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K-INBRE 2021 Symposium
Poster Presentation Schedule 

Virtual Conference 
Thursday, January 14, 2021 

3:00 PM Concurrent Sessions 
Cell Biology 3pm, Session A 

Moderator: Brittany Jack, University of Kansas Medical Center 
Presenter# 1. Abdullahi, Zakria, KUL, Multiple Routes of Glucose Transport in Enterococcus faecalis (abstract #1) 

Presenter# 2. Andoyo, Angelo, KUL, Establishment of isogenic cell lines for validation of small molecule inhibitors of Musashi family proteins (abstract 

#3) 

Presenter# 3. Befort, Frances, Will present in Session P at 4pm 

Presenter# 4. Blasi, Jacques, WSU, The characterization of microglia in soy protein: a biomaterial-based approach towards neural regeneration 

(abstract #6) 

Presenter# 5. Bretches, Morgan, WSU, Skin Tissue Regeneration By Pluripotent Stem Cells Derived From Schwann Cells (abstract #8) 

Cell Biology 3pm, Session C 
Moderator: Anuja Paudyal, Kansas State University 

Presenter# 1. Cornelius, J.T., Other-Rockhurst University, IFT-A deficiency in juvenile mice impairs biliary development and exacerbates ADPKD liver 

disease (abstract #17) 

Presenter# 2. Del Real, Carmen, KSU, Understanding how Protein Phosphatase 1 promotes collective cell migration (abstract #19) 

Presenter# 3. Dinh Phan, Johnny, KUL, The Role of Ferritin and Iron Homeostasis in Polycystic Kidney Disease (abstract #23) 

Presenter# 4. Do, Nathan, KUL, Quantifying Pathogen Load in Geographical Isolates of Caenorhabditis elegans (abstract #24) 

Presenter# 5. Elliott, Jorja, FHSU, Enzymatic tolerance to sulfide, lactic acid, and ethanol in corn and catfish tissues (abstract #28) 

Cell Biology, 3pm, Session E 
Moderator: Sierra Kanemoto, Wichita State Univeristy 

Presenter# 1. Naeem, Abdulrahman, KSU, Characterization of Arabidopsis thaliana, transformed with genes encoding enzymes that synthesize "fish oil" 

precursors (abstract #52) 

Presenter# 2. Nguyen, Nha Chi, WU, CRISPR/CAS9-Mediated specific point mutation of LDHA using the HDR Pathway. (abstract #53) 

Presenter# 3. O'Meara, Bryn, KUL, Temperature-sensitive screen for cell specification mutants in Caenorhabditis elegans (abstract #54) 

Presenter# 4. Parikh, Riya, KUMC, Promethazine Inhibits Pancreatic Cancer Growth by Inhibiting Prolactin Receptor Signaling in Combination with 

Gemcitabine and Paclitaxel (abstract #57) Not presenting. Visit poster gallery for recorded presentation.

Presenter# 5. Pepper, Whitney, KSU, Translational control of Adeno-Associated Virus 2 by e1F5-mimic protein (abstract #58) 

Cell Biology, 3pm, Session G 
Moderator: Lanjing Wei, Univeristy of Kansas, Lawrence 

 Presenter# 1. Sehgal, Chahat, KSU, Examining the effects of deletion of a putative beta-glucosidase gene on NmrA-mediated repression in Aspergillus 

nidulans (abstract #65) 

Presenter# 2. Shipman, Gabriela, KSU, Requirement of ECM modifications by Prolyl-4-Hydroxylase for Gonium multicellularity (abstract #68) 

Presenter# 3. Spradlin, Joshua, KSU, Determining SARS-CoV-2 Gene's Effect On Host Cell Gene Expression (abstract #70) 

Presenter# 4. Stopperan, Julia, KUMC, Brain Cell Specific Changes During Aging and Alzheimer's Disease (abstract #72) 

Presenter# 5. Sydzyik, Joel, KSU, Revisiting the Efficacy of Cas9 Blocking Mutations: Scarless Genome Editing in Caenorhabditis elegans (abstract 

#74) 

Chemistry, 3pm, Session I 
Moderator: James Balthazor, Fort Hays State Univeristy 

Presenter# 1. Allen, Taj, WSU, Investigating the role of domain 4 of the anthrax protective antigen on stability and immunogenicity (abstract #2) 

Presenter# 2. Barybin, Anton, KUL, Evaluating Separation of Catecholamine Neurotransmitters and Their Metabolites with Electrophoretic Methods 

(abstract #4) 

Presenter# 3. Davies, James, WSU, Site-Directed Mutagenesis for Determination of Tyrosinase Interaction (abstract #18) 

Presenter# 4. Ebert, Adam, KSU, Construction of New Classes of Targeted Chemical Screening Libraries: Investigating New Avenues for Drug Delivery 

via Natural Product Diversification (abstract #27) 

Presenter# 5. Fater, Aaron, WSU, An Imposter Among Us: Anomalous Tryptophan-like Fluorescence Appears Despite its Absence (abstract #29) 
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K-INBRE 2021 Symposium
Poster Presentation Schedule 

Virtual Conference 
Thursday, January 14, 2021 

3:00 PM Concurrent Sessions-continued 
Chemistry, 3pm, Session K 

Moderator:Sam Leung, Washburn Univeristy 
Presenter# 1. O'Shea, Destinee, ESU, Separation and enzymatic degradation study of inositol hexakisphosphate stereoisomers (abstract #55) 

Presenter# 2. Sellens, Courtney, ESU, Development of a Liquid Chromatography-Mass Spectrometry Method for Analysis of Δ9-tetrahydrocannabinol 

(THC), tetrahydrocannabinol acid (THCA), cannabinol (CBN) and cannabidiol (CBD) in CBD and Hemp Oils (abstract #66) 

Presenter# 3. Stump, Michael, ESU, Reactions of Lysergic Acid Amide and Aldehyde and its Products: Synthesis, Analysis and Applications (abstract 

#73) 

Presenter# 4. Wilson, Cole, KSU, Two Methods for Characterizing Membrane-Bound Proteins (abstract #80) 

 Presenter# 5. Zapata, Antonio, ESU, Determination of Nicotine Concentration in Soil by HPLC/UV during Campus Tobacco- free Promotion (abstract 

#84) 

Exercise Science/Food Science/Public Health/Psychological Sciences, 3pm, Session M 
Moderator:Christine Brodsky, Pittsburg State Univeristy 

Presenter# 1. Brin, Halle, PSU, Evaluation of Task-Specific Fitness Levels in Law Enforcement Officers (abstract #9) 

Presenter# 2. Demeke, Saron, KUL, Change in Hyper-Palatable Food Availability in the US Food System from 1988 to 2018 (abstract #20) 

Presenter# 3. Dilsaver, Danielle, KUL, The prevalence of hyper-palatable foods served in US public school lunches (abstract #22) 

Presenter# 4. Herren, Grace, PSU, An Assessment of Physiological Factors as a Predictor of On-Duty Tasks in Firefighters (abstract #33) 

Presenter# 5. King, Cole, KSU, Cognitive Improvement through Exercise-Induced Regulation of Brain Derived Neurotrophic Factor in Adolescent 

Autism-Modeled Rats (abstract #43) 

Neuroscience/Epigenetics/Biomedical Device Design, Immune Defense and Genetics, 3pm, Session O 
Moderator:Sherry Fleming, Kansas State Univeristy 

Presenter# 1. Deng, Jasmine, KUL, Effect of Peri-lesional Injections of Wharton's Jelly Mesenchymal Stem Cells on Skilled Motor Recovery Following 

Traumatic Brain Injury (abstract #21) 

Presenter# 2. Dorador, Ana, KUL, Investigating the rate of paramutation in Drosophila virilis (abstract #25) 

Presenter# 3. Haas, Evan, KUL, A Design Study of Piezoelectric Composite Materials with Compliant Layers to Analyze PZT Stress in Biomedical 

Devices (abstract #31) 

Presenter# 4. Pagella, Emma, KUL, The Effects of Chromosomal Rearrangement on Immune Defense in Drosophila (abstract #56) 

Biophysics, Entrepreneurial, Cell Biology, 3pm, Session Q 
Moderator:Tim Burnett, Emporia State Univeristy 

Presenter# 1. Shahi, Samrat, WU, Determining an Apoptotic in Breast Cancer Cells Undergoing Photodynamic Therapy (abstract #67) 

Presenter# 2. Miller, Tristan, Other-University of Iowa, Ronawk Summer Internship Experience (abstract #50) 

Presenter# 3. Woosley, Hunter, KUL, The Host Restriction Factor TRIM11 is a Potential Target of HSV-1 ICP0 Ubiquitination and Degradation (abstract 

#83) 

Presenter# 4. Zerr, Hannah, PSU, Nucleic Acid Analysis of Target Genes in SV-40 Transformed Murine Fibroblast Cell Lines (abstract #85) 
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K-INBRE 2021 Symposium
Poster Presentation Schedule 

Virtual Conference 
Thursday, January 14, 2021 

4:00 PM Concurrent Sessions
Cell Biology 4pm, Session B 

Moderator: Brittany Jack, University of Kansas Medical Center 
Presenter# 1. Bristow, Stephanie, WSU, Thermal Performance Analysis of Bacteria and Bacterivore Interactions (abstract #10) 

Presenter# 2. Bugbee, Taylor, KSU, Beta Human Papillomavirus E6 Dysregulates DSB Repair (abstract #11) 

Presenter# 3. Cao, Jordan, WSU, Continued Development and Testing of Improved Methods and New Antibodies for Immunohistochemistry (abstract 

#13) 

Presenter# 4. Christman, Matthew, WU, Preliminary investigation of Cellular Phase Using Quantitative Phase Imaging (abstract #14) 

Presenter# 5. Cordova, Andres, KUL, Determining the Specificity of Colicins to Outer Membrane Efflux Pumps (abstract #16) 

Cell Biology 4pm, Session D 
Moderator: Anuja Paudyal, Kansas State University 

Presenter# 1. Jantz, Kyla, PSU, Charcoal Rot Resistant Transgenic Soybeans (abstract #38) 

Presenter# 2. Kramer, Price, WU, Quantifiable, High-Throughput Image Processing of Actin Polymerization in the Presence of Palladin (abstract #45) 

Presenter# 3. LaGrega, Natasha, KUL, Expression of human Tau mutants leads to synaptic loss in Caenorhabditis Elegans (abstract #47) 

Presenter# 4. Markley, Payton, KUL, Identification and Characterization of the Human ELAVL1 Gene Promoter Region (abstract #48) 

Presenter# 5. McCloskey, Erick, PSU, Bridging the Gap Between Immunity and Reproduction: CCR7 Expression in Pregnant Rat Uterine Tissue 

(abstract #49) 

Cell Biology 4pm, Session F 
Moderator: Sierra Kanemoto, Wichita State Univeristy 

Presenter# 1. Phillips, Morgan, KSU, Water Extract from Euglena Gracilis Enhances Host Antiviral Immunity in Prevention of Influenza A Viral Infection 

(abstract #59) 

Presenter# 2. Pohl, Adrienne, KSU, Understanding the Binding and Functions of SidL and LegA11 (abstract #60) 

Presenter# 3. Ramirez Cuellar, Eduardo, KUL, Identification of Isoform Specific Substrates for ABC Transporter MRP-1B (abstract #61) 

Presenter# 4. Riforgiate, Elizabeth, KSU, Beta-Human Papillomavirus Increases Mitotic Segregation Errors (abstract #62) 

Presenter# 5. Salim, Sherwin, WSU, Neurite growth on protein-based composite materials for neural regeneration (abstract #64) 

Cell Biology 4pm, Session H 
Moderator: Lanjing Wei, Univeristy of Kansas, Lawrence 

Presenter# 1. Tran, Daniel, KSU, The mechanism of how NmrA represses AreA to mediate fungal nitrogen metabolite repression (abstract #75) 

Presenter# 2. Tumberger, John, KSU, Co-option of fasciclin-like gene for multicellularity (abstract #76) 

Presenter# 3. Umar, Zaid, KUMC, Investigation of Embryonic Palate Elevation Dynamics (abstract #77) 

Presenter# 4. Vargheese, Aditya, KUMC, Loss of REST in Breast Cancer (abstract #78) 

Presenter# 5. Warner, Adara, KSU, Characterization of transcriptional coregulators of the homeodomain protein GLABRA2 (abstract #79) 

Chemistry 4pm, Session J 
Moderator: James Balthazor, Fort Hays State Univeristy 

Presenter# 1. Hensen, Jack, KSU, Exploring Non-Covalent Interactions within Benzochalcogenadiazole Co-Crystals (abstract #32) 

Presenter# 2. Innes, Shelby, ESU, Towards Peptide-Polymer of Different Charges for Studying Biological Interactions (abstract #37) 

Presenter# 3. Jesri, Abdul-Rahman, WSU, Structure-Guided Design of SARS-CoV-2 Therapeutics (abstract #40) 

Presenter# 4. Jibbe, Nada, WSU, Determination of Association Constants of Picket Porphyrin for PG-Liposomes (abstract #41) 

Presenter# 5. Khan, Shamir, WSU, Improving Personalized Medicine Through Systematic Protein Engineering of LDH (abstract #42) 

Presenter# 6. Morey, Kinsey, PSU, Bifunctional CuMoS4 for green energy production and storage (abstract #51) Student not presenting.
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K-INBRE 2021 Symposium
Poster Presentation Schedule 

Virtual Conference 
Thursday, January 14, 2021 

4:00 PM Concurrent Sessions-continued
Environmental Science/Applied Human Science 4pm, Session L 

Moderator:Sam Leung, Washburn Univeristy 
Presenter# 1. Block, Jordan, KSU, Fungal Friend or Foe-Identification of Alternative Biocontrol Measure in Aedes albopictus (abstract #7) 
Presenter# 2. Drees, Riley, FHSU, Results of Soil Nutrient Additions in Restoring Magnesium Concentration to Common Crop Species (abstract #26) 

Presenter# 3. Howell, Shannon, WSU, Abundance of Halotolerant Microorganisms in Oligohaline Kansas Soils (abstract #35) 

Presenter# 4. Rutherford, Nicholas, ESU, Measurement of short-term learning of honey bees using Proboscis Extension Response (PER) trials when 

exposed to pesticides and CBD (abstract #63) 

Presenter# 5. Kuckelman, Dreah, KSU, The influence of gender, use of aggression, and peer acceptance on social dominance in preschool age 

children (abstract #46) 

Microbiology/Physiology 4pm, Session N 
Moderator:Christine Brodsky, Pittsburg State Univeristy 

Presenter# 1. Campbell, Megan, KSU, Exploring the role of cross-linking enzymes within the ECM (abstract #12) 

Presenter# 2. Ciftci, Ahmet, KSU, Role of Glycogen Metabolism in C. difficile Virulence (abstract #15) 

Presenter# 3. Hughes, Emily, KUL, CRISPRi for Conditional Gene Knockouts in Chlamydia (abstract #36) 

Presenter# 4. Jensen, Reilly, KSU, Does Plasmid Conjugation Prevent Cheaters from Outcompeting Cooperative Plant Pathogens during Experimental 

Infections? (abstract #39) 

Presenter# 5. Stoltz, Avanelle, KUMC, Effects of Space Flight and Microgravity on Adrenal Tissue (abstract #71) 

Allied Health, Virology & Bioinformatics, 4pm, Session P 
Moderator:Sherry Fleming, Kansas State Univeristy 

Presenter# 1 Goins, Sara, PSU, Surveillance study on Culex sp. in southeast Kansas and prevalence of West Nile virus in the mosquito population 

(abstract #30) 

Presenter# 2. Befort, Frances, WU, Identification and Annotation of Genetic Sequences in Drosophila ananassae, contig17 (abstract #5) 

 Presenter# 3. Herrmann, Nichole, KSU, The methicillin-resistant Staphylococcus aureus and the emerging fungal pathogen Candida auris form mixed 

biofilms with increased virulence. (abstract #34) Not presenting. Poster available in the gallery. 

Presenter# 4. Winter, Lake, KSU, New Analyses of Vaccinia Virus' Role in Altering Metabolite Levels Post-Infection (abstract #81) 

Presenter# 5. Wolff, Hannah, FHSU, Identification of Candidate Genes that Control Meiotic Drive in Drosophila americana (abstract #82) 
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Program Schedule  
Virtual Conference 

 

 

Friday, January 15, 2021 
 
 
9:00 AM  General Session        
 

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

  
9:10 AM Lisa Stehno-Bittel, PT, Ph.D., Keynote speaker, Clinical Professor, University of Kansas Medical Center and 

President and Co-Founder, Likarda                                      
Title: Academia to Commercial Product: The Long and Winding Road 

 
9:40 AM  Doug Wright, Ph.D., K-INBRE Principal Investigator, University of Kansas Medical Center  

Moderator 
 
9:45 AM  Trainee #1 Aditya Vargheese, University of Kansas Medical Center, Kansas City, KS 

Title: Loss of REST in Breast Cancer 
 
10:00 AM Trainee #2 Johnny Dinh Phan, University of Kansas Medical Center, Kansas City, KS  

Title: The Role of Ferritin & Iron Homeostasis in Polycystic Kidney Disease 
 
10:15 AM  Trainee #3 Abdul-Rahman M. Jesri, Wichita State University, Wichita, KS  

Title: Structure-Guided Design of SARS-CoV-2 Therapeutics 
 
10:30 AM Break 
 
10:40 AM John Stanford, Ph.D., Associate Director, University of Kansas Medical Center 

Moderator  
 
10:45 AM Trainee #4 MacKenzie Mims, Langston University, Langston, Oklahoma 

Title: Candidate Multicellularity Gene Profiling in Mutants of Colonial Alga Gonium Pectorale 
  
11:00 AM Trainee #5 Davante Hammer, Kansas State University, Manhattan, KS  

Title: The role of Beta 2 Glycoprotein I in a mouse model of melanoma 
 
11:15 AM  Trainee #6 Tania Wiest, Emporia State University, Emporia, KS 

Title: RT-qPCR Analysis of Antioxidant Gene Regulation of Apis mellifera in Response to Coumaphos, Imidacloprid, 
and Cannabidiol 
       

11:30 AM Break for lunch 
    
12:30 PM Career Development Breakout Sessions 

 
• Title: What can Bioinformatics Do for Me? Susan Brown, Ph.D., Kansas State University, Stuart Macdonald, 

Ph.D., University of Kansas, Lawrence and Devin Koestler, Ph.D., University of Kansas Medical Center 
 

• Discovering the Regional Bioscience Ecosystem, Alexandra Erwin, Ph.D., BioKansas 
 

• Navigating the Career Decision Making Process, Sonia Hall, Ph.D., BioKansas 
 

• Delivering Your Message Through Effective Data Visualization, Alexandra Erwin, Ph.D., BioKansas 
 

• Building and Advocating for Inclusive & Equitable Work Communities, Lynn Villafuerte, BioKansas 
 

1:30 PM  Award Announcements       
 
 Doug Wright, Ph.D., K-INBRE Principal Investigator, University of Kansas Medical Center 
  Poster Awards 
 

John Stanford, Ph.D., Associate Director, University of Kansas Medical Center 
Oral Awards 

 
 Doug Wright, Ph.D., K-INBRE Principal Investigator, University of Kansas Medical Center 
 Closing Remarks 
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2021 K-INBRE Symposium Oral Presentation Abstracts 
Friday, January 15, 2021 
 
Loss of REST in Breast Cancer  
 
Aditya Vargheese1,2,3, Ashley Cloud3, Raeann Shimak2, Sumedha Gunewardena3,4, Roy Jensen1,2,5,6,7 and Vargheese Chennathukuzhi2,3 

 
1University of Kansas, Lawrence, Kansas; 2The University of Kansas Cancer Center, Kansas City, Kansas; Departments of 3Molecular and Integrative 
Physiology, 4Biostatistics, 5Pathology and Laboratory Medicine, 6Cancer Biology, and 7Anatomy and Cell Biology, University of Kansas Medical Center, 
Kansas City, Kansas 
 
Breast cancer is the most common cancer in women and is highly heterogenous, making early detection and treatment difficult. A subset of breast cancers 
lack REST protein (repressor element 1 silencing transcription factor) but not REST mRNA. This loss of REST is seen in ~20% of human breast cancers 
and is associated with a poor prognosis and increased aggression of the tumor. Despite the prevalence, little is known about the role of REST in the 
molecular pathogenesis of breast cancer. REST normally functions in the periphery to silence neuronal gene expression and has also been shown to be 
a tumor suppressor in epithelial cells. The loss of REST leads to its target genes being dysregulated and can cause aberrant activation of signaling 
pathways that promote tumorigenesis. This has been seen in other diseases including colon cancer, small cell lung cancer, and uterine fibroids. Here, we 
show that REST directly regulates CEMIP (cell migration-inducing and hyaluronan-binding protein, KIAA1199) and MMP24 (matrix metallopeptidase 24), 
genes known to play a role in metastasis. Examination of REST knockdown in breast cancer cells lead to upregulation of CEMIP and MMP24. In addition, 
we found REST binds to RE1 sites within the genes and influences their epigenetic regulation. Furthermore, using RNA sequencing data, we found that 
the estrogen signaling pathway is activated upon REST knockdown, regardless of hormone treatment. Our findings demonstrate a unique role for REST 
in breast cancer and see REST as an attractive therapeutic target.  
 
