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K-INBRE 2022 Symposium
Poster Presentation Schedule 

Virtual Conference 

Thursday, January 13, 2022 

3:00 PM Concurrent Sessions 
Allied Health, Occupational Physiology, 3pm, Session A 

Moderator: Justin Blumenstiel, University of Kansas, Lawrence 
Presenter #1. Harker, Katie, KSU, Investigating the compensatory mechanisms between the prelimbic cortex and orbitofrontal cortex in learning goal 

directed behavior (abstract #1) 

Presenter #2. Hannah Newkirk, WSU, The Development of a Fully Wireless, Skin-wearable fetal ECG Monitoring device (abstract #2) 

Presenter #3. Sydney Nippoldt, PSU, Prevalence of ticks and tick-borne pathogens in mined land areas of southeast Kansas (abstract #3) 

Presenter #4. Morgan Phillips, KSU, Water extract from Euglena gracilis enhances host anti-viral immunity in prevention of influenza A viral infection 

(abstract #4) 
Presenter #5. Baylie G. Sigmund, Halle N. Brin, PSU, The Effects of the BlastMask™ on Cardiorespiratory Function in College-Aged 

Individuals (abstract #5) 

Cell Biology, 3pm, Session B 
Moderator: Tim Burnett, Emporia State University 

Presenter #1. Zakria Abdullahi, KUL, Characterization of a Novel Putative Sugar Transporter in Enterococcus faecalis (abstract #6) 
Presenter #2. Anneka Lewis, KUMC, Determining the Impact of Neonatal Maternal Separation on Preference for Voluntary Wheel Running in Obese 

Mice (abstract #7)   

Presenter #3. Pfannenstiel, John, FHSU, Changes in meiotic drive with increased temperature (abstract #8) 

Presenter #4. Smith, Loryn, Micheal Simmons, FHSU, Karyotype Evolution and Meiotic Drive of Hybrid Drosophila Fruit Flies (abstract #9) 

Presenter #5. Elizabeth A Thompson, KUMC, Loss of PRICKLE1 promotes endometrial epithelial disorganization and dysregulation in P13K-

AKT/mTOR signaling pathway (abstract #10) 

Cell Biology, 3pm, Session C 
Moderator: Kyle Baumbauer, University of Kansas Medical Center 

Presenter #1. Shelby Aikins, PSU, Targeting PI3K pathway in prostate cancer cell line LNCaP (abstract #11) 

Presenter #2. Alisha Bajracharya, WU, Changing non-polar amino acid glycine to polar aspartic acid in LDH and studying its effect on binding 

constant (abstract #12) 
Presenter #3. Bijaya Basnet, WU, Observing apoptosis and morphological changes on cancer cells undergoing ALA meditated PDT using Digital 

Fourier Holographic Microscopy (abstract #13) 
Presenter #4. Bolick, Abby, PSU, Vector Construction to Generate Charcoal Rot Resistant Transgenic Soybeans (abstract #14) 

Presenter #5. Paul Roettger, LU, Azoreductase activity in Serratia liquefaciens (abstract #15) 

Cell Biology, 3pm, Session D 
Moderator: Madhulika Sharma, University of Kansas Medical Center 

Presenter #1. Davidson, Katherine, WU, Design, construction, and programming of quantitative phase microscope to achieve prolonged phase imaging 

of cells in vitro (abstract #16) 

Presenter #2. Avinash Dhimal, WU, Synthesis of Quantum Dots from Polycyclic Aromatic Hydrocarbons for Bioimaging (abstract #17) 

Presenter #3. Johnny Dinh Phan, KUMC, The Pathobiology of Ferritin in Polycystic Kidney Disease (abstract #18) 
Presenter #4. Nathan Do, KUL, Wild Isolates of Caenorhabditis elegans Exhibit Differences in Intestinal Pathogen Load and Susceptibility after 

Pseudomonas aeruginosa Infection (abstract #19) 
Presenter #5. Ingrid S. Gomez, KUMC, Effects of ADAR gee deletion in murine granulosa cells through Cre-Lox System (abstract #20) 

2
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Poster Presentation Schedule 

Virtual Conference 

Thursday, January 13, 2022 
Cell Biology, 3pm, Session E 

Moderator: Christine Brodsky, Pittsburg State University 
Presenter #1. Gibson Hoefgen, KSU, Identifying effectors of the Rap1 GTPase in collective border cell migration (abstract #21) 
Presenter #2. Moved to Session T, Presenter #4 

