first prepared a HA-DFO conjugated deferoxamine (HA-
DFO) using a two-step synthesis method. We then examined the biodegradability of the HA-DFO conjugate as compared with the unmodified HA. The 
drug conjugate was characterized using NMR and spectrophotometry. The conjugates interestingly found to offer the combined therapeutic effects of DFO 
and HA after a local administration. 
 

48. β-HPV 8 E6 reduces innate immune signaling. 
Emily Tolbert, Rose Pollina, Dalton Dacus, Nicholas A. Wallace 
Division of Biology, Kansas State University 
 
Non-melanoma skin cancer (NMSC) affects more than 3 million people in the United States every year and the associated treatment costs are 
approximately $4.8 billion per year. Some members of the beta genus of human papillomaviruses (β-HPV) are hypothesized to promote NMSC by 
destabilizing the host genome. Supporting this hypothesis, the E6 protein from a β-HPV associated with NMSC (β-HPV 8 E6) has been shown to make 
mitosis more mutagenic. The ability to increase the frequency with which mitosis results in micronuclei is most notable for this. Micronuclei are defined as 
structures containing DNA that exist outside of the primary nucleus. DNA inside of micronuclei is prone to mutations and thus cells with micronuclei are 
prevented from proliferating as part of tumor suppression. Mechanistically, micronuclear DNA is sensed as cytoplasmic DNA, triggering the innate immune 
response, via the cGAS-STING pathway activation, which induces apoptosis or senescence. β-HPV 8 E6 blocks the induction of apoptosis and senescence 
in cells with a micronucleus, suggesting that it hinders cGAS-STING signaling. Transfected DNA will be used to simulate micronuclei as cytoplasmic 
dsDNA in order to induce cGAS-STING signaling caused by β-HPV 8 E6. We expect to find that β-HPV 8 E6 decreases cGAS-STING activation. These 
data would support the hypothesized role of β-HPV infections in NMSC development by providing an explanation for how cells that accumulate genetic 
instability continue to undergo mitosis and propagate mutations. 
 

49. Determining the function of conserved divalent cation transporter Malvolio in Organogenesis 
Mary Short, Raj Logan 
Wichita State University – College of Liberal Arts and Sciences – Department of Biological Sciences 
 
Organ formation in the embryo is a regulated process that requires cell assemblages to coordinately undergo morphogenetic changes and to assemble 
functional tissues. We have identified a role for the conserved divalent metal transporter, Malvolio (Mvl), in Drosophila organogenesis. Using the Drosophila 
embryonic salivary gland as a model system, we verified the role of Mvl in tissue morphogenesis. In Mvl mutant embryos, the salivary gland placode fails 
to fully invaginate resulting in an abnormal tube morphology. Moreover, the levels of Crumbs, the apical membrane determinant protein required for proper 
tube morphogenesis, is decreased in the Mvl mutant embryos compared to controls. The failure of placode invagination with reduced levels of expression 
of Crumbs in Mvl mutant embryos motivates further investigation of the link between this ion transporter and organ morphogenesis. I am studying the 
hypothesis that co-trafficking of Mvl and the critical morphogenetic regulator, Crumbs, in the endomembrane system determines the latter’s steady-state 
membrane availability. I will be performing experiments to map the foci of Mvl and Crumbs co-localization in the endomembrane system to test the co- 
trafficking hypothesis. We will procure markers (antibodies) for early, late, and apical recycling endosomes—including markers for lysosomes—from the 
Developmental Studies Hybridoma Bank. Our work will uncover a link between ion transporter function and organ morphogenesis and will potentially open 
a window to our understanding of iron homeostasis in the developmental context. 
 
Supported by Kansas INBRE, P20 GM103418 
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50. SYNTHESIS OF SARS-COV-2 3CL PROTEASE INHIBITORS 

Feras Awad-Eljied1, Dennis J. Howard1, Trent K. Madden1, Abdul-Rahman M. Jesri1, Yunjeong Kim2, Krishani Dinali Perera2, Hayden A. Thurman1, 
Chamandi S. Dampalla1, Alexandra J. Machen3, Maithri M. Kashipathy3, Lijun Liu3, Kevin P. Battaile4, Scott Lovell3, Kyeong-OK Chang2, William C. 
Groutas1 
1Department of Chemistry and Biochemistry, Wichita State University, 2Department of Diagnostic Medicine & Pathology, Kansas State University, 
3Protein Structure and X-ray Crystallography Laboratory, University of Kansas, 4NYX, New York Structural Biology Center 
 
SARS-COV-2 is the causative agent of Covid-19 and has had a major impact on public health worldwide. There is an urgent need for new therapies that 
complement the use of vaccines and monoclonal antibodies. Specifically, there is an urgent need for the discovery of host and virus-targeted direct-acting 
antivirals (DAAs). The problem is further compounded by the limited effectiveness of vaccines, the emergence of new viral strains, and the limited number 
of drugs that are currently available in the clinic. The potential development of resistance to the DAAs, Paxlovid, Molnuravir, and Remdesivir, further 
underscores the need for new antivirals and prophylactics to halt the spread of SARS-CoV-2 infection. SARS-COV-2 CL Main protease is a validated 
target for the development of direct-acting antivirals. The enzyme is a cysteine protease that is catalytically active as a homodimer. It has a catalytic 
cysteine (145) - histidine (41) dyad at the active site. The active site of the enzyme has an extended binding site that consists of a series of subsites. The 
enzyme shows a strong preference for a P1 glutamine residue, a P2 leucine residue, and the P4 is a small hydrophobic residue. Based on the 
aforementioned considerations, a series of transition state inhibitors that incorporate in their structure a Leu-Gln mimic recognition element attached to a 
warhead Z (aldehyde), were designed. These will be synthesized and evaluated in biochemical and cell-based assays.  
 
This research was supported by the National Institute of Health (R01 AI109039 and A161085) and K-INBRE (P20 GM103418). 
 

51. Prevalence of ticks and tick-borne pathogens in mined land areas of southeast Kansas 
Brayden Letterman, Sydney Nippoldt, Ayushee Dasgupta, Levi Carrico, Hallee Belgum, and Anuradha Ghosh 
Biology Department, Pittsburg State University, Pittsburg, Kansas 

 
Ticks serve as vectors for many disease-causing pathogens, particularly bacterial and rickettsial pathogens. Diseases such as Lyme, Anaplasmosis, 
Ehrlichiosis, Rickettsiosis, Rocky Mountain Spotted Fever, and Tularemia can result after bitten by ticks. These tick-borne diseases are more common in 
the Great Plains region than is recognized. The present study aimed to conduct a three-year long surveillance on various tick species in the mined land 
area in Cherokee County (KS) using dry ice bait as well as flag-drag technique. Over several visits (June 2020 – Aug 2022) to the collection site, ticks 
were collected using both trapping methods. Detailed environmental data was also collected during each visit on-site. Collected ticks were brought to the 
lab in vials kept in ice-cooler and differentiated by species, sex, and life stage in the laboratory using a dissectoscope. A total of 1880 adults and nymphs 
as well as 280 larvae were collected from both woodland and grassland areas. The majority of which were identified as Amblyomma americanum (90.1%; 
Males-384, Females-433, Nymphs-877) followed by Dermacentor variabilis (9.9%; Males-65, Females-79, Nymphs-42). Pathogen testing on these ticks 
are being carried out by our collaborator at Oklahoma State University. This long-term ecological study will help better understand the variations in tick-
pathogen prevalence influenced by various environmental parameters and thus appropriate management programs can be implemented to reduce the 
risk for human/animal diseases. 
 

52. Investigating LDH gene in colorectal cancer from cBioPortal Database 
Alisha Bajracharya, Dr. Allan Ayella 
Washburn University, Chemistry Department 
 
Lactate dehydrogenase (LDH) reversibly converts lactate to pyruvate using NAD+/NADH as cofactors in anaerobic metabolism. The anaerobic metabolic 
activity of LDH is thought to promote cancer cell growth in different tissues via the Warburg effect. In this research, we wanted to understand how LDH 
function affects various cancers using the cBioPortal database. cBioPortal for Cancer Genomics was used to visualize and analyze patterns of gene 
alterations across different cancers with a specific focus on colorectal cancer. To do this, we compared gene alteration frequencies, survival plots, DNA 
copy-number alterations (CNAs), mRNA expression, and protein abundance profiles for all the LDH isozymes (ldh a, ldh b, and ldh c). The analysis showed 
that LDH isozyme ldha was the most frequently mutated in colon cancer, followed by isozyme ldhc and ldhb. In addition, a graphical analysis of the genes 
showed that mutations in the LDH gene had the most impact on endometrial cancer compared to other types of cancer. The alternation frequency for 
mutation of LDH was higher compared to amplification. Similarly, analyzing 1000 out of the 9478 mutated genes on sample 11CO070 based on central 
dogma parameters and signal transduction showed that about 40% of these mutations belonged to the signal transduction changes and cell signaling 
category. Mutations in gene coding transcription were also prominent. In conclusion, the results from the analysis will give ideas for the design of mutant 
LDH with less activity and affinity towards its substrate. 
 

53. Role of IFITM1 in promoting ductal carcinoma in situ (DCIS) to invasive breast cancer 
Hiss, Jacob1, Matthew Konda1, Julia Opara1, Aditi Rastogi2, Yan Hong2, Fariba Behbod2 and Joan Lewis Wambi1 

1Department of Cancer Biology, University of Kansas Medical Center; 2Division of Cancer and Developmental Biology within the Department of 
Pathology and Laboratory Medicine, University of Kansas Medical Center 
 
Ductal carcinoma in situ (DCIS) is a pre-invasive breast cancer where cells that line the milk ducts have become cancer cells but have not spread into 

nearby tissue. DCIS is considered the earliest form of breast cancer (stage 0), but left untreated, may progress to invasive ductal carcinoma (IDC) and 

metastatic disease. DCIS represents 20–25% of newly diagnosed breast cancer and up to 40% of DCIS lesions can progress to IDC. Historically, DCIS is 

managed aggressively with surgery, radiotherapy, and endocrine therapy because of the risk of progression to IDC. Unfortunately, this has been challenged 

by overtreatment concerns and evidence suggesting that DCIS can be stratified according to risk. Hence, there is an urgent need to elucidate the 

mechanism(s) driving DCIS progression and identify biomarkers to predict which DCIS will progress to IDC, helping reduce overtreatment. Furthermore, 

we have recently identified a novel protein, interferon induced transmembrane protein 1 (IFITM1), that appears to play a role in DCIS progression. Notably, 

we discovered that IFITM1 mRNA and protein levels were markedly increased in clinical samples, thus suggesting a potential role for IFITM1 in DCIS 

transition to IDC. IFITM1 is a member of the IFN-inducible trans membrane protein family that plays a functional role in our immune system. Yet, recent 

studies indicate that levels of IFITM1 affect progression of several tumor types including therapy resistant breast cancer. Based on diverse functions of 

IFITM1 in tumors, we hypothesize that IFITM1 is a unique biomarker and driver of DCIS progression to IDC. 
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54. Development and Characterization of Malonic Acid Modified Gold Nanoparticles for Colorimetric Analysis of lead ions (Pb2+) 

Manish Bhatta, Bruce Davis, Dr. Seid Adem 
Washburn University Chemistry Department 
 
Heavy metal ions are generally toxic, deleteriously affecting human health and welfare. Lead ions are major environmental pollutants and long-term 

exposure may cause adverse health effects even at low concentrations. Thus, a simple, rapid, sensitive, easy-to-use, inexpensive, and on-site applicability 

detection method is much needed for monitoring the level of lead ions in environmental samples such as drinking water. Gold nanoparticles (GNPs) play 

a crucial role in developing highly sensitive and selective method to detect toxic contaminants due to their high surface-to-volume ratio and unique optical 

properties. In this experiment, we work on developing malonic acid (MA) functionalized GNPs for colorimetric detection of Pb2+ ions in drinking water. The 

stability and selectivity of GNPs are studied and characterized by UV-vis spectroscopy. In these preliminary experiments, the malonic acid functionalized 

gold nanoparticles are able to detect lead ions in the micromolar range. The color of AuNPs changed from wine red to purple in the presence of lead ions. 

There was a linear correlation between the response of the probe and the concentration of lead ions in the range of 10.0 – 80.0 µM (R2 = 0.9536). A limit 

of detection (LOD) of 20.7 µM was also obtained. We are working in optimizing experimental conditions to improve the detection limit down to the nanomolar 

range and the selectivity of the probe. 

 
55. Assessment of Inhibitory Control in the Dottyback Fish Pseudochromis 

Victoria Yoakam and Laurent Prétôt 
Department of Psychology and Counseling, Pittsburg State University 
 
Inhibitory control is a central component of executive functions that allows organisms to suppress predispositions in favor of more appropriate actions. It 

helps individuals cope with fluctuating environments and is considered to be highly correlated with intelligence. Among many existing paradigms used to 

test inhibitory control abilities in animals, the detour task consists of presenting individuals with a situation where a direct route to the goal (e.g., a food 

reward) is blocked and a detour must be made to reach it. In one version of the task, the reward is placed behind a semi-transparent barrier and the animal 

needs to inhibit its motor impulses to reach for the food directly by moving away from the food, thus avoiding to bump or touch the obstacle along the way. 

Here, we used the barrier version of the detour task to assess inhibitory control skills in dottyback fish (Pseudochromis fridmani and P. aldabraensis), an 

understudied group of marine fish that inhabit crevices and small caves of coral reef in the Indo-Pacific region. Preliminary results indicate that dottybacks 

(N = 6) passed 18 of 120 trials (i.e., 15%), which is lower than the performance of the bluestreak cleaner wrasse—a species that shows effective inhibitory 

control—in a similar paradigm (two-tailed Fisher’s exact test, p < 0.01). Taken together, our findings add to the literature on inhibitory control in the fish 

taxon and, more broadly, contribute to our increased understanding of fish behavior and cognition. 

 
56. Validation of a workflow for the identification of novel transposable element insertions in Drosophila virilis pooled long reads 

Eva T. Morrison, Justin P. Blumenstiel, Department of Ecology and Evolutionary Biology, University of Kansas. 
 
Transposable elements, first discovered by Barbara McClintock in the 1940s, are known to jump around the genome. Currently, there is a lack of robust 
tools to discover where these elements insert. This can be attributed to the limitations of short sequencing reads and the diverse nature and characteristics 
of each transposable element. Recent advancements in long-read sequencing technology have now made it possible to identify new insertions without 
ambiguity. I have created a workflow that enables the detection of de novo transposable element insertions using nanopore sequencing. Early validation 
proved to identify the mobilization of transposable element families known to become activated in a syndrome of hybrid dysgenesis in Drosophila virilis. 
However, in later testing, the workflow also proved to identify a higher number of insertions than expected in both dysgenic and non-dysgenic systems. 
Here I investigate how the strain assemblies contributed to the high rate of novel transposable element identification.  
 

57. Sensitive Detection of Foodborne Pathogens using Magneto-Plasmonic Nanosensor 
Adam Worsley,1 Tuhina Banerjee,2, Nilamben Panchal,1 Carissa Sutton,2 and Santimukul Santra1,* 
1Department of Chemistry, Pittsburg State University, 1701 S. Broadway Street, Pittsburg, KS 66762, United States of America 
2Department of Chemistry and Biochemistry, Missouri State University, 901 S. National Avenue, Springfield, MO 65897, United States of America 
*Corresponding authors: Santimukul Santra, Email: ssantra@pittstate.edu 
 
Keywords: magneto-plasmonic nanosensor, colorimetric detection, E. coli O157:H7, magnetic relaxation, surface plasmon resonance 

 

With the growing global population, there are more incidences for foodborne illnesses to spread because of the international trade of food products, and 

the amount of food required to feed the population. E. coli O157:H7 is a common foodborne pathogen, that has a very low minimal infective dose. For this 

reason, a simple, effective, and timely method must be used to test for the presence of E. coli for large scale uses. To achieve this, we propose a novel 

magneto-plasmonic nanosensor (MPnS) by integrating surface plasmon resonance (SPR) property with spin-spin magnetic relaxation (T2 MR) technology. 

The MPnS has gold nanoparticles encapsulated in the polymer-coating of iron oxide nanoparticles. This MPnS shows MR relaxation properties with optical 

properties better than conventional gold nanoparticles, allowing for rapid and ultrasensitive detection of E. coli O157:H7 by SPR, T2 MR, and colorimetric 

readout. The MPnS based assay could detect low CFU counts of E. coli O157:H7 in minutes with no cross-reactivity, in experiments that took place in a 

simple buffer and complex media. Overall, the formulated MPnS holds great potential for the ultrasensitive detection of E. coli O157:H7 in a simple and 

timely fashion. The MPnS nanoparticle can be used for the detection of other foodborne pathogens, and is highly customizable. 
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58. Western Blot Analysis of Target Genes in SV-40 Transformed Murine Fibroblast Cell Lines 

Payne, Carlie, Morgan Blubaugh, Kaydn Matlock, Taylor Wixson and Peter A. Chung 

Department of Biology, Pittsburg State University 
 
As cancer is one of the leading causes of death, there have been many approaches to possible treatments. One potential way to eliminate cancer cells is 

through the use of the body’s own innate immune cells, such as macrophages. However, cancer cells are often resistant to macrophage-mediated killing 

and proceed to metastasize and produce tumors. In our lab, two SV-40 transformed murine fibroblast cell lines, F5m and F5b, have been used to investigate 

this discrimination. F5m cells display the characteristic of resistance to contact-mediated killing by macrophages, whereas F5b cells exhibit sensitivity to 

direct macrophage killing. Unpublished microarray data provided by Kansas State University has shown alterations in the expression of many genes. 

Previously, our lab performed qPCR on the following 6 target genes. These targets were identified via mRNA chip analysis of genes that were either 

upregulated or downregulated in the macrophage-sensitive cell line F5b compared to the F5m cell line. (unpublished data, collaboration with Kansas State 

University). Also, RT-PCR experiments demonstrated an increased mRNA expression in CD47 in F5m cells compared to F5b cells. Most recently Western 

blot analysis was mostly inconclusive in that protein expression in both cell lines appeared similar, resulting in ongoing verification. Results from probing 

with CD47 and CBR3 show some promise, as CD47 results mimic RNA expression, while CBR3 is not expressed in F5m cell lines. 

 
59. The effect of a high-fat diet on fecal bile acids and energy in aged rats bred for intrinsically high and low aerobic capacity. 

Gabrielle Hightower1, Madi Rickabaugh.2, Colton Lysaker3, Heather Wilkins3, John Thyfault2,4 

1Department of Biology Missouri University of Science and Technology 
2Department of Cell Biology and Physiology, 3Department of Neurology and Neuroscience Graduate Program, and 4Department of Internal Medicine, 
University of Kansas Medical Center 
 
Bile acids (BA) are synthesized in the liver and released after meals into the intestines. The majority of BA are recycled back to the liver but 5% of BA are 

excreted in feces. We have previously shown that rats selectively bred over several generations for high vs. low endurance running capacity (HCR and 

LCR) resulting in protection against fatty liver which may be partially mediated by greater fecal BA loss in HCR rats. Here we tested the hypothesis that 

aged (18-20 months) HCR rats would have higher fecal BA and energy loss when given a chronic (20 weeks) high-fat diet (HFD), or HFD with BA 

sequestrants (which drives up fecal BA loss) compared to LCR. Fecal BA content was higher in the male HCRs who were given the HFD + BA sequestrant 

but it was the male LCRs who had a higher BA in the HFD group. There were no significant trends found in any of the female groups.  HCR rats on the 

HFD + BA sequestrant diet had higher fecal energy loss than their LCR counterparts. This trend is associated with male HCR rats on an HFD + BA 

sequestrant diet being able to prevent weight gain even on a high-fat diet by excreting more BAs. This data suggests that high vs. low endurance running 

capacity in aging rats impacts fecal BA and energy loss which may impact susceptibility for fatty liver and obesity during aging.  

 
60. Investing environmental impacts of different over-the-counter painkillers: sources, risks, impacts 

Erica Wang1, Annie Vo1, Yixing Cao2, Qiyang Zhang1 

1Physical Sciences, Emporia State University 
2School of Engineering and Applied Science, University of Pennsylvania 
 
Non-steroidal anti-inflammatory drugs (NSAIDs) are medicines that are widely used to relieve pain, reduce inflammation, and bring down a high 

temperature. In the recent decades, the increased overuse of monocyclic non-steroidal anti-inflammatory drugs has resulted in their presence in the 

environment. This may have potential negative effects on living organisms and the environment. The aim of this study is to attempt to assess the 

environmental risk connected with the presence of over-the-counter anti-inflammatory drugs, their sources and the environmental impacts of these drugs. 