Title: The Role of Ferritin & Iron Homeostasis in Polycystic Kidney Disease 
 
Authors: Johnny Dinh Phan, Mackenzie Thornton, Priyanka Radadiya and Madhulika Sharma 
Affiliation: University of Kansas Medical Center 
 
Abstract: Polycystic kidney disease (PKD) is a genetic disease characterized by multiple cysts in the kidneys which enlarge overtime and lead to end-
stage renal disease. The incidence of autosomal dominant polycystic kidney disease (ADPKD) is 1/1000 births. About 85% of ADPKD cases have 
mutations in polycystin 1 (PC1) and the remaining 15% in polycystin 2 (PC2) (proteins encoded by PKD1 and PKD2 respectively). Disruption of multiple 
signaling and metabolic pathways has been reported in PKD. Previously, we used an iron-chelating drug called ciclopirox olamine (CPX-O) and found that 
CPX-O ameliorated disease progression in a PKD mouse model. Additionally, CPX-O decreased ferritin levels of the cells and tissues. This led us to 
identify that iron/ferritin axis is affected in PKD. We found that ferritin levels are elevated in renal epithelial cells from ADPKD patients as well as in a PKD 
mouse model. Messenger RNA levels of iron-transport protein ferroportin (FPN1) increased and heme oxygenase 1 (HMOX) decreased in ADPKD 
samples. To determine whether iron and ferritin are important in cyst growth, we grew mini-cysts from ADPKD cells in culture and treated with ferritin or 
apoferritin (ferritin with no iron), with or without CPX-O. Both ferritin and apoferritin induced cyst enlargement while presence of CPX-O reduced ferritin 
and apoferritin induced cyst enlargement, suggesting that CPX-O works in an iron-independent manner via ferritin to reduce cyst formation. Taken together, 
our studies identify ferritin/iron dysregulation as another pathway implicated in PKD and show that CPX-O may qualify as an alternate drug in PKD 
treatment.  
 
 
Structure-Guided Design of SARS-CoV-2 Therapeutics 
 
Abdul-Rahman M. Jesri1, Athri D. Rathnayake1, Harry Nhat Nguyen1, Jian Zheng2, Yunjeong Kim3, Krishani Dinali Perena3, Samantha Mackin2, David K. 
Meyerholz4, Maithri M. Kashipathy5, Kevin P. Battaile6, Scott Lovell5, Stanley Perlman2, Kyeong-Ok Chang3, and William C. Groutas1 

1Department of Chemistry, Wichita State University; 2Department of Microbiology and Immunology, University of Iowa; 3Deparment of Diagnostic Medicine 
& Pathobiology, College of Veterinary Medicine, Kansas State University; 4Department of Pathology, University of Iowa 
5Protein Structure Laboratory, The University of Kansas; 6NYX, New York Structural Biology Center 
 
Coronaviruses are a large group of viruses that can cause a variety of diseases in humans and animals. Of these, SARS-CoV-2, the causative agent of 
coronavirus disease (COVID-19), is a major threat to public health worldwide. Currently, there are no licensed vaccines or antiviral drugs against SARS-
CoV-2 infection.  
The SARS-CoV-2 genome encodes two large polyproteins which are processed by a 3C-like protease and a papain-like protease. Both proteases are 
essential for viral replication, making them attractive targets for drug development. We have used a structure-guided approach to design a new class of 
inhibitors of SARS-CoV-2 3CL protease. In vitro biochemical studies have shown that the compounds are potent and selective inhibitors of the enzyme; 
furthermore, optimized members of this class of inhibitors have shown potent inhibition in cell-based systems. An optimized inhibitor is currently being 
evaluated in a mouse model of SARS-CoV-2 infection. The rationale underlying the structure-guided design and synthesis of the inhibitors, structure-
activity relationships, and the results of in vitro biochemical and X-ray crystallographic studies, will be discussed.  
Acknowledgements This research was supported by grants from the National Institute of Health (R01 AI109039) and K-INBRE (P20 GM103418). 
 
 
Candidate Multicellularity Gene Profiling in Mutants of Colonial Alga Gonium pectorale 
 
MacKenzie Mims1, Berenice Jiménez-Marín2 & Bradley JSC Olson2 

1. Langston University, OK, USA. 2. Kansas State University, KS, USA 
 
The evolution of multicellularity is a major evolutionary transition. In eukaryotes, various unicellular lineages had multicellular descendants in independent 
events that occurred roughly between 1 BYA and 250 MYA. Despite the impact of multicellularity to life as we know it, little is known about its molecular 
and genetic causes. As means to characterize multicellularity genes, colonial green alga Gonium pectorale was UV mutagenized, and unicellular, cell-wall 
defective mutant line 1C7 was obtained. Analysis of the causative mutation behind 1C7’s loss of multicellularity may give helpful insights on the functional 
and evolutionary role of cell-cell adhesion related genes. Utilizing comparative genomics and bioinformatic tools (Protein BLASTs, conserved domain 
searches and multiple sequence alignments) we selected a set of candidate knock-out genes in 1C7, traced their recent evolution, and obtained insightful 
clues about the potential function of the proteins they encode. These analyses allowed us to filter 361 differentially expressed genes (1C7 vs WT) to 19 
candidate knock-out genes, and then to 6 primary targets for experimental validation in order to determine the causative mutation that results in 1C7 
unicellularity.  
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The role of Beta 2 Glycoprotein I in a mouse model of melanoma 
 
Davante Hammer ¹; Chad Jackson², and Sherry D. Fleming ¹ 
¹Division of Biology, ²Center for Entrepreneurship, Kansas State University 
 
Melanoma is a dangerous form of skin cancer because it metastasizes to other organs unless treated immediately. Melanoma is caused by many factors, 
including genetics and environmental factors like ultraviolet light. Beta 2 Glycoprotein I (β2-GPI) is a globular serum protein that binds and induces cellular 
signals to inhibit or activate proteins. During melanoma, β2-GPI appears to play a role in abnormal angiogenesis and tumor growth. However, the exact 
mechanism remains unclear. We developed small molecules, p296c-s and RD-p9, derived from β2-GP to test the hypothesis that inhibiting binding by β2-
GPI will decrease B16F10 melanoma growth. We secured a patent for the small molecules that inhibit melanoma growth in mice. Our business model 
seeks to license our technology to a company with a large market share to manufacture and distribute our small molecules. In 2019 countries around the 
globe spent around $8.19 billion trying to treat melanoma. Those diagnosed with melanoma are expected to increase by 2% in the year 2020. Our 
molecules provide an opportunity for companies wanting to enter the sector. Melanoma is dangerous and our business seeks to provide an affordable 
option to help combat it.  
 
 
RT-qPCR Analysis of Antioxidant Gene Regulation of Apis mellifera in Response to Coumaphos, Imidacloprid, and Cannabidiol 
 
Tania Wiest, Nicholas Rutherford and Joanna Gress  
Emporia State University 
 
Cannabidiol (CBD) is one of the main pharmacologically active phytocannabinoids of Cannabis sativa L. CBD is non-psychoactive but exerts several 
beneficial effects, including anti-inflammatory and antioxidant properties. We sought to investigate if CBD would have protective antioxidant effects against 
the insecticides imidacloprid, a neonicotinoid and coumaphos, an organophosphate in Apis mellifera. The objective of this study was to test comparatively 
the effects of CBD and these two common insecticides on honeybee Apis mellifera worker’s lifespan, mortality, and expression of antioxidant genes. 
Previous studies have shown that ingestion of these insecticides causes a downregulation in antioxidant genes in gut tissues. To investigate the effects 
on lifespan and mortality, we conduct survivorship trials using emerged bees (≤4 days old). 30 newly emerged bees were fed solutions of 1M sucrose 
containing either 1000nmol, 100nmol or 10nmol of each chemical: sugar control, imidacloprid, coumaphos, cannabidiol, coumaphos + cannabidiol, and 
imidacloprid + cannabidiol. Worker mortality was measured for 3 weeks. Based on our preliminary trial, CBD does not seem to affect honeybee lifespan 
or mortality. Bees dosed with insecticide only or dosed with insecticide + CBD showed no significant difference in longevity. To evaluate the effects of CBD 
on antioxidant gene expression, we fed foraging bees (≥ 21 days old) six solutions of 1 M sucrose containing 10nmol of each chemical:  sugar control, 
imidacloprid, coumaphos, cannabidiol, coumaphos + cannabidiol, and imidacloprid + cannabidiol. We then extracted RNA from their abdomens, and used 
RT-qPCR to assess 10 bee antioxidant genes linked to pesticide toxicity.  
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Poster Presentation Schedule 

Virtual Conference 
Thursday, January 14, 2021 

Cell Biology 3pm, Session A 
Moderator: Brittany Jack, University of Kansas Medical Center 

Presenter# 1. Abdullahi, Zakria, KUL, Multiple Routes of Glucose Transport in Enterococcus faecalis (abstract #1) 

Presenter# 2. Andoyo, Angelo, KUL, Establishment of isogenic cell lines for validation of small molecule inhibitors of Musashi family proteins (abstract 

#3) 

Presenter# 3. Befort, Frances, WU, Will present in Session P at 4pm 

Presenter# 4. Blasi, Jacques, WSU, The characterization of microglia in soy protein: a biomaterial-based approach towards neural regeneration 

(abstract #6) 

Presenter# 5. Bretches, Morgan, WSU, Skin Tissue Regeneration By Pluripotent Stem Cells Derived From Schwann Cells (abstract #8) 

Cell Biology 4pm, Session B 
Moderator: Brittany Jack, University of Kansas Medical Center 

Presenter# 1. Bristow, Stephanie, WSU, Thermal Performance Analysis of Bacteria and Bacterivore Interactions (abstract #10) 

Presenter# 2. Bugbee, Taylor, KSU, Beta Human Papillomavirus E6 Dysregulates DSB Repair (abstract #11) 

Presenter# 3. Cao, Jordan, WSU, Continued Development and Testing of Improved Methods and New Antibodies for Immunohistochemistry (abstract 

#13) 

Presenter# 4. Christman, Matthew, WU, Preliminary investigation of Cellular Phase Using Quantitative Phase Imaging (abstract #14) 

Presenter# 5. Cordova, Andres, KUL, Determining the Specificity of Colicins to Outer Membrane Efflux Pumps (abstract #16) 

Cell Biology 3pm, Session C 
Moderator: Anuja Paudyal, Kansas State University 

Presenter# 1. Cornelius, J.T., Other-Rockhurst University, IFT-A deficiency in juvenile mice impairs biliary development and exacerbates ADPKD liver 

disease (abstract #17) 

Presenter# 2. Del Real, Carmen, KSU, Understanding how Protein Phosphatase 1 promotes collective cell migration (abstract #19) 

Presenter# 3. Dinh Phan, Johnny, KUL, The Role of Ferritin and Iron Homeostasis in Polycystic Kidney Disease (abstract #23) 

Presenter# 4. Do, Nathan, KUL, Quantifying Pathogen Load in Geographical Isolates of Caenorhabditis elegans (abstract #24) 

Presenter# 5. Elliott, Jorja, FHSU, Enzymatic tolerance to sulfide, lactic acid, and ethanol in corn and catfish tissues (abstract #28) 

Cell Biology 4pm, Session D 
Moderator: Anuja Paudyal, Kansas State University 

Presenter# 1. Jantz, Kyla, PSU, Charcoal Rot Resistant Transgenic Soybeans (abstract #38) 

Presenter# 2. Kramer, Price, WU, Quantifiable, High-Throughput Image Processing of Actin Polymerization in the Presence of Palladin (abstract #45) 

Presenter# 3. LaGrega, Natasha, KUL, Expression of human Tau mutants leads to synaptic loss in Caenorhabditis Elegans (abstract #47) 

Presenter# 4. Markley, Payton, KUL, Identification and Characterization of the Human ELAVL1 Gene Promoter Region (abstract #48) 

Presenter# 5. McCloskey, Erick, PSU, Bridging the Gap Between Immunity and Reproduction: CCR7 Expression in Pregnant Rat Uterine Tissue 

(abstract #49) 

Cell Biology, 3pm, Session E 
Moderator: Sierra Kanemoto, Wichita State Univeristy 

Presenter# 1. Naeem, Abdulrahman, KSU, Characterization of Arabidopsis thaliana, transformed with genes encoding enzymes that synthesize "fish oil" 

precursors (abstract #52) 

Presenter# 2. Nguyen, Nha Chi, WU, CRISPR/CAS9-Mediated specific point mutation of LDHA using the HDR Pathway. (abstract #53) 

Presenter# 3. O'Meara, Bryn, KUL, Temperature-sensitive screen for cell specification mutants in Caenorhabditis elegans (abstract #54) 

Presenter# 4. Parikh, Riya, KUMC, Promethazine Inhibits Pancreatic Cancer Growth by Inhibiting Prolactin Receptor Signaling in Combination with 

Gemcitabine and Paclitaxel (abstract #57) Not presenting. Visit poster gallery for recorded presentation.

Presenter# 5. Pepper, Whitney, KSU, Translational control of Adeno-Associated Virus 2 by e1F5-mimic protein (abstract #58) 
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Cell Biology 4pm, Session F 
Moderator: Sierra Kanemoto, Wichita State Univeristy 

Presenter# 1. Phillips, Morgan, KSU, Water Extract from Euglena Gracilis Enhances Host Antiviral Immunity in Prevention of Influenza A Viral Infection 

(abstract #59) 

Presenter# 2. Pohl, Adrienne, KSU, Understanding the Binding and Functions of SidL and LegA11 (abstract #60) 

Presenter# 3. Ramirez Cuellar, Eduardo, KUL, Identification of Isoform Specific Substrates for ABC Transporter MRP-1B (abstract #61) 

Presenter# 4. Riforgiate, Elizabeth, KSU, Beta-Human Papillomavirus Increases Mitotic Segregation Errors (abstract #62) 

Presenter# 5. Salim, Sherwin, WSU, Neurite growth on protein-based composite materials for neural regeneration (abstract #64) 

Cell Biology, 3pm, Session G 
Moderator: Lanjing Wei, Univeristy of Kansas, Lawrence 

 Presenter# 1. Sehgal, Chahat, KSU, Examining the effects of deletion of a putative beta-glucosidase gene on NmrA-mediated repression in Aspergillus 

nidulans (abstract #65) 

Presenter# 2. Shipman, Gabriela, KSU, Requirement of ECM modifications by Prolyl-4-Hydroxylase for Gonium multicellularity (abstract #68) 

Presenter# 3. Spradlin, Joshua, KSU, Determining SARS-CoV-2 Gene's Effect On Host Cell Gene Expression (abstract #70) 

Presenter# 4. Stopperan, Julia, KUMC, Brain Cell Specific Changes During Aging and Alzheimer's Disease (abstract #72) 

Presenter# 5. Sydzyik, Joel, KSU, Revisiting the Efficacy of Cas9 Blocking Mutations: Scarless Genome Editing in Caenorhabditis elegans (abstract 

#74) 

Cell Biology 4pm, Session H 
Moderator: Lanjing Wei, Univeristy of Kansas, Lawrence 

Presenter# 1. Tran, Daniel, KSU, The mechanism of how NmrA represses AreA to mediate fungal nitrogen metabolite repression (abstract #75) 

Presenter# 2. Tumberger, John, KSU, Co-option of fasciclin-like gene for multicellularity (abstract #76) 

Presenter# 3. Umar, Zaid, KUMC, Investigation of Embryonic Palate Elevation Dynamics (abstract #77) 

Presenter# 4. Vargheese, Aditya, KUMC, Loss of REST in Breast Cancer (abstract #78) 

Presenter# 5. Warner, Adara, KSU, Characterization of transcriptional coregulators of the homeodomain protein GLABRA2 (abstract #79) 

Chemistry, 3pm, Session I 
Moderator: James Balthazor, Fort Hays State Univeristy 

Presenter# 1. Allen, Taj, WSU, Investigating the role of domain 4 of the anthrax protective antigen on stability and immunogenicity (abstract #2) 

Presenter# 2. Barybin, Anton, KUL, Evaluating Separation of Catecholamine Neurotransmitters and Their Metabolites with Electrophoretic Methods 

(abstract #4) 

Presenter# 3. Davies, James, WSU, Site-Directed Mutagenesis for Determination of Tyrosinase Interaction (abstract #18) 

Presenter# 4. Ebert, Adam, KSU, Construction of New Classes of Targeted Chemical Screening Libraries: Investigating New Avenues for Drug Delivery 

via Natural Product Diversification (abstract #27) 

Presenter# 5. Fater, Aaron, WSU, An Imposter Among Us: Anomalous Tryptophan-like Fluorescence Appears Despite its Absence (abstract #29) 

Chemistry 4pm, Session J 
Moderator: James Balthazor, Fort Hays State Univeristy 

Presenter# 1. Hensen, Jack, KSU, Exploring Non-Covalent Interactions within Benzochalcogenadiazole Co-Crystals (abstract #32) 

Presenter# 2. Innes, Shelby, ESU, Towards Peptide-Polymer of Different Charges for Studying Biological Interactions (abstract #37) 

Presenter# 3. Jesri, Abdul-Rahman, WSU, Structure-Guided Design of SARS-CoV-2 Therapeutics (abstract #40) 

Presenter# 4. Jibbe, Nada, WSU, Determination of Association Constants of Picket Porphyrin for PG-Liposomes (abstract #41) 

Presenter# 5. Khan, Shamir, WSU, Improving Personalized Medicine Through Systematic Protein Engineering of LDH (abstract #42) 

Presenter# 6. Morey, Kinsey, PSU, Bifunctional CuMoS4 for green energy production and storage (abstract #51) Student not presenting.
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Chemistry, 3pm, Session K 
Moderator:Sam Leung, Washburn Univeristy 

Presenter# 1. O'Shea, Destinee, ESU, Separation and enzymatic degradation study of inositol hexakisphosphate stereoisomers (abstract #55) 

Presenter# 2. Sellens, Courtney, ESU, Development of a Liquid Chromatography-Mass Spectrometry Method for Analysis of Δ9-tetrahydrocannabinol 

(THC), tetrahydrocannabinol acid (THCA), cannabinol (CBN) and cannabidiol (CBD) in CBD and Hemp Oils (abstract #66) 

Presenter# 3. Stump, Michael, ESU, Reactions of Lysergic Acid Amide and Aldehyde and its Products: Synthesis, Analysis and Applications (abstract 

#73) 

Presenter# 4. Wilson, Cole, KSU, Two Methods for Characterizing Membrane-Bound Proteins (abstract #80) 

 Presenter# 5. Zapata, Antonio, ESU, Determination of Nicotine Concentration in Soil by HPLC/UV during Campus Tobacco- free Promotion (abstract 

#84) 

Environmental Science/Applied Human Science 4pm, Session L 
Moderator:Sam Leung, Washburn Univeristy 

Presenter# 1. Block, Jordan, KSU, Fungal Friend or Foe-Identification of Alternative Biocontrol Measure in Aedes albopictus (abstract #7) 

Presenter# 2. Drees, Riley, FHSU, Results of Soil Nutrient Additions in Restoring Magnesium Concentration to Common Crop Species (abstract #26) 

Presenter# 3. Howell, Shannon, WSU, Abundance of Halotolerant Microorganisms in Oligohaline Kansas Soils (abstract #35) 

Presenter# 4. Rutherford, Nicholas, ESU, Measurement of short-term learning of honey bees using Proboscis Extension Response (PER) trials when 

exposed to pesticides and CBD (abstract #63) 

Presenter# 5. Kuckelman, Dreah, KSU, The influence of gender, use of aggression, and peer acceptance on social dominance in preschool age 

children (abstract #46) 

 

Exercise Science/Food Science/Public Health/Psychological Sciences, 3pm, Session M 
Moderator:Christine Brodsky, Pittsburg State Univeristy 

Presenter# 1. Brin, Halle, PSU, Evaluation of Task-Specific Fitness Levels in Law Enforcement Officers (abstract #9) 

Presenter# 2. Demeke, Saron, KUL, Change in Hyper-Palatable Food Availability in the US Food System from 1988 to 2018 (abstract #20) 

Presenter# 3. Dilsaver, Danielle, KUL, The prevalence of hyper-palatable foods served in US public school lunches (abstract #22) 

Presenter# 4. Herren, Grace, PSU, An Assessment of Physiological Factors as a Predictor of On-Duty Tasks in Firefighters (abstract #33) 

Presenter# 5. King, Cole, KSU, Cognitive Improvement through Exercise-Induced Regulation of Brain Derived Neurotrophic Factor in Adolescent 

Autism-Modeled Rats (abstract #43) 

 
Microbiology/Physiology 4pm, Session N 

Moderator:Christine Brodsky, Pittsburg State Univeristy 
Presenter# 1. Campbell, Megan, KSU, Exploring the role of cross-linking enzymes within the ECM (abstract #12) 

Presenter# 2. Ciftci, Ahmet, KSU, Role of Glycogen Metabolism in C. difficile Virulence (abstract #15) 

Presenter# 3. Hughes, Emily, KUL, CRISPRi for Conditional Gene Knockouts in Chlamydia (abstract #36) 

Presenter# 4. Jensen, Reilly, KSU, Does Plasmid Conjugation Prevent Cheaters from Outcompeting Cooperative Plant Pathogens during Experimental 

Infections? (abstract #39) 

Presenter# 5. Stoltz, Avanelle, KUMC, Effects of Space Flight and Microgravity on Adrenal Tissue (abstract #71) 

 
Neuroscience/Epigenetics/Biomedical Device Design, Immune Defense and Genetics, 3pm, Session O 

Moderator:Sherry Fleming, Kansas State Univeristy 
Presenter# 1. Deng, Jasmine, KUL, Effect of Peri-lesional Injections of Wharton's Jelly Mesenchymal Stem Cells on Skilled Motor Recovery Following 

Traumatic Brain Injury (abstract #21) 

Presenter# 2. Dorador, Ana, KUL, Investigating the rate of paramutation in Drosophila virilis (abstract #25) 

Presenter# 3. Haas, Evan, KUL, A Design Study of Piezoelectric Composite Materials with Compliant Layers to Analyze PZT Stress in Biomedical 

Devices (abstract #31) 

Presenter# 4. Pagella, Emma, KUL, The Effects of Chromosomal Rearrangement on Immune Defense in Drosophila (abstract #56) 
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Allied Health, Virology, Cell Biology & Bioinformatics, 4pm, Session P 
Moderator:Sherry Fleming, Kansas State Univeristy 

Presenter# 1. Goins, Sara, PSU, Surveillance study on Culex sp. in southeast Kansas and prevalence of West Nile virus in the mosquito population 

(abstract #30)  
Presenter# 2. Befort, Frances, WU, Identification and Annotation of Genetic Sequences in Drosophila ananassae, contig17 (abstract #5) 

Presenter# 3. Herrmann, Nichole, KSU, The methicillin-resistant Staphylococcus aureus and the emerging fungal pathogen Candida auris form mixed 

biofilms with increased virulence. (abstract #34) Not presenting. Poster available in the gallery. 