Presenter #3. Wesley Jameson, Kayden Matlock and Phillip Harries, PSU, Gene expression of SARS-CoV-2 host cell mediators in human cancers 

(abstract #23) 

Presenter #4. Rajesh Kandel, WU, A Micro Fabry-Perot Cavity System for Chemical Identification and Characterizations of Nanoscale Materials 

(abstract #24) 

Presenter #5. Evan Kauffman, KUL, Effects of Omega-3 Fatty Acids on Microbiome Dysbiosis in Lynch Syndrome Patients (abstract #25) 

Cell Biology, 3pm, Session F 
Moderator: Michael Veeman, Kansas State University 

Presenter #1. Kyser Meininger, KSU, Cell fate decisions in the b6.5 lineage in Ciona robusta (abstract #26) 

Presenter #2. Not presenting  

Presenter #3. Khue N. X. Nguyen, WU, Annotation of Contig16 of Drosophila bipectinata Chromosome IV (abstract #28) 
Presenter #4. Panagakis, Ashley A., KSU, Role of a phospholipid sensor in growth control during development (abstract #29) 

Presenter #5. Woods, Kate, KUL, Discovery of Aspergillus nidulans secondary metabolites that block quorum sensing in the pathogenic bacterium 

Pseudomonas aeruginosa (abstract #30) 

Cell Biology, 3pm, Session G 
Moderator: Moriah Beck, Wichita State University 

Presenter #1. Rikki Adams, LU, Examining the role of microRNA in physiological stress tolerance in plants (abstract #31) 
Presenter #2. Joseph T Cornelius, KUMC, Downregulation of O-GlcNAc levels reduces cilia lengths and renal cystogenesis in ADPKD (abstract #32) 

Presenter #3. Lauren Dandreo, KUL, Inhibiting RNA-Binding Protein HuR, to Decrease Cytokine Expression in Breast Cancer Immune 

Microenvironment (abstract #33) 

Presenter #4. Saeed Masumi, KUMC, Oocyte stage-specific roles of ERβ in primordial follicle activation (abstract #34) 

Presenter #5. Mani Sandhu, KUL, Finding HuR Target Genes That Enable Chemotherapy Resistance in Triple Negative Breast Cancer (abstract #35) 

Cell Biology, 3pm, Session H 
Moderator: James Balthazor, Fort Hays State University 

Presenter #1. Julia Stopperan, KUMC, Understanding Mitochondrial Transport between cells In Alzheimer’s Disease (abstract #36)  
Presenter #2. Joel Sydzyik, KSU, Single Nucleotide Substitutions Effectively Block Cas9 and Allow for Scarless Genome Editing in Caenorhabditis 

elegans (abstract #37) 
Presenter #3. Will Sydzyik, KSU, Identifying Important Amino Acid Residues in Legionella pneumophila Effector Pair Binding (abstract #38) 

Presenter #4. Joshua Symens, WSU, Continued Development/Testing of Improved Methods and New Antibodies for Immunohistochemistry (abstract 

#39) 

Presenter #5. Mia Thompson, KSU, Changing the Number and Location of M2 Macrophages in Melanoma (abstract #40) 

Cell Biology, 3pm, Session I 
Moderator: Brad Olson, Kansas State University 

Presenter #1. Sydney Tobis, KSU, An RNAi screen to identify genes that regulate post-migratory functions of the collective Drosophila border cells 

(abstract #41) 
Presenter #2. Tran, Daniel H., KSU, The mechanism of fungal nitrogen metabolite repression by NmrA involves a Mediator complex component and a 

putative beta-glucosidase. (abstract #42) 

Presenter #3. Zaid Umar, KUMC, Investigation of Congenital Hydrocephalus in Specc1l-Deficient Mice (abstract #43) Not presenting. Poster available in 

the gallery. 