 

In previous studies, NSAIDs were found in the environment in low concentrations. In this study, students will be using cutting edge technology for analysing 

soil and water samples in Emporia, the centre of the US, to determine the concentration of several effective ingredients of the NSAIDs. This is the first 

time such study will be conducted in the state of Kansas, to assess the short-term and long-term risks of low concentration drugs in environment and the 

impacts of those drugs on living organisms. 

 
61. Effects of p300 Inhibition on Chemotherapeutic Cytotoxicity in Pancreatic Cancers 

Taylor Bugbee, Peter Chung, Rachel Palinski, and Nicholas Wallace 
Kansas State University Division of Biology 
 
Pancreatic cancer is the tenth most common cancer in the US and the fourth leading cause of cancer deaths. Identifying better therapeutic approaches is 
essential to improve outcomes for people with pancreatic cancer. One way that existing chemotherapies can be improved is through the combination of 
drugs. Genotoxic chemotherapies are the standard treatment for these malignancies; they work by causing DNA damage. P300, a histone 
acetyltransferase, is important for regulating the expression of multiple DNA repair genes. I hypothesize that inhibiting p300 will increase the cytotoxicity 
associated with chemotherapies by blocking DNA damage repair. To confirm DNA damage as a target for pancreatic cancer, I used a next-generation 
sequencing assay to find that pancreatic cancer cells had more mutations at a CAS9-induced DNA lesion than untransformed pancreatic cells. This showed 
that pancreatic cancer cells already have impaired DNA damage responses compared to normal pancreatic cells. To test my hypothesis, pancreatic cancer 
cell lines and an untransformed pancreatic cell line were exposed to CCS1477 (a p300 inhibitor) and cisplatin (a genotoxic chemotherapy). Cell viability 
assays were used to examine cell survival when cells are treated with cisplatin alone or paired with CCS1477. Immunofluorescence microscopy was used 
to examine formation and persistence of yH2AX, a DNA damage marker, foci. Consistent with the hypothesis, we found persistent yH2AX foci in pancreatic 
cancer cells treated with cisplatin and CCS1477. We also found that the addition of CCS1477 increased cell death in pancreatic cancer cells treated with 
cisplatin. 
 
 
 
 
 
 
 
 

31



K-INBRE 2023 Symposium 
Poster Presentation Abstracts 

 
 

62. Antioxidation protein Nrf2 modulates the levels of glutamine transporters in activated CD4 T-cells 
Grace Schieferecke, Aprajita Tripathi, Kalyani Pyaram 
Division of Biology, Kansas State University 
 
Alteration in CD4 T-cells homeostasis can contribute to diseases such as multiple sclerosis, rheumatoid arthritis, colitis, and cancer. After recognition of 

antigen, CD4 T-cells undergo metabolic changes leading to activation-driven proliferation and cytokine responses. The oxidative stress mediated by 

reactive oxygen species (ROS), the metabolic byproducts of cellular metabolism, is regulated by the antioxidation system, composed of Keap1 and Nrf2 

proteins. However, very little is known about the role of Nrf2 in maintaining CD4 T-cell homeostasis and shaping its effector responses. Our preliminary 

data indicates that Nrf2 upregulates glutamine utilization as key nutrient to support CD4 T-cell expansion and activation. Therefore, we hypothesize that 

Nrf2 upregulates the expression of glutamine transporters to support activation-driven expansion of CD4 T-cells. We measured neutral amino acid 

transporters SNAT1 (sodium-dependent, glutamine specific) and LAT1 (sodium-independent, L-leucine specific). To test our hypothesis, we used mice 

with T-cell specific deletion of Keap1 (Keap1-KO) or Nrf2 (Nrf2-KO). CD4-T cells from these mice were isolated using magnetic separation method and 

then activated in vitro using antibodies to mimic antigen recognition. CD4 T-cells were harvested on days 0, 1, and 2 post activation. We then isolated 

RNA, synthesized cDNA and performed qRT-PCR to evaluate changes in gene expression (mRNA) of amino acid (glutamine) and glucose transporters. 

As hypothesized, we observed a significant increase in the mRNA levels of SNAT1, LAT1, IL-2 (positive control) in Keap1-KO compared to WT and Nrf2-

KO. Our results suggest that Nrf2 upregulates specific amino acid transporters CD4 T-cells post activation, most likely to support proliferation. 

 
63. Using CRISPR technology to generate mutations in genes encoding proteins required regulate cell differentiation during leaf development in 

Arabidopsis 
Xu, Muyang 1, Keying Chen 2, Gabriella Rueschhoff 2,3, and Tara Phelps-Durr 2 

1 Academy of Mathematics and Science, Fort Hays State University 
2 Department of Biological Sciences, Fort Hays State University 
3 Honors College, Fort Hays State University 
 
In Arabidopsis, KNOX gene expression is required to maintain a pool of undifferentiated cells in the shoot apical meristem (SAM). As leaves are initiated 

from the SAM, KNOX gene expression must be suppressed for normal leaf development. The ASYMMETRIC LEAVES1 and 2 proteins (AS1, AS2), along 

with HISTONE REPRESSOR A (HIRA), physically interact to maintain suppression of the KNOX genes during the cellular differentiation process of leaf 

development. The protein structures and the exact regions of AS1, AS2, and HIRA that physically interact are unknown. The few mutations that are known 

in the genes encoding these proteins are all very severe which makes it challenging to study specific regions of protein function. In this study, we generated 

computational models of the AS1, AS2, and HIRA proteins to gain some insight into how the proteins physically interact. We also made CRISPR mutants 

that target specific functional domains of the proteins to gain a better understanding of how these proteins function. We are currently analyzing the 

phenotypes of our first CRISPR mutants.  

 
64. Is Stress Affecting the Fitness of House Wrens (Troglodytes aedon)? Understanding of the Effects of Stress on Boldness, Heterophil-to-

Lymphocyte Ratios, and Reproduction. 
Austin Ulrich, Colten Ballentine, Leslie Watson-Divittore, Chris Crawford, Joslyn Dinkel, Lilly Duncan, Ryan Jensen, Claudia Carvalho, Medhavi 
Ambardar 
Department of Biology, Fort Hays State University 
 
Boldness can determine fitness in the matter that it can affect an individual’s ability to explore environments, adapt to urbanization, and find appropriate 

nutrition. An individual’s ability to show bold tendencies can expectedly exhibit a greater reproductive success compared to one that is shy. In addition to 

boldness, stressors can impact an individual’s fitness. A metabolic hormone (corticosterone) is a primary factor in stress responses. As hormonal responses 

to stress may change rapidly, the leukocyte count can also indicate stress factors. The ratio of heterophils-to-lymphocytes (H/L) could serve as a stress 

proxy and be visible in a prolonged stress response. Stress is not well understood in its relation to boldness and reproductive success. It is predicted that 

there would be a positive correlation between boldness and reproductive success, yet negative correlations between boldness and H/L ratios as well as 

reproductive success. To test this, House Wrens (Troglodytes aedon) had blood taken for blood smears to quantify H/L ratios, and plasma samples to 

measure corticosterone. Additionally, observation data was taken in the matter of testing the boldness of an individual. A singular novel object was placed 

nest boxes housing nestlings of 7-10 days old to test an individual’s boldness based on the movement in and out of the box in 2019 while two objects were 

used on separate days in testing during the period of 2020-2022. Relationships between H/L ratios, boldness, and the number of fledglings were then 

examined providing results which are discussed per individual. 

 
65. Design of Peptide Amphiphiles for Selective Aggregation in Gram-Positive Bacterial Membranes 

Walker, Greyson, Jeffrey Comer 
Department of Anatomy and Physiology, Kansas State University 
 
Antibiotic-resistant bacteria are a growing threat to human and veterinary health, creating an increasing need for novel treatments. Taking inspiration from 

naturally occurring antimicrobial peptides that selectively disrupt bacterial membranes, synthetic peptide derivatives have great promise for a new 

generation of antimicrobials. For the potential use as treatment, it is a requirement that these peptides specifically disrupt membranes of bacteria and not 

the host's cells. Molecular dynamics simulations offer insight into the atomic scale interactions and thermodynamics that drive aggregation in membrane 

disruption. We generated multi-component models of gram-positive Staphylococcus aureus and mammalian membranes and analyzed the atomic scale 

differences their structures. With this knowledge, we designed peptides that may selectively aggregate in the model bacterial membranes. Particularly, we 

discovered that amphiphilic peptides with cyclic hydrophobic tails show selective aggregation in the bacterial membranes over mammalian membranes. 

 

Supported by the Kansas INBRE, P20 GM103418 
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66. Generation of the plasmid system with a reporter gene to study replication of feline calicivirus 

Jordan Vail, Alexandria Zabiegala, David George, Yunjeong Kim and Kyeong-Ok Chang 
Department of Diagnostic Medicine/Pathobiology, College of Veterinary Medicine, Kansas State University, Manhattan, KS, USA. 
 
Feline Caliciviruses (FCVs), positive strand RNA viruses in family Calicivirade, are highly infectious viruses causing upper respiratory and oral diseases. 

FCVs can affect both domestic and exotic cats, and more frequent FCV outbreaks were found in breeding colonies, shelters, and young cats. The diseases 

by FCVs can range in severity, and common symptoms include eyelid inflammation, sneezing and nasal discharge. In recent years, highly virulent FCVs 

have been reported with sporadic outbreaks of severe systemic disease associated with high mortality. The genomes of FCVs are 7.5-8.6 Kb, which 

consists of three open reading frames (ORFs). The ORF2 encodes the polyprotein of VP1 (a major structural protein) and the leader capsid protein (LC), 

and cleavage by viral protease produces the mature proteins. An efficient reverse genetics system for FCV (infectious clone pQ14) is available as a useful 

tool to generate viruses by transfecting the plasmid into permissible cells. In this study, we generated clones based on pQ14 (pQ-RL and pQ-RL-∆GDD) 

containing a reporter gene, renilla luciferase which could facilitate studies of viral replication. The renilla luciferase gene was inserted in ORF2 replacing 

the majority of VP1 and LC. The plasmid pQ-RL-∆GDD serves as a negative control because it lacks the GDD virus polymerase motif. Levels of viral 

replication were measured by the luciferase expression after the transfection of the plasmids. 

 
67. Food insecurity in Oklahoma Prior to and During the COVID Pandemic: A Comparative Analysis 

M. Reagor*, N. De Silva, W. Whittaker, N. Nyairo. Department of Agriculture and Natural Resources, School of Agriculture and Applied Sciences, 
Langston University; M. Ravola. Department of Human Sciences, Alcorn University, Lorman, 
 
Food insecurity has been a longstanding problem in Oklahoma and in many other states. The problem often increases during economic declines. The 

COVID pandemic which affected all Americans, made food insecurity an even more critical problem for millions of people, both in rural and urban America. 

Food Security is the lack of consistent access to adequate food and is an economic and social condition that may result in hunger if it is severe or prolonged. 

This study examines the problems of food insecurity in Oklahoma and evaluates the changes between 2017-2019, (prior to the pandemic), and during the 

two-year onset of the COVID Pandemic (2020-2021). It also highlights factors that contributed to the apparent changes in food insecurity. Secondary data 

were collected and analyzed using various descriptive statistical tools. Traditionally, there have several food deserts in Oklahoma and they significantly 

contribute to the prevalence of food insecurity in the state. Study results show that in 2018, one in six Oklahomans experienced hunger, which is an 

indicator of food insecurity. In 2020 and 2021, the number and proportion of the food insecure in the US, and in Oklahoma specifically, vastly increased. 

Also, among minority populations and low-income households, the rates of food insecurity were even higher. 

 
68. Understanding the Mask Mycobiome 

Carlos Schwindt1 and Benjamin Sikes 
1Department of Ecology and Evolutionary Biology, University of Kansas 
 
Masks are a key tool to limit disease spread, but we rarely think of them as microbial habitats. The mask environment is warm, humid, and made from 

plant-based substrates on which fungi might thrive and form complex mask “mycobiomes”. Some fungi may inhibit pathogens chemically (e.g., penicillin) 

but others may be sources of secondary infections (e.g., aspergillosis), therefore understanding these mask mycobiomes can help optimize mask use to 

maximize health outcomes. We used two consecutive trials to explore the culturable mask mycobiome and 1) determine the effects of mask type and 

duration of wear and 2) evaluate the fungi potentially dispersed from masks. We cultured thirty-three morphologically distinct fungi. Fungi were culturable 

from only 25.0% of disposable masks compared to 72.4% of reusable masks in the first trial, but low culturability was similar among mask types in the 2nd 

trial (31.8%). Before wearing, disposable and reusable masks had distinct mycobiomes (R2= 0.166, P=.043). After wearing, culturable mycobiomes were 

different based on mask type (R2=.089, P=.003) but not time worn (R2= 0.028, P=0.221). Fungi in “simulated dispersal” were also distinct from the worn 

mask mycobiome of the same masks (R2=.033, P=.048). Ongoing work to identify fungal taxa can tell us about their potential harm or benefit. Our work 

shows that masks may be important fungal habitats and this information can inform mask design and use to optimize health benefits. 

 
69. Determining the translocon structure of T3SS in virulence proteins by expressing and purifying MH21 in IpaC 

Wenninger, Anna, Jacob Kroh, Megan Hinrichsen, Roberto N. De Guzman 
Department of Molecular Biosciences, University of Kansas 
 
Gram negative bacteria assemble the Type 3 Secretion System (T3SS), which is a virulence mechanism used by many pathogens.  The T3SS is a 

nanoinjector that is used to inject virulence proteins into the host cells to initiate infection.  It was first discovered in the 1990s and there has been significant 

progress in defining its atomic structure.  However, the structure of the T3SS pore, called the translocon, remains poorly defined.  In Shigella, the translocon 

is a membrane complex formed by two transmembrane proteins, IpaC and IpaB.  It is currently unknown which residues of IpaC go into the membrane to 

form the transmembrane helix. To determine which residues of IpaC go into the membrane, we placed the protein in a micelle.  We used fluorine NMR to 

determine which part of IpaC goes into the micelle.  To do fluorine NMR a serine in IpaC was mutated to a cysteine followed by attachment of a fluorine 

label, BTFA.  We expressed and purified IpaC and a shorter construct, IpaC 95-174.  We compared the NMR spectra of IpaC with and without micelle.  

Fluorine NMR can be used to characterize the membrane association of IpaC. 
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70. Assessing Hemp Pollen for a Protective Effect against Neonicotinoid Oxidative Stress in Honeybee Hives 

Dr. Joanna Gress, Meagan Fernandez, Logan Camarda and Lily Pickard 
Department of Biological Sciences, Emporia State University, Emporia Kansas 
 
Repeated exposure to persistent pesticides including neonicotinoids through sociality is one suspected factor linked to colony collapse disorder (CCD). 

Imidacloprid was the first neonicotinoid to be registered in the U.S. and is now generic and used in over 4000 products which accounts for 1/5 of the global 

insecticide market. Exposure levels of greater than 20µg/kg of imidacloprid can lead to behavioral and physiological abnormalities in bees as well as 

increased susceptibility to other stressors. Neonicotinoids are linked to gene regulation of many honeybee detoxification genes that metabolize toxic 

molecules or minimize their fatal effects. Industrial hemp, (Cannabis sativa L.), one of the earliest crops spun for fiber, is now used for a variety of 

commercial products, all of which are derived from hemp fiber or seeds. Studies have shown that honeybees do incorporate cannabinoids including CBD 

into their in-hive pollen if foraging on male hemp flowers. In addition, access to crucial phytochemicals including CBD may improve survival and pesticide 

tolerance in honeybees. Hemp pollen was collected from Kansas State University Industrial Hemp Program and used in a whole hive study to assess if 

phytocannabinoids present in hemp pollen mitigate the oxidative stress of chronic sublethal neonicotinoid exposure. Hives given hemp pollen and 

imidacloprid showed improved foraging over those fed commercial pollen patties and imidacloprid. To further examine the protective effect of hemp pollen 

in the hive, we are conducting qPCR analysis of forager bee abdomens for each hive to look at expression of the antioxidant/detoxification pathway. 

 
71. Inhibition of XPO1 in Colorectal Cancer 

Andrew Evans1, Dan A. Dixon1,2 

1Department of Molecular Biosciences, University of Kansas, Lawrence, KS, 2University of Kansas Cancer Center, Kansas City, KS 
 

Colorectal Cancer (CRC) is the second leading cause of cancer death in the U.S., affecting both men and women. Exportin 1 (XPO1; also known as 

CRM1) transports proteins from the nucleus to the cytoplasm. XPO1 is known to be overexpressed in multiple cancers, including CRC. The overexpression 

of XPO1 can lead to the excessive removal of numerous cancer-associated proteins from the nucleus, thus promote tumorigenesis. Selective Inhibitors of 

Nuclear Export (SINE) compounds are a new class of drugs that inhibit XPO1. Selinexor is considered the first-generation of SINE compounds and has 

limited FDA approval. Eltanexor is a second-generation compound that is currently in clinical trials for multiple cancer types. The benefit of Eltanexor is 

that it exhibits fewer side effects than Selinexor, due to its inability to penetrate the blood-brain barrier. The treatment effects of SINE compounds on CRC 

remains largely unknown. Here we propose that XPO1 poses as a strong target for the treatment of CRC. Our results have shown when you treat HCT116 

cells with SINE compounds, there is a reduction in XPO1 protein. Next, we analyzed Eltanexor’s tumor prevention ability in the CRC mouse 

model, APCmin/+ mice. From this pilot study, we observed a significant (p<0.01), ~70% reduction, in intestinal tumor burden. Along with showing a reduction 

in tumor burden, the treated mice showed a significant (p<0.001) decrease in the frequency of tumors greater than 1mm. Together, these results highlight 

the potential for using XPO1 inhibitors as a chemopreventative method to prevent the development of CRC. 

 
72. Proteomics analysis of lung tissue-derived extracellular vesicles in mouse model of allergic asthma 

Sundar, Isaac Kirubakaran and Castro, Mario. 
Department of Internal Medicine, Division of Pulmonary, Critical Care and Sleep Medicine, University of Kansas Medical Center, Kansas City, KS, USA 
 
Extracellular vesicles (EVs) are small, lipid bilayer-delimited particles containing proteins, nucleic acids, and lipids that are secreted by cells both under 
normal and pathological conditions. The composition of the EVs largely depends on the pathophysiological state and the cell type of origin. We hypothesize 
that lung tissue-derived EVs from allergen-exposed mice contain specific protein cargo that may be used as novel biomarkers in asthma. C57BL/6J mice 
were exposed to house dust mite (HDM; 30 μg) or PBS for 10 days and lung tissue was harvested 48 hrs post-exposure. EVs were isolated from the lung 
tissues via ultracentrifugation and characterized using NanoSight, TEM, and immunoblotting of EV surface markers. Finally, isolated EV cargo was 
analyzed by high-resolution mass spectrometry (MS) using label-free quantification. Isolated EVs were significantly enriched in the HDM vs. PBS group 
as confirmed by nanoparticle tracking analysis, TEM, and immunodetection of surface markers. MS analysis revealed 665 proteins with a fold-change > 
1.5 or < 1.0-1.5 with quantitative ratios considered significant. Cluster analysis of the differentially enriched (DE) EV proteins revealed 35 proteins increased 
and 85 proteins significantly decreased in the HDM vs. PBS group. Proteins identified were functionally annotated by Gene Ontology and protein-protein 
interaction analysis. KEGG pathway analysis revealed the top 3 pathways in DE proteins (e.g., allograft rejection, asthma, and autoimmune thyroid 
diseases). This study demonstrates the potential of utilizing lung tissue-derived EVs as a novel diagnostic and prognostic biomarker for the pathogenesis 
of asthma.  
 
Supported by the K-INBRE P20 GM103418 and R01 HL142543.  
 

73. Optogentic Photosilencing Impairs Active Avoidance in Rats  
Greg R. Erickson, Shannon Ruble, Emmaline Wrampe, Allison Drouhard, Cassie Kramer, Maria M. Diehl. Kansas State University. 
 