Presenter# 4. Winter, Lake, KSU, New Analyses of Vaccinia Virus' Role in Altering Metabolite Levels Post-Infection (abstract #81) 

Presenter# 5. Wolff, Hannah, FHSU, Identification of Candidate Genes that Control Meiotic Drive in Drosophila americana (abstract #82) 

Biophysics, Entrepreneurial, Cell Biology, 3pm, Session Q 
Moderator:Tim Burnett, Emporia State Univeristy 

Presenter# 1. Shahi, Samrat, WU, Determining an Apoptotic in Breast Cancer Cells Undergoing Photodynamic Therapy (abstract #67) 

Presenter# 2. Miller, Tristan, Other-University of Iowa, Ronawk Summer Internship Experience (abstract #50) 

Presenter# 3. Woosley, Hunter, KUL, The Host Restriction Factor TRIM11 is a Potential Target of HSV-1 ICP0 Ubiquitination and Degradation (abstract 

#83) 

Presenter# 4. Zerr, Hannah, PSU, Nucleic Acid Analysis of Target Genes in SV-40 Transformed Murine Fibroblast Cell Lines (abstract #85) 
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1. Title: Multiple routes for glucose uptake in E. faecalis 
 
Zakria H. Abdullahi1, Erica C. Keffeler1 and Lynn E. Hancock1 

1 Department of Molecular Biosciences, University of Kansas, Lawrence, Kansas 
 
Enterococcus faecalis is a commensal bacterium inhabiting the gastrointestinal tracts of humans where it obtains nutrients from its host. E. faecalis is also 
a leading healthcare-associated pathogen, and commonly causes bloodstream infection, surgical site wound infection and catheter-associated urinary 
tract infection.  We have been interested in understanding how E. faecalis adapts its carbon source utilization pathways in the host environment, given 
that glucose availability is restricted.  We have shown that the principal pathway for glucose uptake involves the Mpt PTS system (MptABCD).  Expression 
of the mpt genes is dependent on the RpoN sigma factor (σ54) and the bacterial enhancer binding protein, MptR.  We examined the transcriptional 
response of E. faecalis in the absence of rpoN and found that the most abundantly expressed transcript (ef2223-21) was an operon encoding a putative 
sugar ABC transporter.  Immediately downstream of this operon resides an additional operon predicted to be a tri-component regulatory system designated 
yesLMN that likely senses the environmental availability of the sugar substrate for the EF2223-21 ABC transporter. We constructed genetic deletions of 
the transporter genes alone or in combination with an rpoN mutant.  Deletion of both rpoN and the ef2223-21 operon further restricted the growth of E. 
faecalis when grown in media where glucose is the sole carbon source suggesting that both Mpt (regulated by RpoN) and EF2223-21 are able to transport 
glucose into the cell.  We also show that the DNA-binding response regulator, YesN positively regulates ef2223-21 expression.  
 

2. Investigating the role of domain 4 of the anthrax protective antigen on stability and immunogenicity 
 
Taj Allen, Dr. James Bann 
Department of Chemistry of Wichita State University  
 
The anthrax toxin protective antigen is the major immunogenic component of the anthrax vaccine.  Anthrax toxin neutralizing antibodies have been shown 
to be primarily directed at domain 4, which is the domain responsible for binding to host cellular receptors (CMG2 and TEM8) and thus preventing further 
toxicity. With that in mind by looking at any potential interaction between domain 4-less PA and domain 4 by labeling an area on the domain 4 that’s near 
where it would have been connected to the rest of the PA and doing the same with the domain 4-less PA mutant, the association between the two structures 
will be able to be determined, along with any structural changes that have taken place with a circular dichroism analysis being done. Also, the ability of 
uptake by dendritic cells would be looked at in the reconstituted PA and the domain 4-less PA to see if they will be able to cause an immune response like 
which was seen in wild type PA with domain 4 unbound to any receptors. Additionally, by labeling the K563C mutant domain 4-less PA and performing 
flow cytometry analysis, the dendritic cells that have collected the antigen will be seen and quantified. The hypothesis of this study is that domain 4 is 
needed to elicit an immune response to PA and that without domain 4, PA will not be able to bind to cellular receptors. 
 

3. Establishment of isogenic cell lines for validation of small molecule inhibitors of Musashi family proteins 
 
Angelo Andoyo1, Lan Lan1, Liang Xu1,2,3 

1Department of Molecular Biosciences, University of Kansas, 2Department of Radiation Oncology, 3University of Kansas Cancer Center, University of 
Kansas Medical School 
 
The Musashi (MSI) family of RNA-binding proteins serve as key translational regulators for several cell-fate and apoptosis-inducing pathways such as 
Notch Signaling and Wnt signaling. The overexpression of Musashi-1 (MSI1) and Musashi-2 (MSI2) genes have been linked to several forms of cancer 
including, but not limited to, leukemia, colon cancer, and breast cancer, making MSI1 and MSI2 potent targets for cancer therapy. Our lab is actively 
working to identify small molecule inhibitors of MSI proteins, and the overall purpose of this study is to establish isogenic cell lines with MSI knock-out 
clones for the validation of drug candidates. Knock-out clones were selected using protein analysis by examining MSI proteins’ levels. Colony formation 
assays were used to determine the effect of the knock-out clones. MTT Cytotoxicity Assays validated drug specificity to MSI proteins in successful knock-
out clones. Growth curve assays were used to quantitatively analyze cell growth as well as drug effect on cell growth. A structured system of validation 
assays allows for a streamlined process of the identification and validation of MSI protein inhibitors and can act as a blueprint for future drug discovery 
projects. We plan to further our understanding of protein-RNA interaction-based drug discovery and MSI functions. 
 

4. Evaluating separation of catecholamine neurotransmitters and their metabolites with electrophoretic methods 
  
Anton M. Barybin,1,3 Galina A. Bulgakova,1,3 Susan M. Lunte1,2,3 
1Department of Chemistry, University of Kansas, Lawrence, KS, USA; 2Department of Pharmaceutical Chemistry, University of Kansas, Lawrence, KS, 
USA; 3Ralph N. Adams Institute for Bioanalytical Chemistry, University of Kansas, Lawrence, KS, USA 
 
Neurotransmitters are chemical signaling compounds in the nervous system that mediate neuronal communication. Dysregulation of catecholamine 
neurotransmission has been identified as a critical component of neurodegenerative diseases (e.g., Parkinson’s disease) and behavioral disorders. 
Developing highly sensitive and selective analytical tools for continuous in vivo monitoring of multiple neurotransmitters in the brain simultaneously would 
yield a more comprehensive understanding of these pathologies by providing methods for analyzing the effects of potential therapeutic drugs. This study 
used capillary electrophoresis (CE) with UV detection to separate a mixture of four neurotransmitters (dopamine, norepinephrine, epinephrine, serotonin), 
two metabolites (homovanillic acid, 3,4-dihydroxyphenylacetic acid), and an internal standard (hydroquinone). Baseline resolution of all analytes was 
achieved upon optimizing concentrations of components in the background electrolyte: 15 mM phosphate at pH 7.4, 2.5 mM boric acid, 1 mM sodium 
dodecyl sulfate, 5 mg/mL sulfated β-cyclodextrin, and 10% dimethyl sulfoxide v/v. All analytes were separated within 8 minutes using a 63 cm capillary 
(internal diameter 50 µm) with limits of detection between 10 and 25 µM. The separation conditions were subsequently evaluated using microchip 
electrophoresis (ME) with electrochemical detection (EC). ME utilized a polydimethylsiloxane (PDMS) microchip with a 7 cm long separation channel in a 
“simple-t” design with flow-gated injection. Electrochemical detection was performed at a pyrolyzed photoresist film electrode deposited on a quartz glass 
plate. Ultimately, the developed separation will be integrated in a hybrid glass/PDMS ME-EC device coupled to a microdialysis interface for continuous 
monitoring of neurotransmitters in microdialysis samples collected from rat brain tissue. 
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5. Identification and Annotation of Genetic Sequences in Drosophila ananassae, contig17 
  
Frances Befort and Takrima Sadikot 
Washburn University, Department of Biology 
 
The genome of Drosophila melanogaster has been a highly studied genome in biology for the past twenty years. D. melanogaster is a model organism for 
studying the developmental and cellular processes common in other eukaryotes. Here, the D. melanogaster genome was used as a reference for identifying 
genes and genomic elements in contig 17, an approximately 18,000 bp region of the related Drosophila ananassae species. The analysis of the sequences 
and data collection was done using open source computational genomic tools for sequencing, gene-prediction, and genome browsing. The resources 
used during this project were obtained through the Genomic Education Partnership (GEP). GEP is a bioinformatics program sponsored by Washington 
University, in St. Louis. The analysis of contig17 of the Drosophila ananassae genome yielded the presence of four genes, homologous with genes Ddx1, 
Rich, CG11523, and JMJD7 of D. melanogaster. No incomplete genes or nonconsensus regions were found present within this contig.  
  

6. The characterization of microglia in soy protein: a biomaterial-based approach towards neural regeneration  
  
Jacques Blasi¹, Li Yao¹ 
Department of Biological Sciences, Fairmount College of Liberal Arts and Sciences, Wichita State University  
 
Neural conduit implantation has been investigated to repair nerves. There is a critical need to optimize neural conduits to improve the therapeutic effect 
and reduce further neural injury from immunological response. Soy protein has been recently recognized as an attractive alternative source for biomedical 
applications such as tissue repair and drug delivery. Soybean protein has been shown to decrease the level of proinflammatory cytokine production of 
mononuclear cells from animal peripheral blood and therefore control immunological reaction in animal tissue. Meanwhile, soy protein has tunable 
structures and desirable mechanical properties. Numerous studies were performed to characterize the biocompatibility, biodegradability, and mechanical 
properties of the neural conduits. There is indication that SPI-collagen can be applied for nerve repair and regeneration. The proposed study aims to study 
the migration and molecular response of human microglial cells to the SPI-based scaffolding. Microglia have a variety of functions in the brain, including 
synaptic pruning, CNS repair and mediating the immune response against peripheral infection. We will investigate the mobility of microglia on SPI scaffolds 
and the molecular mechanism. The mobility of microglia will be assessed by analyzing cell migration on polylysine, collagen, and SPI-collagen coated 
wells. Along with mobility, we will analyze gene sequencing and micro-pathways of microglial cells. We will also study the chemokine generation from the 
cells on the scaffolds.   
 

7. Fungal Friend or Foe-Identification of Alternative Biocontrol Measure in Aedes albopictus 
  
Jordan Block, Patil Tawidian, Kristin Michel 
Kansas State University 
 
In the aquatic environment, mosquito larvae interact with diverse microbial communities, including bacteria and fungi. The encountered fungi can act as a 
food source and support larval development, while others utilize larvae as a growth medium and act as entomopathogens. The development of insecticide 
resistance in mosquito populations necessitates the use of alternative control measures, including the use of entomopathogenic fungi. This study focuses 
on the isolation and identification of novel entomopathogens for the control of mosquito larvae. The isolated fungi were introduced into the larval breeding 
water, where larval survival and development were monitored daily. 
 

8. Skin Tissue Regeneration By Pluripotent Stem Cells Derived From Schwann Cells 
  
Morgan Bretches1, Renyi Sun1,2, Bradley Dart2, Michael H. Heggeness1, Shang-You Yang1,2 

1 Wichita State University, Wichita, KS; 2 University of Kansas School of Medicine-Wichita, Wichita, KS 
 
A novel population of cells from adult mammal peripheral nerves has recently been identified to express embryonic stem cell markers (Oct4, Sox2, Klf4, 
and c-Myc) when the nerve is physically injured. This population of stem-like cells is named Nerve-Derived Adult Pluripotent Stem (NEDAPS) cells. The 
objectives of this study intend to investigate the potential of NEDAPS cells in skin wound healing, and to identify the precursor of NEDAPS cells. NEDAPS 
cells could be induced to fibroblastic cells in growth medium containing rhFGF-2 for 5 days.  NEDAPS cells and their induced fibroblasts were labeled with 
PKH26 Red Fluorescent cell membrane linkers prior to being applied onto fresh skin wounds (0.5cm diameter) at back of Balb/c mice. The wounds were 
measured daily for 14 days till sacrifice. Healing skin was frozen sectioned and examined under a fluorescent microscope. Results indicated that the 
fluorescent labeled cells are present at the healing sites. Interestingly, the wounds with NEDAPS cell application were the fastest in healing, even better 
than induced fibroblast treatment. Statistical significance was observed between NEDAPS and non-cell controls groups. In vitro test also revealed that 
NEDAPS cells expressed Schwann cell makers S100 and MPZ at first 48 hours isolated from the damaged nerve. The results provide evidence that the 
newly identified NEDAPS cells may originated from Schwann cells, which can survive and participate in skin wound healing. The de-differentiation and re-
differentiation potentials of Schwann cells warrant further investigation, they may broaden therapeutic options for many types of traumatic and degenerative 
disorders. 
 

9. Evaluation of Task-Specific Fitness Levels in Law Enforcement Officers 
  
Brin, Halle,1 Mohan Perumal,1 Nathan D. Dicks,2 Allison M. Barry,1 and Michael J. Carper1 
1Department of Health, Human Performance, and Recreation, Pittsburg State University 
2Department of Nutrition, Dietetics, and Exercise Science, Concordia College 
 
Law enforcement officers may be required to complete a myriad of occupational tasks, such as running up and down stairs, sprinting, jumping, or vaulting 
over fences and/or ditches, use of force for apprehension and engaging in a foot pursuit.  Thus, baseline task-specific fitness levels are important 
parameters to measure in order to build appropriate exercise training protocols.  Purpose: To examine cardiorespiratory fitness levels (VO2MAX), device-
measured physical activity (PA), critical speed (CS), anaerobic work capacity (D’), and metabolic and lipid profiles in law enforcement officers.  Methods:  
Law enforcement officers from a Midwest agency participated in this study.  Measurements included:  1) DEXA scan to assess %BF and %FFM; 2) 
accelerometers to measure PA intensities (sedentary, light, and MVPA) while on-duty (4 days) and off-duty (3 days); 3) two, stage-graded VO2MAX tests 
(one in full duty gear, and one in exercise clothes); 4) two, 3-minute all-out running tests to assess CS (one in full duty gear, and one in exercise clothes); 
and 4) a single blood draw to evaluate metabolic and lipid profiles.  Results:  The study is currently on-going, therefore, data is to be analyzed.     
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10. Thermal Performance Analysis of Bacteria and Bacterivore Interactions 
  
Bristow Stephanie, Luhring Thomas, Department of Biological Sciences, Wichita State University 
 
Microbiomes have a significant role in global carbon emissions and can potentially shift in response to climate change. Bacterivores play a strong role in 
regulating soil biomes and therefore could alter the structure of these microbial communities if they were impacted by a slight change in temperature. We 
hope to estimate how bacterivores and their prey could shift in their relationships in the presence of one another across a thermal gradient. We cultured 
the bacterivore protist Paramecium aurelia on 3 bacterial treatments (E. Coli, S. enteritidis, and their combination) We then subjected each combined P. 
aurelia and bacterial treatment to a 12-36°C gradient of temperatures for 18-24 hours under exponential growth conditions. Each bacterial treatment was 
divided into a bacteria control, and 2 P. aurelia + bacteria plates (one for counting protists, one for measuring the effects of protists on bacteria) and 
replicated 5 times across 9 temperatures.  Paramecium were counted individually after being pipetted and bacterial counts were conducted by 
hemocytometer. We predict inherent differences in temperature dependent bacterial growth rates will have cascading impacts on the fitness of their 
predators. We also predict that differences in the number of bacterial cells in suspension versus in biofilms will affect the growth rates of Paramecium. The 
outcomes of this project will be critical first steps for elucidating the joint impacts of shifting climates and bacterivore communities on microbiomes. 
 

11. Beta Human Papillomavirus E6 Dysregulates DSB Repair 
  
Taylor Bugbee1, Changkun Hu1, Rachel Palinski2, Nicholas Wallace1 
1 Division of Biology, Kansas State University, Manhattan, KS 66506, USA 
2 Department of Diagnostic Medicine/Pathobiology, Kansas State University, Manhattan, KS 66506, USA 
 
Each year, Americans spend about four billion dollars treating over three million non-melanoma skin cancers. Cutaneous beta genus human papillomavirus 
(β-HPV) infections contribute to this burden, particularly in certain immunocompromised populations. β-HPV express a protein (β-HPV E6) known to disrupt 
DNA repair by binding and destabilizing p300, a transcription factor for multiple DNA repair genes. This makes UV exposure more likely to result in double 
stranded breaks in DNA (DSBs) and is hypothesized to increase the risk of cancer by making UV more mutagenic. Our data support this hypothesis. 
Specifically, β-HPV E6 attenuates the primary DSB repair pathways, non-homologous end joining (NHEJ) and homologous recombination (HR). We used 
immunofluorescence (IF) microscopy to define the step where each pathway failed, showing that β-HPV E6 causes both RAD51 (HR) and pDNA-PKcs 
(NHEJ) to persist. Typically, these pathways are mutually exclusive, because HR creates a single stranded DNA intermediate, while NHEJ removes single 
stranded overhangs. We found that β-HPV E6 causes RAD51 and pDNApk to localize to the same DSB. By tracking repair complex formation over a 32-
hour period, we found these complexes form because NHEJ stalls and HR factors are recruited to the DSB. Consistent with the hypothesized mechanism 
by which β-HPV infections contribute to non-melanoma skin cancer, targeted next generation sequencing analysis demonstrated that β-HPV E6 caused 
DSB repair to be significantly more mutagenic.  
 

12. Exploring the role of cross-linking enzymes within the ECM 
 
Megan Campbell, Erika Geisbrecht 
Kansas State University 
 
Requested that abstract not be posted. 
 

13. Continued Development and Testing of Improved Methods and New Antibodies for Immunohistochemistry 
 
Jordan Cao, Dr. William Hendry (Faculty Mentor) 
Wichita State University, Department of Biological Sciences 
 
Research made possible by K-INBRE P20 GM103418. 
 
Immunohistochemistry has grown to become a powerful analytical technique to detect and localize the presence of specific cellular proteins at the molecular 
level. It has extensive uses within medicine to allow for greater efficacy when diagnosing patients, understanding diseases, and expanding possible 
treatment options. This study aims to apply the functionality of immunohistochemistry to better study the growth and morphology of two different squamous 
cell carcinoma cell lines sources from head and neck cancer cell lines, CAL27 and FaDu, on two different commercially provided multiwell slides. 
Additionally, this study aimed to observe how different commercially provided primary antibodies would detect specific proteins (ERα, p53, Palladin, ki-67) 
in both CAL27 and FaDu cells. 
 
Both CAL27 and FaDu cell lines were grown in mother plates that were then fixed onto multiwell slides Lab-Tek and Lab-TekII CC² prior to 
immunohistochemistry. An established immunohistochemistry protocol was established and evaluated regarding its specificity for each antibody tested 
according to the avidin:biotin:enzyme complex based detection system. The results revealed dramatic differences in:  1) Morphology of the CAL27 and 
FaDu cells based on which type of multiwell slide they were fixed upon (Lab-Tek vs, Lab-TekII CC²); and 2) Signal intensity between the two cell lines for 
the anti-Palladin antibody.  
 

14. Preliminary investigation of Cellular Phase Using Quantitative Phase Imaging 
 
Matthew Christman1, Vincent M. Rossi1 

1 Department of Physics & Astronomy, Washburn University 
 
Cell morphology and localized index of refraction impart phase shifts on light when imaging a cell. Alterations in cellular morphologies and localized 
refractive index can result in response to external stimuli, so there is advantage afforded in the ability to measure the optical phase of cells as a measure 
of physiological response. Since cameras image intensity, the phase information is lost in general microscopy techniques. Through the use of a Spatial 
Light Modulator and general holographic imaging techniques, Quantitative Phase Imaging (QPI) allows for a quantified measure of cellular phase 
distributions; thereby, quantifying changes to cellular morphology and localized index of refraction. Here we provide specifications for a designed QPI 
microscope, as well as preliminary examples of its use. 
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15. Role of Glycogen Metabolism in C. difficile Virulence  
 
Yusuf Ciftci, Kamrul Hasan, Revathi Govind 
Kansas State University, Division of Biology 
 
Clostridiodes difficile, a Gram-positive, anaerobic bacterium, is the leading cause of antibiotic-associated nosocomial diarrhea in North America. C. difficile 
causes around half a million infections per year and costs about 4.8 billion dollars in healthcare bills. C. difficile’s major virulence factors are the extracellular 
toxins A and B. The disease is prevalent in the nosocomial environment and challenging to keep in check because of the highly resistant spores produced 
by the bacteria. Like many other pathogenic microbes, C. difficile virulence factors are strictly regulated in response to the nutrient availability to the cell. 
Glycogen is a storage carbon that many organisms use as a form of stored energy to use during the starvation condition. C. difficile genome harbors a 
glycogen biosynthesis operon, and we explored the role of glycogen in C. difficile growth and virulence by creating a mutant strain with a disrupted glgC 
gene of the operon. The resulting mutant was incapable of glycogen accumulation and produced very few spores, signifying glycogen is required for 
efficient sporulation in C. difficile. In correlation with glgC mutant’s higher toxin production and faster growth rate compared to its parent counterpart in in 
vitro condition, our animal infection model study showed that glycogen mutants are significantly more virulent in in vivo conditions. Further, disruption of 
the adjacent glgP gene responsible for glycogen degradation resulted in a similar phenotype. Thus, glycogen availability and metabolism are essential for 
C. difficile spore formation.  
 