Presenter #4. Jordan Vail, KSU, Generation and Characterization of polyclonal antibodies against Bovine Parainfluenza-3 Virus [Genotype C] (abstract 

#44) 
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Presenter #5. Zerr, Hannah C, Audriana N Angeles, Emma M Puddefoot, PSU, Western Blot Analysis of Target Genes in SV-40 Transformed Murine 

Fibroblast Cell Lines (abstract #45) 

Cell Biology, 3pm, Session J 
Moderator: Kalyani Pyaram, Kansas State University 

Presenter #1. Tamara-Doubra Anoruse-Thomas, KUL, Determining Y-linked genes in Drosophila Species using Bioinformatics (abstract #46) 

Presenter #2. Ashlyn Bugbee, KSU, Antioxidant Protein Nrf2 regulates cytotoxic responses of CD8 T-cells (abstract #47) 

Presenter #3. Taylor Bugbee, KSU, Beta Human Papillomavirus Increases Alternative End Joining Repair Pathway (abstract #48) 

Presenter #4. Concha Campa, KSU, Benefits of Shigella flexneri virulence factors (abstract #49) 

Presenter #5. Lee, Ava K, KUMC, Ladder Resistance Exercise Task in Male and Female Rats (abstract #50) 

Cell Biology, 3pm, Session K 
Moderator: Michele Prichard, University of Kansas Medical Center 

Presenter #1. Sahida Afroz, KUL, Characterization of a Novel Role for Rab27B in Autophagy Regulation in Colorectal Cancer (abstract #51) 
Presenter #2. Eller, OC, KUMC, Determining the role of interleukin-1 beta in spinal cord injury pain (abstract #52) Not presenting 

Presenter #3. Joanna C. Gress, ESU, What's the Buzz about CBD: Does cannabidiol oil provide a protective effect against pesticide exposure in the 

honeybee gut? (abstract #53) 

Presenter #4. Anika James, KUL, The role of nuclear APC in regulating MUC2 expression and colonic inflammation (abstract #54) 

Presenter #5. David K. Johnson, KUL, Computational Chemical Biology Core: A Chemical Biology of Infectious Disease COBRE Core Laboratory 

(abstract #55)

Cell Biology, 3pm, Session L 
Moderator: Mizuki Azuma, University of Kansas, Lawrence 

Presenter #1. Leena Kader, KUMC, The Impact of Avpr1a Expression and Host-Microbiome Interactions on Visceral Hypersensitivity. (abstract #56) 

Presenter #2. Haeyoung Kim, KUL, The Function of EWS Protein in the Maintenance of Chromosome Stability (abstract #57) 
Presenter #3. Lansdon, Patrick, KUL, Wild-type Caenorhabditis elegans Isolates Exhibit Distinct Gene Expression Profiles in Response to Microbial 

Infection (abstract #58) 
Presenter #4. Matthews, Clayton, ESU, The Interactions of PhoU1 and PhoU2 Homologs in Staphylococcus aureus (abstract #59) 
Presenter #5. Jeffrey C. Medley, KSU, Regulation of microRNA strand selection in vivo (abstract #60) 

Cell Biology, 3pm, Session M 
Moderator: Mary Markiewicz, University of Kansas Medical Center 

Presenter #1. Taylor B. Messer, KUMC, Characterizing the functional relationship between satellite glial cells and nociceptors in the mouse dorsal root 

ganglia. (abstract #61) 

Presenter #2. Anuja Paudyal, KSU, Role of Nrg1 protein and quorum sensing molecule in C. auris biofilm formation (abstract #62) 
Presenter #3. Rena N. Stair, KUMC, TIMP-1 as a Potential Effector of Nav Expression and Inflammatory Pain (abstract #63) Not presenting 
Presenter #4. Lanjing Wei, KUL, Reversal Chemotherapeutic Resistance of Triple-Negative Breast Cancer via Functionally Inhibiting RNA-binding 

Protein HuR (abstract #64) 
Presenter #5. Adam Willits, KUMC, Implications For Inflammation And Host-Microbiome Interactions In Bowel Dysfunction And Pain After Spinal Cord 

Injury (abstract #65) 
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Thursday, January 13, 2022 

4:00 PM Concurrent Sessions 
Epigenetics, Bioinformatics, Biostatistics, 4pm, Session N 

Moderator: Justin Blumenstiel, University of Kansas, Lawrence 
Presenter #1. Ana P. Dorador, KUL, A telomere associated system of paramutation in Drosophila virilis mediated by maternally provisioned piRNAs 