Threat avoidance is an essential behavior for animals and people in daily life. Active avoidance is a fundamental behavioral response to danger and has 

been studied under solo conditions using the platform-mediated avoidance (PMA) task (Bravo-Rivera et al., 2014). To understand the impact of social 

cues on active avoidance, the PMA task was modified such that rats underwent PMA in mirror chambers in the presence of a same-sex partner separated 

by a perforated plexiglass barrier. Behavior data collected suggested differences in PMA acquisition under solo vs. social conditions. Rats who underwent 

conditioning with a partner showed significantly higher freezing following during conditioning, suggesting a social facilitation of freezing (solo n = 61, social 

n =53). Prefrontal substrates of the anterior cingulate cortex (ACC) were manipulated during active avoidance to determine what impact ACC activity may 

have on that behavior under a social condition. Following infusion of an adeno-associated virus (AAV) expressing either ArchT-eYFP or eYFP and fiber 

implantation in the ACC, rats underwent PMA training under solo or social conditions for 10 days. Next, a test session occurred in which the ACC was 

photosilenced during a 2-tone test, under solo or social conditions. Preliminary data show that photosilencing ACC in solo rats tended to decrease 

avoidance as measured by time spent on the platform during the tone (ArchT: 59%, n=9; eYFP: 88%, n=5; p=0.07). 

 

Funded by the Cognitive & Neurobiological Approaches to Plasticity (CNAP) center and the Kansas IDeA Network of Biomedical Research Excellence (K-

INBRE, #P20 GM103418). 
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74. Unused 
 

75. Ingredients and Impacts of Energy Drinks on the Heart 
Ashton Bickle, Landen Clark, Peyton Zimmerman  
Hays High School -Night at the lab winners 2022 
 
Energy drinks typically contain large amounts of caffeine and other stimulant additives such as taurine and L-carnitine and are a popular beverage choice 

of teenagers.  These stimulants can increase alertness and energy, as well as increase heart rate, blood pressure, and breathing.  We conducted an online 

poll in our high school to determine the reasons that students purchase energy drinks, as well to identify the most popular energy drinks students purchase.  

We then designed a double-blind study to determine the effect of caffeine and other energy drink additives on the resting heart rate of high school students.  

Participants ranged from those who consume energy drinks regularly to those who rarely drink them.  In our study, twelve individuals consumed either a 

carbonated drink containing no caffeine, or an energy drink containing 160 mg of caffeine.  Resting heart rate was monitored throughout the experiment.  

 
76. Unused 
77. Unused 
78. Unused 
79. Unused 
80. Unused 

 

81. Impact of Spaceflight and Microgravity on the Mouse Adrenal Gland and Steroid Pathways 
Avanelle Stoltz1, Payton Nies1, Xiaoman Hong1, Eduardo A. Almeida2, Lane K. Christenson1 
1University of Kansas Medical Center, Kansas City, KS, 2NASA Ames Research Center, Moffett Field, CA 
 
Spaceflight and microgravity elicit stress effects in animals, and the adrenal glands are key to an animal’s ability to respond to acute and chronic stress. 

Cyclin dependent kinase inhibitor 1a (CDKN1A, aka P21) is involved in transcriptional regulation of cell cycle progression, cellular senescence, and in 

previous studies P21 was elevated in adrenal cortexes of rats and humans in association with DNA damage. Wildtype (n=10) and P21 knockout (n=10) 

female mice flown on the Rodent Research-10 mission, spent 30 days aboard the International Space Station before being sacrificed, carcasses frozen, 

and returned to Earth for dissection. The three control groups included preflight (basal; n=20), vivarium (n=24) and habitat (n=20) controls. Immediately 

upon thaw, one adrenal was fixed in 4% paraformaldehyde for histology and one frozen in liquid nitrogen for RNA extraction. Quantitative RT-PCR was 

performed on genes involved in glucocorticoid (e.g., StAR, CYP11a, 3B-HSD, CYP21a, and CYP11b1) and epinephrine (e.g., tyrosine hydroxylase, DOPA 

decarboxylase, dopamine-B-hydroxylase, and PNMT) synthesis pathways. No gross morphologic differences in adrenals were observed at dissection 

across genotypes or treatment groups, and histologic differences were also not immediately evident. No differences in gene expression in the glucocorticoid 

or epinephrine pathway were observed across the flight and control groups. However, in the vivarium control alone there was an increase in CYP21, StAR, 

and 3B-HSD in the P21 knock out mice. Current data indicates no evidence of chronic stress, implying the mice may have adapted to the microgravity 

environment, while evaluation of acute stress responses are ongoing. 

Project supported by KINBRE Summer Scholar Fellowship to AS and NASA NNX15AB48G to LKC and NASA NNH14ZTT001N 0063 to EA 

 
82. The role of the C-Terminal Domain of Topoisomerase II in Mitosis 

Manley, Lydia1, Yoshiaki Azuma1, Bunu Lama1, Duncan Clarke2 

1Department of Molecular Biosciences, University of Kansas 
2Department of Genetics, Cell Biology, & Development, University of Minnesota 
 
Type II DNA topoisomerase α (Topo IIα) is a critical enzyme in the decantation of sister chromatids during mitosis via strand passage reactions (SPR). A 

high salt extraction condition disrupts interactions between Topo II and DNA in vitro, suggesting the interaction Topo II has with mitotic chromosomes is 

mediated by an additional molecule besides its DNA binding activity. The Topo II’s C-terminal domain (CTD) – a dispensable part in regard the SPR activity 

in mitosis – was found to play a critical role in the specific interaction between Topo II and methylated histone chromatin as it was retained on mitotic 

chromosomes following salt extraction. Further mono-nucleosome pull-down assays with recombinant proteins samples of Topo II-CTD (wild type and loss 

of binding) revealed that the last 31 amino acids of the CTD – coined the chromatin-tethering domain (ChT) – was essential in Topo II binding to methylated 

histones of mitotic chromosomes. Loss of ChT led to very salt-sensitive binding whereas samples with the ChT present retained on mitotic chromosome 

in high salt conditions, suggesting the ChT may be what’s actively engaging in decantation during mitosis and is critical in the regulation of Topo II function 

during mitosis. Better understanding the role of Topo II’s ChT may also lead to better understanding the functional differences between mitotic Topo II α 

and non-mitotic β isoforms.  

Tags: Mitosis, Topoisomerase II, C-terminal Domain 

 
83. An investigation of the role of nuclear membrane proteins on collective cell migration 

Richardson, Claire1, Emily Burghardt1, Nirupama Kotian1, Jocelyn A. McDonald1 

1Division of Biology, Kansas State University, USA 
 
Collectively migrating cells are essential during processes such as organogenesis and wound healing but are also observed in different cancers. Cancer 

cells that metastasize in the body have been shown to travel collectively through spaces smaller than a single cell nucleus. To accomplish this, the cell 

nucleus must be able to accommodate shape changes along the migratory path, and nuclear membrane integrity is essential for proper gene expression. 

Similarly, a group of migrating cells in the Drosophila melanogaster ovary, a group of cells known as border cells undergo a collective migration. Within 

the egg chamber, the border cell cluster detaches from an epithelium, squeezes between the larger surrounding nurse cells, and then migrates to the 

oocyte at the anterior end. We hypothesize that a flexible nuclear membrane is necessary for the border cells to help them fit through these small spaces. 

Without this flexibility, the border cell cluster will stall in the migratory path. We used RNA interference (RNAi) to knockdown protein function in the three 

inner nuclear membrane proteins that compose the LINC (‘linker of nucleoskeleton and cytoskeleton’) complex. We identified three components: klarsicht 

(klar), muscle specific protein 300 (msp300), klaroid (koi) for which knockdown causes border cell migration defects. To analyze nuclear deformation in 

migrating cells, we are building fly lines with klar, koi, or msp300 knockdown. With a combination of live and fixed imaging, we will assess the role of 

nuclear shape changes in the Drosophila border cells, whose migration resembles that of metastasizing cancer cells. 
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84. Comparison of strains of Staphylococcus aureus associated with foodborne illnesses following the whole genome sequence analysis approach 

Marissa Vail1, Charlene Jackson2, and Anuradha Ghosh1 
1Department of Biology, Pittsburg State University, Pittsburg, KS 
2Bacterial Epidemiology and Antimicrobial Resistance Research Unit, USDA-ARS, Athens, GA 
 
Recent scientific progressions in the field of whole genome sequencing (WGS) have allowed genomic studies to be applied to a multitude of industries, 

one of the most notable being the food industry. The abundance or absence of genes in a potential bacterial pathogen provides insight to its evolutionary 

history. Goals of this study were to retrieve WGS data from 5 strains of Staphylococcus aureus isolated from retail food and human patient, compare their 

genome sizes and distribution patterns of selected genes, and also to compare these genomes with non-pathogenic strains of S. aureus. Total genomic 

DNA was isolated using a DNA isolation kit, quantified, and was sequenced using Illumina platform MiSeq. The genome sequences were annotated and 

analyzed using an array of Linux-based command line programs including concatenation, Trimmomatics, SPAdes, QUAST, and PROKKA. Identification 

based on 16S rRNA and IF-2 genes confirmed that all strains belong to Staphylococcus aureus. Genome size, GC%, rRNA and tRNA molecules were 

noted. The abundance of the following genes encoding toxins, antibiotic resistance, heavy metal resistance, biofilm formation, amylases, lipases, 

proteases, etc. are being determined. Further analysis of these genomes will be performed using OrthoFinder. 

 
85. The role of UNC-6/Netrin in directing axon guidance at a distance 

Raymonda Tsatsou, Kelsey Ferguson, and Erik Lundquist 
The University of Kansas, Lawrence, KS 
 
In C. elegans, the axon guidance cue UNC-6/Netrin is a secreted protein that directs dorsal-ventral axon guidance by a mechanism conserved across 

vertebrate and invertebrate animals. Recent results from the Lundquist lab and other labs suggest that UNC-6/Netrin might have close-range and longer-

range roles. To begin to dissect these roles, we used CRISPR/Cas9 genome editing to generate a membrane-anchored UNC-6/Netrin molecule that is 

predicted to not diffuse from the cells in which it is expressed. unc-6 is expressed in neurons and processes in the ventral nerve cord, and is required for 

the ventral guidance of the axons of the AVM and PVM neurons, which are dorsal to and not in contact with unc-6-expressing cells (i.e. require diffusible 

UNC-6/Netrin). Preliminary results indicate that membrane-anchored UNC-6 is not sufficient to rescue axon guidance defects of AVM axons. PVM axons 

are currently being analyzed. These results suggest that diffusible UNC-6/Netrin is required for proper axon guidance of AVM (and possibly PVM) axons, 

and that the membrane-anchored unc-6 genome edit likely abolishes diffusible UNC-6. 

 
86. Range Expansion for the Nine-Banded Armadillo (Dasypus novemcinctus): The Potential for Leprosy Transmission in the United States 

Austin Abram 
Department of Biological Science, Pittsburg State University  

 
Nine-banded armadillos (Dasypus novemcinctus) have slowly expanded their range northward over the last 150 years, now occupying a third of the United 

States. Armadillos are the only known nonhuman animal that naturally carries the Mycobacterium leprae virus that causes leprosy. Thus, armadillos’ range 

expansion due to climate change and urbanization may lead to an increase in the zoonotic transmission of leprosy. We are utilizing two sources of data to 

update the range for nine-banded armadillos: annual nationwide Snapshot USA data (2019, 2020) and data from an ongoing Kansas spotted skunk 

(Spilogale interrupta) survey (2022). We used passive camera traps for Snapshot USA, surveying over 1,450 locations across two years (104,734 trap 

nights) during autumn, and found armadillos at 7% Snapshot locations. For a more intensive look at the armadillo range in Kansas, we surveyed 117 

baited camera locations (3500 trap nights) in the winter and summer of 2022. Armadillos were found at most camera trap locations in Kansas (77%); 

however, their range in Kansas was similar to a 2014 report of their distribution. We hope that data collected from this study will assist public health 

researchers in developing future research and management plans for this species as it becomes newly introduced across most of the central and northern 

United States. 

 
87. Running on empty: effect of starvation stress on Drosophila sturtevanti courtship 

M. J. Bryant and J. M. Gleason 
University of Kansas, Ecology and Evolution Biology 
 

An organism’s physical condition and energy reserves are limited and may be sapped by stress; therefore, stress may limit an organism’s ability 
to perform courtship. Drosophila courtship consists of signals transmitted in multiple modalities, including vision, touch, and sound. Courtship songs are 
performed in the Drosophila saltans species group by male flies to stimulate a female fly to accept the male as a mate. The courtship songs of most of the 
species consist of two types of pulse song, which are made up of discrete pulses produced in bursts. Drosophila sturtevanti has a novel, tonal auditory 
song, a ‘beep’, in addition to a pulse song. To understand the novel song type, we investigated how stress influences song and compared song parameters 
associated with mating success. Given that song is energetically costly, we predicted that starved individuals are not able to perform song as well as 
control individuals. We also predicted a difference in mating success between stressed and unstressed flies. Lastly, we hypothesized that song parameters 
differ between the courtship songs of males who are successful compared to males who are unsuccessful at mating. To test the hypotheses, we recorded 
and analyzed the courtship song of fed and starved males. We found no difference in copulation success between males that experienced different stress 
states, although song parameters differed. Males who mated and males who did not mate differed in the quantity of beeps produced. We discuss the 
implications of these results. 
 

88. Annotation of IMD signaling pathway genes in Tribolium madens 
Brandon Rider, Teresa Shippy, Will Tank, Susan Brown 
K-INBRE Bioinformatics Center, Division of Biology, Kansas State University 
 
The Immune Deficiency pathway (IMD) is a highly conserved signaling pathway in insects that regulates antibacterial defense responses. Several genes 

that are part of the IMD pathway have orthologs in human TNFR1 signaling which helps mediate apoptosis and inflammation response. Because of this, 

insects that contain these orthologs can serve as model organisms for studying human diseases caused by abnormal TNFR1 signaling. These include 

many autoimmune and neurodegenerative diseases.  Here we present identification and manual annotation of genes from the IMD pathway in the black 

flour beetle, Tribolium madens. 
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89. The procedure of methodical lab and Genomic data 

Smith.K, Felicia Johnson, and Yonathan Tilahun. School of Agriculture and Applied Sciences, Langston, OK 73050. 
 
Science based completion of studies require specific types of experiments. The purpose of this abstract is to highlight, identify, and provide a solution for 

laboratories located at 1890 Land-grant institutions. Langston University, an 1890 Land-grant institution, follows these and upcoming mandates where 

identification and development to conduct high-quantity and high-quality research are completed. The use of laboratory kits makes these capabilities 

possible. During the process, there are specific lab procedures that scientists must follow to get an accurate set of data. The right kit for the right procedure 

can prevent harm, cross-contamination, time, effort, accuracy, and precision. Understanding how to use the various instrumentation for the different types 

of procedures are essential. Pre-planning for laboratory procedures is a requirement and can prevent a lot of damage to eventual data collection and help 

alleviate overabundant spending.  For example, writing and labeling tubes precisely is an important step that can aid downstream processes to move at a 

greater rate. Having an abbreviation for different samples creates a system. It is vital that the team double-checks before they do their part. An example 

of using a kit includes the Norgen Biotek™ (Thorold, Canada) DNA extraction kit. Distinguishing different samples used, such as blood or fecal samples, 

to extract DNA. Furthermore, understanding the purpose is important for research processes to be completed. This will result in data creation and 

interpretation.  

 
90. Range Extension of the Fulvous Harvest Mouse (Reithrodontomys fulvescens) in Kansas 

Lilly Duncan, Michael Jungen, and Lorelei Patrick 
Fort Hays State University 
 
Reithrodontomys are a genus of New World harvest mice that have longitudinally grooved upper incisors. Harvest mice occupy many habitat types within 

Kansas, including grasslands and shrubby meadows. Until recently, the fulvous harvest mouse (Reithrodontomys fulvescens) was only known from the 

southernmost counties in Kansas. Two mice were recently captured and collected in Sedgewick County, a northward range expansion.This study set out 

to genetically confirm the species identity of the fulvous harvest mice from Sedgewick County and explore the genetic diversity of the Reithrodontomys 

genus in Kansas. We extracted DNA from tissues of the three species of harvest mice in Kansas,R. fulvescens, R. megalotis, and R. montanus, preserved 

in the Sternberg Museum. We amplified and sequenced the mitochondrial cytochrome b gene and aligned our sequences with those from GenBank. We 

inferred a maximum likelihood phylogeny using IQTree. Our analyses confirm the northward range expansion and subsequent reproduction of the fulvous 

harvest mouse within Kansas.   

 
91. Community Based Research: Camera Trapping in the Haskell Wetlands Complex Uncovers Patterns of Vertebrate Habitat Usage and Migration 

Corridors (Lawrence, KS) 
Secondine, Victoria1; Bridgett Chapin1; Debra Baker1,2; Leah Nelson; Courtney King1.  
1Natural Science Department, Haskell Indian Nations University, 2Kansas Biological Survey, University of Kansas. 
 
This poster displays undergraduate research performed in the campus wetlands of Haskell Indian Nations University, in eastern Kansas, from May to 
November of 2022. The Haskell wetlands are approximately 52 acres and are part of a larger wetland that was affected by the construction of the South 
Lawrence Trafficway (SLT), which presents a barrier to wildlife dispersal. This research, as a continuation of a study that began in summer 2021, uses 
camera trapping to document vertebrate activity. A total of 15 trail cameras were placed at: each of the four wetland basins; a forested area within the 
wetlands complex; migratory paths along a major road; and at two underpasses of the SLT. Only 10 of the camera sites were further analyzed and 
described in this poster. The data collected defines what species of vertebrates are present in the wetlands, describes habitat usage, identifies migration 
corridors and frequently used wildlife paths, and monitors the recently returned North American River Otter (Lontra canadensis) population. Preliminary 
results show an addition of 10 species to the ongoing master vertebrate species list (77 species). Combining this with previous studies, North American 
River Otters have been documented in these wetlands year-round since May of 2021 with a population estimate of 6 otters. There were 7 mammal species 
recorded using the underpasses, which underscores the importance of these highway features as migratory corridors. The information gathered could be 
useful for advising wetland management decisions and future projects in the surrounding area such as trafficway expansion. 
 

92. Research for the Common Good: Can we trust lead-free marketing for tableware? 
Qiyang Zhang 
Physical Sciences, Emporia State University 
 
Lead is frequently used in paint and glazes that seal earthen tableware. Since the 1960s, child lead poisoning has become a public issue (Rabin, 1989). 
Identifying lead poisoning can be challenging, because the symptoms frequently seem very benign and manifest in different ways such as gastrointestinal 
problems, delays in physical development, and impaired neurologic development (Warniment et al., 2010). Even exposure to very low levels of lead is 
associated with significant loss if IQ during childhood; hence, to protect public health, near-zero levels of exposure to toxins are essential (Lanphear, 
2017). 
Like lead, cadmium also interferes with the central nervous system and other body functions (Flora, 2009). It is used as a pigment and produces vibrant 
yellow, orange, and red colors and glazes (OSHA). This toxin has a long half-life and kidneys retain cadmium for 10-30 years (Clemens et al., 2013). 
To the best of our knowledge, claims of lead-free and cadmium-free tableware has not been tested and evaluated. We will use two main methodologies 
to measure the levels of lead and cadmium in drinkware: method by Food and Drug Administration (FDA Elemental Analysis Manual, Jan. 2020), and the 
U.S. Environmental Protection Agency’s (EPA) procedure (EPA method 3050b). We will either confirm that consumers can trust such claims, that the 
claims are false, or that only certain brands fulfill their marketing claims. 
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93. Optimization of carbohydrate detection in wheat using Sucrose/D-Fructose/D-glucose Assay 

Chi Dung Luu,1 Olivia Howgill,1 Hannah Kinmonth-Schultz1,2 

1Department of Molecular Biosciences, University of Kansas  
2Department of Biology, Tennessee Tech University  
 
As industrialization is developing more and more extensively, atmospheric concentration of carbon dioxide ([CO2]) increases dramatically due to exhaust 
and waste from factory and industry. Elevated [CO2] correlates with a delay in flowering time and expression of a flowering repressor gene, FLOWERING 
LOCUS C (FLC). For this project, I was trying to utilize a Sucrose/D-Fructose/D-glucose Assay Kit to quantify the amount of carbohydrates, which would 
be altered in response to [CO2] accumulation, to ultimately assess whether carbohydrates correlated with the expression of that flowering gene. Two 
different lines of sample, Control Genotype (CG) which does not respond to the accumulation of [CO2], and Selected Genotype (SG) which does alter its 
response to the change, were conducted. As of result, a concrete protocol had been developed that incorporated the specific resources available in the 
lab and was used to successfully extracted metabolites and quantified the concentration of carbohydrates in wheat body. Moreover, this project successfully 
suggested that the manufacture protocol and required equipment could be optimized and incorporated with available resources, but still successfully obtain 
desired results.  
 