16. Determining the Specificity of Colicins to Outer Membrane Efflux Pumps 
 
Andres A. Cordova1, S. Jimmy Budiardjo2, Dr. Joanna S.G. Slusky1,2 
1Department of Molecular Biosciences and 2Center for Computational Biology, The University of Kansas, 2030 Becker Dr., Lawrence, KS, USA 
 
The double membrane structure of Gram-negative bacteria effectively protects it from most extracellular threats. In light of increasing antibiotic resistance, 
research has begun to focus on developing antibiotics capable of targeting accessible, surface outer membrane proteins. TolC in E. coli, and its 
homologues such as CmeC in C. jejuni form the outer membrane channel of antibiotic efflux pumps. Previous studies have shown the ability of colicin E1, 
and colicin 5, both toxins produced by and lethal to E. coli, to bind to the TolC channel. The Slusky lab has previously shown the mechanism by which 
colicin E1 fragments to plug TolC and inhibit its efflux function. Now, in order to develop a broad-spectrum efflux pump inhibitor, we assessed colicin 5 – 
TolC binding, and colicin E1 and colicin 5 binding to TolC homologue in C. jejuni: CmeC. To assess colicin 5 binding, the domains of colicin 5 were 
determined by pair-wise alignment with colicin E1 and fragments of the translocation domain were expressed and purified. The size of the fragments was 
confirmed by SDS-PAGE and MALDI mass spectroscopy. The efflux pumps were expressed and refolded in vitro. The binding specificity of the colicins to 
the pumps was assessed using size exclusion chromatography co-elusion experiments. These protein fragments have the potential to be the starting 
points for the development of novel antibiotic potentiators, and the variety of outer membrane protein-colicin binding partners provides an array of options 
that would allow our method to be used to inhibit other outer membrane protein functions. 
 

17. IFT-A deficiency in juvenile mice impairs biliary development and exacerbates ADPKD liver disease 
 
Joseph T. Cornelius1, Wei Wang1, Tana S Pottorf1, Henry H Wang1, Ruochen Dong1, Matthew A. Kavanaugh1, Udayan Apte2, Michele T Pritchard2, 
Madhulika Sharma3, Pamela V Tran1 
1Dept. of Anatomy and Cell Biology, The Jared Grantham Kidney Institute, University of Kansas Medical Center, Kansas City, KS  
2Department of Pharmacology, Toxicology and Therapeutics, The Liver Center, The Jared Grantham Kidney Institute, University of Kansas Medical Center, 
Kansas City, KS  
3Department of Internal Medicine, The Jared Grantham Kidney Institute, University of Kansas Medical Center, Kansas City, KS  
 
Polycystic liver disease (PLD) is characterized by the growth of numerous biliary cysts and presents in patients with Autosomal Dominant Polycystic Kidney 
Disease (ADPKD), causing significant morbidity. Interestingly, deletion of intraflagellar transport-B (IFT-B) genes in adult mouse models of ADPKD 
attenuates severity of PKD and PLD. Here we examine the role of deletion of IFT-A gene, Thm1, in PLD of juvenile and adult Pkd2 conditional knock-out 
mice. Perinatal deletion of Thm1 resulted in disorganized and expanded biliary regions, biliary fibrosis, shortened primary cilia on CK19+ biliary epithelial 
cells, and reduced Notch signaling. In contrast, perinatal deletion of Pkd2 caused PLD, with multiple CK19+ biliary epithelial cell-lined cysts, fibrosis, 
lengthened primary cilia, and increased Notch and ERK signaling. Perinatal deletion of Thm1 in Pkd2 conditional knock-out mice increased hepatomegaly 
and liver necrosis, indicating enhanced liver disease severity. In contrast to effects in the developing liver, deletion of Thm1 in adult mice, alone and 
together with Pkd2, neither caused a biliary phenotype nor affected Pkd2-mutant PLD, respectively. However, similar to juvenile PLD, Notch and ERK 
signaling were increased in adult Pkd2-mutant cyst-lining cholangiocytes. Taken together, Thm1 is required for biliary tract development, likely by enabling 
Notch signaling, and proper biliary development restricts PLD severity. Unlike IFT-B genes, Thm1 does not affect hepatic cystogenesis, suggesting 
divergent regulation of signaling and cystogenic processes in the liver by IFT-B and –A. Notably, increased Notch signaling in cyst-lining cholangiocytes 
may indicate that aberrant activation of this pathway promotes hepatic cystogenesis, presenting as a novel potential therapeutic target. 
 

18. Site-Directed Mutagenesis of Palladin for Determination of Tyrosinate Formation Mechanism 
 
James Davies, 1 Aaron Fater, 1 Rachel Klausmeyer, 1 Moriah Beck1 

1Department of Chemistry, Wichita State University 
 
Palladin is a protein that plays a key role in the binding and bundling of actin filaments in humans. Previous research into palladin revealed an anomalous 
tryptophan-like fluorescence emission that was hypothesized to be caused by the formation of tyrosinate form of the amino acid tyrosine. Tyrosinate 
emission, in general, is both controversial and often overlooked in the interpretation of fluorescence data, while the mechanism also remains a mystery. 
This study aims to determine the mechanism of tyrosinate formation in palladin under neutral pH conditions. To deduce the cause of the tyrosinate 
formation, site-directed mutagenesis of tyrosine and its nearby residues in palladin were performed. Ultimately our fluorometry data will test the hypothesis 
put forth in Szabo et al. that tyrosinate formation occurs due to proton transfer to a nearby acidic residue. Unfortunately, insolubility of the mutant protein 
has served as an ongoing limitation with this research. Therefore, additional vectors containing solubility tags have been sought out to allow for adequate 
mutant protein production. 
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19. Understanding how Protein Phosphatase 1 promotes collective cell migration  
  
Carmen Del Real, Yujun Chen, Jocelyn A. McDonald 
Division of Biology, Kansas State University  
 
Cells can migrate collectively in groups during development and disease such as organ formation and tumor metastases, respectively. However, we still 
do not understand how cells stay together while moving inside tissues. Drosophila border cells are a genetically accessible model of collective cell 
migration. During ovarian development, the border cell cluster, made up of 6-8 cells, migrates as a cohesive group. Inhibition of Protein Phosphatase 1 
(PP1) activity, through overexpressing an endogenous (and specific) inhibitor, nuclear inhibitor of PP1 (NiPP1), triggers the border cell cluster to separate 
into single cells and limits their migration.  This suggests that PP1 normally helps border cells migrate as a group and keeps them in a cluster. To determine 
PP1 molecular targets and pathway members, we performed a genetic modifier screen of NiPP1-induced border cell phenotypes. We screened lines from 
the Bloomington Deficiency Kit, which together delete large chromosomal regions throughout the genome, and tested if altered gene dosage either 
enhanced or suppressed effects of NiPP1 on border cell cohesion or migration. We are currently focused on identifying one genetic enhancer from a strong 
interacting deficiency on the third chromosome. By genetic tests, we have narrowed down the larger interacting region (~200kb) to a region with 10 
candidate genes. We are using standard genetic approaches to test individual genes for interaction with NiPP1. Since many Drosophila genes are 
conserved in humans, our studies in Drosophila border cells have implications for collective cell migration in human development and cancer. 
 

20. Change in hyper-palatable food availability in the US food system from 1988 to 2018 
 
Saron Demeke,a,b Kaitlyn Rohde, B.S.a,b, Tera L. Fazzino, Ph.D.a,b 

aDepartment of Psychology, University of Kansas 
bCofrin Logan Center for Addiction Research and Treatment, University of Kansas 

 
Background: The prevalence of obesity has increased over the last 30 years from 23% in 1988 to 42% in 2018. Change in the availability of palatable 
foods in the environment has been identified as a likely factor influencing climbing obesity rates; however the changes have not previously been quantified. 
Recently, Fazzino et al (2019) quantified the prevalence of hyper-palatable foods (HPF) in the United States (US) food environment, which was high 
(>60%). The next step needed to inform national obesity prevention efforts is to determine the change in HPF availability over time. Thus, the current 
project aimed to quantify the change in HPF prevalence in the US food environment over the past 30 years. 
Methods: Three national food system databases from the US Department of Agriculture were analyzed to characterize HPF prevalence in 1988, 2002, 
and 2018. HPF prevalence was examined overall and by HPF groups, specifically foods high in fat and sodium (FSOD), fat and sugar (FS), and 
carbohydrates and sodium (CSOD). 
Results: The prevalence of HPF in the US food system increased by 18% over the past 30 years, from 50% in 1988 to 68% in 2018. Among HPF groups, 
the prevalence of FSOD and CSOD foods increased by 8% and 4%, respectively, while the prevalence of FS foods decreased by 8%.  
Conclusion: The prevalence of HPF in the US food environment has increased substantially over the past 30 years. Increased HPF availability may be a 
key factor contributing to the obesogenic food environment in the US. 
 

21. Title: Effect of Peri-lesional Injections of Wharton’s Jelly Mesenchymal Stem Cells on Skilled Motor Recovery Following Traumatic Brain Injury 
  
Authors: Jasmine Deng1,3, Randolph J. Nudo1,2, Heather M. Hudson1 
1Rehabilitation Medicine, 2Landon Center on Aging, University of Kansas Medical Center, Kansas City, KS; 3University of Kansas PREP, University of 
Kansas, Lawrence, KS 
 
BACKGROUND: Traumatic brain injury (TBI) is a major cause of disability and death in the United States. Many treatment options address symptoms 
rather than underlying damage. Stem cell-based therapy focuses on neural protection and repair to improve motor and cognitive functions. SIGNIFICANCE: 
Though recent research has begun to shed light on the benefits of stem cell therapy for TBI, there is a lack of knowledge concerning the window of 
therapeutic intervention. This project examines the effects of peri-lesional injections of Wharton’s jelly mesenchymal stem cells (MSCs), given at different 
post-injury time points, on motor recovery in rats with primary motor cortex (M1) injury. METHODS: Male Long-Evans rats were trained on a forelimb reach 
task. Upon completion of training, rats were randomly assigned to one of three groups (Day1, Week1, Control). All rats received a controlled cortical impact 
(targeting forelimb M1). MSCs were injected into the peri-lesional tissue one day (Day1) or one week (Week1) post-injury. Control rats received an injection 
of the control medium (no MSCs) one day post-injury. Behavior was assessed weekly for eight weeks. After eight weeks, rats were humanely euthanized, 
and their brains were harvested for future histological analysis. RESULTS: Preliminary data show that rats injected with stem cells have an increased rate 
of behavioral recovery compared to rats that received the control medium. The obtained data will serve in the understanding of the neural repair and 
regenerative properties of MSCs, necessary information for future clinical applications. 
 

22. The prevalence of hyper-palatable foods served in US public school lunches 
 
Danielle Dilsaver,a,b Kaitlyn Rohde, B.S.a,b, Tera L. Fazzino, Ph.D.a,b 

aDepartment of Psychology, University of Kansas 
bCofrin Logan Center for Addiction Research and Treatment, University of Kansas 
 
Background: The rate of childhood obesity in the United States is high. School cafeterias may impact childrens’ obesity risk, as children consume nearly 
half their daily calories at school. Previous research has focused on the availability of unhealthy foods, loosely defined; however, no research has examined 
the availability of hyper-palatable foods (HPF), which contain combinations of ingredients that together enhance palatability and may facilitate overeating. 
Furthermore, school nutrition guidelines may not limit HPF availability, as guidelines do not target HPF specifically. Thus, study purpose was to 1) identify 
the prevalence of HPF served in lunches in a national sample of US public schools and 2) determine whether state-level nutritional regulations may limit 
availability of HPF in school meals. 
Methods: The study analyzed school lunch menu data from six states: Arizona, Missouri, Oregon, Pennsylvania, Texas, and Virginia. Three menus were 
obtained from each state, yielding a total of 18 for analysis. The quantitative definition of HPF established by Fazzino et al. (2019) was applied to menus. 
HPF prevalence was examined by state and according to state-level nutritional regulation status (weak vs. strong legislation to comply with federal meal 
guidelines).  
Results: Across all states, the mean prevalence of HPF in school lunch menus was 36% (SD=11%; Range=16%-60%). There was no substantial difference 
in HPF prevalence in schools with weaker regulations compared to schools with stronger regulations (37% vs 34%).   
Conclusions: The prevalence of HPF in elementary school lunches is substantial. State-level nutrition guidelines may not be effectively limiting HPF in 
school meals. 
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23. Title: The Role of Ferritin & Iron Homeostasis in Polycystic Kidney Disease 
 
Authors: Johnny Dinh Phan, Mackenzie Thornton, Priyanka Radadiya and Madhulika Sharma 
 
Affiliation: University of Kansas Medical Center 
 
Abstract: Polycystic kidney disease (PKD) is a genetic disease characterized by multiple cysts in the kidneys which enlarge overtime and lead to end-
stage renal disease. The incidence of autosomal dominant polycystic kidney disease (ADPKD) is 1/1000 births. About 85% of ADPKD cases have 
mutations in polycystin 1 (PC1) and the remaining 15% in polycystin 2 (PC2) (proteins encoded by PKD1 and PKD2 respectively). Disruption of multiple 
signaling and metabolic pathways has been reported in PKD. Previously, we used an iron-chelating drug called ciclopirox olamine (CPX-O) and found that 
CPX-O ameliorated disease progression in a PKD mouse model. Additionally, CPX-O decreased ferritin levels of the cells and tissues. This led us to 
identify that iron/ferritin axis is affected in PKD. We found that ferritin levels are elevated in renal epithelial cells from ADPKD patients as well as in a PKD 
mouse model. Messenger RNA levels of iron-transport protein ferroportin (FPN1) increased and heme oxygenase 1 (HMOX) decreased in ADPKD 
samples. To determine whether iron and ferritin are important in cyst growth, we grew mini-cysts from ADPKD cells in culture and treated with ferritin or 
apoferritin (ferritin with no iron), with or without CPX-O. Both ferritin and apoferritin induced cyst enlargement while presence of CPX-O reduced ferritin 
and apoferritin induced cyst enlargement, suggesting that CPX-O works in an iron-independent manner via ferritin to reduce cyst formation. Taken together, 
our studies identify ferritin/iron dysregulation as another pathway implicated in PKD and show that CPX-O may qualify as an alternate drug in PKD 
treatment.  
 

24. Quantifying Pathogen Load in Geographical Isolates of Caenorhabditis elegans  
 
Nathan Do1, Patrick Lansdon1, and Brian D. Ackley1 

Department of Molecular Biosciences, University of Kansas, Lawrence, KS.  
 
Organisms frequently encounter bacteria, some of which are pathogenic and threaten survival of the organism. In their natural domain, Caenorhabditis 
elegans encounter various microbial pathogens that are capable of infecting their intestines. Such intestinal pathogens infect the gastrointestinal tract of 
humans as well, prompting C. elegans as an excellent model to study host-pathogen relationships. Once pathogenic microbes have bypassed the 
epithelium, the organism relies on the innate immune system to detect and eliminate the pathogen. We were interested in determining the pathogen load 
of natural isolates of C. elegans as a means of evaluating innate immune response to microbial infection. To accomplish this, we exposed L4 worms to 
bacteria for 24 hours. Following exposure, we homogenized worms and plated serial dilutions on LB agar media. The number of colony forming units 
(CFUs) served as a measure of bacterial load in the intestine. To establish a baseline measure of bacterial load in natural isolates of C. elegans, we 
exposed worms to the non-pathogenic bacterium E. coli OP50, and found no significant differences in the number of CFUs in CB4856, ED3040, LKC34, 
and RLU1 natural isolates, relative to N2. Currently, we are determining pathogen load in C. elegans natural isolates infected with the gram-negative 
pathogen, Pseudomonas aeruginosa. Ultimately, this study attempts to understand the implications of how intestinal pathogens infect and proliferate in C. 
elegans, which may provide additional knowledge regarding microbial infection of the human intestine.  
 

25. Investigating the rate of paramutation in Drosophila virilis?  
 
Dorador, Ana, Blumenstiel, Justin P., Department of Ecology and Evolutionary Biology, University of Kansas.  
 
Paramutation is the process by which a silent allele can turn off the expression of a wildtype allele in an epigenetic manner. This occurs through histone 
modification triggered from the silenced allele in trans. This silenced state of the wildtype allele can persist through generations even when the original 
paramutagenic allele is no longer present. The mechanism underlying paramutation is poorly understood. However, it appears that small RNAs from the 
silent locus are critical. In a system of paramuation in Drosophila virilis, studies suggest that the silent state of the center-divider (cdi) gene can persist for 
two generations. In this study, we seek to estimate the rate of persistence of the silent state across generations. This will be achieved by performing cdi 
qPCR on the ovaries of 25 F1 heterozygous mothers as well as 25 backcross daughters lacking the original silent allele. To estimate rates of paramutation, 
it is essential to quantify cdi expression in backcross progeny lacking the silencing allele. In order to do this, a PCR indel genotyping assay was performed 
on backcross progeny. If there is substantial persistence of paramutation, we expect that cdi will be silenced in all backcross daughters homozygous for 
the wildtype allele. However, the extent of the silencing is not known. Thus, we may observe decreased expression rather than complete silencing. These 
findings will serve as a baseline for future potential studies seeking to investigate how paramutation is regulated. 
  

26. Results of Soil Nutrient Additions in Restoring Magnesium Concentration to Common Crop Species 
  
Riley G Drees, Mitchell J Greer 
Fort Hays State University Department of Biological Sciences 
 
Lack of nutrition is a problem that faces numerous people across the world. One of the most important macro minerals that much of the world’s population 
is lacking is Magnesium. Research has shown the importance that Magnesium has on several key functions within the body and more importantly, the 
issues caused by the absence of sufficient amounts. Past and current research shows that Magnesium is critical in performing hundreds of activities within 
the body. Humans receive only a percentage of the minimum amount of Magnesium needed on a daily basis from their diets. It may seem unusual that a 
mineral so important is so scarce in our food sources when in actuality, it is one of the most abundant elements on Earth. This decline is due to the overuse 
of agricultural soil throughout the last two centuries depleting many of the nutrients within the soil and as a result, in our food. We aim to determine what 
results traditional and Magnesium fertilizers have on a few common food crops. This experiment will focus on nutrient content of edible grain in plants 
exposed to magnesium fertilizer, traditional fertilizer (nitrogen, phosphorus, and potassium), and both fertilizers in combination. Preliminary results showed 
an average Magnesium concentration of 0.2355% in control treatments, 0.2332% in NP treatments, 0.2347% in Mg treatments, and 0.2569% in NPMg 
treatments in wheat. By increasing the Magnesium content in common crop species, we hope to help counteract the magnesium deficiency in the diet of 
much of the world’s population. 
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27. Construction of New Classes of Targeted Chemical Screening Libraries: Investigating New Avenues for Drug Delivery via Natural Product 
Diversification 
 
Adam Ebert2, Hawa Dembele2, Casey House1, Daniel Henderson1, Asantha Fernando1, Wasu Hulangamuwa1, Ryan J. Rafferty1 

1Department of Chemistry, Kansas State University, Manhattan KS 66506  
2Department of Biochemistry, Kansas State University, Manhattan Ks 66506 
 
It is estimated that by 2050 Bacterial resistance to antibiotics will result in over 10 million deaths. Structurally, gram negative bacteria have evolved to 
develop mechanisms of drug resistance, which restricts the entrance of cytotoxic species into the bacterium and possessing the ability to remove said 
agents via efflux pumps. The ability to develop antibiotic resistance can be correlated to the removal by efflux pumps resulting in a non-fatal concentration 
of antibiotics within the bacteria, that allows for resistance machinery to be constructed. Our laboratory proposes that the restrictive transport mechanism 
that limit antibiotic movement into bacterial cytoplasm’s must be investigated. Porin channels on outer membrane of gram-negative bacteria are responsible 
for nearly 90% of antibiotic transport into the cytoplasm however, movement through porins is highly restricted and dependent upon multiple 
physicochemical properties such as molecular weight, cLogD values, planarity and spatial orientation. Our laboratory uses complex intermediates from 
natural products for library construction in which individual properties can be altered without altering the molecule’s core structure. To date, we have shown 
that the charge and its location on the scaffold is critical for porin-mediated transport. Consequently, our group is synthesizing a library derived from the 
intermediates of brocazine F & G. These molecules were chosen for their antibacterial activity and rigid core structure with functional group amenability 
for diversification. Using commercially available L- Tyrosine and an array of reactions, a base scaffold was synthesized. Currently work is underway to 
synthesize a library by coupling varying groups to the scaffold.  
 

28. Enzymatic tolerance to sulfide, lactic acid, and ethanol in corn and catfish tissues 
 
Elliott, Jorja, Naomi C. Quispe, Kalyn D Compton, Yass Kobayashi, and Brian R Maricle. 
Fort Hays State University, Department of Biological Sciences.  
 
Sulfide, ethanol, and lactic acid are known as metabolic toxins, but the mechanism by which they inhibit aerobic respiration has not been well defined. The 
objective of this study was to examine sulfide, ethanol, and lactic acid toxicity on activities of citrate synthase (CS) and cytochrome c oxidase (CytOx) in 
corn roots and channel catfish liver. The activity of respective enzymes was measured in tissue homogenates in the presence of increasing concentrations 
of sulfide (0 to 20 µM), lactic acid (0 to 100 mM), and ethanol (0 to 100 mM). The activity of CS and CytOx in catfish liver samples was 10-fold higher than 
in corn roots. Sulfide and lactic acid, but not ethanol, inhibited CytOx and CS activities to different degrees. CytOx activity was more sensitive to sulfide 
compared to lactic acid in both catfish liver and corn roots. The inhibition constant (Ki) for sulfide on CytOx activity was 50-fold less (0.075 µM) in catfish 
liver compared to corn roots (2.6 µM). In contrast, the Ki for lactic acid on CytOx activity in catfish liver and corn roots was approximately 6,000 to 700,000 
times higher than that of sulfide (approximately 50 mM and 15 mM, respectively). Ethanol did not inhibit the activity of these enzymes at the concentrations 
tested. The results of our current study demonstrated that the enzymatic activity in catfish is significantly more susceptible to sulfide and lactic acid toxicity 
compared to corn roots and indicates environmental and physiological constraints on the metabolism of the organisms examined.  
 