(abstract #66) 
Presenter #2. Disleve Kanku, KSU, Quality assessment of a beetle genome with Blobtools2 (abstract #67) 
Presenter #3. MacKenzie Mims, LU, Prevalence of Three Cancers in Five States Using the Analysis of Variance (ANOVA) (abstract #68) 
Presenter #4. Eva T. Morrison, KUL, A workflow for the identification of novel transposable element insertions in Drosophila virilis pooled long reads 

(abstract #69) 
Presenter #5. Kent Winata Setiawan, KUL, Evolutionary transitions in vectored viruses (abstract #70) 

Cell Biology, Genetics, Engineering, Genomics, 4pm, Session O 
Moderator: Tim Burnett, Emporia State University 

Presenter #1. Tessa Ervin, KSU, Annotation of Apoptosis Genes in Tribolium madens (abstract #71) 
Presenter #2. Karrer, Lindy G., KSU, Molecular mechanism of gene repression by EAR motif in HD-Zip IV transcription factors (abstract #72) 

Presenter #3. Kaitlin Robinson, KUL, Infection Dynamics in Drosophila innubila Nudivirus (DiNV) virus in Drosophila innubila (abstract #73) 

Presenter #4. Self, Micah, WSU, Development of a Skin-Wearable Wireless Sweat Monitoring System for pH, Sodium, and Glucose (abstract #74) 

Presenter #5. Nicholas Weis, KSU, Cardiomyopathy-Causing Genes in Humans and Their Presence in the Tribolium madens Beetle (abstract #75) 

Microbiology, Cell Biology, Infectious Diseases, Cancer Biology, 4pm, Session P 
Moderator: Kyle Baumbauer, University of Kansas Medical Center 

Presenter #1. Emily Hughes, KUL, Analysis of the Role of RsbW in Chlamydia trachomatis (abstract #76) 

Presenter #2. Eun B Lee, KUMC, FSH-signaling downregulates whereas LH-signaling upregulates the granulosa cell genes for ovarian follicle 

maturation (abstract #77) 
Presenter #3. Cheyenne Loo, KUL, Promiscuity of the Chromobacterium subtsugae QS Receptor CviR and Its Role in Interspecies Competition 

(abstract #78) 
Presenter #4. Pendergrass, Eliana, WU, Bacteriophage Adastra: Replication Characteristics and Preliminary Genome Sequence Analysis (abstract #79) 
Presenter #5. Collette L. Wright, KUL, Adenomatous Polyposis Coli and Topoisomerase II-α (abstract #80) 

Neuroscience, Psychology, Neuroimmunology, Cell Biology, 4pm, Session Q 
Moderator: Madhulika Sharma, University of Kansas Medical Center 

Presenter #1. Jeff Goff, KUL, Investigating Sex-Specific Responses to Odor Cues in Male and Female Prairie Voles Following Social Defeat (abstract #81) 
Presenter #2. Dreah Kuckelman, KSU, The influence of gender, use of aggression, and peer acceptance on social dominance in preschool age children 

(abstract #82) 
Presenter #3. Kristin Moore, LU, Evaluating role of neuropeptide receptor agonist in the production of cytokines by TLR ligand-stimulated macrophages 

(abstract #83) 

Presenter #4. Alyssa Scott, KSU, Behavioral differences in social interactions following differential emotional trauma in rats (abstract #84) Not 

presenting.  

Presenter #5. Hunter Woosley, KUL, The Host Restriction Factor TRIM11 is a Potential Target of HSV-1 ICP0 Ubiquitination and Degradation (abstract 

#85) 
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Environmental Science, 4pm, Session R 

Moderator: Christine Brodsky, Pittsburg State University  
Presenter #1. Bader Altohol, WSU, Assessment of Airborne Halotolerant Microbes (abstract #86) 

Presenter #2. Bruce Davies, WU, Colorimetric detection and analysis of Pb2+ with dithizone modified gold nanoparticles (abstract #87) 

Presenter #3. Destinee O’Shea, ESU, Development of a chiral separation method for β-blockers by LC/MS-MS (abstract #88) 
Presenter #4. Jamie Stallings, HINU, Spatial Trends in Water Quality within the Haskell Wetlands (abstract #89) 

Presenter #5. Williams Garrett, HINU, Community Based Research: Camera Trapping of Vertebrates in the Haskell Wetlands Reveals the Return of 

River Otters (Lontra canadensis) (abstract #90) 

Chemistry, Biochemistry, 4pm, Session S 
Moderator: Michael Veeman, Kansas State University 