94. Structure-guided Design, Synthesis, and in-vitro Evaluation of a Novel Class of SARS-CoV-2 3CL Protease Inhibitors 
Dennis J. Howard1, Trent K. Madden1, Abdul-Rahman M. Jesri1, Yunjeong Kim2, Krishani Dinali Perera2, Hayden A. Thurman1, Chamandi S. Dampalla1, 
Alexandra J. Machen3, Maithri M. Kashipathy3, Lijun Liu3, Kevin P. Battaile4, Scott Lovell3, Kyeong-OK Chang2, William C. Groutas1 
1Department of Chemistry and Biochemistry, Wichita State University, 2Department of Diagnostic Medicine & Pathology, Kansas State University, 
3Protein Structure and X-ray Crystallography Laboratory, University of Kansas, 4NYX, New York Structural Biology Center 
 
The morbidity and mortality associated with the COVID-19 pandemic caused by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) is 
continuing to have a major impact on public health and the global economy. The timely discovery and introduction into the clinic of effective vaccines and 
monoclonal antibodies has greatly ameliorated the impact and threat of the disease, however, there is a pressing need for the development of effective 
and complementary countermeasures, such as a diversified portfolio of direct-acting antivirals (DAAs), that can be rapidly deployed against SARS-CoV-2 
and variants, including emerging and re-emerging coronaviruses. 
The two main objectives of my research are the following:  

(1) I will conduct the multistage synthesis of several design elements used to exploit favorable binding interactions with the S4 subsite of the enzyme. 
(2) I will then tether the design element to an intermediate containing glutamine surrogate and leucine.  

The synthesized series of inhibitors will be fully purified and characterized using chromatography, NMR spectroscopy, and mass spectrometry. The 
inhibitors will then be evaluated in-vitro through a collaboration with a research group at K-State-Vet School. The design of the inhibitors will also be 
facilitated by determining high-resolution cocrystal structures of enzyme-inhibitor complexes. The optimization of pharmacological activity and 
physicochemical properties of the inhibitors will involve iterative cycles of synthesis, screening, and x-ray crystallography. 
 
This research was supported by the National Institutes of Health (R01 AI109039 and A161085) and K-INBRE (P20 GM103418). 
 

95. DNA methylation as a measure of X-inactivation escape in circulating Cd11b myeloid cells with age 
Jihra James1 and William Freeman2 

Langston University 
 
Sex-chromosomally driven differences in gene expression within microglia and other macrophages contribute to age-related disease. Of particular interest 

is age-related ‘sterile’ neuroinflammation which is more pronounced in females than males and may underlie sex differences in neurodegenerative disease 

prevalence. X-inactivation is an important dosage compensatory mechanism used to silence one of the two X-chromosomes in females. Maintenance of 

X-inactivation relies on epigenetic mechanisms, such as DNA hypermethylation. With aging, epigenetic machinery becomes dysregulated and several 

gene products escape X-inactivation. Our hypothesis is that X-chromosome DNA methylation will change with age in females in microglia within the brain 

and potentially in circulating macrophages as well, indicating escape from X-inactivation. To assay DNA methylation, we used Bisulfite Amplicon 

Sequencing (BSAS) of X-chromosomally-encoded immune mediators (Tlr7, Tlr8 Gpr34).  Circulating Cd11b myeloid cells, close relatives of brain resident 

microglia, were assayed initially using blood collected from male and female mice at young (6 mo) and old (25 mo) timepoints. Following red blood cell 

lysis, circulating Cd11b myeloid cells were isolated using magnetic-activated cell sorting (MACS). Cell input and Cd11b+ cells were analyzed by flow 

cytometry prior to isolation of DNA for BSAS. BSAS analysis did not reveal any significant differences in methylation by age or sex indicating that these 

genes do not escape X-inactivation in this cell population. Future studies will examine microglia, a much longer-lived cell population, and more potential 

candidate genes for escape from X-inactivation. 

 
96. PLANT COMMUNITY COMPOSITION IN THE HASKELL WETLAND BIOMAT (LAWRENCE, KS) 

Summers, Dorothea¹, Bridgett Chapin¹ 
¹Department of Natural Sciences, Haskell Indian Nations University   
 
The Haskell Wetlands, which make up the southern campus for Haskell Indian Nations University, are an important part of the local ecosystem and provide 

a valuable research space for the environmental science students and faculty. These wetlands in eastern Kansas were disturbed for agricultural purposes 

many years ago, and are impacted by the adjacent South Lawrence Trafficway, but are currently being restored. Up to this point, there has not been a 

thorough study analyzing the aquatic vegetation in the Haskell Wetlands, especially the floating macrophytes (the biomat). In order to document the floating 

and emergent aquatic vegetation in the four basins of the Haskell wetlands, quadrat data from 8 sites was collected each week from July to August 2022. 

Specifically, we measured temperature, water depth and plant community composition and change over time. Initial observation indicates that the Haskell 

biomat community is made of at least 6 species across the 4 basins. The four basins were mostly dominated by the surface floating wolffia columbiana. 

The NE basin was the most diverse, as it presented two more species than the other basins. Importantly, this study documented the before and after of 

an unusual dry out event for the basins this summer. All four basins experienced sizable changes in water levels which affected which species were 

present in the quadrat. This study builds on previous monitoring efforts, and it is anticipated for the plant community in the wetlands to be monitored long-

term by students, faculty and the whole local community. 
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97. Aerobic Exercise Improves Cognitive Performance and Modulates Medial Prefrontal Cortex Volume in a Rodent Model of Autism 

C. King1, A. Pahua2, T. Davison1, I. Mali3, M. Payne3, S. Bossman3, B. Plakke2 
Cole King1, Alma Pahua2, Taylor Davison1, Bethany Plakke2 
1Division of Biology, Kansas State University 
2Department of Psychological Sciences, Kansas State University 
3Department of Chemistry, Kansas State University 
 
Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder with core symptoms of restricted and repetitive behaviors, social deficits, and 

communication impairments. Exercise interventions show great promise in treating neurodevelopmental conditions like ASD, but the mechanism by which 

they may do so is poorly understood. The current study subjected adolescent valproic acid-exposed (VPA) rats to an aerobic exercise intervention and 

their cognitive performance was assessed in adulthood using an attentional set-shifting paradigm. After the set-shifting task was completed, brains were 

collected for MRI measurement and regions of interest were segmented. All behavioral data collection and brain segmentation was conducted by blind-to-

condition researchers for N=88 rats (Male: Exercise control 9, Sedentary Controls 9, VPA Exercise 12, VPA Sedentary 13; Female: Exercise control 10, 

Sedentary Control 9, VPA Exercise 13, VPA Sedentary 13). Data were separated by sex based on past findings. A main effect of treatment was found for 

both sexes by two-way ANOVA (condition: control vs VPA, treatment: exercise vs sedentary), indicating that exercise groups were significantly better at 

making extra-dimensional shifts of attention than sedentary groups. Past research has demonstrated that overgrowth in the medial prefrontal cortex, 

anterior cingulate cortex, and functionally connected cerebellar regions are correlated with impaired cognition in both humans with ASD and animal models. 

In this study, female VPA rats subjected to exercise had mPFC volumes that were closer to those of control rats than sedentary VPA females. These 

results suggest that exercise can modulate brain volume in young animals and may improve cognitive outcomes. 

 
98. Determining the apoptotic timeline during ALA-mediated PDT of breast cancer cells in vitro via digital fourier holographic microscopy and 

optical scatter imaging 
Moore, Lauren E.1, Rossi, Vincent M.2, Basnet, Bijaya2 
1Washburn University Department of Biology  
2Washburn University Department of Physics and Astronomy 
 
Aminolevulinic acid (ALA)-mediated photodynamic therapy (PDT) is generally understood to cause an apoptotic response by cells due to the production—

and therefore localized activation—of protoporphyrin-IX (PpIX) at mitochondria. Human breast cancer cells (T-47D) are imaged for one hour in vitro via a 

Digital Fourier Holographic Microscope while undergoing ALA-mediated PDT. Reconstructed holograms are analyzed via Optical Scatter Imaging (OSI) in 

order to detect swelling of mitochondria as a result of photodamage and therefore the apoptotic timeline. Fluorescence microscopy assays are performed 

on experimental and control groups in order to verify an apoptotic response of cells to ALA-mediated PDT. 

 
99. Analysis of Siren lacertina Genome to Identify Sex-Specific Markers 

Divya Natesan, Dr. Bin Shuai 
Wichita State University- College of Liberal Arts and Sciences- Department of Biological Sciences 

 
The Greater siren (Siren lacertina) is a large aquatic salamander living in the Southeastern United States. Increasingly common severe droughts combined 

with habitat loss threaten their populations given their reliance on aquatic habitats. Dr. Luhring (WSU) currently studies the effect of the droughts and 

drying events on amphibian species such as the greater siren. Sex is a key demographic parameter that is especially hard to categorize in immature 

amphibian stages and in paedomorphic species (e.g., S. lacertina retains larval features well into adulthood). This creates ambiguity when differentiating 

between male and female individuals of many species and life stages of amphibians. This study aims to provide a genetic approach to distinguish the sex 

of S. lacertina by identifying sex-specific markers that can be readily confirmed with a PCR-based assay. Genetic approaches are especially useful to 

integrate into ecological studies where questions cannot be answered through visual observation. We have isolated genomic DNA from cartilage and claw 

tissue samples obtained from known males and females. DNA sample quality was confirmed with PCR using primers for a mitochondrial gene. The next 

step involves checking the feasibility of using female-specific genetic markers that were identified from another salamander species to characterize the 

sex of S. lacertina. Successfully identifying sex-specific markers for S. lacertina would permit us to identify the sexes of ~300 S. lacertina from the most 

well-studied population in the world that currently lacks sex-specific data. 

Supported by the Kansas INBRE, P20 GM103418 

 
100. Impact of Simulated Galactic Cosmic Radiation and Hindlimb Unloading on the Mouse Adrenal Gland Morphology and Histology 

Payton Nies1, Shun'nya C. Taylor2, Avanelle Stoltz3, Makaila Olson4, Marissa R Burke5, Amber M Paul6, Candice Tahimic7, April Elizabeth Ronca8, Lane 
K Christenson9  
University of Kansas Medical Center1,2,3, Embry-Riddle Aeronautical University4, Weill Cornell Graduate School of Medical Sciences5, ERAU, BMSIS, 
and NASA ARC6, University of North Florida7, NASA Ames Research Center8, University of Kansas Medical Center Dept. Cell Biology and Phisiology9 

 
Stress related impact of Galactic Cosmic Radiation (GCR) combined with microgravity in space are concerns for astronauts going beyond the Van Allen 

belts on their way to the Moon and Mars. The adrenal gland is the central endocrine tissue involved in stress management, adrenal hormones regulate 

the immune system, cellular and tissue metabolism, and glucose and sodium balances. Adult (6 m old) female (n=18) and male (n=18) C57BL/6J mice 

were divided evenly into 6 treatment groups (control, hindlimb unloading (HU), irradiated (IR), HU+IR, group house control, and group house IR). Adrenals 

were dissected and fixed for 24 h in 4% paraformaldehyde, followed by transfer to 70% EtOH, and shipment to KUMC. Adrenals were then embedded in 

paraffin and serial sectioned and 4 central sections from each were stained with H&E, prior to imaging on a Nikon 80i microscope. Whole adrenal cross 

section area, medullary area, and cortex area were determined. General adrenal gland morphology and histology did not appear to be affected by hindlimb 

unloading or GCR exposure. Total cross-sectional area, medullary region, and cortex of the adrenal were not different across treatment groups. Male 

adrenal cross-sectional areas are half the size of the female adrenals, due to a difference in cortex area. In conclusion, simulated microgravity and GCR 

did not dramatically affect the adrenal gland histology or size.  

 

Support from Accelerate Cancer Education Internship Program (KUCC), KINBRE Summer Scholars Program (KUMC) Grant P20 GM103418, NASA 

Human Research Program (HRP) Human Factors Behavioral Performance Element Grant 18 18FLAG 2 0028. 
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101. Identification of CRH dense brain regions in the fore- and mid- brain of pair bonded male and female prairie voles. 

Emalee Andrews, Kyle R. Gossman, Adam S. Smith 
Department of Pharmacology and Toxicology, University of Kansas, Lawrence, KS 
 
Corticotrophin-releasing hormone (CRH) is most widely known for controlling the hormonal response to stress, but it has also been found to promote cue-
triggered craving, reward-seeking behavior, and social motivation. Recently, our lab has also found a function in the CRH system to facilitate the formation 
of a preference for a partner over other conspecifics in the prairie vole (Microtus ochrogaster). Prairie voles are socially monogamous and have been used 
for over three decades to study neurobiological systems that govern social attachments in the form of pair bond, or the social bond that is formed between 
a breeding pair. CRH is produced in the paraventricular nucleus of the hypothalamus. There are known regions that the CRH has been associated with 
the formation of social attachment, such as the nucleus accumbens and the bed nucleus of the stria terminalis, but the purpose of this research is to map 
CRH neurons in the forebrain and midbrain to identify regions of interest (ROI) when studying pair pond formations. Through in situ hybridization mRNA 
density of CRH will be quantified based on an optical density. CRH and its receptors will be quantified by autoradiography.  
 

102. Directed Neuronal Migration and Elucidating the Regulatory Role of Calcium 
Audrey Scherrman, Li Yao 
Department of Biological Sciences, Wichita State University 
 
The existence of endogenous electric fields (EFs) has been observed in developing and regenerating tissues. Steady direct current (DC) EFs have also 
been measured in the development of the central nervous system (CNS). It was suggested that physiological EFs are involved in CNS development. 
Previously reported studies on EFs show that the selective disruption of EFs in the neural plate and neural fold stages during embryonic development 
induced profound defects in gross patterning of CNS development. However, the cellular and molecular response of neurons to EFs has not been clearly 
demonstrated. PC12 cells (Rat pheochromocytoma cells) have been an extensively used model in neurobiological studies as they exhibit some features 
of mature dopaminergic neurons. Our study investigated the PC12 cell migration in electric fields. In the study, we observed clear trends of cell migration 
guided by electric fields. The PC12 cells migrated to the cathode in the EFs. This study offered a new model for neuronal cell migration. The importance 
of Ca2+ in directed cell migration has also been long recognized. A previous study showed that a local, leading-edge Ca2+ signal formed a positive-
feedback loop that regulated macrophage migration. However, its role in electric field guided neuronal cell migration has not been reported yet. Our study 
investigates the calcium fluctuation in neural cell migration in EFs.  
 
Supported by the K-INBRE, P20 GM103418 
 

103. Infection kinetics and immunopathology of SARS-CoV-2 variants in cerebellum of the domestic cat model of COVID-19 
McKenzie Connor1, Caden Miller2, Miruthula Tamil Selvan2, Craig Miller2 
1Langston University, Langston, OK; 2 Department of Veterinary Pathobiology, College of Veterinary Medicine, Oklahoma State University, Stillwater, OK 
 
Previous studies have shown that domestic cats are susceptible to infection with SARS-CoV-2 and may develop severe clinical disease similar to COVID-

19 patients. Domestic cats not only become infected and transmit the virus to other cats, but also produce antibodies to protect from re-infection, indicating 

that the feline model of infection is an excellent representation of the human COVID-19 infection to evaluate mechanisms of infection. Similar to humans, 

SARS-CoV-2 has been detected by PCR to be present in the brainstem of infected cats and may be associated with neurologic manifestations such as 

those observed in human patients with post-acute COVID-19 syndrome. The objective of this study was to localize SARS-CoV-2 in the brainstem of cats 

during infection, and we hypothesized that viral proteins would be present within ACE2-expressing neurons in the brainstem tissue during acute infection. 

To test this hypothesis, immunofluorescence assay (IFA) analysis was performed using antibodies specific for SARS-CoV-2 and ACE2. Dilutions of 

antibodies were optimized in brainstem tissues using infected lung tissues as positive controls. Results from confocal microscopy evaluation demonstrate 

the presence of SARS-CoV-2 antigen in small numbers of ACE-2 expressing neurons and microglia in the gray matter of the brainstem, as well as scattered 

immune cells in the meninges, indicating that SARS-CoV-2 viral proteins may traffic to the brainstem across the blood-brain-barrier. Future studies will 

utilize IFA to evaluate regulation of inflammatory mediators in the central nervous system during SARS-CoV-2 infection. 

 
104. Computational Prediction of Chloroplast Outer Envelope β-barrel Proteins 

Emily Proctor, Daniel Montezano, Rebecca Bernstein, Joanna S. G. Slusky 
Center for Computational Biology, University of Kansas, Lawrence, KS 66045 
 
Chloroplasts are responsible for photosynthesis which requires a very different set of reactants than glucose-based metabolic systems. These reactions 

consequentially need different import machineries for the different reactants. The movement of substances in and out of the chloroplast is understood to 

be accomplished by outer envelope transmembrane β-barrels. Yet to date, there is not a single chloroplast outer envelope protein that has been structurally 

solved and we remain unaware of the variety of proteins that participate in outer envelope import and export. Our laboratory has recently developed a 

computational algorithm to identify bacterial outer membrane β-barrels. Chloroplast outer envelope β-barrels are likely related to bacterial outer membrane 

β-barrels as chloroplasts most likely originated from a primitive prokaryotic cell. We are working to adapt our prokaryotic outer membrane β-barrel identifier 

for chloroplast outer membrane β-barrels. This will allow us to understand some sequence-based differences between bacterial and chloroplast outer 

membrane β-barrels, while also develop a database of chloroplast β-barrels furthering our understanding of chloroplast biology. So far, we have 

reimplemented a database of predicted chloroplast β-barrel sequences for all organisms in the kingdom Plantae. We present an overview of this database 

and describe important class-specific features of the 4,812 sequences of chloroplast outer envelope proteins we have collected so far, along with 

performance against our computational algorithm. 
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105. Good things come in threes: Drosophila-Wolbachia-fungus tripartite interactions 

Aylar Atadurdyyeva1, Robert L. Unckless1, and Jessamyn I. Perlmutter1 

1Department of Molecular Biosciences, University of Kansas 
 

Infections have primarily been studied as a relationship between a host and a pathogen; however, interactions between organisms often have more than 

just two players. Wolbachia is an intracellular bacterium that resides primarily in the reproductive tissues of arthropods like Drosophila. The relationship 

between Wolbachia and Drosophila can be quite complex. In some cases, it may exhibit mutualistic traits such as assistance in host defense against 

various pathogens, which is the basis for several global Wolbachia-based vector control initiatives. This project examines whether Wolbachia infections 

affect fungal infection response in Drosophila hosts. Survival of both female and male Drosophila flies was measured following systemic infection with 

Beauveria bassiana,  Aspergillus fumigatus, Aspergillus flavus, and Fusarium oxysporum. Our results indicate that being infected with Wolbachia has an 

effect on host survival. Understanding the effects of Wolbachia on fungal infections would be important for various vector control efforts as well as for 

understanding the ecology and evolution of this symbiont generally. 

 
106. Developmental Regulation of microRNA Strand Selection 

Joel Sydzyik, Jeffrey Medley, and Anna Zinovyeva 
Division of Biology, Kansas State University. Manhattan, Kansas 
 

microRNAs (miRNAs) are important regulators of gene expression. miRNAs function by binding to mRNAs, resulting in silencing of the targeted 
mRNA. During miRNA biogenesis, miRNAs are processed into partially double-stranded duplexes. A single strand from the miRNA duplex is selected by 
an Argonaute protein, while the other strand is degraded. This process of miRNA strand selection is critical, as the Argonaute-loaded strand determines 
which genes will be repressed. Thus, a switch in miRNA strand selection can result in substantial changes in the expression levels for many genes. 
Although miRNA strand selection is normally robust, certain conditions can disrupt strand selection. Notably, abnormal strand selection is observed in 
several human diseases, including cancer. This suggests miRNA strand selection can change under different contexts, but the extent to which strand 
selection might be regulated remains unclear. Here, we investigated whether miRNA strand selection is developmentally regulated in Caenorhabditis 
elegans. We found several miRNAs where the levels of each strand vary across developmental stages. This indicates that both strands might be functional 
at different times. Developmental regulation of miRNA strand selection for specific miRNAs may play an important role in regulating gene expression 
during animal development. Our working hypothesis is that regulated miRNA strand selection provides a mechanism to change which genes are targeted 
by certain miRNAs and thereby regulate gene expression throughout development. Our current efforts are aimed at identifying the targets of each miRNA 
strand to understand how changes in strand selection impacts gene regulation by those miRNAs. 
 