29. An Imposter Among Us: Anomalous Tryptophan-like Fluorescence Appears Despite its Absence 
 
Aaron Fater1, Rachel A. Klausmeyer1, James Davies1, Ravi Vattepu1, Allan Ayella1,2, Rahul Yadav1, Joseph T. Dille1, Stan V. Saiz1, Moriah R. Beck1. 
1Department of Chemistry, Wichita State University, Wichita, Kansas; 2Chemistry Department, Washburn University, Topeka, Kansas 
 
Palladin isolated from a pancreatic cancer cell line (PaTu2) has revealed the mutation of a core, highly conserved tryptophan to a cysteine in a domain. 
The presence of the central tryptophan is indicated by a fluorescence peak at 348 nm whereas tyrosine peaks at 303 nm. Strangely, PaTu2 still exhibits 
tryptophan-like fluorescence. This phenomenon is present in other proteins, but the mechanism has yet to be investigated. It is theorized that a proton in 
the excited-ground state from the conserved tyrosine residue transitions to the side chain of a nearby aspartic acid residue, forming a tyrosinate. We 
hypothesize the anomalous fluorescence is due to this mechanism, therefore, if we mutate the aspartic acid residue to alanine (D58A), neutralizing the 
residue, we hypothesize a return to normal tyrosine fluorescence. Utilizing site-directed mutagenesis by Polymerase Chain Reaction (PCR), point 
mutations of specific amino acid residues are made. Once we confirm a mutation by DNA sequencing, we will use bacteria to overexpress the protein of 
interest and purify. Then, using fluorescence spectroscopy, the emission spectra of the sample is analyzed under different conditions to determine the role 
of specific amino acid residues. A shift in the emission spectra from that of PaTu2 indicates a change. Preliminary results have thus far been inconclusive, 
and no bacteria have successfully been transformed to express protein of interest. Analyzing data collected will provide a better understanding for this 
anomalous fluorescence mechanism which can then be applied to other proteins exhibiting similar anomalies to that of PaTu2.  
 

30. SURVEILLANCE STUDY ON CULEX SP. IN SOUTHEAST KANSAS AND PREVALENCE OF WEST NILE VIRUS IN THE MOSQUITO POPULATION 
 
Sara Goins, Nicholas Dooley, and Anuradha Ghosh 
Department of Biology, Pittsburg State University, Pittsburg, KS 
 
West Nile virus (WNV) is the most common mosquito-borne disease in Kansas and in the United States while Culex sp. is the most common carrier of 
WNV. The Kansas Department of Health and Environment (KDHE) announced that Kansas and neighboring states are becoming increasingly hospitable 
to Culex sp. of mosquitoes as average temperature rises. According to the U.S. Centers for Disease Control and Prevention (CDC), 80% of people infected 
with WNV show no symptoms; for the remaining 20%, symptoms can include headaches, body aches, joint pains, vomiting, diarrhea, or rash. KDHE 
reported 600 cases of the worst form of the disease in KS, including 30 deaths (1999-2017). KDHE recently designated different areas of the state at high 
and moderate risk levels for contracting WNV. Our study was aimed at sampling mosquito populations from landscaped vegetation at residential & 
commercial properties and wetland habitats in urban and suburban areas of southeast Kansas using CDC light and gravid traps. The mosquitoes were 
identified using taxonomic keys and sexed. Total RNA will be extracted and prevalence of WNV will be determined using real-time reverse transcriptase-
PCR (RT-PCR) assays. In addition to the surveillance data available from KDHE, the outcome of this study will provide unique information about viral load 
in these vectors as well as seasonal testing will detect any temporal changes in the viral load. 
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31. A Design Study of Piezoelectric Composite Materials with Compliant Layers to Analyze PZT Stress in Biomedical Devices 
 
E. G. Haas1, E. D. Krech2, E. A Friis1,2 

Department of Mechanical Engineering, University of Kansas, Lawrence, Kansas1, Bioengineering Graduate Program, University of Kansas, Lawrence, 
Kansas 2 

 
The use of electrical stimulation to improve bone growth in patient recovery is well documented and has successfully been used clinically. A proof-of-
concept ovine study using a piezoelectric composite spinal fusion implant showed better and faster bone growth compared to a control. Piezoelectric 
composites capture human motion to power implants for improved bone growth as opposed to necessitating a battery or external power source. A discovery 
by our lab has revealed the addition of compliant layers between piezoelectric discs (i.e., Compliant Layer Adaptive Composite Stacks or CLACS) has 
shown an increase in power for a given PZT volume. The present study utilizes Finite Element Analysis (FEA) to evaluate variations in CLACS design with 
greater flexibility and less manufacturing resources than experimental studies allow. Initial models replicated experimental designs in order to test continuity 
between theoretical and experimental results. Changes to the initial specimen design include variations in top and bottom, side, and between disc compliant 
layer thicknesses. Analysis of overall disc average stress, as well as individual disc stresses, are analyzed. The results of this study could imply optimization 
and design of future implants leading to a reduction in implant cost, waste, and a broader use case for the application of this technology. Preliminary results 
suggest that stress between individual discs is often not consistent and varies with different configurations. Additionally, a diminishing return for increasing 
compliant layer thickness is observed. Further observations and results will be presented at the conference poster session. 
 

32. Title: Exploring Non-Covalent Interactions within Benzochalcogenadiazole Co-Crystals 
 
Jack E. Hensen1, Vinu V. Panikkattu1, and Christer B. Aakeroy1 

1. Department of Chemistry, Kansas State University, Manhattan, KS, United States.  
 
Abstract Body: Co-crystallization is the formation of a new crystalline structure from two different molecular components. The properties of the resulting 
co-crystal can be distinctly different from those displayed by the individual compounds themselves, and the bulk properties of a co-crystal may also be 
tunable through a careful choice of target compound and co-former. In this project we are attempting co-crystallization of variously substituted 
benzothiadiazoles and benzoselenadiazoles with halogen bond donors, aromatic acids, and linear chain acids as co-formers to find which non-covalent 
interactions are present, how they compete with each other, and what correlations they have with any changes in properties. Using melting point analysis 
and proton shifts in NMR spectra we are able to assess the formation of co-formers. Being able to predict how these properties would change would allow 
us to develop new co-crystals in bulk that could be used in pharmaceuticals as an additive to active pharmaceutical ingredients (API) which can change 
the overall properties of the API without making or breaking any covalent bonds within it.  
 

33. An Assessment of Physiological Factors as a Predictor of On-Duty Tasks in Firefighters 
 
Grace Herren, Mohan Perumal, Halle Brin, Camilla Roy, Michael Carper, Allison Barry  
Department of Health, Human Performance, and Recreation, Pittsburg State University, Pittsburg, Kansas 
 
Research has demonstrated that firefighters have high-stress jobs that can lead to adverse physiological events. Thus, it is imperative to understand what 
physiological factors best predict on-duty tasks' efficiency to mitigate potential injuries. Purpose: The purpose was to examine relationships among device-
measured physical activity intensities, muscular strength, percent body fat (%BF), percent fat-free mass (%FFM), cardiorespiratory fitness (CRF), and fire 
ground tasks in career firefighters. Methods: Firefighters from a Midwest fire department participated in the study. Measures included: DEXA to assess 
%BF and %FFM and accelerometer to measure PA intensities (sedentary, light, and MVPA) while on- and off-duty. Accelerometers were worn for their 
entire 12-day tour, which consisted of: 24-hours on, 24-hours off, 24-hours on, 48-hours off, 24-hours on, 24-hours off, 24-hours on, and four days off. 
Additionally, firefighters completed a stage-graded treadmill test replicating on-duty tasks in their bunker gear (pants, jacket, and boots) to determine 
maximal oxygen uptake (�̇�𝑉O2max). Firefighters completed a timed fire ground fitness assessment in gear with breathing apparatus, which consists of: a 
ladder set-up and three-story climb, hotel hose pack carry up and down five flights of stairs, hose hoist, farmer's carry with fifty-pound water canisters, pike 
pulls, and rescue drag with 160lbs dummy. Results: This study is currently ongoing, so data has not been analyzed. 
 

34. The methicillin-resistant Staphylococcus aureus and the emerging fungal pathogen Candida auris form mixed biofilms with increased 
virulence.  
 
Nichole Herrmann, Anuja Paudyal, and Govind Vediyappan. Division of Biology, Kansas State University, Manhattan KS 66506. 
 
C. auris is a recently emerged antifungal-resistant human fungal pathogen that is stable in the environment for weeks and causes severe illness in 
hospitalized patients. MRSA is an antibiotic-resistant bacterial pathogen that behaves similar to C. auris and is known to cause community- and hospital-
associated infections (CA-, HA-MRSA). Both these pathogens colonize on skin surfaces and can spread systemically if the mucosal barrier is compromised. 
We hypothesized that both these pathogens can interact mutually and could form a mixed species biofilms that could be virulent than either species alone. 
To test our hypothesis, we grew these two microbes as a mixture and also individually on plastic surfaces containing synthetic human sweat medium in 
vitro at 37o C for 48 hours mimicking human skin conditions. Biofilms were quantified by crystal violet staining, and enzymatic activities such as proteolytic, 
hemolytic, and phospholipase were also determined by spot testing the biofilm cells on agar plates. C. auris-S. aureus mixed biofilms showed increased 
biomass significantly when compared to single-species biofilms. Similarly, enhanced hemolytic, phospholipase, and proteolytic activities were also 
observed in the mixed-species biofilms. C. auris did not show any hemolytic activity. Further studies, including examination of their close interactions by 
electron microscopy (EM) and molecular and biochemical mechanisms of their increased activities during mixed biofilm growth, are in progress. Taken 
together, being drug-resistant, environmentally stable, and skin-colonizing pathogens, C. auris and S. aureus can co-exist as biofilms and can cause 
augmented lethal infections if not diagnosed and treated promptly. 
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35. Abundance of Halotolerant Microorganisms in Oligohaline Kansas Soils 
  
Howell, Shannon and Mark A. Schneegurt, Department of Biological Sciences, Wichita State University, Wichita, Kansas 
 
Research on microbiomes of natural environments is vital to understanding the microbial communities for which they select and determining if halotolerant 
organisms are transient or indigenous to the environments which they are found. The proportion of halotolerant microbes present in common soils is 
unclear. The current research sought to establish population estimates for halotolerant organisms present in a variety of oligohaline soils. Agricultural, 
native prairie and woodland soils near Wichita, KS were collected, and Most Probable Number measurements of microbial abundance were performed. 
Following 7-14 days of incubation in rich organic media supplemented with high salt (10 and 20% NaCl), the abundance of aerobic heterotrophic organisms 
in halotolerant populations was calculated. Microbes capable of growing at 10% NaCl represent 1.4% of the culturable community in common soils overall 
with 20% NaCl being 100-fold lower than 10%. The proportion of the halotolerant microbial population capable of forming endospores was estimated by 
comparing boiled and fresh soils. Endospore-forming organisms constitute 5.3% of microbes observed in low-salt media and those which grow at 10% 
NaCl represent 0.2% and 20% NaCl represent 0.07% of the endospore-forming community in common soils. Halotolerant organisms are found with 
considerable abundance in oligohaline soils and appear as vegetative cells, not endospores. An understanding of conditions where halotolerant 
microorganisms can survive in oligoaline environments is important to furthering our knowledge of transient microbes and their survival. Isolation and 
characterization of halotolerant microbes in these common soils may lead to an understanding of the histories of extremophiles in common environments. 
 

36. CRISPRi for Conditional Gene Knockouts in Chlamydia 
 
Emily Hughes1, Srishti Baid1, and Scott Hefty1 
1The University of Kansas, Department of Molecular Biosciences 
 
Research on Chlamydia has been hindered by the limited genetic tools to study the role of gene products in basic biology and disease processes. A recent 
genetic tool used in other systems has been CRISPRi. This system exploits an enzymatically inactive version of the conventional Cas9 protein called 
dCas9 (deactivated Cas9) protein which will bind to DNA without endonuclease activity. This protein can be directed to specific sites on the genome using 
a guide RNA which can inhibit gene expression and enable phenotypic analyses. There are many bacterial variants of dCas9; however, some of these 
have demonstrated toxicity when expressed which decreases effectiveness. Due to no reports of toxicity in other bacteria and application in diverse 
bacteria, we hypothesized that dCas9 from the bacteria Corynebacterium diphtheriae may be effective in Chlamydia. To attempt CRISPRi in Chlamydia, 
dCas9 was codon optimized for Chlamydia and a FLAG tag was added to enable use of antibody applications (expression analyses). This was cloned into 
a plasmid (pTL2-TetO) that replicates in Chlamydia and has the ability to induce expression using a small molecule. After confirming the cloning of the 
dCas9 insert with DNA sequencing, a western blot was performed to test expression of the dCas9 with the FLAG tag. This plasmid is being transformed 
into Chlamydia to evaluate the ability to induce expression and possible toxicity concerns. Future directions include introducing guide RNA to the system 
to attempt CRISPRi mediated target gene knockdowns. 
 

37. Towards Peptide-polymer Nanoparticles of Different Charges for Studying Biological Interactions 
 
Shelby Innes1, Alireza J. Nasrazadani1, Emily L. Torrey1, Hernan A. Hernandez1, Matthew P. Thompson2, Nathan C. Gianneschi2, Andrea J. Luthi1 

1Deparment of Chemistry, Emporia State University 
2Department of Chemistry, Northwestern University 
 
Peptide-polymer amphiphiles (PPAs) are tailorable polymers that can be formulated into nanoparticles with different biological properties. These types of 
nanoparticles have various biomedical applications such being used as therapeutics and drug delivery vehicles. In addition to developing new ways of 
using peptide-polymer nanoparticles to treat diseases, it is important to study the biological interactions between these nanoparticles and biological 
systems. The goal of this research project is to synthesize PPAs with a negative, positive, or zwitterionic charge and formulate them into peptide-polymer 
nanoparticles with different surface charges. Then, the effect of surface charge on the biological interactions of the nanoparticles with biological systems 
will be studied. The first polymers were synthesized using a phenyl monomer, which will form the core of the nanoparticle, by ring-opening metathesis 
polymerization. A modified Grubbs second generation catalyst was used for the polymerization. Different sizes of polymers were made to check for control 
of polymerization. The sizes of the polymers were several times larger than expected so additional studies are being done to determine the cause. The 
polymers were analyzed by gel permeation chromatography. In addition to making polymers, a new gel permeation chromatography setup has been 
calibrated and the dn/dc value for the phenyl polymers determined. Once control of the polymerization has been demonstrated, PPAs will be synthesized 
and formulated into nanoparticles for biological interaction studies. The biological interaction studies will include cytotoxicity assays, protein absorption, 
and blood chemistry studies.  
 

38. Charcoal Rot Resistant Transgenic Soybeans 
 
Kyla Jantz, Zurek Daniel, Pittsburg State University Department of Biology 
 
Charcoal rot fungus is the leading cause of soybean crop death in Kansas. Despite causing millions of dollars in loss to Kansas farmers each year, there 
are currently no cost-effective methods to prevent this disease. The purpose of this work is to create a transgenic soybean plant that overexpresses the 
normal soybean gene, BOZO, that should provide resistance against charcoal rot. BOZO is a B-1,4 glucanase whose function is to cleave load bearing 
bonds in plant cell walls during growth. Prior experiments revealed that the protein encoded by this gene inhibits fungal growth, presumably due to the 
cleavage of charcoal rot fungal cell walls as well. Currently, experiments are being done to clone the BOZO gene under the control of a strong inducible 
promotor into a plant transformation vector. A putative BOZO clone has been constructed and is in the preliminary stages of confirmation. Testing is being 
done to confirm the presence of a functional gene in the vector construct.  
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39. Does Plasmid Conjugation Prevent Cheaters from Outcompeting Cooperative Plant Pathogens during Experimental Infections? 
 
Reilly Jensen1, Priscila Guzman1, Thomas G. Platt1  
1Division of Biology, Kansas State University, Manhattan, KS 66506, USA 
 
Microbe-microbe interactions occurring within the microbiome of hosts can have significant consequences on pathogen establishment and thereby infection 
risk. In this study, we examine how plasmid conjugation shapes the dynamics of competition between a plant pathogen and avirulent cheaters. 
Agrobacterium tumefaciens is a tumor inducing plant pathogen impacting several crop plants including several stone fruits, walnuts, and apples. These 
bacteria genetically transform plant cells by inserting a portion of its tumor inducing (Ti) virulence plasmid, called the T-DNA, into the plant’s genome. 
Following transformation, plant cells produce opines which the pathogen can consume as a public good. Avirulent cheaters freely consume this public 
good while being exempt from the costly expression of virulence genes. If unchecked, cheaters can outcompete their cooperative counterparts. The 
presence of opines results in the expression of genes required for Ti plasmid conjugation. We hypothesize that, because conjugation introduces 
cooperative pathogenesis genes into cheaters, conjugation may prevent cheaters from outcompeting pathogenic agrobacteria. We are using experimental 
co-infections of plant tissues with a cheater strain and either a conjugation deficient mutant or a wild-type strain to evaluate if wild-type levels of conjugation 
are sufficient to prevent cheater spread. 
 

40. Structure-Guided Design of SARS-CoV-2 Therapeutics 
 
Abdul-Rahman M. Jesri1, Athri D. Rathnayake1, Harry Nhat Nguyen1, Jian Zheng2, Yunjeong Kim3, Krishani Dinali Perena3, Samantha Mackin2, David K. 
Meyerholz4, Maithri M. Kashipathy5, Kevin P. Battaile6, Scott Lovell5, Stanley Perlman2, Kyeong-Ok Chang3, and William C. Groutas1 

 

1Department of Chemistry, Wichita State University; 2Department of Microbiology and Immunology, University of Iowa; 3Deparment of Diagnostic Medicine 
& Pathobiology, College of Veterinary Medicine, Kansas State University; 4Department of Pathology, University of Iowa 
5Protein Structure Laboratory, The University of Kansas; 6NYX, New York Structural Biology Center 
 
Coronaviruses are a large group of viruses that can cause a variety of diseases in humans and animals. Of these, SARS-CoV-2, the causative agent of 
coronavirus disease (COVID-19), is a major threat to public health worldwide. Currently, there are no licensed vaccines or antiviral drugs against SARS-
CoV-2 infection.  
The SARS-CoV-2 genome encodes two large polyproteins which are processed by a 3C-like protease and a papain-like protease. Both proteases are 
essential for viral replication, making them attractive targets for drug development. We have used a structure-guided approach to design a new class of 
inhibitors of SARS-CoV-2 3CL protease. In vitro biochemical studies have shown that the compounds are potent and selective inhibitors of the enzyme; 
furthermore, optimized members of this class of inhibitors have shown potent inhibition in cell-based systems. An optimized inhibitor is currently being 
evaluated in a mouse model of SARS-CoV-2 infection. The rationale underlying the structure-guided design and synthesis of the inhibitors, structure-
activity relationships, and the results of in vitro biochemical and X-ray crystallographic studies, will be discussed.  
 
Acknowledgements This research was supported by grants from the National Institute of Health (R01 AI109039) and K-INBRE (P20 GM103418). 
 

41. Determination of Association Constants of Ammonium-Picket-Porphyrin receptors for PG-Liposomes  
 
Jibbe Nada, Bhusi Reddy Seelam, Dennis H. Burns, Doug S. English 
 Department of Chemistry, Wichita State University  
 
The innate immune system of higher eukaryotic organisms control the growth of bacteria with the help of antimicrobial peptides (AMP), which exhibit a 
wide spectrum of activity against both Gram-positive and Gram-negative bacteria. These antimicrobial peptides selectively target the anionic 
Phosphatidylglycerol (PG), lipid of the bacterial plasma membrane, cause depolarization, and inhibit bacterial growth. Once bacterial growth is inhibited, 
the bacteria will eventually die. Our research group synthesized and characterized various ammonium-picket-porphyrin receptors that target the PG lipid. 
The goal of this research was  to determine the association constants of these receptors with PG containing liposomes or PG-containing synthetic vesicles 
using dialysis tubes.The dialysis tubes are composed of an upper chamber that is closed off by a clear membrane, which allows equilibrium dialysis to 
take place. In order to determine if equilibrium dialysis took place, synthetic vesicles were placed in the bottom chamber while Rhodamine 6G dye was 
placed in the top chamber. The tubes were consistently shaken overnight and then the absorbance was measured. If the top and bottom chambers 
experienced the same absorbances, then the dye was able to move across the membrane and establish equilibrium. This same technique can be used 
with the picket porphyrins. Each picket contains a peptide linkage and an end terminal that contains one positive charge that can bind to the negatively 
charged component of the membrane in the dialysis tube. If the binding occurs due to movement across the membrane it will allow the compound to 
express its defense mechanism.  
 

42. Improving Personalized Medicine Through Systematic Protein Engineering of LDH 
 
Shamir Khan,1 Casey Palmer,1 Shreeya Dalla,1 Frank Kutilek,1 and Moriah R. Beck1 

1Department of Chemistry, Wichita State University  
 
Lactate dehydrogenase (LDH) is an enzyme that catalyzes the conversion between lactate and pyruvate and is found in the cells of almost all living 
organisms. Recent studies have indicated that changes in conserved regions of proteins cause a toggle switch effect – modulating the function in an 
“on/off” fashion. Whereas changes to the sequence of non-conserved regions result in changes similar to a rheostat, where function gradually changes. 
Previous studies exploring the effect of changes to non-conserved regions have not yielded conclusions regarding either the type of substitutions that 
favor gradual change over severe functional changes. Here, we plan to investigate the relationship between changes in protein sequence and overall 
function and stability to assist in building a database that will enable better predictions in the future by examining non-conserved residues. To accomplish 
this, wildtype and mutant versions of LDH were purified before performing kinetic assays, fluorescence to measure chemical denaturation, and a circular 
dichroism spectroscopy to determine the thermal stability. We confirmed that non-conserved mutations showed gradual changes in the catalytic rate and 
the stability of the protein. An interesting mutation engineered at residue 68 resulted in an enzyme that was completely inactive, but also extremely stable. 
Protein stability tests can be related to proteopathic diseases, where the main cause of disease is related to protein structural and stability changes. 
Therefore, our research seeks to provide a deeper understanding of the relationship between protein sequence variation with disease state to improve 
personalized medicine in the future. 
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43. Cognitive Improvement through Exercise-Induced Regulation of Brain Derived Neurotrophic Factor in Adolescent Autism-Modeled Rats 
 
King, Cole, Zach McKinnell, Brandon Challans, Bethany Plakke 
Department of Psychological Sciences, Kansas State University 
 
Research has clearly established that chronic exercise improves cognitive function through an increase in brain plasticity in both human and animal 
models. As a result, exercise therapy has been increasingly studied as a non-pharmaceutical intervention to stave off neurodegeneration in older 
populations. However, the potential benefits of exercise therapy have not been closely examined during brain development in humans or animal models. 
If exercise therapy confers the same neuroprotective effects earlier in the lifespan, it has potential therapeutic implications for earlier interventions to reduce 
cognitive impairments present in conditions like Autism Spectrum Disorder (ASD). One of the leading proposed mechanisms of this exercise-induced brain 
plasticity is the upregulation of Brain Derived Neurotrophic Factor (BDNF), a protein which is believed to play a major role in several developmental and 
neuroprotective processes. 
 
The lab uses the widely accepted valproic acid (VPA) model to induce ASD-like phenotypes in rodents. VPA is a known teratogen that has been shown to 
increase the rates of ASD diagnoses of humans exposed to it in utero. To examine the effects of exercise on mitigating the ASD-like phenotypes of VPA 
rats, we will compare performance on a set-shifting cognitive task between VPA rats that went through the exercise protocol to VPA rats that did not 
exercise. Then an Enzyme-Linked Immunoabsorbent Assay (ELISA) to measure BDNF levels in the prefrontal cortex will be conducted. We hypothesize 
that the exercise regimen will improve the rats’ performance in the set-shifting task and will mediate BDNF expression in the prefrontal cortex. 
 

44. BCL9 and STAT3 regulation of invasive progression in DCIS  
 
Kealy Kornitzer, Yan Hong, Darlene Limback, Katherine Swenson-Fields, Fariba Behbod 
University of Kansas Medical Center, Department of Pathology and Laboratory Medicine, K-INBRE 
 
Past studies showed elevated B-cell lymphoma-9 (BCL9) during a transition from non-invasive ductal carcinoma in situ (DCIS) to invasive breast cancer. 
High nuclear BCL9 expression correlated with pathological characteristics indicative of high-risk DCIS. Binding occurs between BCL9 and STAT3. ChIP-
sequencing studies showed significant enrichment of BCL9 and STAT3 on enhancer regions compared to promoter, transcription sites and 
heterochromatin regions. Enhancers occupied by STAT3 and BCL9 regulated transcriptional targets implicated in EMT, cellular migration, and invasion. 
Patient derived DCIS xenografts showed significantly higher STAT3 and BCL9 nuclear expression in progressed compared to the non-progressed.  
 
We hypothesize BCL9 and STAT3 are involved in enhancer activation. We cloned an ITGB3 enhancer region into an enhancer reporter plasmid. This 
region displays markers indicative of a strong enhancer. Other Hi-C experiments confirmed that this enhancer region contacted the promoter of ITGB3. 
Here, we used a reporter assay to test if expression of the reporter gene, ITGB3, is higher with STAT3 and BCL9. We predicted that STAT3 and BCL9 
together would bind with other transcriptional factors at the enhancer to increase gene transcription. We transfected 293T cells with vectors containing 
BCL9 and STAT3, as well as reporters to measure Firefly luciferase (enhancer activity) and Renilla (basic transcription). 
 
BCL9 and STAT3 resulted in significantly higher upregulation of luciferase activity compared to BCL9 or STAT3 alone. Therefore, BCL9/STAT3 may 
increase enhancer activation and subsequent transcription of targets involved in DCIS invasive progression. Future studies will investigate other 
transcription factors like RELA and CEBPb in enhancer activation. 
 

45. Quantifiable, High-Throughput Image Processing of Actin Polymerization in the Presence of Palladin 
 
Price Kramer1,2, Abby Jurgensmeier3, Moriah R. Beck3, Vincent M. Rossi1 
1 Department of Physics & Astronomy, Washburn University 
2 Department of Chemistry, Washburn University 
3 Department of Chemistry, Wichita State University 
 
Palladin is an F-actin binding protein that is present in both normal cell and cancer cell movement. Palladin is present in increased concentrations in cells 
that are actively moving, such as along a wound edge or in metastasizing cancer cells. Cells that are depleted of their palladin concentration have been 
found to display defects in cell mobility, disorganized actin cytoskeleton structure and a significant decrease in the amount of polymerized actin. Beck et.al. 
suggests that the correlation between the loss of palladin and decreased levels of actin polymer suggests that palladin may have a direct role in enhancing 
actin polymerization. Actin polymerization can be observed using total internal reflection fluorescence (TIRF) microscopy. Traditionally TIRF images have 
to be processed by hand for rate of growth calculations. Through the use of the MATLAB image processing toolbox, a set of image processing algorithms 
were developed to characterize and calculate the growth of actin fibers as a function of time in the presence and the absence of palladin. The use of 
MATLAB decreases analysis time from hours to a matter of seconds. As well as a characterization of rate of polymerization, the MATLAB Computer Vision 
toolbox has also been used in order to analyze the occurrence of branching versus bundling bonds between actin fibers. 
 

46. The influence of gender, use of aggression, and peer acceptance on social dominance in preschool age children 
 
Dreah Kuckelman1, Jennifer Francois1 

1Kansas State University, College of Health and Human Sciences 
 
The development of social ladders among groups of people is influenced by various types of social interactions, including aggressive behavior. Achieving 
social dominance is highlighted by the distribution of power within the group. While this notion is traditionally associated with adult populations, a 
hierarchical system can also be attributed to the social groups of young children, as their attainment of social dominance follows similar patterns. The use 
of aggression and prosocial behaviors are two ways in which power is gained. Aggression can be broken into two categories: relational (i.e., threats, social 
exclusion, and spreading false information) and physical (i.e., the threat or act of causing physical harm). Generally, females have a tendency towards the 
former and males towards the latter. This study seeks to investigate the effect of aggression across genders on peer acceptance in preschool age children. 
More specifically, it aims to determine whether: 1) a difference exists between genders and 2) if a relationship exists between aggression and social 
hierarchy standing.  
 
Video recordings of the preschool-age children playing were collected and segmented into episodes that included social interaction between children. 
Each interaction episode was coded for aggressive behavior and corresponding peer acceptance. The levels of aggression and peer acceptance will be 
quantified for purposes of comparison to the observed social organization as described by the classroom’s instructor.   
 

24



2021 K-INBRE Symposium Poster Presentation Abstracts 
 

47. Expression of human Tau mutants leads to synaptic loss in Caenorhabditis Elegans 
 
Natasha L. LaGrega, Molly B. Massengale, Brian D. Ackley 
Department of Molecular Biosciences, University of Kansas 
 
In Alzheimer’s disease, FTDP-17, and many other neurodegenerative diseases, tau aggregation and mutations of human tau are often seen and linked to 
a decline in neuronal function. However, the association of tau aggregation to decline in neuronal function is not well understood, due to the fact that it is 
difficult to examine tau in the human brain.  To further explore this, we have put the longest isoform of human tau (htau40) as well as a mutation of htau40 
that accelerates tau polymerization in vitro into multiple transgenic C. elegans lines to better understand how the formation of the tau aggregates may lead 
to toxicity and a decrease in neuronal function. Our results indicate that mutations in tau lead to a decrease in synapses in the dorsal nerve cord of C. 
elegans as they age. The decrease in synapses corresponds to a shorter average life span and a decrease in movement mimicking the phenotypic effects 
of neurodegenerative diseases. We have also begun testing if pathogen exposure enhances the phenotype of our mutants via the activation of innate 
immunity. Our results indicate that our system is a valuable tool to further explore the form and function of htau40 and htau40 mutants. 
 

48. Identification and Characterization of the Human ELAVL1 Gene Promoter Region 
 
Payton Markley, Vikalp Vishwakarma, Dan Dixon 
1Department of Molecular Biosciences, University of Kansas 
 
HuR (ELAVL1) is a RNA-binding protein that, when dysregulated, can promote various hallmarks of colorectal cancer (CRC) tumorigenesis by over 
stabilizing cancer-causing messenger RNAs. While much information about HuR protein's function is known, the mechanisms causing HuR’s 
overexpression in cancer cells remains to be elucidated. The initial goal of this study was to identify the location of the human ELAVL1 promoter region, 
isolate this region from genomic DNA, then test ELAVL1 promoter activity using a cell-based functional assay. The hypothesized promoter region was first 
identified using the UCSC Genome Browser, which indicated a 1.5kb genomic DNA segment with promoter characteristics on chromosome 19 upstream 
of ELAVL1. This putative HuR promoter was synthesized into a luciferase reporter plasmid pGL3 Basic upstream of luciferase, allowing cellular ELAVL1 
promoter activity to be monitored through expression of luciferase. To begin, the ELAVL1 promoter expression plasmid was transfected into various CRC 
cell lines HT29, HCT116, CaCo2, and SW480. In all cell lines transfected, enhanced ELAVL1 promoter activity was observed, reflecting their high level of 
endogenous HuR. To determine if the HuR protein could potentially promote its own transcription in CRC cells, the ELAVL1 promoter was transfected into 
HCT116 wild-type cells and HCT119 ELAVL1 CRISPR/Cas9 knock-out cells. Preliminary results show high transcriptional activity in both cell types. Further 
studies will narrow the 1.5kb promoter region to identify transcriptionally active regions. Elucidating the ELAVL1 promoter will facilitate future studies 
pertaining to HuR’s transcriptional regulation, so the mechanisms causing HuR’s dysregulation in CRC cells can be better understood.  
 

49. Bridging the Gap Between Immunity and Reproduction: CCR7 Expression in Pregnant Rat Uterine Tissue  
 
Erick McCloskey, Virginia Rider 
Pittsburg State University Biology Department 
 
CCR7 is a T-cell homing receptor and regulates aspects of adaptive immunity. It is hypothesized that T-cell recruitment to the uterus pre-implantation 
suppresses the local immune response and therefore allows implantation of the embryo. This is because the embryo is semi-allogenic, meaning it only 
shares some of the DNA with its mother, and therefore can be recognized as not “self” and targeted by the immune system for destruction. Rat uterine 
tissue was removed from pregnant Sprague Dawley rats at days 3-6 of pregnancy and fixed (4% paraformaldehyde) and sectioned (6 µm), then affixed to 
slides. From there, the sections underwent immunohistochemistry using the Avidin-Biotin Complex (ABC) method. This method allows for the visualization 
of CCR7 expression in the tissue as a brown precipitate. Changes in the expression of the receptor were seen throughout the days, spreading throughout 
the tissue from the mesometrial end. On each day, expression was localized in the glands and on the epithelium lining of the lumen,but showed different 
reactivity among the stromal cells. Day 3 showed moderate expression. Days 4 and 5 showed stronger expression among the stromal cells, which diffused 
on day 6 (post-implantation). The spatial distribution is being compared to measurements of relative mRNA expression of CCR7 in pregnant uteri. By 
creating maps of the local immune environment, it will better define the roles these receptors play in modulating the immune environment of the uterus 
prior to embryonic implantation.  
 

50. Ronawk Summer Internship Experience 
 
Tristan Miller and A.J. Mellott 
Ronawk LLC 
 
For today’s engineering students, employment following graduation is dependent on a few variables. Grade point averages, institutions attended, and 
coursework completed may all be considered by hiring managers. For some employers, however, no one variable is more important than experience. 
Students often look for companies in their field to provide internship and co-op opportunities and last summer, I did just that. I spent the summer working 
for a developing biotech startup, Ronawk, and learned more about the industry. I was able to help solve some of the struggles and challenges that are 
often masked by the glamour of successful startups. The Ronawk team allowed me to work independently and further my knowledge in the lab as well as 
the workplace. Although my experience was different than those offered by larger companies, I’m thankful for the connections I made and the lessons I 
learned over the summer.   
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51. Bifunctional CuMoS4 for green energy production and storage 
 
Kinsey Morey, Jonghyun Choi, Ram K. Gupta 
Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762, USA 
 
The growing need for energy and sustainability issues demand green energy production and storage. Research in this field needs better materials that 
can efficiently produce and store energy. Modified electrode materials with better electrochemical properties that can work as bifunctional materials to 
produce and store energy are much needed. In this work, copper-molybdenum sulfide synthesized using a self-assembled synthetic route was dip-coated 
onto nickel foam for energy generation (hydrogen via water splitting) and storage (supercapacitor). For water splitting applications, CuMoS4 displayed an 
overpotential of 207 mV to reach a current density of 10 mA/cm2 for hydrogen evolution reaction (HER). The Tafel slope associated with the HER activity 
of this material was 118 mV/dec. The overpotential needed to reach a current density of 10 mA/cm2 for oxygen evolution reaction (OER) was 270 mV. The 
OER activity of copper-molybdenum sulfide showed a Tafel slope of 82 mV/dec. Copper-molybdenum sulfide showed a specific capacitance of 3678 F/g 
at 2 A/g when tested for supercapacitors. The material showed great stability and experienced specific capacitance retention of 86.9% after 4,000 cycles. 
CuMoS4 produced results comparable to many other materials in literature and has promising results for applications for water splitting and supercapacitor.  
 

52. Characterization of Arabidopsis thaliana, transformed with genes encoding enzymes that synthesize “fish oil” precursors. 
 
Abdulrahman Naeem, Prasad Parchuri, Pamela Tamura, Libin Yao, Abigail Parker, Timothy Durrett, and Ruth Welti. 
  
Healthy brain development in humans requires certain fatty acids, including three omega-3 fatty acids, stearidonic acid (18:4), eicosapentaenoic acid 
(20:5), and docosahexaenoic acid (22:6). Humans cannot produce these fatty acids on their own and must consume them from either an animal or plant 
source. Fish are a rich source of these essential fatty acids, but it’s difficult to obtain these fatty acids in a vegetarian diet. The plant, corn gromwell 
(Buglossoides arvensis), produces stearidonic acid, but it normally grows only in cold climates. As a first test of the feasibility of moving genes producing 
stearidonic acid to a crop plant that could be consumed by humans, the model plant Arabidopsis thaliana was used. Arabidopsis is easily transformed and 
grows quickly, so that the functionality of the transformation could be assessed more easily than in a crop plant. 
 
The specific aim of the project is to know which combination of transferred genes produces the highest levels of stearidonic acid. The delta-6-desaturase 
gene from B. arvensis and a gene that made seeds appear red (Ds-red gene) were transferred together, so monitoring seed color indicated successful 
transformation. Some plants were transformed with genes for B. arvensis diacylglycerol acyltransferases (DGAT1 or DGAT2) in addition to the desaturase. 
The results of lipid analysis on the F2 generation of plants indicated that the DGAT2/desaturase combination transferred to an Arabidopsis DGAT1 mutant 
line produced the highest levels of stearidonic acid. Further analysis of F3 homozygous plants confirmed this finding.  
 

53. CRISPR/CAS9-Mediated specific point mutation of LDHA using the HDR Pathway.  
 
Nha Chi Nguyen and Allan Ayella, PhD 1 

1Department of Chemistry, Washburn University.  
 
Lactate Dehydrogenase (LDH) is a well-known enzyme located in the cytoplasm, and is found in almost all cells. The main function of LDH is to reversibly 
convert lactate into pyruvate through reducing NAD+, as observed in the aerobic glycolytic pathway of cancer cells. In colorectal cancer cells, an adenylate 
kinase abbreviated as hCINAP is abnormally overexpressed. The overexpression of hCINAP promotes increased phosphorylation of tyrosine at position 
10 of the LDHA protein, which in turn results into the formation of more active tetrameric LDHA. In this research, the sequence of LDHA was studied to 
pre-design a single strand guide RNA sequence (SgRNA) that could guide the CRISPR-Cas9 to cut, and insert a T28C oligodeoxynucleotide (ODN) onto 
the genomic LDHA gene. To do this, we obtained CRISPR-Cas9 plasmid, px330 plasmid from, and cloned it together with a phosphorylated SgRNA. The 
successful cloning of Px330 and SgRNA was confirmed by restriction enzyme map and plasmid sequencing. In subsequent steps, we shall co-transfect 
the recombinant CRISPR-Cas9 plasmid with the ODN into Colorectal cancer cell lines to study for its effects on LDH expression. 
 

54. Temperature-sensitive screen for cell specification mutants in Caenorhabditis elegans 
  
Bryn O’Meara1, Meagan Kurland1, Brian Ackley1 

1University of Kansas Department of Molecular Biosciences 
 
The nervous system requires a high level of organization. In part, this organization is achieved through the generation of multiple cell types during 
development. Cells acquire their identity through several rounds of cell specification. However, the mechanisms and degree of cell specification is not well 
understood. We study the VD13 neuron, a GABAergic motor neuron in Caenorhabditis elegans, to better understand neuronal cell differentiation.  
 
In C. elegans, the canonical Wnt signaling pathway is involved in multiple aspect of the development of GABAergic D-type motor neurons. In this pathway, 
Wnt ligands bind to Frizzled receptors, which activate Disheveled proteins, ultimately allowing the transcription factor β-catenin to enter the nucleus. Loss 
of function in Wnt ligand lin-44, Frizzled lin-17, or in Disheveled mig-5 results in variable expression of the VD13 specific marker lhIs97, while the expression 
of GABAergic motor neuron marker juIs97 is maintained.  
 
To identify additional genes in VD13 differentiation, we conducted a genetic screen and recovered 8 mutations with a loss of lhIs97 without loss of juIs76. 
Notably, the screen was conducted at 25 °C to potentially isolate temperature sensitive mutants. Temperature sensitive mutants are a powerful tool to 
determine the time of gene expression during development. Here, we report the expression of the 8 genetic screen mutants at a variety temperatures and 
potential gene candidates of the mutations.  
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55. Separation and enzymatic degradation study of inositol hexakisphosphate stereoisomers 
 
Destinee O’Shea, Mingjing Sun 
Department of Physical Science, Emporia State University 
 
Abstract 
Inositol phosphates (IPx) play a vital role in cellular metabolism and have various functions relating to cell biology. The most common inositol phosphate 
found in the environment today, specifically in agricultural soils, is inositol hexakisphosphate (IP6). Commonly known as phytate in the compound’s salt 
form. There are nine stereoisomers of IP6, four of which naturally occur: myo-, scyllo-, D-chiro-, and neo-IP6. There is little information and studies about 
the scyllo-, D-chiro-, and neo-IP6 stereoisomers due to lack of separation and analytical methods. In this study, a method for the separation of myo-, scyllo-
, D-chiro-, and neo-IP6 will be developed.  These IP6 stereoisomers will then be degraded using two common phytases, wheat phytase (Triticum aestivum 
L.) and Aspergillus niger. The use of kinetics for enzymatic degradation will be used to determine the catalytic efficiency of each enzyme. The products 
(IPx) will then be identified using liquid chromatography-mass spectrometry (LC-MS). Our results will allow for further understanding of the sources and 
products of IPx, functions in biological processes, and active enzymes found in the environment.  
 

56. The Effects of Chromosomal Rearrangement on Immune Defense in Drosophila  
 
Emma Pagella, Robert Unckless  
University of Kansas  
Department of Molecular, Cellular, and Developmental Biology 
 
Drosophila genomes are organized into five major chromosome arms and a smaller dot chromosome, referred to as Muller elements. Throughout the 
approximately 50 million years of evolution of the genus Drosophila, some species have undergone chromosomal rearrangement. In species such as D. 
miranda and D. albomicans, two Muller elements have become new sex chromosomes. Since many of the genes in these particular species are now X-
linked, males (carrying only one X chromosome) have to make up for this dosage loss. My project aims to identify how chromosomal rearrangement effects 
differ immune defense in both male and female immunity in species with and without these chromosomal rearrangements. Further, we would like to 
determine whether immune defense genes have shifted from the X chromosome to different Muller elements. I performed experimental infections with D. 
albomicans, D. nasuta, D. persimilis, D. miranda, and D. pseudoobscura species. Infecting both males and females allowed data to be gathered about the 
effects that chromosomal rearrangement has on dosage compensation in males. In addition, comparing species such as D. albomicans vs. D. nasuta, 
allowed information about the specific effects chromosomal rearrangements has on gene regulation and immune defense. The central hypothesis is that 
X-linked immune genes are unable to be quickly induced after infection leading to a reduced ability to fight infection. This could occur in both sexes but is 
expected to be particularly important for males with only a single X chromosome.  
 

57. Promethazine Inhibits Pancreatic Cancer Growth by Inhibiting Prolactin Receptor Signaling in Combination with Gemcitabine and Paclitaxel 
  
Riya Parikh1, Helen Peng1, Joaquina Baranda2,3, Scott J. Weir1,3, Prasad Dandawate1, Shrikant Anant1,3 

1Department of Cancer Biology, 2Department of Internal Medicine, 3University of Kansas Cancer Center, University of Kansas Medical Center, Kansas 
City, KS 66160, USA.  
 
Pancreatic ductal adenocarcinoma (PDAC) is a major cause of cancer-related deaths in the United States. The current standard care is not as effective 
and hence, there is a dire need for novel therapeutic interventions. Recently, we showed that pituitary hormone prolactin (PRL) binds to its receptor (PRLR) 
to activate JAK-STAT signaling in PDAC cells. PRLR is overexpressed in PDAC, supports tumor growth and therefore maybe a novel target for therapy. 
Using in silico virtual screening, we identified several antipsychotics agents including Penfluridol, Fluspirilene, and promethazine interacting with the JAK2 
binding site within PRLR. We chose promethazine for our study, since it is currently used as an anti-emetic and a sedative agent in the US. Using cellular 
thermal shift assay, we confirmed that PMZ binds the PRLR in MiaPaCa-2 cells. Pretreatment with PMZ inhibited PRL-induced ERK1/2 and STAT3 
phosphorylation in PDAC cells. PMZ inhibited proliferation and clonogenicity, while increasing LC3B cleavage and p62 expression in MiaPaCa-2 and 
Panc-1 cells suggesting induction of autophagy. Further, the administration of PMZ (25 mg/Kg bw, intraperitoneally) for 21 days significantly reduced the 
tumor growth in NSG mice carrying patient derived xenografts. Moreover, the combination of promethazine with current standard of care drugs gemcitabine 
and paclitaxel resulted in synergy in suppressing cell growth. The highest synergy was observed with concentrations of 2.5µM, GEM0.3125µM, and 
PAC0.3125µM for promethazine, gemcitabine and paclitaxel, respectively, when calculated using Synergy Finder. These data suggest that targeting PRLR 
signaling by promethazine in combination with gemcitabine or paclitaxel is an effective therapeutic approach.  
 