107. Optimization of genome editing for a developmental pathway in Arabidopsis 
Nguyen, Hieu V.,1 Bilal Ahmad,1 Heather Forster,1 and Kathrin Schrick1 

1Division of Biology, Kansas State University, Manhattan, KS 
 
Class IV homeodomain leucine-zipper (HD-Zip IV) transcription factors are important developmental regulators of gene expression in the plant epidermis. 

GLABRA2 (GL2) is a family member required for trichome development, seed coat formation, and root epidermal patterning. In this project, we applied 

genome editing with clustered regularly interspaced palindromic repeat (CRISPR) technology to generate stable knockout (KO) mutants. The system 

comprises of a CRISPR-associated (Cas9) endonuclease and a guide RNA (gRNA) that brings Cas9 to its target DNA for site-specific cleavage. Non-

homologous end joining results in indels and targeted gene KO. We targeted GL2 using three upstream promoters: GL2, ATML1, and a previously 

described synthetic egg cell enhancer/promoter. The DsRed fluorescent protein gene from Discosoma sp. and HygR, the Hygromycin B 

phosphotransferase resistance gene from Streptomyces hygroscopicus, were used as selectable markers. In this project, we found that targeting of GL2 

under the ATML1 promoter in tandem with HygR as a selectable marker generated a stable germline mutant. Our CRISPR-induced mutation produced a 

truncated protein of 189 amino acids. An insertion of a cytosine (C) nucleotide prior to the codon CGC for arginine alters the reading frame to continue 

with the codon CCG (proline). Quantification of trichomes and seed mucilage analysis of the novel gl2142PPP allele suggests a loss-of-function phenotype. 

The methods developed through this project provide a strategy for studying plant developmental pathways through optimal promoter and marker selection. 

 

This project is supported by the Kansas INBRE (P20 GM103418), the National Science Foundation (MCB 1616818), and USDA-NIFA (KS00-0009-

NC1203) 

 
108. Difference in Gene Expression of M1 and M2 Macrophages in Tumors 

Mia Thompson1, Jen Rowe1, Sherry Fleming1,2   
1Division of Biology, 2Johnson Cancer Research Center, Kansas State University, Manhattan, Kansas   
 
Melanoma is known to be the most dangerous type of skin cancer due to its ability to rapidly spread to other organs. Previous studies have shown peptides 

derived from serum protein Beta2 glycoprotein I (β2-GPI) diminished tumor growth. Preliminary studies have also shown control tumors grow larger in 

male mice than in female mice. However, in mice treated with β2-GPI derived peptides, tumors in male mice decreased in size while tumors in female 

mice showed no change. This preliminary data may be explained by the β2-GPI inhibitor’s effect on macrophage polarization. These inhibitors are 

hypothesized to change the macrophage phenotype from an M2 to an M1 phenotype. M1 macrophages are known to kill tumors while M2 macrophages 

are quiescent. It is possible that β2-GPI derived peptides only change the macrophage phenotype from an M2 to M1 in male tumors and not in female 

tumors. To test this hypothesis, cDNA made from control and peptide-treated tumors of female and male mice were tested for specific genes linked to 

either M1 or M2 macrophage phenotypes - iNOS, Arginase1, and YM1. The expression of these genes were measured through Real Time Polymerase 

Chain Reaction. Initial data suggests a decreasing trend in tumor iNOS mRNA in peptide treated mice. These studies will increase the understanding on 

the different mechanisms in which the peptides affect tumors based on the sex of the mouse.  
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109. Synthesis and Characterization of Aliphatic Hyperbranched Polyester for the Targeted Delivery of Therapeutic Drugs to Treat Lung Cancer 

Caleb Worsley, Neelima Koti, and Santimukul Santra* 
Department of Chemistry, Pittsburg State University, 1701 S. Broadway Street, Pittsburg, KS 66762, United States of America 
*Corresponding authors: Santimukul Santra, Email: ssantra@pittstate.edu 
 
Keywords: hyperbranched polymers, nanomedicine, targeted drug delivery, cancer therapy, nanotechnology 
 

Herein, we report on the synthesis of a new hydrophobic hyperbranched polymer using 1,6- hexanediol and a proprietary malonic acid-based A2B 

monomer. Polymer synthesis was carried out using the melt polymerization technique in the presence of para-toluene sulfonic acid as a catalyst. The 

resulting polymer material was then purified by the solvent precipitation method and characterized by various spectroscopic methods such as NMR, DSC, 

TGA, and FT-IR. The obtained pure polymer was found to be higher molecular weight as confirmed by the results of GPC, which is suitable for drug 

delivery. BQU57 is a hydrophobic Ral inhibitor (related to Ras) that reduces tumor growth, selected for delivery and doxorubicin for a combined treatment. 
 

Both drugs were co-encapsulated while formulating polymeric nanoparticles using solvent diffusion. Lung cancer A549 cells were selected as a model 

cancer line to demonstrate the ability to deliver drugs directly and specifically to a tumor. The surface of the nanoparticles was conjugated with folic acid 

using EDC/NHS chemistry to target folate receptors expressed on A549 cells. These polymer-based nanomedicines were characterized using DLS, UV-

Vis, and TEM techniques. Various cell-based in vitro experiments including MTT, comet, migration, ROS, apoptosis, and necrosis assays were carried out 

to demonstrate the efficacy of these drug- loaded nanomedicines and will be summarized in this presentation. 

 
110. Investigating the compensatory mechanisms between the prelimbic in learning goal directed behavior 

Katie Harker, Abigail McKinney, Sidda Pultz, Ian Davis, Charles Pickens  
Department of Psychology, Kansas State University 
 
Goal-directed behavior is the ability to use previously learned information to guide our future behavior. This is important in our lives because our goals and 

the actions needed to achieve those goals are ever changing. There is evidence that this ability to be behaviorally flexible is disrupted in substance abusers 

across different drug classes. However, the brain areas responsible for this deficit have been hard to elucidate and the literature between the human 

research and animal models is mixed. The prelimbic cortex (PL) and orbitofrontal cortex (OFC) have been extensively studied and both support goal-

directed action, although each guides behavior based on a different sub-set of environmental cues and each is required at different time-points during 

devaluation tasks. Using our lab’s novel devaluation task we have shown that the PL and OFC can compensate for one another after neural insults to 

these areas using lesions. This compensatory mechanism has been demonstrated to be mediated by projections from the mediodorsal thalamus (MDT) 

to these two brain areas. The current project seeks to extend the current literature by lesioning the PL to force the compensatory shift to the OFC, while 

using the fluorescent retrograde tracer cholera toxin b (CTb) injected into the MDT to further probe the circuit of the compensatory mechanism. 

Immunohistochemistry will be conducted to label CTb+ and Arc+ neurons and quantify which neurons are not only projecting to the MDT, but are also 

active during the encoding of the cues associated with the reinforcers during this compensatory shift. 

 
111. The Influence of Melatonin Signaling in Tissue-cultured Neurons 

Kynzie Underwood, Khalid Ghanchi, Katrina Basore, Stephen Fields 
Department of Biological sciences, Emporia State University 
 
Melatonin is a ubiquitous signaling molecule utilized by virtually all cellular organisms. In animals it is well known for synchronizing the circadian rhythm, 
but it also has a variety of other functions, including free radical scavenging, enhancement of immunity, regulation of sugar metabolism, and development 
of learning and memory pathways. The purpose of this study is to characterize how embryonic neuronal development is modulated by melatonin. A wild 
type strain of Caenorhabditis elegans expressing green fluorescent protein (GFP) controlled by the unc-17 promoter was used in order to identify 
cholinergic neurons. Worms grown in liquid culture were harvested and eggs were isolated and disrupted to release embryonic cells. Isolated cells were 
plated on peanut lectin-coated coverslips in L15-10 media and cultured for 10 days with 0.1 nm or 1.0 nm melatonin. Images of fluorescent cells acquired 
with the 40X objective were used to determine lengths of neuronal processes using ImageJ software. On average neurites grown in both concentrations 
of melatonin were significantly shorter than control neurites grown without melatonin. This may be the result of increased synaptic release, an energetically 
demanding process. Further work will utilize a worm strain with fluorescent synapses to determine if melatonin modifies synaptic density of developing 
neurites. Melatonin-dependent differences in neurites will be used to confirm if a GPCR known as PCDR-1 is actually a melatonin receptor. The melatonin 
signaling pathway in C. elegans will allow further characterization of ancestral functions of melatonin in animals. 
 

112.  Loss of REST in breast cancer promotes tumor progression through estrogen sensitization, MMP24 and CEMIP overexpression. 
Aditya M. Vargheese1,6,7, Ashley S. Cloud1, Sumedha Gunewardena1,2, Raeann M. Shimak3,6, Sornakala Ganeshkumar1, Easwari Kumaraswamy3,6, Roy 

A. Jensen3,4,5,6,7, Vargheese M. Chennathukuzhi1,6* 

Departments of: 1Molecular and Integrative Physiology, 2Biostatistics, 3Pathology and Laboratory Medicine, 4Cancer Biology, and 5Anatomy and Cell 

Biology, University of Kansas Medical Center, Kansas City, Kansas; 6The University of Kansas Cancer Center, Kansas City; 7University of Kansas, 

Lawrence, Kansas. 

 

Abstract 

Breast cancer is the most common malignancy in women and is the second leading cause of cancer-related deaths. A subset of breast cancers expresses 

normal levels of REST (Repressor Element 1 Silencing Transcription factor) mRNA but lacks functional REST protein. Loss of REST function is associated 

with a more aggressive phenotype and poor prognosis. Despite this, little is known about the role of REST in the molecular pathogenesis of breast cancer. 

We used MCF-7, an estrogen and progesterone receptor positive breast cancer cell line, and MDA-MB-231, a triple-negative breast cancer cell line, for 

in vitro studies to understand the function of REST. To evaluate the role of REST in the regulation of hormone receptor pathways, RNA sequencing was 

carried out on total RNA from MCF7 cells after siRNA knockdown of REST followed by treatment of hormones estrogen and progesterone. Chromatin 

Immunoprecipitation and PCR were performed to evaluate gene regulation by REST. We found that the estrogen receptor signaling pathway is activated 

in the absence of REST regardless of hormone treatment. We show that REST knockdown leads to upregulation of CEMIP (Cell Migration-Inducing and 

Hyaluronan-Binding Protein, KIAA1199) and MMP24 (Matrix Metallopeptidase 24), genes known to have roles in invasion and metastasis. In addition, 

we found that REST binds to RE-1 sites (Repressor Element-1) within these genes. Our studies demonstrate that loss of REST promotes aggressive 

breast cancer and see REST as an attractive therapeutic target. 
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113. Macrophytes and Macroinvertebrates as Bioindicators of Ecosystem Health in the Haskell Wetlands (Lawrence, Kansas) 
King, Courtney1, Bridgett Chapin, PhD1, Debra Baker1,2, Victoria Secondine1, Stephen Baca, PhD1, and Chuck Haines, PhD1 
1Natural Science Department, Haskell Indian Nations University, 2Kansas Biological Survey, University of Kansas. 
 
The Haskell Wetlands, located on the Haskell Indian Nations University campus, receive runoff from the surrounding urban area. These eastern Kansas 

wetlands (~52 acres) are bisected by an old road and have been greatly affected by the construction of the adjacent South Lawrence Trafficway (SLT). 

Macrophytes, macroinvertebrates, and water quality measurements collected in summer and fall of 2022 were used to evaluate the health of the Haskell 

Wetlands. Non-native Typha angustifolia is established in ~25% of the southeast (SE) wetland basin, which is the focus of this study. Lemna minor and 

Wolffia columbiana form dense biomats across open waters of the basin, indicating an overabundance of nutrients in the wetlands. Pollution-intolerant 

macroinvertebrate orders were not present during summer collections, potentially indicating elevated pollution levels. Conductivity (0.506 mS/cm), salinity 

(0.03%), and total dissolved solid (TDS) (0.327 g/L) measurements show that the SE basin is rich in inorganic ions and salts, which are likely sustaining a 

positive feedback loop of aggressive macrophyte species. Dissolved oxygen (DO) results show hypoxic conditions in the SE basin with an average of 0.87 

mg/L. This research on bioindicators suggests that anthropogenic perturbance of the Haskell Wetlands has affected the ecological equilibrium, inducing 

monotypic macrophyte populations and a lack of macroinvertebrate families sensitive to pollution. This research will hopefully lead to restoration efforts, 

more frequent monitoring, and reclamation of Indigenous traditional ecological knowledges to better tend to the needs of the Haskell Wetlands. 

 
114. Musashi affects intestinal epithelium homeostasis by regulating mTOR pathway 

Bikash Pokhrel1, Dr Kristi Neufeld1 

1 Department of Molecular Biosciences, University of Kansas, Lawrence, USA 
 
Intestine is the only organ in the body that regenerates its entire surface/lining every five to seven days. It is important to understand how it maintains cell 
growth, proliferation, and differentiation because errors can lead to many diseases, most notably cancer. We study the role of Masashi, a key regulator of 
proliferation and differentiation, in maintaining homeostasis/equilibrium in the intestine. RNAsequencing data from Musashi overexpressed mice model 
showed that mRNAs involved in mTOR pathway (rragd, tm4sf5, SLC transporters) were highly downregulated. Gene ontology analysis showed processes 
such as lipid synthesis, ion transporter activity downregulated whereas hydrolases, endopeptidases (involved in autophagy) upregulated. These processes 
are directly affected by mTOR pathway. Also, immunohistochemistry study showed that enterocytes and KI67 positive cells were fewer in Musashi 
overexpressing mice compared to wild type. These data from our lab hinted that mRNAs of mTOR pathway activators are targets of Musashi translational 
regulation. Downregulated mTOR causes decrease in number of cells in the intestinal epithelium. We aim to determine if Musashi directly binds to and 
inhibits translation of the mTOR pathway activators. Also, to determine if processes directly influenced by mTOR pathway are affected by Musashi 
overexpression. 
   

115. Lipidomics analysis of lung tissue-derived extracellular vesicles in mouse model of allergic asthma 
Sundar, Isaac Kirubakaran and Castro, Mario. 
Department of Internal Medicine, Division of Pulmonary, Critical Care and Sleep Medicine, University of Kansas Medical Center, Kansas City, KS, USA 
 
Lipids are one of the major biomolecular cargo enriched in extracellular vesicles (EVs) that can modulate signal transduction in normal and diseased 

states. Prior studies have shown enriched lipid metabolites in EVs from BAL fluid of asthmatics. We hypothesize that lung tissue-derived EVs from house 

dust mite (HDM)-exposed mouse lung show differentially enriched lipids as potential biomarkers in asthma. C57BL/6J mice were exposed to HDM (30 µg) 

or PBS for 10 days and lung tissue was harvested 48 hrs post-exposure. Lung tissue-derived EVs were isolated by ultracentrifugation and characterized 

using NanoSight, TEM, and immunoblotting. Untargeted lipidomics was performed using isolated EVs in an Ultimate 3000LC, Q Exactive LC-MS instrument 

with both +/- modes to determine the relative abundance. Ions from both ESI+/- were merged and imported into the SIMCA-P software for multivariate 

analysis. Supervised regression modeling using Partial Least Squares Discriminant Analysis and Orthogonal Partial Least Squares Discriminant Analysis 

was used to identify lipid biomarkers with the variable weight for the projection value >1.0, t-test (P<0.05), Fold Change >2.0. EVs were enriched in HDM 

and PBS groups as confirmed by NTA, TEM, and surface marker analyses. EV lipidomics revealed significantly reduced phosphatidylcholines [PC(30:0; 

32:0; 34:0 and 38:5)] in HDM vs. PBS. The distribution of Lyso-Phosphatidylcholines, Sphingomyelins, and Ceramides varied but was not significant in 

HDM vs. PBS. This study demonstrates that unique lipid species are altered in lung tissue-derived EVs from HDM-exposed mice, which can be used as 

biomarkers in asthma.  

 

Supported by the K-INBRE P20 GM103418 and R01 HL142543. 

 
116. Overexpression of the Small GTPase Rab27B Promotes Tumor Growth by Regulating Autophagy Flux in Colorectal Cancer 

Sahida Afroz, Ranjan Preet, Vikalp Vishwakarma, Dan A. Dixon 
Department of Molecular Biosciences, University of Kansas, KS, USA 
 
Rab27B is a member of the Rab small GTPases, and functions in the endosomal trafficking and exosome secretion. Rab27B is shown to be overexpressed 

and associate with poor prognosis in many cancers, however, the role of Rab27B in colorectal cancer (CRC) is unknown. To study the role of Rab27B in 

CRC, we targeted Rab27B in HCT116 cell line by CRISPR-Cas9 deletion and siRNA knockdown. In both cases, loss of Rab27B resulted in a dysregulation 

of cellular autophagy. Rab27B-depleted cells showed an abnormal accumulation of autophagy vesicles and increase in autophagy markers LC3-II and 

p62, indicating a defect in autophagy flux. We used eGFP-mCherry-LC3 reporter, lysotracker and Cyto-ID staining to identify that autophagy flux is blocked 

at the autophagosome/lysosome fusion step when Rab27B is lost. Next, we added back constitutively active and dominant negative GTPase mutants of 

Rab27B in Rab27B KO cells and observed autophagy phenotype rescue with only wildtype and constitutively active GTPase forms indicating GTPase 

activity of Rab27B is necessary for the autophagy role. Autophagy defect in Rab27B KO cells also resulted in a 60% reduction in cell viability in response 

to starvation, 94% reduction in soft agar colony formation, along with deficiencies in spheroid formation. In vivo, Rab27B KO cells showed a major reduction 

(p<0.0001) in tumor growth xenografts compared to wildtype HCT116 cells. Taken together, these results demonstrate a new role of Rab27B in the 

autophagy trafficking process in CRC. Futures studies will focus on investigating whether Rab27B can be targeted as a potential new therapeutic strategy. 

 
117. Unused 

 
118. Unused 
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121. NMR Structural Studies of an Insect Cytokine-like Stress Response Peptide 
Hannah Miller1, Nitin Mishra1, Haobo Jiang2 and Om Prakash1 
1Department of Biochemistry and Mol. Biophysics, Kansas State University, Manhattan, KS 66506 
2Department of Entomology and Plant Pathology, Oklahoma State University, Stillwater, OK 74078 
 
The human Epidermal Growth Factor Receptor (hsEGFR) has been known to play a role in regulating cell proliferation. The hsEGFR is activated by the 
Epidermal Growth Factor (EGF), and when overexpressed, leads to the formation of cancerous tumors. Studies show that hsEGFR may be similar in 
structure, and receptor activation, to a family of cytokine-like stress response peptides (SRPs), present in the hemolymph of six orders of insects. SRPs 
are activated during times of stress, such as during pathogen invasion, wounding, ligation, and heat or cold shock, and participate directly in immunogenic 
cellular responses. The analogous folding of SRPs and EGF was indicated by preliminary three-dimensional NMR spectroscopy studies on stress-response 
peptide-2 (SRP-2). SRP-2 was confirmed to have a short beta-sheet similar to the c-terminus of EGF. Recently, two-dimensional proton-proton NMR 
experimental data of SRP-4 revealed the presence of two short beta-strands (Gly10-Val12 and Arg16-Val19) connected by a short turn, supporting the results 
of the preliminary data. We have initiated the structure calculations of stress response peptide-4 to determine the lowest energy structures of the peptide 
in solution. The proposed structure-activity relationship studies of SRPs will aid in understanding their mode of action and their possible role in signal 
transduction through EGFR. This information may then lead us to the development of novel inhibitors of EGFR to be used in cancer treatment. 
 

122. Cortical dynamics of visual feedback processing during fine motor control across the autism spectrum 
Robin L. Shafer1, Abigail Driggers1, Cassandra Stevens1,2, Jon Brumberg3, Matthew W. Mosconi1,2 
1 Kansas Center for Autism Research and Training (K-CART), Life Span Institute, University of Kansas 
2 Clinical Child Psychology Program, University of Kansas 
3 Department of Speech-Language-Hearing, Life Span Institute, University of Kansas 
 
Deficits in sensorimotor control are highly prevalent in persons with autism spectrum disorders (ASD), and they are associated with core symptoms and 
cognitive outcomes. Understanding the underlying neural and motor control mechanisms of sensorimotor impairments is crucial for developing targeted, 
effective therapies to improve functional outcomes in patients. Our prior studies show that persons with ASD have deficits in fine motor control, especially 
when visual feedback is degraded. They also show atypical activation and functional connectivity of parietal-cerebellar brain networks during visually 
guided fine motor behavior suggesting that persons with ASD have deficits in processing sensory feedback for adjusting online motor behaviors. However, 
research on brain dynamics that occur at timescales relevant to online feedback processing is crucial to understanding neurophysiological mechanisms of 
sensorimotor impairment in ASD. Additionally, rigorous, quantitative studies of neural and motor physiology have traditionally excluded individuals with 
comorbid intellectual disability (ID), severely limiting the generalizability of our research findings and our understanding of neurodevelopmental processes 
across the autism spectrum. For the present study participants complete tests of visually guided fine motor control while we record simultaneous EEG. 
This approach permits us to evaluate the cortical dynamics associated with processing visual feedback for online motor control. To date, we have data for 
8 participants with ASD, 2 participants with ASD and comorbid ID, and 14 typically developing controls (ages 8-21 years), demonstrating the feasibility of 
this method for assessing neural and motor physiology in persons with ASD and ID. Findings from this sample will be presented. 
 