58. Translational control of Adeno-Associated Virus 2 by eIF5-mimic protein 
 
Whitney Pepper1, Madelyn Hilgers1, Mackenzie Thornton1, Sarah Gillaspie1, Chingakham Ranjit Singh1, Giovanni Di Pasquale2, Sandra Afione2, John A 
Chiorini2, and Katsura Asano1 
1Molecular Cellular and Developmental Biology Program, Division of Biology, Kansas State University, Manhattan, KS 66583 
2Adeno-Associated Virus Biology Section, NIDCR, NIH, Bethesda, MD20892 
 
Adeno-associated virus 2 (AAV2) is a single-stranded DNA virus and a member of the Parvoviridae family. Within its small genome, AAV2 encodes capsid 
proteins, DNA-binding SF3 helicase Rep, membrane-associated accessory proteins (MAAP) and Assembly-Activating Proteins (AAP). Capsid and Rep 
proteins are produced as three (VP1, VP2 and VP3) and six isoforms via alternative splicing and different transcriptional and translational start sites. VP2, 
MAAP and AAP translation is initiated by ACG and CUG codons located within the transcript encoding VP2 and VP3 (mRNA). Our previous studies show 
that the AAV2 Rep78 isoform interacts with a translational regulatory protein, eIF5-mimic protein 1 (5MP1). However, the role of 5MP1 in AAV2 replication 
remains elusive.  
 
Here we report expression studies on VP2/VP3 mRNA translation. We generated firefly luciferase plasmids with start codon contexts identical to its non-
AUG start codons. The assay showed that the initiation frequencies from VP2 ACG, AAP CUG and MAAP CUG codons are ~10%, ~10% and ~4%, 
respectively, compared to the AUG codon under a typical Kozak context (CCACCAUGG). Concluding that the VP2/VP3 mRNA can express MAAP, VP2, 
AAP and VP3 through the leaky scanning of start codons. We also found that 5MP1 expression represses translation from non-AUG codons. Furthermore, 
our ribosome profiling with human cells transfected with AAV2 packaging vector plasmids showed that non-AUG translation rate is elevated genome-wide 
by AAV2 and its helper transfection. These results strongly suggest that the AAV2 proteins sequester 5MP1 from the ribosome to increase non-AUG 
translation rate in favor of the AAV2 protein production. 
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59. Water Extract from Euglena Gracilis Enhances Host Antiviral Immunity in Prevention of Influenza A Viral Infection 
  
Morgan Phillips, Mayme Loyd, Susumu Ishiguro, Deepa Upreti, Jeffrey Comer, and Masaaki Tamura 
Department of Anatomy & Physiology, Kansas State University College of Veterinary Medicine 
 
Euglena is a genus of single cell and motile green algae and has been used as a dietary supplement for its rich nutrients.  Although a few studies suggest 
that Euglena has antiviral properties, the chemical nature of the associated bioactive substances and the mechanisms of this activity are not well 
understood.  Accordingly, the antiviral function and immunomodulatory effects of an antiviral agent partially purified from Euglena gracilis (E. gracilis) was 
evaluated in a cell culture system.  To test its ability to directly inhibit viral entry into respiratory epithelial cells, we have developed a novel hemagglutination 
assay using A549 human lung epithelial cells and hemagglutinin (HA) either from the human H1N1 influenza A virus or the mouse-adapted pandemic 
H1N1 swine influenza A virus (pH1N1).  Guinea pig erythrocytes that express the viral receptor were used as a positive control for this assay.  To test 
modulation of antiviral immunity by E. gracilis, we have examined the effect of the Euglena antiviral agent on cell proliferation of primary cultured mouse 
bone marrow cells.  This experiment revealed that EWE increases the T cell population, but significantly attenuates the myeloid-derived suppressor cells 
(MDSC) by inducing apoptosis in granulocytic MDSC and differentiating monocytic MDSC to macrophages.  The present study suggests that the E. gracilis 
contains a bioactive material that potentially inhibits influenza A viral infection via stimulation of host antiviral immunity.  Thus, it is suggested that E. gracilis 
or a bioactive substance in the extract is an attractive complementary preventive medicine for influenza A viral infection. 
 

60. Understanding the Binding and Functions of SidL and LegA11 
  
Adrienne Pohl, Stephanie Shames  
Kansas State University 
 
Legionella pneumophila is an intracellular pathogen that causes inflammatory pneumonia in humans called. Legionnaires’ disease. For L. pneumophila 
intracellular replication effectors are required. SidL is one of over 300 effector proteins that are translocated into infected host cells by L. pneumophila. 
SidL is part of an effector pair with LegA11. To understand how SidL interacts with LegA11a genetic approach will be taken to try to reveal molecular 
details of the interaction between SidL and LegA11. PCR will be used to make constructs of SidL and LegA11. After these effectors are amplified, they 
will be cloned into a plasmid to create a fusion to glutathione-S-transferase (GST), which binds to glutathione. Both SidL and LegA11 will be cloned into a 
plasmid to create a fusion with HIS, which binds to nickel. Next the GST-SidL proteins and the HIS-LegA11 will be purified from Escherichia coli and used 
to determine if SidL binds to LegA11. The purified GST-SidL proteins will be immobilized on glutathione-coated beads and then will be incubated with HIS-
LegA11 proteins. A Coomassie analysis will be ran to determine if SidL binds to LegA11. This will experiment will also be ran using HIS-SidL and GST 
LegA11. Performance of mutagenesis of SidI will be used to determine which amino acid residue(s) are important for the interaction. The purified GST-
SidL proteins will be immobilized on glutathione-coated beads and then will be incubated with lysates from mammalian macrophage, which contain eEF1A. 
Western blot analysis will be performed to determine if SidL binds to eEF1A. 
 

61. Identification of Isoform Specific Substrates for ABC Transporter MRP-1B 
  
Ramirez Cuellar, Eduardo1, Stegman, Sutton1, and Timmons, Lisa1 

1Department of Molecular Biosciences, The University of Kansas, Lawrence, Kansas 66045 
 
Multidrug resistance-associated proteins (MRP) are pumps that translocate various molecules, known as “substrates,” across a lipid bilayer and aid 
organisms in their protection against toxins. One such protein is MRP-1, an ABCC transporter often overexpressed in human cancerous and virus-infected 
cells. While numerous studies focus on the drugs/toxins that this protein exports, the focus of this proposed experiment is on the molecules MRP-1 traffics 
that have implications in RNA interference and developmental pathways in the organism Caenorhabditis elegans. The mrp-1 gene in C. elegans produces 
five distinct protein isoforms due to alternative splicing.  Previously, isoform-specific phenotypes have been observed with respect to Dauer-related 
phenotypes, and we hypothesize that the five protein isoforms may not be functionally equivalent in the RNAi pathway that we are studying. The goal of 
my project is to isolate the five distinct mrp-1 cDNAs lacking any sequence errors. We will then take a genetics approach to investigate distinct functions 
of each isoform in RNA interference mechanisms by assessing for isoform-specific rescue of RNAi defects in an mrp-1 mutant.  We will also express the 
isoforms in Pichia in order to screen, or test, for candidate substrates using a substrate-dependent ATP hydrolysis assay. 
Supported by the Kansas-INBRE P20 GM103418 
 

62. Beta-Human Papillomavirus Increases Mitotic Segregation Errors 
  
Riforgiate, Elizabeth,1 Dacus, Dalton,1 Wallace, Nicholas1 
1Department of Biology, Kansas State University 
 
Each year, over three million Americans get non-melanoma skin cancer (NMSC). Ultraviolet (UV) radiation is the main cause of these malignancies. 
However, efforts to curb UV exposure have not stemmed the rise of NMSCs. A common cutaneous virus, beta human papillomavirus (β-HPV), may also 
contribute to NMSC by promoting the accumulation of oncogenic mutations. The E6 protein from β-HPV (β-HPV E6) attenuates UV-induced DNA damage 
repair. We hypothesize that β-HPV E6 also increases the risk of mutations during mitosis. Thus far, our research using metaphase spreads has shown an 
increase in aneuploidy in β-HPV E6 cells compared to LXSN control cells. Additionally, using immunofluorescence microscopy, we have identified several 
chromosomal segregation errors, including micronuclei and anaphase bridges. Micronuclei may be chromosomes or pieces of chromosomes not integrated 
into the primary nucleus during mitosis. Anaphase bridges are a thin link of chromatin between daughter cells’ nuclei. Our results indicate that β-HPV E6 
causes these forms of genome destabilization and mitotic chromosome segregation errors. Knowing that β-HPV E6 increases genomic instability, we can 
better understand how the virus contributes to the NMSCs that affect our society. With this, and further research, scientists will soon be able to determine 
whether β-HPVs should be integrated into upcoming HPV vaccines. 
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63. Measurement of short-term learning of honey bees using Proboscis Extension Response (PER) trials when exposed to pesticides and CBD 
  
Nicholas Rutherford 1, Tania Wiest 1, Dr. Joanna Gress,2 

Emporia State University, 2 Assistant Professor Genetics Emporia State University 
 
The investigation of short-term learning of honey bees is critical to understand how common insecticides used in agricultural farming affect the forager 
bee’s ability to learn behaviors such as flower routes for the collection of pollen. Neonicotinoid and organophosphate insecticides alter learning and 
cognitive functions. Low levels of neonicotinoids act as nicotinic acetylcholine receptor (nAChR) agonists and disrupt normal function of the neurons in the 
bee brain impairing learning and leading to cell brain death.  Cannibidoil oil (CBD) is a non-psychoactive phytocannabinoid from Cannibis sativa that has 
been shown in vitro to have neuroprotective qualities. To examine if CBD has a neuroprotective effect on the bee brain in terms of learning and memory 
we measured the impact of insecticides on forager bees exposed to 10nmol of either Imidacloprid, Coumaphos, or Thiamethoxam alone or in combination 
with 100nmol of CBD in a 1M sucrose solution using PER trials. Our initial results showed a moderate impact of learning when dosed with the pesticides 
individually, but a large reduction in learning capabilities when dosed with CBD and a pesticide. To test if CBD offers a neuroprotective effect on the bee 
brain in terms of neuron health, we are conducting RNA-Seq analysis of the mushroom bodies, the part of the brain associated with learning and memory, 
to investigate up and down regulated genetic expression with insecticide and CBD exposure.  
 

64. Neurite growth on protein-based composite materials for neural regeneration 
  
Sherwin Salimnejad 1, Li Yao 1 

Department of Biological Sciences, Fairmount College of Liberal Arts and Sciences, Wichita State University 
 
Spinal and peripheral nerve injuries are common injuries that lead to molecular, morphological, and gene expression changes in the spinal cord, and 
dorsal root ganglia. In the majority of nerve injuries, the nerve endings cannot be directly sutured. Biomaterial conduits can act as a bridge to connect two 
damaged nerve ends together, which have been proven to serve as a feasible repair for peripheral nerve and spinal cord injuries. The conduits used in 
this project, wheat glutenin (WG), soy protein, and collagen, all encourage axonal growth by way of structural support. Induced pluripotent stem cells 
(iPSCs) exhibit promising neural cell differentiation capability and also evade immunological rejection. The combined implantation of neural conduits and 
iPSCs can give rise to neural regeneration. In this study, we are differentiating iPSCs to the stem cell lineage and measuring neurite growth on different 
scaffold proteins. Quantitatively measuring neurite growth on these three biodegradable neural conduits will provide evidence of the biocompatibility of 
each of the conduit types. The conduit that shows most growth may have the highest potential to be used in clinical trials as the conduit that is used for in 
vivo neural regeneration 
 

65. Examining the effects of deletion of a putative beta-glucosidase gene on NmrA-mediated repression in Aspergillus nidulans 
  
Sehgal, Chahat, Daniel H. Tran, Anna M. Brokesh, and Richard B. Todd.  
Department of Plant Pathology, Kansas State University, Manhattan, Kansas.  
 
Nitrogen is important for the survival of all living organisms. It plays a crucial role in growth and is used for the production of various compounds. The 
fungal regulatory system nitrogen metabolite repression regulates the expression of nitrogen utilization genes by repressing them when a preferred nitrogen 
source is available. In Aspergillus nidulans, nitrogen metabolism genes are regulated by the transcription activator AreA. During nitrogen sufficiency, the 
transcriptional activity of AreA is repressed by interaction with the co-repressor NmrA. The nmrA∆ mutant shows partial derepression of AreA-regulated 
genes. A mutation in areA that deletes the 3’ untranslated region (3’UTR) also leads to partial derepression of AreA-regulated genes. An areA-3’UTR∆ 
nmrA∆ double mutant shows full derepression indicating that these mutations affect independent controls of AreA activity. The bglA gene, which encodes 
a protein sequence similar to beta-glucosidase enzymes, has a role in transcriptional repression by overexpressed NmrA because deletion of bglA prevents 
NmrA overexpression-mediated repression of AreA. To assess the role of bglA in NmrA-mediated repression in a wild type and nmrAΔ mutant context, we 
crossed a nmrA∆:BleR areA-3’UTR∆ mutant to the bglA∆ mutant. Then we isolated progeny with different combinations of these mutations. To observe the 
phenotypic effects of combining these mutations we are performing growth tests that compare derepression of AreA-regulated genes. 
 

66. Development of a Liquid Chromatography-Mass Spectrometry Method for Analysis of Δ9-tetrahydrocannabinol (THC), tetrahydrocannabinol 
acid (THCA), cannabinol (CBN) and cannabidiol (CBD) in CBD and Hemp Oils 

 
Courtney Sellens and Mingjing Sun 
Chemistry Program, Department of Physical Sciences 
Emporia State University, Emporia, KS 

 
Cannabidiol (CBD) oil is used by a wide variety of people in the United States for many different reasons. Δ9-tetrahydrocannabinol (THC), 
tetrahydrocannabinol acid (THCA), and cannabinol (CBN) are the other active compounds in CBD and Hemp oils at lower concentrations within them. 
CBD oils are the most common type of way to use CBD, with another common way being edibles. While most CBD oils do not contain THC, it is common 
for some of them to contain less than 0.3% THC content. Some CBD products might not put the accurate cannabinoid content of CBD on the product 
labels. It can impact people negatively when the incorrect cannabinoid content is ingested. This research is to determine the amount of THC, THCA, 
CBD, and CBD in CBD and Hemp oils and eventually experiment with infused edibles. The concentration of CBD and THC in 14 CBD and Hemp Oils 
was measured. The number of cannabinoids that are put on the package sometimes is not the accurate number of cannabinoids within that product. The 
oils were measured on the LC-MS/MS machine using sample dilutions and a standard curve. It was used to quantify CBD, THC, THCA, and CBN with 
all the oils. This method was simple and able to be easily repeated. 

 
I would like to acknowledge KINBRE for the funding, Emporia State University Chemistry Program, and Dr. Mingjing Sun for all the support. 
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67. Determining an apoptotic response in breast cancer cells undergoing photodynamic therapy 
  
Samrat Shahi1, Peter Shearer2, Vincent M. Rossi2 

1 Department of Biology, Washburn University 
2 Department of Physics & Astronomy, Washburn University 
 
Photodynamic therapy (PDT) is a form of phototherapy involving light and a photosensitizing chemical substance, used in conjunction with molecular 
oxygen to elicit cell death. The goal of this project is to determine onset of apoptosis in breast cancer cells undergoing aminolevulinic acid mediated PDT. 
Fluorescence microscopy assays will be performed in order to distinguish living cells from dead cells post treatment. In addition, apoptotic assays will 
further distinguish those cells that have undergone apoptosis as opposed to general necrosis as a result of PDT. 
 

68. Requirement of ECM modifications by Prolyl-4-Hydroxylase for Gonium multicellularity 
  
Gabriela L. Shipman1, Berenice Jiménez-Marín1, Courtney Hill1, Katherine Johnson1, MacKenzie Mims2, Sarah Millard1, Bradley JSC Olson1 
Division of Biology, Kansas State University, USA 
Langston University, USA 
 
Cell-cell adhesion is a vital feature of multicellularity. In the Volvocine algae, the cell wall of a unicellular ancestor is thought to have been co-opted to 
become an Extracellular Matrix (ECM) that holds multicellular species cells together. A forward genetic screen in multicellular Gonium pectorale led to the 
isolation of unicellular mutant uc-1C7. The uc-1C7 phenotype has been determined to be caused by mutation of a single gene. Furthermore, this mutant 
exhibits a strongly compromised ECM. Gene expression analysis and gene profiling on uc-1C7 and WT Gonium suggest that a putative prolyl-4-
hydroxylase (P4H) is mutated in uc-1C7. qPCR and sequencing of the putative P4H reveal a nonsense mutation generates a truncated protein. Since the 
ECM in the Volvocine algae is mainly composed of Hydroxy-proline rich glycoproteins, we hypothesize that loss of function of P4H results in loss of 
multicellularity in Gonium. 
 

69. Documenting the Genetic Diversity of Kansas 
  
Michaela Sielaff and Dr. Lorelei Patrick - Fort Hays State University (Hays, KS) 

 
Bats are vital in the balance of a successful ecosystem, providing ecological services such as; pollination, pest control, and seed dispersal. However, there 
seems to be a “path less traveled” when it comes to the knowledge of the bat communities inhabiting Kansas. Although bat inventory and monitoring efforts 
have increased in Kansas in recent years to monitor the spread of white-nose syndrome, no one has examined the genetic diversity of our bats or confirmed 
their genetic identity. As part of a larger project on bat community ecology, I downloaded all available cytochrome b sequences for the twelve species of 
bats in Kansas from GenBank to start a genetic database. In the lab, we extracted DNA from tissue samples from vouchered specimens deposited in the 
Sternberg Museum of Natural History and from wing punches collected by Kansas Department of Wildlife, Parks, and Tourism in summer of 2017. We 
used PCR to amplify the whole cytochrome b gene and sent the samples to be sequenced. The sequences we generated were compared to those 
downloaded from GenBank. We will discuss how the genetic diversity of Kansas bats compares to bats from more well-sampled areas of the country. This 
will provide a baseline of the genetic diversity of bats in Kansas that will aid in the monitoring of bat population decline as white-nose syndrome moves 
across the state. 
 

70. Determining the Effects of SARS-CoV-2 Proteins on Cellular Gene Expression 
  
Joshua Spradlin 1, Joshua Molina1

 , Zhilong Yang1
  

1 Division of Biology, Kansas State University   
 
The Coronaviridae family of viruses consist of enveloped, positive sense single stranded RNA viruses that primarily infect birds and mammals. For humans, 
the circulating coronaviruses are typically associated with the common cold or a mild respiratory illness. However, in 2019 the highly pathogenic Severe 
Acute Respiratory Coronavirus 2 (SARS-CoV-2) has emerged into the human population and is the cause for the current global pandemic, COVID-19. 
Coronaviruses have a large genome compared to other RNA viruses, ranging from around 27kb to 32kb in length. The coronavirus genome encodes for 
approximately 22-29 proteins. The genome is coated in a lipid bilayer that consists of four membrane proteins: Spike protein (S), Envelope protein (E), 
Nucleocapsid protein (N) and Membrane protein (M). All of the non-structural proteins (nsps) serve specific functions for infection and viral replication. 
Some of those functions include blocking the initial immune response and serving as cofactors for replication and transcription proteins. The objective of 
this project is to evaluate the effects of individual SARS- CoV-2 proteins on the ability of the host cell to produce protein. To evaluate the effects, individual 
SARS-CoV-2 genes will be co-transfected with a plasmid encoding luciferase reporter gene under the control of a cellular gene EF1a promoter into human 
293T cells. This project will evaluate whether the each SARS-CoV-2 gene enhances, inhibits, or has no apparent effect on the ability of the host cells to 
produce proteins. The outcome of this project will further facilitate the understanding of the function of the SARS-CoV-2 genes.  
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71. Effects of Space Flight and Microgravity on Adrenal Tissue 

Avanelle Stoltz, Anamika Ratri, Xiaoman Hong, and Lane K Christenson 
Department of Molecular and Integrative Physiology, University of Kansas Medical Center  

 
Spaceflight and microgravity are unnatural occurrences inducing stress. Adrenal glands are key to stress response, and understanding effects of these on 
the gland is essential to elucidating the impact of spaceflight on all organ systems. Young (n=20) and aged (n=20) female mice from Rodent Research 
Reference Mission-1 were equally divided into live animal return (LAR) and International Space Station (ISS) groups. The ISS mice were sacrificed after 
23d of spaceflight, carcasses frozen and returned to earth for dissection. LAR mice experienced 35d of flight, returned live and sacrificed within 48hr of 
landing. LAR and ISS controls included preflight (basal) group, vivarium control and habitat control mice (n=18-20 mice/treatment equally divided by age). 
Control mice were processed and dissected exactly the same as contemporary ISS or LAR groups. Each adrenal was completely sectioned through and 
largest central section (7um thick) was used for quantitative morphometry and adjacent sections for immunohistochemical analyses. Overall, age had no 
observable effect on adrenal size (area; um2), thus young and old were grouped together. Adrenal size (um2) for LAR flight mice (1128919), basal 
(915992), vivarium (1266140) and habitat (1122456) were not significantly different, nor were the proportions of adrenal medulla or cortex. Ongoing studies 
are evaluating steroidogenic enzyme expression in adrenal cortex using immunohistochemistry seeing if changes in glucocorticoid production are 
occurring. Current data indicates microgravity is not directly eliciting chronic changes in adrenal tissue hypertrophy or hyperplasia. Project supported by 
KINBRE Summer Scholar Fellowship to AS and NASA NNX15AB48G to LKC.  
 

72. Brain Cell Specific Changes During Aging and Alzheimer’s Disease  
  
Julia Stopperan1,2, Edziu Franczak1,2, Sharon Manley1,2, Heather Wilkins1,2 
1University of Kansas Alzheimer’s Disease Center, 2University of Kansas Department of Neurology 
 
We conducted research to understand molecular changes during aging and Alzheimer’s disease (AD) in a cell specific manner. We generated neurons 
and astrocytes from human induced pluripotent stem cells (iPSCs). iPSC lines included young non-demented, old non-demented, and an AD donor. β-
galactosidase staining was used to measure senescence. Seahorse Technology was used to measure mitochondrial function. AD associated pathologies 
were measured using Western blots. DNA damage was measured using ELISA. The β-galactosidase staining was inconclusive. DNA damage was 
increased in the old and AD neurons. For mRNA expression, more GABA mRNA was found than cholinergic mRNA in the old and AD neurons. This data 
suggests an increase in inhibitory neurotransmitter release compared to excitatory neurotransmitters in these cells. AD associated pathologies were 
altered.  There was an increase in APP, total tau and phosphorylated tau in the AD neurons. The astrocytes were treated with lipopolysaccharide (LPS, a 
bacterial protein) to activate an inflammatory response. There was an increase in S100β protein expression in the old non-demented cell. GFAP (glial 
acidic fibrillary protein) protein was increased in both the old and AD derived cells. S100β and GFAP are used for inflammatory glial cell activation markers. 
For mitochondrial function, there was higher coupling in cells with LPS and more oxygen consumption in old and AD derived astrocytes. These data 
suggest decreased neuronal function and increased inflammatory response in glial cells derived from old and AD donors. Funding for this project came 
from the NIH and K-INBRE Summer Scholars Program. 
 

73. Title: Reactions of Lysergic Acid Amide and Aldehyde and its Products: Synthesis, Analysis and Applications 
  
Authors: Michael Stump, Qiyang Zhang, Emporia State University, Department of Physical Sciences 
 
This project was to experiment with the modification of the bioactive natural products Lysergic Acid Amide (LSA). The first empirical study of the reactions 
of LSA and cinnamaldehyde were described, comparing reactivity and final products in both catalyzed and uncatalyzed reaction conditions. Lysergic acid 
derivatives were extracted from Hawaiian baby Woodrose seeds, chromatographically fractionated over aluminum oxide, and experimentally reacted with 
cinnamaldehyde in the aforementioned experimental conditions. The aldol/carbinolamide catalyst employed was dicyclohexylchloroborane as it was shown 
to produce carbinolamides with unprecedented stability in long term storage as well as aqueous workup.  Such products would exhibit immense potential 
in the fields of neuroscience, psychology, psychopharmacology, and consciousness research. Additionally, psychedelic compounds such as these have 
regained significant legitimate attention. This is due to their profound efficacy in the treatment of a wide array of human conditions including, but not limited 
to, addiction therapies, PTSD, and end of life anxiety in the terminally ill. In vitro pharmaceutical properties of the obtained products were investigated and 
characterized.   
 

74. Revisiting the Efficacy of Cas9 Blocking Mutations: Scarless Genome Editing in Caenorhabditis elegans 
  
Joel Sydzyik, Jeffrey Medley, Shilpa Hebbar, Heather Forster and Anna Zinovyeva  
Division of Biology, Kansas State University. Manhattan, Kansas 
 
Genome editing has revolutionized our ability to answer genetic questions. The most common genome editing technique uses the CRISPR/Cas9 system, 
however, the CRISPR/Cas9 system is limited by requirement for a protospacer adjacent motif (PAM) sequence (NGG) and the necessity to block Cas9 
from cleaving the edited DNA. Often, a secondary mutation to block Cas9 is introduced within the PAM in a silent fashion. When silent PAM mutations 
cannot be introduced, current recommendations are to introduce several silent mutations within the guide sequence that targets Cas9 to a specific genomic 
location. Several mismatches may be required to effectively block Cas9, as Cas9 may target sequences containing mismatches to its guide in a process 
referred to as “off-target” cutting. These limitations restrict CRISPR/Cas9 genome editing for applications where silent mutations cannot be introduced 
such as the editing of non-coding RNAs. However, as these guidelines have been established in vitro, it remains unclear how effective Cas9 blocking 
mutations are in vivo. We asked whether single nucleotide mutations in the guide sequence are sufficient to allow for effective genome editing in 
Caenorhabditis elegans. To address this, we introduced several single-base mutations throughout the guide sequence to block Cas9 and quantified the 
rate of genome editing. Our results suggest that single-base mutations in the guide sequence are sufficient to block Cas9, as we are able to readily recover 
edited animals. Our findings increase the repertoire of effective Cas9 blocking mutations and will expand our ability to create genome edits when silent 
mutations cannot be introduced. 
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75. The mechanism of how NmrA represses AreA to mediate fungal nitrogen metabolite repression.  
  
Tran, Daniel H., Anna M. Brokesh, Cameron C. Hunter, Joel T. Steyer, and Richard B. Todd. 
Department of Plant Pathology, Kansas State University 
 
Nitrogen is a macronutrient essential for life as an important component of the building blocks of DNA, RNA, and proteins. In the fungus Aspergillus 
nidulans, the transcription factor AreA activates the expression of genes for uptake and breakdown of nitrogen nutrients. When a preferred source of 
nitrogen is present, NmrA represses AreA activity. Overexpression of NmrA from a xylose inducible promoter prevents AreA-dependent gene expression 
and prevents growth on alternative nitrogen sources. Whole-genome sequencing of a suppressor mutant that disrupts the NmrA overexpression phenotype 
revealed mutations in the AN4210 Mediator complex subunit and bglA beta-glucosidase genes (D.J. Downes, M.A. Davis, and R.B. Todd, unpublished), 
suggesting that one or both of these genes are needed for NmrA function. Previous experiments indicate that the deletion of either gene affects the function 
of NmrA, but deleting both genes did not result in a bigger effect than deleting just one gene. For this experiment, AN4210 is the gene of interest. To 
confirm the deletion is responsible for the observed phenotype, a repair test is being conducted. Strains were crossed to obtain a xylP(p)nmrA 
AN4210∆::AfpyrG+ pyrG89 progeny strain for use as a transformation recipient. The AN4210 gene was PCR-amplified from wild type genomic DNA and 
used in a transformation to replace the AN4210∆::AfpyrG+ knockout by homologous gene replacement. The next steps will be to purify the transformant, 
confirm if the integration happened correctly by using PCR and perform growth tests to assess whether the wild type phenotype is restored.  
 

76. Co-option of fasciclin-like gene for multicellularity 
  
John Tumberger, Berenice Jiménez-Marín, Courtney Hill, Tara Marriage, Bradley JSC Olson 
Division of Biology, Kansas State University, USA 
 
The transition to multicellularity remains a scientific challenge, despite evolving many times in different lineages over the course of history. The Volvocine 
algae is an ideal model system to address the evolution of multicellularity because of their recent divergence, high genomic similarity, and morphological 
diversity. GpFsl1 is a candidate multicellularity gene in colonial alga Gonium pectorale that has conserved Fasciclin domains (FAS1), which are broadly 
conserved. In mammals, proteins encoding FAS1 are involved in extracellular matrix (ECM) formation and cell-cell adhesion. Chlamydomonas reinhardtii, 
a unicellular relative of Gonium, has an ortholog for GpFsl1 whose function is unclear. Chlamydomonas gain-of-function mutants expressing GpFsl1 have 
a multicellular phenotype, and Gonium loss-of-function mutants exhibit a unicellular phenotype. These results strongly suggest that Fsl1 was co-opted for 
multicellularity in Gonium. 
 

77. In-frame Genetic Disruption of SPECC1L Microtubule-Interaction Domain Caused Neural Tube, Palate, Ventral Body Wall and Optic Fissure 
Closure Defects  
  
Zaid Umar1*, Luke Wenger1*, Everett Hall1, Jeremy Goering1, Michael Moedritzer1, Shahnawaz Paroya1, Irfan Saadi1. 
1Department of Anatomy and Cell Biology, University of Kansas Medical Center, Kansas City, KS.  *Equal contribution. 
 
Failure of neural tube, secondary palate and ventral-body-wall closure leads to exencephaly, cleft palate, and omphalocele, respectively. Autosomal-
dominant SPECC1L mutations have been identified in patients with syndromic malformations, including hypertelorism, cleft palate and omphalocele.  
These mutations cluster in the second coiled-coil (CCD2) and calponin homology (CHD) domains, which interact with microtubule and actin, respectively. 
To study SPECC1L function in mice, we first generated genomic deletions that resulted in out-of-frame truncations.  Homozygous mutants for these 
truncations, including those lacking CCD2 and CHD, died shortly after birth without cleft palate or omphalocele.  We then generated a series of targeted 
in-frame deletions in CCD2, homozygotes for which also exhibited perinatal lethality but now with ~50% exencephaly, ~50% cleft palate, and ~50% 
omphalocele.  Interestingly, exencephaly and cleft palate were never observed in the same embryo, suggesting antagonistic tissue mechanics between 
neural tube and palate closure. Consistently, we found that the oral cavity was narrower in mutant embryos with exencephaly, allowing for the palatal 
shelves to close eventually.  Furthermore, histological analysis of Specc1lΔCCD2 mutants identified novel ocular defects, including coloboma – a failure of 
the optic fissure to close. Thus, loss of SPECC1L interaction with microtubules – while maintaining actin association – was more detrimental to cell and 
tissue movement than loss of SPECC1L protein entirely.  Taken together, our results showed that in-frame perturbations of CCD2 in SPECC1L protein 
specifically affect embryonic closure of several tissues, suggesting that human SPECC1L-CCD2 missense mutations are gain-of-function. 
 

78. Loss of REST in Breast Cancer  
  
Aditya Vargheese1,2,3, Ashley Cloud3, Raeann Shimak2, Sumedha Gunewardena3,4, Roy Jensen1,2,5,6,7 and Vargheese Chennathukuzhi2,3 

1University of Kansas, Lawrence, Kansas; 2The University of Kansas Cancer Center, Kansas City, Kansas; Departments of 3Molecular and Integrative 
Physiology, 4Biostatistics, 5Pathology and Laboratory Medicine, 6Cancer Biology, and 7Anatomy and Cell Biology, University of Kansas Medical Center, 
Kansas City, Kansas 
 
Breast cancer is the most common cancer in women and is highly heterogenous, making early detection and treatment difficult. A subset of breast cancers 
lack REST protein (repressor element 1 silencing transcription factor) but not REST mRNA. This loss of REST is seen in ~20% of human breast cancers 
and is associated with a poor prognosis and increased aggression of the tumor. Despite the prevalence, little is known about the role of REST in the 
molecular pathogenesis of breast cancer. REST normally functions in the periphery to silence neuronal gene expression and has also been shown to be 
a tumor suppressor in epithelial cells. The loss of REST leads to its target genes being dysregulated and can cause aberrant activation of signaling 
pathways that promote tumorigenesis. This has been seen in other diseases including colon cancer, small cell lung cancer, and uterine fibroids. Here, we 
show that REST directly regulates CEMIP (cell migration-inducing and hyaluronan-binding protein, KIAA1199) and MMP24 (matrix metallopeptidase 24), 
genes known to play a role in metastasis. Examination of REST knockdown in breast cancer cells lead to upregulation of CEMIP and MMP24. In addition, 
we found REST binds to RE1 sites within the genes and influences their epigenetic regulation. Furthermore, using RNA sequencing data, we found that 
the estrogen signaling pathway is activated upon REST knockdown, regardless of hormone treatment. Our findings demonstrate a unique role for REST 
in breast cancer and see REST as an attractive therapeutic target.  
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79. Characterization of transcriptional coregulators of the homeodomain protein GLABRA2 
  
Warner, Adara,1 Vitaly Citovsky,2 and Kathrin Schrick1 

1Division of Biology, Kansas State University, Manhattan, KS, and 2Department of  
Biochemistry and Cell Biology, Stony Brook University, Stony Brook, NY 
 
Homeodomain proteins are highly conserved transcription factors that regulate gene expression during development of multicellular organisms. GLABRA2 
(GL2) is a class IV homeodomain leucine-zipper (HD-Zip IV) transcription factor from Arabidopsis that aids in specification of epidermal cells in the shoot, 
root, and seed. The GL2-Interacting Repressors GIR1/GIR2 were identified by yeast-2-hybrid to interact with the N-terminus of GL2. Although the molecular 
functions of GIR1/GIR2 are not known, sequence analysis provides several clues. GIR1/GIR2 both encode an EAR motif, consistent with the prediction 
that they function as corepressors. Their promoters contain multiple L1-boxes, which are predicted GL2 binding sites, suggesting a positive feedback loop 
that controls their activity. Available transcriptomic data shows that GIR1/GIR2 co-express with GL2 in trichomes, the root epidermis, and seed coat. 
Genetic analysis from crosses between gir1 and gl2-5 null mutants uncovered a partial phenotype in trichomes. This result indicates that GIR1 is required 
for GL2 activity. Whether GIR1 functions as a coactivator or corepressor will be addressed by analysis of target genes. The GIR1:GUS reporter gene will 
be analyzed in gl2-5 mutants to determine whether GL2 is required for transcription of GIR1. Yeast-2-hybrid assays will be performed to map the region 
of GIR1/GIR2 required for interaction with GL2. Taken together, this work will advance our understanding of the mechanism by which GL2 regulates gene 
expression during plant development and enhance our overall knowledge of homeodomain transcription factors in eukaryotes. 
 
This project is supported by the Kansas INBRE, P20 GM103418 and the National Science Foundation, MCB 1616818. 
 

80. Two Methods for Characterizing Membrane-Bound Proteins 
  
Wilson, Cole and Durrett, Timothy 
Kansas State University 
 
Membrane-Bound O-Acyl Transferases (MBOATs) are a broad class of enzymes with functions varying from hunger regulation to synthesis of storage 
lipids. Their membrane-bound properties make them difficult to purify and crystal structures unavailable for this family of proteins. They all serve the same 
basic function of transferring an acyl group from coenzyme A to a hydroxyl group on either a lipid or protein. Since more traditional crystallographic methods 
fail in characterizing these enzymes, two different methods will be used to characterize them: chimeragenesis and ancestor reconstruction. As a concept, 
chimeragenesis involves taking two or more similar genes with different activities, creating hybrids incorporating sequence fragments from both, and 
characterizing the activity of the resulting chimeras in order to draw connections between specific regions and their corresponding functions. Ancestor 
reconstruction takes the protein sequences of an evolutionarily related clade of enzymes and uses computational tools to reconstruct the ancestral 
sequences preceding the modern enzymes. These ancestors are then synthesized, expressed, and phenotyped to infer the ancestors’ functions, track the 
evolutionary development of the enzymes, and draw further inferences about the sequence-function relationship. For these experiments, three plant genes, 
Euonymus fortunei Diacylglycerol Acetyltransferase (EfDAcT), Sorbus acuperia Diacylglycerol Acyltransferase (SaDGAT), and Simmondsia chinensis wax 
synthase (ScWS), have been used as parent genes for chimeragenesis, and the clades of plant enzymes to which they belong to have been used to 
compute ancestral sequences for characterization 
 

81. New Analyses of Vaccinia Virus’ Role in Altering Metabolite Levels Post-Infection 
  
Winter, Lake, Anil Pant, Shuai Cao, Chen Peng, Zhilong Yang 
Kansas State University, Department of Biology 
 
Vaccinia Virus (VACV) is a double stranded DNA poxvirus with the rare feature of replicating exclusively in a cell’s cytoplasm. VACV is commonly used in 
BSL-2 labs and has a reputation thanks to its role in eradicating Smallpox in the 20th century. Upon infection the virus hijacks various metabolic pathways 
and uses the machinery of the host cell to replicate. The data obtained through this research led to a manuscript published by Dr. Zhilong Yang, Anil Pant, 
Shuai Cao, and Chen Peng. Metabolite levels were measured during infection with VACV in HFF cells. The consensus was that VACV substantially 
elevated intermediates of TCA cycle, specifically citrate. Citrate’s elevated production was lost if the VGF (nerve growth factor inducible) gene was deleted 
from the virus. Acetyl CoA levels were depleted upon infection, and STAT3 phosphorylation, vital for citrate production, was increased. The next step in 
this research is restructuring the raw data into new graphs and visual aids. Cross-comparing major metabolite groups and pathways could yield new insight 
into VACV’s role in altering cellular metabolism.   
 

82. Identification of Candidate Genes that Control Meiotic Drive in Drosophila americana 
  
Hannah Wolff, Michael Stricker, Bryant McAllister, Rebekah Rogers, Nicholas Stewart 
 
Major alterations to chromosomes generally have negative fitness effects, however they are relatively common. The mechanisms driving this paradox 
remains unclear. Here we studied the role of meiotic drive, ie. bias transmission from parent to offspring contributing to karyotype evolution. Previously, 
Drosophila americana and Drosophila novamexicana were established as a model system to study meiotic drive between acrocentric and metacentric 
chromosomes. Since diverging from D. novamexicana, D. americana has had two major chromosomal rearrangements: centromere fusions between the 
2nd and 3rd chromosome and the X and 4th chromosome. Previous research has shown that the X-4 fused centromere is transmitted at a 57.5% rate from 
D. americana/D. novamexicana F1 hybrid females to offspring. We introgressed the metacentric X-4 fused centromere into an all acrocentric D. 
novamexicana background. Transmission rates from the heterozygous female’s offspring were measured in 6 replicate introgression lines. One line 
maintained the ~57.5% bias for the metacentric chromosomes and the other 5 reverted back to 50/50 transmission. This indicates that genetic background 
influences the meiotic drive phenotype. To identify genetic factors influencing meiotic drive, we sequenced the introgression lines and the parental strains. 
We identified 2 regions, a 500KB segment on the X chromosome and a 2.5MB segment on the 4th chromosome, that co-introgressed with the X-4 
centromere in the one line that maintained drive but not in any of the other replicates. In these regions we have identified dozens of genes associated with 
meiosis. These serve as candidate genes that could control meiotic drive within D. americana. 
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83. The Host Restriction Factor TRIM11 is a Potential Target of HSV-1 ICP0 Ubiquitination and Degradation 
  
Hunter Woosley1, Cindy Ly1, Vamsi Magena1, Chunmiao Yu1, and David Davido1 
1University of Kansas, Lawrence, Department of Molecular Biosciences 
 
Herpes Simplex Virus 1 (HSV-1) affects 80% of the global population and is a lifelong infection. HSV-1 is characterized by two distinct cycles: lytic infection 
and latency. Infected cell protein 0 (ICP0), an immediate-early viral protein, dictates the switch between lytic infection and latency. ICP0 stimulates viral 
gene expression via its E3 ubiquitin (Ub) ligase activity.  As an E3 Ub ligase, ICP0 conjugates the protein Ub onto specific cellular targets, typically marking 
these targets for degradation via the proteasome. Notably, the cellular proteins that ICP0 directs for ubiquitination and degradation are largely unknown. 
To identify novel targets, we are using a human cDNA library that expresses host proteins fused to enhanced green fluorescent protein (EGFP). Potential 
targets of ICP0 ubiquitination and degradation are identified by a decrease in their EGFP signal. In preliminary experiments, we identified 2 cellular proteins, 
focusing our efforts on tripartite motif-containing protein 11 (TRIM11); previous data has shown that TRIM11 acts an antiviral host factor against two 
retroviruses.  Our initial findings indicate that TRIM11 is targeted for ubiquitination by ICP0, which is subsequently degraded during lytic infection. 
Furthermore, the absence of TRIM11 complement the replication of an ICP0 null-mutant virus, suggesting that TRIM11’s repressive effects on HSV-1 can 
be inactivated by ICP0. Currently, we are investigating the point(s) in HSV-1 lytic phase that TRIM11 restricts viral replication. We expect these studies 
will elucidate at least one novel mechanism of how HSV-1 establishes a productive infection via ICP0’s interaction with TRIM11.  
 

84. Determination of Nicotine Concentration in Soil by HPLC/UV during Campus Tobacco-free Promotion  
  
Colin Dallimore1, Yixing Cao2, Ying Zhang1 Antonio Zapata1 and Qiyang Zhang1 

1Department of Physical Sciences, Emporia State University, Emporia, Kansas, 66801 
2Department of Chemical Engineering, Pennsylvania State University, University Park, PA 16802 
 
Nicotine from discarded cigarette butts can leach into the soil with the aid of rainwater. Nicotine will not degrade easily and becomes a harmful mixture in 
the environment, where non-smokers are dangerously exposed to those hazards. This is called “third-hand smoke” (THS).  As public properties, such as 
Emporia State University (ESU), begin implementing tobacco-free polices, it is expected that analyzing soil samples for nicotine will help determine the 
nicotine exposure in such a public environment. 
The data was collected in the spring and summer semesters of 2018 during the period in which the tobacco-free policy was implemented on campus. To 
extract nicotine, soil samples were mixed with mobile phase solution and centrifuged. High performance liquid chromatography (HPLC) was used to 
separate the molecules within the supernates, and those molecules were analyzed with ultraviolet (UV) detection. The retention time of nicotine peak was 
substantially shortened by half from 7 minutes to 3 minutes. The limit of detection of 46 ppb for nicotine was achieved by using HPLC/UV. 
The findings of this research showed that in the spring of 2018 when the tobacco-free policy was enforced on the ESU campus, there was a significant 
decrease in the nicotine concentration in ESU soil. Further, the methods that were developed in the project can be adapted to similar types of research, 
such as determination of nicotine or cotinine contaminations in soil samples, which could enhance the knowledge of the soil and water qualities. 
 

85. Nucleic Acid Analysis of Target Genes in SV-40 Transformed Murine Fibroblast Cell Lines 
 
Hannah Zerr, September A. Numata, 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. Our lab has been interested in understanding how activated macrophages discriminate between 
normal and tumor cells. To that purpose, two SV-40 transformed murine fibroblast cell lines, F5m and F5b, have been used to investigate this 
discrimination. F5m cells display the wild-type phenotypic 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, we utilized qPCR to confirm different gene expression levels as determined by the microarray data. The results confirmed 
the data from the microchip analysis performed by Kansas State University. The congruency of our qPCR data and the microchip analysis received from 
Kansas State University was encouraging. We decided to take it a step further and confirm over and under-expression of said targets, primarily using 
quantitative RT-PCR techniques and search research literature to identify future targets. 
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