123. Biophysical and biochemical characterization of TolC biogenesis reveals the formation of folded periplasmic intermediates 
Ayotunde P. Ikujuni1, S. Jimmy Budiardjo2, Emre Firlar3, Jason T. Kaelber3, and Joanna S.G. Slusky1,2 
1Department of Molecular Biosciences and 2Center for Computational Biology, The University of Kansas, Lawrence, KS, USA. 3Rutgers CryoEM & 
Nanoimaging Facility, and Institute for Quantitative Biomedicine, Rutgers, The State University of New Jersey, Piscataway, NJ, 08854, USA 
 
Overexpression of tripartite efflux pump systems in gram-negative bacteria has been reported to be linearly correlated with antibiotic resistance in clinical 

isolates as well as in selected mutants of different bacterial pathogens. The outer membrane subunit of the efflux pump, TolC, is a structurally unique outer 

membrane protein and hence difficult to produce at a sufficient yield for biochemical characterization. We have developed a method of refolding by which 

TolC remains folded in SDS-PAGE, retains binding to an endogenous ligand, and recapitulates the known crystal structure by single particle cryoEM 

analysis. Using circular dichroism, thermal denaturation, conformation assay, and pulse-chase assay, we found that the folding stages of TolC include the 

formation of periplasmic intermediates. We anticipate that our findings will help in developing better efflux pump inhibitors. 

 
124. Role of Nociceptive Neurons in Antifungal Immunity during A. fumigatus Lung Infection 

Chinemerem Onah1, Michael Bartkoski1, Pankaj Baral1 

1Division of Biology, Kansas State University, Manhattan Kansas 66506 
 
The immunocompromised individuals are more likely to acquire Invasive Pulmonary Aspergillosis (IPA) and lethal pneumonia caused by Aspergillus 
fumigatus. IPA and fungal pneumonia cause dysregulated inflammation, altered immune responses, and rapid destruction of airway barrier. The 
bronchioles and airways are heavily innervated by nociceptive neurons, a major subset of sensory nervous system, that help maintain homeostasis and 
immune cell functions. Although A. fumigatus-specific therapeutics exist, they fail to provide absolute protection against IPA and comes with huge clinical 
limitations. Therefore, it is important to understand the crosstalk between lung-innervating neurons and the immune system to identify novel anti-fungal 
therapeutic target by detailed understanding of the signaling pathways of these two systems. To achieve this, we intranasally infected Trpv1-Cre+/-/DTA+/- 
(nociceptive neuron-ablated) and Trpv1-Cre-/-/DTA+/- (non-ablated littermate control) mice with 108 A. fumigatus conidia. Bronchoalveolar lavage (BAL) 
fluid and whole lungs were harvested at 24 hours and analyzed for fungal burden, immune cell recruitment, and cytokine/chemokine levels. Our data 
indicate an increased fungal burden in the airspaces and whole lung among the nociceptive neuron-ablated mice than the control mice. We also noticed 
extensive immune cell recruitment especially neutrophils in the absence of nociceptive neurons. Altogether, our data support the notion that nociceptive 
neurons and their secreted signaling molecule play a crucial role in immune cell recruitment and anti-fungal immunity during A. fumigatus infection. Further 
research is necessary to better understand the link between the anti-fungal immune mechanism and nociceptive neuron signaling for finding the mechanism 
of therapeutic drug targets.  
 
Key words: Aspergillus fumigatus, aspergillosis, neuroimmune, lung infection 
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125. Nuclear Magnetic Resonance Evaluation of Changes in Human Milk Metabolic Profile Postpartum 

Justin T. Douglas1, Laurie A. Harned1, Sarah Neuenswander1, and Todd Bradley2 

1Nuclear Magnetic Resonance Laboratory, University of Kansas; 2 Genomic Medicine Center, Children’s Mercy Kansas City 
 
Breast milk consumption by mammals modulates non-genetic immune inheritance by offspring from mother via factors such as secretory IgA, cytokines, 
and fatty acids.  In addition, this chemical complex biofluid contains hundreds of low molecular weight (ca. 500 g/mol) organic molecules at micro-millimolar 
concentrations.  Recent studies suggest that variance in these milk metabolites impact significantly the infant gut microbiome, which influences infant, and 
possibly lifelong, health.  For example, Stinson et al. have suggested that reduced exposure to short chain fatty acids (acetate and butyrate) in human milk 
in early life may increase risks for allergenic diseases such as eczema (atopic dermatitis).  Nuclear Magnetic Resonance (NMR) spectroscopy provides 
an ideal platform to quantify hundreds of milk metabolites with high reproducibility and minimal sample preparation.  This study represents an initial 
collaboration between the University of Kansas NMR Core Lab and the Children’s Mercy Research Institute Immunogenomics Core.  As an initial pilot 
project, five metabolites (acetate, butyrate, formate, lactate and pyruvate) were identified and quantified in 10 human milk samples donated by five mothers 
one and two weeks postpartum.  The concentration of short chain fatty acids fluctuates significantly (up to 50%) between time points suggesting a more 
complex relationship between allergenic diseases and these metabolites than asserted by Stinson and co-workers.  As a follow up, we performed full 
metabolic profiling using one and two-dimension NMR using Chenomx NMR Suite software for chemical mixture analysis on 40 samples from 25 mothers 
to better understand the changes in composition of human milk that take place postpartum.    
 

126. DETERMINING NUCLEAR APC's ROLE IN MEDIATING UV-INDUCED DNA DAMAGE 
Carreon, Eldric 1, Kristi Neufeld 1  
1Molecular, Cellular and Developmental Biology program, Department of Molecular Biosciences University of Kansas, Lawrence, KS, USA 66046  
 
Mutation of Adenomatous Polyposis Coli (APC), is a crucial early step in the progression of ~80% of all colorectal cancers. We previously showed that 

APC, a known cytoplasmic regulator of Wnt signaling, is capable of nucleocytoplasmic shuttling. We also identified nuclear roles for APC in Wnt signaling. 

Other proposed nuclear APC functions include in DNA repair, with APC levels increasing in cells exposed to DNA damaging agents. Additionally, skin 

fibroblasts isolated from patients with germline APC mutations exhibited heightened sensitivity to UV irradiation, implicating APC in UV-induced DNA 

damage response. We hypothesized that if APC participates in DNA damage response, then UV exposure might trigger subcellular APC accumulation 

and/or re-localization. 

 

Using immunofluorescence microscopy to detect APC, we observed that cell density impacts the response of APC to UV treatment, with low-density colon 

cells exhibiting a consistently higher nuclear APC signal regardless of cell cycle phase and exposure to UV. Synchronized, high-density cells from two 

different lines exhibited an S and G2 phase-specific increase in nuclear APC signal following UV exposure. Our results raise the potential for a cell cycle-

dependent APC function in UV-induced DNA damage response.  

 
127. The K-INBRE Bioinformatics Core 

Teresa Shippy1, Bioinformatics Core Personnel1,2,3 
1Kansas State University, 2University of Kansas and 3University of Kansas Medical Center  
 
In the age of “big data”, bioinformatics analysis is a necessary component of many biological research projects.  However, the highly technical, rapidly 
changing nature of the bioinformatics field presents challenges for many biologists. To address these issues, the K-INBRE Bioinformatics Core provides 
support in the areas of bioinformatics infrastructure, research and education to researchers at all K-INBRE institutions.  Core activities include purchasing 
computational equipment and licenses, consulting on experimental design and data analysis, writing scripts and creating analysis pipelines, and developing 
bioinformatics courses, workshops, and training material for faculty and students.  Collectively, the Core has expertise in many areas of bioinformatics, 
including genome and transcriptome sequencing, assembly and quality assessment, biostatistics, differential gene expression, metagenomics, 
pangenomics, QTL analysis, and variant calling. Bioinformatics Core personnel also coordinate a Gene Annotation Training Program for undergraduate 
students. 
 

128. Next Generation Sequencing at KU Genome Sequencing Core 
Hackett, Jennifer L.1,2,3,4, Kristen M. Cloud-Richardson1,2,3,4, Erik A. Lundquist1,2,4, Susan M. Lunte1,5,6 
1Center for Molecular Analysis of Disease Pathways, 2Genome Sequencing Core, 3Higuchi Biosciences Center, 4Department of Molecular Biosciences, 
5Department of Chemistry, 6Department of Pharmaceutical Chemistry, University of Kansas, Lawrence KS, USA 
 
The Genome Sequencing Core (GSC) is one of three research service core labs in the NIH COBRE Center for Molecular Analysis of Disease Pathways 

(CMADP) at the University of Kansas (KU). The major mission of the GSC is to provide researchers with next-generation sequencing (NGS) technologies. 

NGS, carried out in a massively parallel fashion, has been revolutionizing bio-medical research and used in a growing list of applications. Projects 

supported by the GSC include de novo genome assembly, genome re-sequencing for identification of mutations and polymorphisms, transcriptome 

analysis (RNA-seq), and epigenomic and gene regulation studies such as ChIP-seq, Methyl-seq, and small RNA analysis. The GSC enhances the 

genomics infrastructure already at KU by providing a range of Illumina sequencing platforms including the NextSeq2000 and NextSeq550 (mid-sized 

genome re-sequencing or transcriptome projects) and the MiSeq (metagenomic or targeted amplicon sequencing projects) to researchers at KU-Lawrence 

and across the region. To capture the full power of NGS, we provide a range of project support, including project consultation, sample quality check, 

sequencing library construction, Illumina sequencing, and FASTQ generation and demultiplexing. For latest pricing, current sequencing queue, or other 

information, visit the Genome Sequencing Core’s website: https://gsc.ku.edu/. 
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129. THE SYNTHETIC CHEMICAL BIOLOGY CORE (SCB):  A RESOURCE FOR RESEARCH IN CHEMICAL BIOLOGY 
Chamani T.  Perera1,2 
1Higuchi Bioscience Center, University of Kansas, Lawrence, KS, USA; 2KU Synthetic Chemical Biology Core Laboratory, University of Kansas, 
Lawrence, KS, USA 
 
The Synthetic Chemical Biology Core strives to provide comprehensive synthetic chemistry capabilities to investigators under one roof. The synthetic 

expertise of the core includes, but is not limited to, novel and commercially unavailable small molecules, fluorescent molecules and custom peptides. The 

core assists in identifying hits for medicinal chemistry optimization in infectious disease targets and provides synthesis capabilities for structure activity 

studies of said hits. The core staff will work with investigators to design and synthesis novel molecular probes to facilitate their research. SCB core 

encompasses the Purification and Analysis Laboratory (PAL) that provides purification, analysis and quality control of compounds via LC/MS. The SCB 

core also provides MALDI-TOF analysis of biomolecules. 

 
130. The Computational Chemical Biology Core: A Chemical Biology of Infectious Disease COBRE Core Laboratory 

David K. Johnson1,2
 (dkjohnson@ku.edu) 

1Computational Chemical Biology Core, University of Kansas, Lawrence, KS, USA; 2Molecular Graphics and Modeling Lab, University of Kansas, 
Lawrence, KS, USA 
 
Part of the Chemical Biology of Infectious Disease COBRE at the University of Kansas, the Computational Chemical Biology Core (CCB) works in 

collaboration with the Molecular Graphics and Modeling (MGM) Laboratory to provide the computational resources and expertise to enhance the 

productivity of researchers studying infectious diseases, in addition to other projects. The CCB has the tools and expertise to perform virtual screening, 

small molecule docking, chemoinformatics analysis of high-throughput screening hits, binding site prediction, protein/peptide/antibody modeling and 

docking (including Alphafold modeling), protein design, and molecular dynamics simulations.  

 

Recent highlights include the identification inhibitors of ACMS decarboxylase and DNAJA1 via virtual screening, using modeling to identify the functional 

activity of  Legionella pneumphila effector protein SidI, using modelling to assess the structural impact of clinically relevant point mutations of TRIM32, 

modeling the interaction between the Type III secretion system basal body and sorting platform proteins SctK and SctD from Pseudomonas aeruginosa, 

and the optimization of an inhibitor of PTPRD.  

 

With the software and expertise to perform virtual screening, protein-small molecule docking, protein/peptide modeling/docking, and cheminformatic 

analysis, the CCB is a valuable resource to enhance the productivity of researchers studying infectious diseases, in addition to other projects. 

 

The CBID COBRE is funded by the NIH NIGMS grant 1P20GM113117. 

 
131. Equipment and Services of the Ralph N. Adams COBRE Core Nanofabrication Facility 

Ryan Grigsby1 and Susan M. Lunte1,2,3,4 

1The Center for Molecular Analysis of Disease Pathways, 2The Ralph N. Adams Institute for Bioanalytical Chemistry, 3Department of Pharmaceutical 
Chemistry, 4Department of Chemistry, University of Kansas 
 
The Adams Nanofabrication Core Lab, is a core lab within the Kansas University Nanofabrication Cleanroom Facility, and is supported by the Center for 

Molecular Analysis of Disease Pathways COBRE. The Adams Nanofab primarily caters to researchers who are manufacturing micro- and nanofluidic 

devices for biomedical research, but has the equipment and resources to accommodate broad research applications with micro- and nanofabrication 

needs. The core lab consists of about 1,300 ft2 of ISO class 5, 1,700 ft2 of ISO class 6 and 1,250 ft2 of ISO class 7 cleanroom space, housing tools and 

materials for techniques including photolithography, nano-imprint lithography, plasma (dry) etching (ICP-RIE), wet etching, metal and dielectric material 

thin film deposition, scanning electron microscopy (VP-SEM), contact angle goniometry, ellipsometry, profilometry, wafer dicing, laser ablation and 

engraving, 3D printing, hot embossing, and COMSOL software for device modeling. In addition, the facility has numerous microscopes for general 

inspection, ovens and furnaces, ultrapure water, dedicated process fume hoods and filtered lighting for photolithography. 

 

This facility is under the direction of Dr. Susan Lunte. Services and usage of the facility are available to researchers from all Kansas universities. Training 

is provided to new investigators and graduate students in the use of micro- and nanofabrication procedures and equipment. In addition, researchers from 

both non-Kansas academic and private industry institutions may contract with the facility for consultation and services. Hourly and per-use rates apply for 

facility access, equipment usage, and staff labor. Consultation is free. 

 
132. A PROTAC-Based Degrader to Severe Acute Respiratory Syndrome Coronavirus 2 

Chao An,1 Ping Li1 
1Department of Chemistry, Kansas State University, Manhattan, Kansas, 66506, U.S.A 
 

Due to the ongoing global health crisis caused by severe acute respiratory syndrome (SARS) coronavirus 2 (CoV-2), it is urgent to develop effective 
antiviral drugs against highly pathogenic coronaviruses. Biochemical events that are critical to virus replication have revealed many important targets of 
SARS treatment. Among them, papain like protease (PLpro) is a promising one, because it plays a key role in virus-mediated RNA replication. Proteolysis 
targeting chimera (PROTAC) is a new technology that uses bifunctional small molecules to degrade proteins of interest. Compared with traditional 
occupancy-driven enzyme inhibitors, PROTAC molecules display many advantages, making them ideal candidates for drug development. Here we will 
report the design and synthesis of PROTACs targeting PLpro along with their biological efficacy on SARS-CoV-2.  
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133. Methylation Patterns Across Time and Tissue Type in Peromyscus leucopus: A Targeted Museum Study 

Loryn Smith, Dr. Lorelei Patrick, Dr. Nicholas Stewart 
 
Museum specimens are a vital data source for many types of studies. One relatively new use for specimens includes studying methylation patterns. 
Methylation patterns are a form of epigenetics or the study of how gene expression changes without alteration of the genetic code. Methylation patterns 
can inhibit gene expression by inhibiting transcription factors from binding to DNA. These patterns have been examined in many mammals including 
Peromyscus leucopus, the white-footed mouse. However, the focus has previously been on overall epigenetic patterns. Few studies have investigated 
whether methylation patterns differ across tissue types and time. In this study, I will compare methylation patterns in muscle, liver, skin, and nasal bones 
from museum specimens collected in 2022, 2018, 2014, and 2008. I am targeting a region of the genome with known CpG islands and using bisulfite 
sequencing to detect methylation differences. I hypothesize that there will be differences in methylation patterns across sample types due to the tissue-
specific nature of epigenetic mechanisms. I further predict that there will be differences through time, due to degradation of DNA methylation in museum 
specimens. This study will illuminate the role of tissue-type and temporal degradation in altering methylation patterns in P. leucopus, and thereby provide 
an important resource for researchers seeking to study DNA methylation in museum specimens. 
 

134. Factors affecting the proteasome assembly and function 
Mandeep Kaur1 and Jeroen Roelofs2 
1,2Biochemistry and Molecular Biology department, University of Kansas Medical Center 
 
The proteasome is a multi-subunit complex that degrades ubiquitin-tagged proteins. It consists of a cylindrical catalytic core particle (CP) and a regulatory 
particle (RP) that interacts with CP on both ends. The CP assembly is a complex process, requiring 2x 14 unique subunits to form four stacked rings. 
Several factors can bind to the CP during the assembly process, suggesting that they facilitate in efficient assembly of CP. This includes Pba1-Pba2 dimer, 
Fub1, and Blm10. Their function is not well understood and fascinatingly, they all bind to the same interface of CP during its assembly and thus appear to 
be mutually exclusive. In this study, we deleted the N-terminus of Pba1 to test whether that blocks the entry of substrate proteins into immature CP by 
keeping the CP gate covered. We found that deleting the N terminus exposed the CP gate and enabled it to degrade substrate. Also, we describe recent 
progress on our studies focused on Fub1 (human PI31 homolog), a reported inhibitor of the proteasome. Overall, our study suggests that these factors 
are important for accurate assembly and function of CP. 
 

135. Distribution of PERV-C among Feral Pigs in Eastern Kansas 
Cesur, Robin. Gillock, Eric 
Fort Hays State University 
 
Allotransplantation (using human organs for transplant) can sometimes be tough in the United Stated due to a lack of donors. Xenotransplantation can be 
used to help alleviate these shortages. Pigs are an animal that may be used for this. Pigs (wild and domestic) can be a problem when it comes to Porcine 
Endogenous Retrovirus (PERV). This is a retrovirus that can become introduced into the germ line of a pig. Infectious viral particles have been released 
in some immortalized pig cell lines. Since retroviruses have been known to cause lymphomas and leukemias this could potentially be a problem. There 
are three subtypes based on cell tropism, sequence variation, and receptor interference; A, B, and C. A and B are present in all pigs and infects pigs and 
humans. C is only present in some pigs and only infects pigs. This study is using PCR to detect the presence of PERV-C in a sample size of 53 in Eastern 
Kansas. This knowledge will aide in understanding how prevalent this subtype is in the feral population. This will also guide further studies in learning 
structure and function in retroviruses and their related family members (koala retrovirus, murine leukemia virus, and feline leukemia virus.) It was found 
that 44/53 (83%) were positive for PERV-C. 
 
 

136. Investigating the role of glutamate on a heme access channel in DyP from Thermonospora Curvata 
Samiksha Khadka and Ping Li 
Department of Chemistry, Kansas State University, Manhattan, KS, 66502 
 
Dye-decolorizing peroxidases (DyPs) are versatile biocatalysts due to their ability to catalyze hydrogen peroxide-dependent oxidation of various substrates. 
They have shown promising potentials in lignin degradation, dye decolorization, and wastewater treatment. DyP from Thermonospora curvata (TcDyP) 
belongs to an A-class DyP and has displayed high activities against anthraquinone- and azo-based industrial dyes such as reactive blue 19 and reactive 
black 5 with high redox potentials. In TcDyP, one of the access channels leading to heme propionate is partially blocked by residue E293. Here, we 
explored how modulation of this position could help us engineer proteins with improved catalytic efficiency. By employing steady- and transient-state 
kinetics, mass spectrometry, crystallography, and electron paramagnetic resonance, we aim to gain a better understanding of the molecular roles of the 
channel residues in DyP. 
 

137. Identifying the determinants of transposition during hybrid dysgenesis using pooled nanopore sequencing 
Stefan H. Cerbin1, Eva T Morison1, Sophie Mosher1, Justin Blumenstiel1  
1University of Kansas, Department of Ecology and Evolutionary Biology, Lawrence, KS 
 
Transposable elements (TEs) are endogenous mutagens that can excise themselves, cause double-stranded breaks, and trigger genome instability. The 
genome can control TEs in a myriad of ways and in Drosophila TE silencing is maintained by maternally provisioned piRNA. In syndromes of hybrid 
dysgenesis, transposons have been shown to activate in crosses where novel transposons in the paternal lineage are introduced into a female lacking 
these transposons and their respective piRNA. TE mobilization is proposed to be driven by the absence of piRNA provisioned in the maternal egg 
cytoplasm. However, we lack a complete understanding of the determinants of transposition during hybridization. For example, it has been proposed that 
the activation of some TE families can trigger the activation of others. In our study, we used a syndrome of hybrid dysgenesis in D. virilis to investigate 
genome-wide patterns of transposition. From dysgenic and non-dysgenic crosses, we backcrossed the F1 progeny and pooled ~500 flies for sequencing 
using Oxford Nanopore MinION. Using the resulting reads, we built a bioinformatic pipeline identifying novel insertions on a genome-wide scale. These 
data will allow us to build a model estimating the parameters driving transposition. This pipeline will allow us to predict, test, and identify transposon 
mobilization in D. virilis, unlocking some of the key determinants of large-scale genomic change in dysgenesis. 
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138. The role of nuclear APC in regulating MUC2 expression and colonic inflammation 

Anika James, Kristi L. Neufeld 
University of Kansas, Lawrence, KS, USA 
 
Adenomatous polyposis coli (APC) functions to maintain intestinal homeostasis. Although widely appreciated for cytoplasmic tumor suppressor functions, 
APC roles in other subcellular compartments, or in inflammation are less defined. To study nuclear APC functions, we previously developed a mouse 
model with compromised nuclear Apc import.  These ApcmNLS/mNLS mice were more susceptible to experimentally induced colitis than their wild-type 
littermates and displayed lower levels of the RNA encoding mucin-2 (MUC2), the main protein of the intestinal mucus barrier. We hypothesize that nuclear 
APC promotes gut barrier integrity by regulating MUC2 expression. In cultured human colon cells, we showed a positive regulation of MUC2 RNA level by 
APC and have used chromatin immunoprecipitation (ChIP) to demonstrate an association of APC with MUC2 DNA. ApcmNLS/mNLS mice displayed 
significantly thinner colonic mucus layers than wildtype mice and also harbored different bacterial species. Overall, this study provides preliminary evidence 
that nuclear APC regulates colonic MUC2 expression and the mucus barrier, potentially impacting colonic inflammation and its downstream effects, such 
as colorectal tumorigenesis.   
 

139. Plasmonic Nanosensor for the Rapid Detection of Escherichia Coli O157:H7 
Eniola Arogunyo ,1 Sahithi Kondaveeti,1 Kristos Baffour,2 Tuhina Banerjee,2 and Santimukul Santra1,* 
1Department of Chemistry, Pittsburg State University, 1701 S. Broadway Street, Pittsburg, KS 66762, United States of America 
2Department of Chemistry and Biochemistry, Missouri State University, 901 S. National Avenue, Springfield, MO 65897, United States of America 
*Corresponding author: Santimukul Santra, Email: ssantra@pittstate.edu 
 
Increasing foodborne illnesses have led to global health and economic burdens. E. coli O157:H7 is one of the most common disease-provoking 
pathogens and is known to be lethal Shiga toxin- producing E. coli (STEC) strains. With a low infection dose in addition to person-to-person 
transmission, STEC infections are easily spread. Conventional FDA-BAM procedure exhibits high sensitivity and specificity, however, limited by lengthy 
readout time. Although popular methods such as PCR, ELISA, SERS, and electrochemical detections are time efficient, they require extensive 
sample preparation and operating protocols. Hence, there is a critical need for a sensitive detection nanosensors platform for E. coli O157:H7 that is 
user-friendly, specific, rapid, cost- effective, and can be used in the field for food-safety applications. In this study, we will be presenting an 
innovative concept of integrating plasmonic and magnetic properties for fabricating plasmonic nanoceria nanosensors (PNC) and its application as a 
colorimetric label in lateral flow immunoassay format for detection of E. coli O157:H7. The facile synthesis protocol of PNC involves assembling 
several embedded nanoceria nanoparticles as colorimetric labels within the polymeric coating of gold nanocrystals. In addition, introducing plasmonic 
properties in PNC is further expected to enhance detection sensitivity. Preliminary experiments from this study have shown visual detection limit of 
PNC-based LFA for E. coli O157:H7 is 103 CFU/mL with a broad quantitative range between 103-108 CFU/mL. 
 

140. HSV-1 ICP0 Dimer Domain Adopts a Novel β-barrel Fold 
Erick McCloskey1, Scott Lovell2, Maithri M. Kashipathy2, Philip Gao3, Anne L. Cooper3, David K. Johnson4, and David J. Davido1 

1Department of Molecular Biosciences, University of Kansas, Lawrence, KS, USA; 2Protein Structure and X-Ray Crystallography Laboratory, University 
of Kansas, Lawrence, KS, USA; 3Protein Production Group, University of Kansas, Lawrence, KS, USA; 4Chemical Computational Biology Core, 
University of Kansas, Lawrence, KS, USA 
 
Infected cell protein 0 (ICP0) is an immediate-early regulatory protein of herpes simplex virus 1 (HSV-1) that possesses E3 ubiquitin ligase activity. ICP0 
transactivates viral genes, in part, through its C-terminal dimer domain (residues 555-767). Deletions in this dimer domain result in reduced viral gene 
expression, lytic infection, and reactivation from latency. Since ICP0’s dimer domain is associated with its transactivation activity and efficient HSV-1 
replication, we wanted to determine the structure of this specific domain. ICP0 was purified from bacteria and analyzed by X-ray crystallography to solve 
its structure. Each subunit or monomer in the ICP0 dimer is composed of nine β-sheets and two α-helices. Interestingly, 2 adjacent β-sheets from one 
monomer “reach” into adjacent subunit during dimer formation, generating 2 β-barrel-like motifs. Additionally, from the crystallographic analyses, a tetramer 
structure is formed from 2 β-sheets of each dimer, creating a “stacking” of the β-barrels. Structural protein database searches indicate the fold/structure 
adopted by the ICP0 dimer is novel, and its dimer is held together by an extensive network of hydrogen bonds. Computational analyses reveal that ICP0 
can either form a dimer or bind to SUMO1 via its C-terminal SUMO-interacting motifs but not both. Understanding the structure of the dimer domain will 
provide insights into the activities of ICP0.  
 

141. Rab27A plays a role in Colorectal Cancer cell growth 
Harsha Hapugaswatta1, Dan A. Dixon1 
1Department of Molecular Biosciences, University of Kansas, Kansas, USA 
 
Rab27 proteins are small proteins, consists two isoforms, Rab27A and Rab27B, that are shown to play major roles in extracellular vesicle (EV) trafficking 
in cells. Recent discoveries of over lab showed that Rab27B regulates the autophagy pathway. This observation led us to investigate the role of Rab27A 
in CRC cells. However, knocking out Rab27A from HCT116 did not show similar autophagy dysregulation, but knock out (KO) cells showed significant 
reduction in cell growth and viability compared to wild type (WT) cells. The impact of the absence Rab27A on CRC cell growth was further instigated 
performing colony formation and spheroid formation assays. A significantly low area percentage was observed in colonies formed by KO cells compared 
to WT and the number of the colonies were also lower in KO cells. The WT cells formed significantly larger spheroids compared to KO cells.  These 
observations conclude, Rab27A plays a major role in CRC cell growth in vitro. We further investigated the impact of Rab27A on EV secretion by isolating 
EVs secreted by KO and WT cells. Interestingly, we did not observe significant difference between EVs secreted by KO and WT cells. Future studies will 
focus on understanding the mechanism of how Rab27A contributes to cell growth in CRC as well as analyzing the effect of Rab27A knockout on tumor 
growth in vivo in a xenograft study. 
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142. Dendritic Polymer Stabilized Gold Nanocatalysts for Efficient Hydrogenation Reactions 

Kajal K,1 Caleb Worsley,1 Carissa Sutton,2 Tuhina Banerjee2 and Santimukul Santra1,* 

1Department of Chemistry, Pittsburg State University, 1701 S. Broadway Street, Pittsburg, KS 66762. 
2Department of Chemistry and Biochemistry, Missouri State University, 901 S. National Avenue, Springfield, MO 65897. 
* Corresponding author: Santimukul Santra. Email: ssantra@pittstate.edu 
 
Catalytic reduction of 4-nitrophenol by a novel polymer-coated gold nanoparticle (GNPs) was performed. Polymer-coated metallic catalysts are of great 
interests for their sustainable catalytic activity and greater recyclability. The hydrophilic hyperbranched polyester poly-hydroxyl (HBPH) polymer was 
synthesized using diethanolamine and characterized by using various spectroscopic methods including 1H, 13C NMR, TGA, and FT-IR. The HBPH-
stabilized GNPs were formulated using conventional Zerkovich method. For a comparative study, citrate-coated GNPs were also synthesized following 
the above mentioned two methods. This water dispersed functional GNPs were characterized using DLS, and UV-Vis spectroscopic methods. The 
reduction of 4-nitrophenol and formation of 4-amino phenol was monitored using in UV−Vis spectrometer. Rate of these reduction reactions were 
determined by performing time-dependent kinetic studies and concentration-dependent reactions were also performed to optimize the reaction parameters. 
The HBPH polymer stabilized GNPs catalyst when formulated showed higher reaction rate. The high molecular weight (Mw 36,400) HBPH polymer-coated 
GNPs indicated for the higher degree recovery and recyclability. In addition, the use of aliphatic hydrophilic HBPH polymer in the formulating GNPs catalyst 
makes it biocompatible and greener in nature. 
 

143. The bidirectional impact of arginine-vasopressin receptor 1a (Avpr1a/AVPR1A) and the gut microbiome on visceral hypersensitivity (VH). 
Leena Kader1, Adam Willits1, Julie A. Christianson2, Kyle Baumbauer2, Jun-Ho La3, Bin Feng3, and Gerald F. Gebhart3,4, 5, Erin E. Young1,2 

1Department of Anesthesiology, University of Kansas Medical Center, Kansas City, KS; 2Department of Integrative Cell Biology and Physiology, 
University of Kansas Medical Center, Kansas City, KS; 3Department of Anesthesiology, University of Pittsburgh School of Medicine, Pittsburgh, PA 
4Department of Medicine (GI), University of Pittsburgh School of Medicine, Pittsburgh, PA; 5Department of Psychiatry, University of Pittsburgh School of 
Medicine, Pittsburgh, PA 
 
Visceral hypersensitivity (VH) is commonly cited as a driver of chronic abdominal pain in disorders of gut-brain interactions (DGBI) where persistent and/or 
recurrent abdominal pain is a primary symptom regardless of any alterations in bowel habits. The complexity of VH is in part influenced by genetic factors 
and individual differences in gut microbiome composition, yet specific mechanisms that generate VH are incompletely understood. Correspondingly, current 
treatments primarily focus on symptom management rather than targeting physiological mechanisms responsible for generating VH. We have begun to 
examine the role of genetic susceptibility and microbiome response dynamics in VH development using a preclinical model of intracolonic zymosan (ZYM) 
administration. Preliminary data reveals differential susceptibility between ZYM-induced VH in two closely related C57BL/6 sub strains, one from Taconic 
Biosciences (C57BL/6NTac) and the other from Jackson Laboratory (C57BL/6J). Using genomic comparisons, we have identified a VH candidate gene 
that encodes the arginine-vasopressin receptor 1A (Avpr1a/AVPR1A) protein. We have subsequently identified colon-specific structural alterations as well 
as specific alterations in enteric neuron response properties that covary with Avpr1a expression. We further observed dynamic strain differences in the 
location and composition of the gut microbiome in response to ZYM corresponding to VH susceptibility. We will manipulate the expression of Avpr1a to 
the colon using a direct gene knockdown with an Avpr1a specific-antisense oligonucleotide (ASO). Furthermore, we will examine the role of the microbiome 
in regulating VH independently, as well as how it plays a role in the expression of Avpr1a and increasing susceptibility to VH. 
 

144. Neuroimmune regulation of carbapenem-resistant Klebsiella pneumoniae infection and lethal Gram-negative pneumonia 
Prabhu R. Joshi1, Pankaj Baral1 

1Division of Biology, Kansas State University, Manhattan, KS, USA, 66506. 
 
Carbapenem-resistant Klebsiella pneumoniae (CRKP) causes lung infections and fatal Gram-negative pneumonia for which minimal treatment options are 
available. They are responsible for 20-40% mortality among the hospitalized patients. Host targeted alternative therapeutic approaches are thus necessary 
for CRKP infections. The respiratory tract is densely innervated by nociceptive sensory neurons that mediate pain production and release of neuropeptide 
calcitonin gene-related peptide (CGRP) in the lungs. CGRP acts on its cognate receptor complex (Ramp1/Calcrl) expressed in immune cells for 
immunomodulation. However, we do not yet understand the role of nociceptive neurons and CGRP in host defenses to CRKP pneumonia. Our preliminary 
in vivo and in vitro data demonstrate the host deleterious effects of nociceptive neurons and CGRP signaling for the anti-bacterial immune responses to 
CRKP infections. In vitro stimulation of bone marrow-derived macrophages (BMDMs) with CRKP bacteria of multiplicity of infection of 10 and CGRP 

treatment showed a robust suppression of production of cytokines and chemokines that are essential for anti-CRKP immunity, including TNF, MCP-1 
and IFN-β. In addition, our in vivo data after lethal dose challenge of CRKP (108 CFU) showed a lower bacterial load in airspaces of nociceptive-depleted 
mice than in control mice. Further, the nociceptive-depleted mice showed higher recruitment of neutrophils (CD11b+Ly6G+) and inflammatory monocytes 
(CD11b+Ly6Chi) at 24h post-infection as compared to control littermates. Taken together, our results suggest the role of nociceptive neuronal signaling to 
immune cells in host response against CRKP infection.  

Key words: neuroimmune, nociceptive neuron, CGRP, CRKP. 
 

145. Inhibition of HuR/CD147/IL-6 axis enhances anti-PD1 immunotherapy response in cancer 
Qi Zhang1, Xiaoqing Wu1,2, Lauren Dandreo1, Liang Xu1,2,3* 
1Department of Molecular Biosciences, The University of Kansas, Lawrence, KS, USA; 2The University of Kansas Cancer Center, The University of 
Kansas Medical Center, Kansas City, KS, USA; 3Department of Radiation Oncology, The University of Kansas Medical Center, Kansas City, KS, USA. 
 
Immune checkpoint blockade targeting PD-1/PD-L1 has emerged as a revolutionizing treatment modality for multiple cancers. However, durable remission 
and objective response rates with ICB monotherapy remain low, so it will be valuable to make an endeavor to elucidate the tumor evasion mechanisms.  
Here, we uncovered a novel mechanism to suppress immune evasion through the HuR/CD147 axis. The RNA-binding protein HuR promotes tumorigenesis 
by interacting with a subset of oncogenic mRNAs. CD147, a highly glycosylated transmembrane immunoglobulin, is widely and specifically expressed in 
multiple malignancies. We phenotypically observed the downregulation of CD147 in HuR-deficient cells and elucidated that HuR regulates CD147 mRNA 
via binding to its 3' UTR.  These data clarify HuR is engaged in CD147 post-transcription regulation. 
HuR inhibition using small molecule inhibitor KH-39 reduced CD147 level in a time-/dose-dependent manner. Moreover, the cytokine array assay indicated 
multiple immune-related cytokines changed after HuR inhibition and CD147 knockdown, including IL-6, which is proven to act as an immunomodulating 
agent in the tumor microenvironment. These data demonstrated the potential mechanism of overcoming immunoresistance by inhibiting the HuR/CD147/IL-
6 axis. Then, we established the EMT6 orthotopic mouse breast cancer model. A combination of HuR inhibitor KH-39 and anti-PD-1 antibody enhanced 
the anti-PD1 immunotherapy response and prolonged survival compared to the single agent group.  
Taken together, we preliminarily explored the HuR/CD147/IL-6 axis in tumor immune evasion, which might be a promising therapeutic target to improve 
immunotherapy response in cancer. This finding may have reference significance for clinical cancer therapy.  
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146. β2-adrenergic receptor regulation of neonatal lung immunity during Respiratory Syncytial Virus infection 

Sandeep Adhikari1, Pankaj Baral1* 

Corresponding Author: baral@ksu.edu  
1Division of Biology, Kansas State University, Manhattan, KS, USA, 66506. 
 
Respiratory Syncytial Virus (RSV) infection is common in children around the world, and it is the second most leading cause of viral infection in the United 
States. The respiratory tract is heavily innervated by sympathetic nerve fibers that release the neurotransmitter noradrenaline. Release of noradrenaline 
in the lung mediates bronchodilation and immunomodulation. Mining of ImmGen single-cell RNA sequencing database demonstrates the elevated 
expression of β-adrenergic receptors by macrophages and monocytes. However, it is unknown whether the respiratory tract-innervating sympathetic 
neurons and β-adrenergic signaling regulate the development of the antiviral immune response in neonates during RSV infection and neonatal pneumonia. 
We hypothesize that β2-adrenergic receptor signaling in neonates plays a significant role in altering antiviral immunity and lung pathology. Albuterol is a 
β2 receptor agonist and FDA-approved drug for asthma and COPD. We challenged one-week old C57BL/6J neonates intranasally with RSV to induce 
neonatal pneumonia and later treated with PBS or Albuterol multiple doses to determine its therapeutic efficacy. Preliminary in vivo data demonstrate the 
suppression of total B-cells, total CD8+ T-cells, and RSV-specific CD8+ T cells, to basal level in RSV-infected albuterol-treated groups in the 
bronchoalveolar lavage (BAL) fluid samples. In vitro stimulation of bone marrow-derived macrophages (BMDMs) with viral ligand (R848) in the presence 
or absence of albuterol showed the suppression of inflammatory cytokines TNFα and IL-6, suggesting an immunomodulatory role of albuterol during viral 
infection. Our preliminary results suggest the role of sympathetic neuronal signaling and albuterol in affecting the anti-viral immune responses during RSV 
infection. 
  
Key words: Sympathetic neuron, Albuterol, β2-adrenergic, RSV, Immune cell 

 
147. Picomolar Self-Assembled Technology by Engineered Peptides 

Taylor Bader1, Emina Derakovic2, Christopher Johnson3, Cindy L. Berrie3, Candan Tamerler1,2  
1Bioengineering Program, University of Kansas, 2Department of Mechanical Engineering, University of Kansas, 3Department of Chemistry, University of 
Kansas 
 
Metal binding peptides (MBPs) that can recognize and bind to specific target metal surfaces with high affinity enable designing complex, functionalized 
biohybrid interfaces. Biohybrid interfaces refer to coupling biological to engineered components and are key to several applications ranging from biosensors 
with direct electron transfer capabilities to surface coatings for biomedical implants. Gold is one of the most common metal surfaces in these applications, 
requiring functionalization of bioactive components to interact with the analyte and/or other desired counterparts. We designed gold binding peptides with 
spacer sequences that would allow coupling with bioactive components including different peptide or protein sequences. Furthermore, the addition of 
spacer tags to MBPs allows functional improvements to the peptide and its properties, including providing greater chain flexibility and altered domain 
activity. Interactions between amino acid residues in the MBP and spacer can modify peptide conformation such that there is greater accessibility of binding 
domains to the target surface, resulting in tighter binding between the peptide and surface and an overall higher affinity of the peptide for the target surface. 
We investigated the effects of spacers on the binding kinetics of gold surface binding peptide using quartz crystal microbalance with dissipation (QCM-D).  
Raw data from the QCM-D experiments was then used to calculate the association, dissociation, and equilibrium constants of GSGGG-AuBP1. These 
results demonstrate that the engineered peptide binds to gold surface revealing picomolar affinity. The high affinity of these peptides offers several 
advantages in achieving self-assembled biohybrid systems resulting in competitive advantage for material selective property. 
 

148. Spinal Contusion Injury Increases Spontaneous Pain Through an Interleukin-1 Dependent Signaling Pathway 
Taylor B. Messer1, Olivia C. Eller1, Jennifer G. Nelson-Brantley1, Erin E. Young1,2, Kyle M. Baumbauer1,2 
1Department of Cell Biology and Physiology, University of Kansas Medical Center 
2Department of Anesthesiology, University of Kansas Medical Center 
 
In spinal cord injury (SCI) patients, approximately 80% develop chronic pain, but the underlying mechanisms are largely unknown leading to a lack of 
effective therapeutic treatments. This makes the development of novel therapeutics crucial in improving overall patient health and functional recovery. 
Preclinical models have shown that intervention is preferable to future treatment as it is more effective to prevent chronic pain than attempt to reduce it. 
Prior bulk RNAseq on spinal cord (SC) and dorsal root ganglion (DRG) indicates that after SCI, genes involved in interleukin-1 beta (IL-1β) and interleukin-
1 alpha (IL-1α) signaling as well as differential expression of Il1b and Il1a increases at the site of injury, while mRNA expression of IL-1β receptor IL-1R1 
increases below the point of injury. Additionally, ELISAs showed protein expression of IL-1β was increased in at-level SC and DRG, and glabrous skin 1-
day after injury. IL-1α was increased in at-level SC and DRG, and hairy skin. This leads us to propose the cytokines IL-1β and IL-1α as possible therapeutic 
targets. To determine if attenuation of IL-1 activity improves functional outcomes, an IL-1β neutralizing antibody (nAb) was administered intraperitoneally 
at the time of injury. Preliminary data shows a reduction in SCI induced increase of IL-1R1 expression below the point of injury, improved locomotor 
recovery and reduction spontaneous pain behavior. We are currently analyzing changes in spontaneous and evoked pain behavior as well as changes in 
locomotor function in mice treated with IL-1α nAb and in mice with a conditional Il1r1 knockout in the DRG. 
 

149. Regulation of microRNA Strand Selection 
Joel Sydzyik, Jeffrey Medley, and Anna Zinovyeva 
Division of Biology, Kansas State University. Manhattan, Kansas 
 
 microRNAs (miRNAs) are important regulators of gene expression. miRNAs function by binding to mRNAs, resulting in silencing of the targeted 
mRNA. During miRNA biogenesis, miRNAs are processed into partially double-stranded duplexes. A single strand from the miRNA duplex is selected by 
an Argonaute protein, while the other strand is degraded. This process of miRNA strand selection is critical, as the Argonaute-loaded strand determines 
which genes will be repressed. Thus, a switch in miRNA strand selection can result in substantial changes in the expression levels for many genes. 
Although miRNA strand selection is normally robust, certain conditions can disrupt strand selection. Notably, abnormal strand selection is observed in 
several human diseases, including cancer. This suggests miRNA strand selection can change under different contexts, but the extent to which strand 
selection might be regulated remains unclear. Here, we investigated whether miRNA strand selection is developmentally regulated in Caenorhabditis 
elegans. We found several miRNAs where the levels of each strand vary across developmental stages. This indicates that both strands might be functional 
at different times. Developmental regulation of miRNA strand selection for specific miRNAs may play an important role in regulating gene expression 
during animal development. Our working hypothesis is that regulated miRNA strand selection provides a mechanism to change which genes are targeted 
by certain miRNAs and thereby regulate gene expression throughout development. Our current efforts are aimed at identifying the targets of each miRNA 
strand to understand how changes in strand selection impacts gene regulation by those miRNAs. 
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150. Chimeric PorB of Neisseria gonorrhoeae Provides Evidence for Outer Membrane Protein Evolution Through Loop to Beta-Hairpin Transition. 
Rik Dhar1, Joanna Slusky1,2 

1Department of Molecular Bioscience, 2Center for Computational Biology, University of Kansas 
 
In protein evolution, diversification is driven by gene duplication. This is evident from the presence of repeating topologies in various proteins, including 
the outer membrane beta-barrels, where the beta-hairpin is the repeating unit. While gene duplication is known to be the main driver of outer membrane 
protein diversification, a computational study from our group revealed a surprising result where topology changes can also lead to strand accretion in outer 
membrane beta-barrels. One such topology change found between 16- and 18-stranded beta-barrels is the loop-to-hairpin transition. Here we report the 
experimental validation of this loop-to-hairpin transition through the study of one of these evolutionary protein pairs. This protein pair consists of the 16-
stranded beta-barrel PorB from Neisseria gonorrhoeae and the 18-stranded beta-barrel MOMP from Campylobacter jejuni. A chimeric combination of the 
two is created by replacing the loop L3 of PorB with the sequentially matched protein region of MOMP. The resulting chimeric protein is found to be stable 
based on in vivo expression and thermal melt curves. It also shows evidence for strand accretion, based on secondary structure estimations and increased 
channel conductance, providing experimental evidence for an alternate mode of evolutionary diversification in outer membrane proteins. 
 

151. TIMP-1 as an Effector of Ion Channel Expression and Inflammatory Pain 
Rena N. Stair1, Olivia C. Eller1, Erin E. Young1,2, Kyle M. Baumbauer1,2 

1Department of Cellular Biology and Physiology, The University of Kansas Medical Center 2Department of Anesthesiology, The University of Kansas 
Medical Center 
 
Millions of Americans are affected by chronic pain, yet treatment remains largely ineffective. Unresolved inflammation contributes to chronic pain 
development and understanding how inflammation resolves is integral for developing effective therapeutics. Towards this goal, we have identified tissue 
inhibitor of metalloproteinases (TIMP-1) as a regulator of inflammatory pain. Mice with genetic deletions of TIMP-1 (T1KO) exhibit prolonged mechanical 
and thermal hypersensitivity following cutaneous inflammation compared to wild-type (WT) mice. Electrophysiological recordings from nociceptive neurons 
revealed that T1KO nociceptors exhibit lower activation thresholds and increased incidence of spontaneous activity and afterdischarge in response to 
inflammation. These results suggest that increased nociceptor firing increases behavioral sensitivity in T1KO mice. RNA sequencing of the dorsal root 
ganglia (DRG) has identified multiple high priority transcriptomic targets that may underlie nociceptor responsiveness in T1KO mice, including increased 
expression of Scn9a (Nav1.7), Scn10a (Nav1.8), Trpm3, and Piezo2, which all encode ion channels in neurons that are capable of sensing or propagating 
noxious stimuli. Subsequent analysis of protein and gene expression confirm increased expression of Nav1.7 in T1KO DRG, suggesting that TIMP-1 may 
serve to normalize Nav-dependent nociceptor action potential firing. Antisense oligonucleotide (ASO) knockdown of TIMP-1 in the hindpaw of WT mice 
resulted in reduction of Scn9a in the DRG, further supporting the control of Nav1.7 expression via TIMP-1. Inhibition of multiple ion channels that contribute 
to multimodal aspects associated with pathological pain states may be achievable by administration of one endogenous protein: TIMP-1, suggesting a 
novel TIMP-1-mediated mechanism that may function to attenuate inflammatory pain. 
 
NINDS R03NS096454, NINDS R21NS104789 (KMB) 
Rita Allen Foundation Award in Pain (KMB) 
KUMC Biomedical Research Training Program (OCE) 
Madison and Lila Self Graduate Fellowship (RNS) 
NIGMS P20GM103418 (KMB, OCE, EEY) 
 

152. Can we identify enzyme active sites without experimentation? 
Ryan Feehan1 and Joanna S.G. Slusky1,2 

1The Center for Computational Biology, 2Department of Molecular Biosciences, The University of Kansas, Lawrence, KS, USA 
 
Metalloenzymes – enzymes with a metal cofactor at the active site – make up nearly half of known enzymes. Despite the importance of metal cofactors, it 
is difficult to differentiate them from non-enzymatic metal sites due to the similar physicochemical properties. Yet distinguishing these two classes is critical 
for the identification of both native and designed enzymes. Because of similarities between catalytic and non-catalytic metal binding sites, physicochemical 
features that distinguish these two types of metal sites can indicate fundamental aspects of the enzyme function paradigm. Our lab combined metalloprotein 
structures, physicochemical properties and machine learning to predict protein bound metal ions as enzymatic or non-enzymatic. Our top model was able 
to classify metal sites on proteins as enzyme or non-enzyme with 92% recall and 94% precision. To better estimate our model’s performance on unexpected 
community input, we generated set of metalloproteins with no solved crystal structures and no detectable homology to our training data. Depending on the 
quality of the predicted structures included in our test, our model had an accuracy of 90 - 97.5%. Finally, we found the physicochemical trends that drove 
our model’s successful performance were local protein density, second shell ionizable residue burial, and the site’s accessibility to the pocket. We anticipate 
that our model’s ability to correctly identify catalytic metal sites could enable identification of new enzymatic mechanisms and improve de novo enzyme 
design success rates. 
 

153. A PROTAC-Based Degrader to N-Terminal Methyltransferase 1 Inhibits Proliferation of Colorectal Carcinoma Cells and Promotes Expression 
of Immunogenic Cell Death Signal Protein Calreticulin 
Wei Wu1 , Qilong Zhou1, Kaimin Jia1, Guangyan Qi2, Xiuzhi Susan Sun23, Ping Li1 

1Department of Chemistry, Kansas State University,  2Department of Grain Science and Industry, Kansas State University, 3Department of Biological and 
Agricultural Engineering, Kansas State University 

 

Protein N-terminal methylation catalyzed by N-terminal methyltransferase 1 (NTMT1) plays important regulatory roles in various biological and cellular 
processes. Dysregulation of NTMT1 has been demonstrated to link with many diseases such as colorectal cancer, while their molecular and cellular 
mechanisms remain elusive due to inaccessibility to an effective cellular probe. Here, we designed, synthesized, and characterized the first-in-class NTMT1 
degraders based on proteolysis-targeting chimera (PROTAC) strategy to tune functions of NTMT1 through NTMT1 degradation. The degraders involving 
a von Hippel-Lindau (VHL) E3 ligase ligand and NTMT1 ligand were developed and demonstrated to reduce NTMT1 protein levels in dose- and time-
dependent manners in colorectal cancer cell lines HCT116 and HT29. The degrader 1 showed anti-proliferative activity in 2D and 3D culture environments 
in HCT116, resulting from cell cycle arrested at G0/G1 phase. Simultaneously, global proteomics revealed that degrader 1 induced overexpression 
of calreticulin (CALR), an immunogenic cell death (ICD) signal protein that is known to elicit antitumor immune response and clinically linked to a high 
survival rate of patients with colorectal cancer upon its upregulation. 
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154. Natural Killer Cell-Invasive Trophoblast Cell Cooperation in the Establishment of the Hemochorial Placenta 

Ayelen Moreno-Irusta1, Olha Krichevskiy1,2, Esteban M. Dominguez1, Khursheed Iqbal1, Regan L. Scott1, Marc Parrish1,2, and Michael J. Soares1,2,3   
1Institute for Reproductive and Developmental Sciences, Department of Pathology & Laboratory Medicine, University of Kansas Medical Center, Kansas 
City, KS 66160,2Department of Obstetrics and Gynecology, University of Kansas Medical Center, Kansas City, KS 66160,3Center for Perinatal 
Research, Children’s Mercy Research Institute, Children's Mercy, Kansas City, MO 64108. 
 
Natural killer (NK) cells and invasive trophoblast cells have roles in orchestrating the transformation of the uterus, including uterine spiral artery remodeling 
during pregnancy. In this research, we explore roles for NK cells and invasive trophoblast cells in transformation of the uterine-placental interface and 
adaptations that occur in their absence. We used an interleukin 15 (Il15) null rat as a model of NK cell deficiency and a placenta specific 1 (Plac1) mutant 
rat as a model of invasive trophoblast cell deficiency.  Pregnancies with homogenous placental genotypes/phenotypes were analyzed. We used four 
different breeding combinations: 1) wild type (WT) male x WT female; 2) WT male x Il15-/- female; 3) WT male x Plac1-/- female; 4) WT male x Plac1-/-, Il15-

/- female.  Pregnancies were examined on gestation day (gd) 7.5 and 18.5.  Viability and litter size did not differ among the breeding combinations at gd 
7.5.  At gd 18.5, double-deficient pregnancies exhibited placentomegaly, significant decrease in fetal survival and spiral artery remodeling failure. Postnatal 
survival was also negatively affected in offspring. In summary, a "single hit" affecting either NK cells or invasive trophoblast cells affected placental site 
development; however, a "double hit" affecting both NK cells and invasive trophoblast cells was not limited to the structure of the placentation site but 
extended to impacts on placental and fetal development and maternal survival. These in vivo findings highlight the plasticity associated with hemochorial 
placentation. [Supported by Lalor Foundation postdoctoral fellowships to AM and EMD, NIH HD020676 and HD099638, HD105734, and the Sosland 
Foundation]   
 

155. Isolation and characterization of circulating extracellular vesicles subtypes in colorectal cancer 
Luis A. Arteaga-Blanco1 & Dan A. Dixon1,2 

1 Department of Molecular Biosciences, University of Kansas, Lawrence, KS, US 
2 University of Kansas Cancer center, Kansas City, KS, US 
 
Colorectal cancer (CRC) is in the top 10 cancers most prevalent worldwide, affecting men and women. Current research on tumor-derived extracellular 
vesicles (EVs) suggests that EVs subtypes (large EVs, LEV and Small EVs, SEV) play an important role in cellular communication through the transport 
of bioactive molecules to recipient cells and thus potentially modulate cancer progression via multiple pathways. Here, we isolated and characterized 
circulating LEV and SEV released in the plasma from the APCMin/+ CRC mouse model and from patients with late-stage CRC (stage 3 and stage 4). EVs 
were separated by ultracentrifugation and characterized by physical and biochemical properties. Nanoparticle tracking analysis and scanning electron 
microscopy showed two populations of vesicles with size over 200 nm and under 150 nm in diameter. The markers CD63 and CD81 were detected by 
immunoblotting in the preparations indicating the presence of EVs in our samples. Moreover, pellets enriched with LEV and SEV from APCMin/+ mice and 
late-stage CRC patients showed 4- and 3-fold higher particle concentrations, respectively, as compared with vesicles from normal mice and healthy donors. 
These initial findings indicate that elevated concentrations of EVs present in CRC mouse model and humans may be tumor-derived and provide relevant 
information for further studies to explore the role of tumor-derived EVs and their ability to modulate CRC progression. We believe that an in-depth analysis 
and omics characterization of these EVs from CRC mouse model and patients may be useful to identify molecules associated with tumor development 
and candidate biomarkers for CRC diagnosis and prognosis. 
 

Keywords: CRC, Extracellular vesicles, cellular communication. 
 

156. Investigating the role of interleukin-1 beta and mitochondrial dysfunction in spinal cord injury pain 
Eller, Olivia1, Messer, Taylor1, Willits, Adam1,2, McCoin, Colin1, Thyfault, John1, Young, Erin1,2, Baumbauer, Kyle1,2.  
1Department of Cell Biology and Physiology, University of Kansas Medical Center 
2Department of Anesthesiology, University of Kansas Medical Center 
 
Many patients with spinal cord injury (SCI) develop chronic pain, which is unresponsive to standard treatments, and can negatively impact quality of life. 
Our work is focused on understanding the underlying mechanisms responsible for the development of SCI chronic pain and identifying therapeutic targets. 
We have previously shown that thoracic SCI in mice results in nociceptor hyperactivity and peripheral inflammation. To expand on this work, we measured 
locomotor function, spontaneous pain behavior, and peripheral neuropathy. We found that SCI results in decreased locomotor function, spontaneous 
chronic pain behavior beginning 5 weeks post-injury, and neuropathy beginning 2 weeks post-injury. To identify potential mechanisms underlying these 
observations, we performed whole transcriptome RNAseq on the dorsal root ganglia and spinal cord. We found that biological processes related to 
inflammation, and more specifically IL-1b signaling, were amongst the highest enriched, while mitochondrial gene expression was amongst the greatest 
suppressed. We validated these results with RTPCR, western blot, calcium imaging, and mitochondrial respiration measures. RT-PCR confirmed an 
increase in genes related to inflammation and apoptosis in the DRG after injury, including an increase in caspase-1, which activates IL-1b and can activate 
pathways that lead to mitochondrial dysfunction. In line with this, we saw a reduction in mitochondrial respiratory chain complex protein content in SCI 
DRG, suggesting impaired respiratory function, reduced total mitochondrial content, or both. Our data indicate that following SCI, neuronal mitochondria 
are not functioning properly, which could contribute to increased inflammation, peripheral neuropathy, and subsequent development of nociceptor 
hypersensitivity and pain. 
 

157. Detecting Allelic Imbalance of Putative Immune Genes in Hybrid Wild-type Caenorhabditis elegans Isolates 
Lansdon, Patrick1 and Ackley, Brian D.1 

Department of Molecular Biosciences, University of Kansas, Lawrence, KS 
 
The nematode Caenorhabditis elegans is a genetically tractable model organism to examine host-pathogen interactions due to its robust microbial defense 
system with conserved mechanisms in pathogen detection, immune activation and pathogen killing. Further, due to a history of different selective pressures 
or simply genetic drift C. elegans wild isolates collected from geographically discrete regions are apt to vary in their ability to fight infections, making them 
an excellent model to study how genetically diverse backgrounds respond to microbial infection. Here we use survival assays and RNA-sequencing to 
better understand how three isolates respond to pathogenic bacteria. We found that, relative to N2 (originally isolated in Bristol, UK), CB4856 (isolated in 
Hawaii) was more susceptible to the Gram-positive pathogen, Staphylococcus epidermidis, whereas LKC34 (isolated in Madagascar) was more 
susceptible to the Gram-negative pathogen, Pseudomonas aeruginosa. Hybrid animals generated by crossing lab-reared N2 with CB4856 or LKC34 wild 
isolates exhibited intermediate susceptibility, suggesting multiple variants are contributing to this phenotype. To identify genes that were differentially 
expressed in an allele (strain of origin)-specific manner, we performed RNA sequencing on infected hybrid animals. Our analysis identified 33 genes in 
N2/CB4856 hybrids and 16 genes in N2/LKC34 hybrids exhibiting allelic imbalance after infection with S. epidermidis and P. aeruginosa, respectively. 
Differences in allelic expression may come from cis-regulatory differences in the genome (promoter-based), or differences in upstream proteins (trans-
activators). Overall, discerning gene expression signatures in an allele-specific manner can help us better understand the different possibilities for the 
evolution of immune responses within organisms. 
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158. Water extract from Euglena gracilis attenuates tobacco smoke carcinogen-induced lung cancer in mice via an alteration of gut microbiota and 

their metabolites 
Sarah DeVader1, Deepa Upreti1, Susumu Ishiguro1, Ayaka Nakashima2, Kengo Suzuki2, Jeffrey Comer1, and Masaaki Tamura1  
1, Departments of Anatomy & Physiology, Kansas State University College of Veterinary Medicine, Manhattan, Kansas, United States of America  
2, Central Research laboratory, Euglena Co. Ltd., Tokyo, Japan  
 
Lung cancer is the leading cause of cancer-related mortality in the world. Previous studies have shown that Euglena gracilis treatment can prevent growth 
of tumors in vitro and in vivo for multiple cancer types. Here, we investigated the anti-cancer properties and the underlying mechanism of the Euglena 
gracilis water extract against lung tumorigenesis induced by the tobacco smoke carcinogen 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK). A/J 
mice (n=10 per group) were treated with either PBS (control), Euglena water extract 2 weeks before NNK injection, or 10 weeks after NNK injection (after 
establishment of tumorigenesis). The Euglena water extract treatment greatly attenuated NNK-induced tumorigenesis regardless of treatment timing. Using 
untargeted metabolomics, we found that succinate, malate, triethanolamine, acetylserine were increased with the Euglena water extract treatment 
compared to the control. Using targeted analysis for short chain fatty acids (SCFA), we observed a significant increase in acetic acid in the feces of mice 
treated with Euglena water extract before and after NNK exposure; however, butyric and propionic acids were significantly higher in only post-treated mice. 
Treating human and murine lung cancer cells with SCFA in vitro at physiologically attainable sub-millimolar concentrations significantly suppressed their 
proliferation. This study indicated treatment with the Euglena water extract both pre- and post-NNK exposure greatly inhibits NNK-induced lung 
tumorigenesis in mice even after early tumorigenesis has been established. This study also found Euglena water extract increases the levels of SCFA and 
their precursors in the feces of the treated mice indicating a role of gut microbiota in suppressing the NNK-induced tumorigenesis. 
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