Presenter #1. Hamad Alsaeed, WSU, Synthesis of Linear and Cyclic Poly(ethylene glycol) Analogues for Enzyme Activity Studies (abstract #91) 

Presenter #2. Hannah Miller, KSU, NMR Structural and Dynamics Studies of an Insect Cytokine-like Stress Responsive Peptide (abstract #92) 

Presenter #3. Courtney Sellens, ESU, Determination of Cannabinoid Content in Infused Edibles, Oils, and Hemp Oils Using Liquid Chromatography 

Tandem Mass Spectrometry Analysis (abstract #93) 

Presenter #4. Dipesh Thapa, WU, Mutation of wild-type LDH at position 166, from aspartic acid to alanine had no effect on structure of WT LDH 

(abstract #94) 
Presenter #5. Michael Yackovich, ESU, Examining the performance of voltage-shielded columns in LIF micellar electrokinetic chromatography with SDS 

(abstract #95) 

Chemistry, 4pm, Session T 
Moderator: Moriah Beck, Wichita State University 

Presenter #1. Aaron Fater, WSU, Single point mutations in myopalladin reveal interface with actin (abstract #96) 

Presenter #2. Kaitlyn Hillery, FHSU, Synthesis of N-heterocyclic carbene precursors for use as florescent tags (abstract #97) 

Presenter #3. Andrew M. Keller, ESU, Toward enzyme-responsive polymeric micelles with hydrolysable cores for targeted therapeutic delivery (abstract 

#98) 

Presenter #4. Adam Stewart, PSU, Electrochemical Properties of Copolymers from Vinylferrocene and 4-Vinylpyridine (abstract #99) Not presenting. 

Hallie Hutsell, KUMC, Investigating the Uptake and Toxicity of a Novel Nanoparticle Formulation (abstract #22) 
Presenter #5. Anton M. Barybin, KUL, Separation and detection of catecholamine neurotransmitters and their metabolites in rat brain tissue using 

microchip electrophoresis with electrochemical detection (abstract #100) 

Cell Biology, Chemistry, 4pm, Session U 
Moderator: James Balthazor, Fort Hays State University 

Presenter #1. Alec Bevis, FHSU, Knockdown studies of CALR in Acyrthosiphon pisum (abstract #101) 

Presenter #2. Regan Davis, WSU, Total chemical synthesis of TREM2 from microglia for biochemical studies and analysis (abstract #102) 

Presenter #3. Jack E. Hensen, KSU, Exploring How to Manipulate Physical Properties of Pharmaceuticals with Co-Crystals (abstract #103) 

Presenter #4. Belle Finney; Morgan Hammersmith, FHSU, Progress Towards the Development of a Green Phosphorus Extrusion Reaction (abstract 

#104) 

Presenter #5. Morgan L. Haynes, Alec M. Bevis, FHSU, Synthesis of a Hydantoin Natural Product and Several Derivatives (abstract #105) 

Chemistry, Cell Biology, 4pm, Session V 
Moderator: Brad Olson, Kansas State University 

Presenter #1. Matthew J. Miller, WSU, Structure-Guided Design of Broad-Spectrum Inhibitors of SARS-Coronavirus-2 3CL Protease (abstract #106) 

Presenter #2. Keetan Munsell, Rachel Zimpfer, WU, Progress Toward the Addition of Photosensitizer on Glass Surface via Amide Linkage (abstract 

#107) 

Presenter #3. Jenna Winter, KUL, New Hypomorphic Wnt Signaling mutations affect C. elegans cell migration (abstract #108) 

Presenter #4. Simran Shrestha, WU, Identification and analysis of genomic elements in Drosophila bipectinata using computational genomic tools 

(abstract #109) 
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Presenter #5. Paul Worsley, PSU, Facile Synthesis of Biodegradable Polymers for Targeted Drug Delivery and Treatment of Cancer (abstract #110) 

Cell Biology, Biomedical, Behavioral Neuroscience, 4pm, Session W 
Moderator: Charles Pickens, Kansas State University 

Presenter #1. Davante Hammer1, KSU, Effects of Novel peptides on Macrophage Polarization (abstract #111) 
Presenter #2. Fatima Portillo, KUMC, Adverse effects of the SARS-CoV-2 E virulence factor are reversed by the HSV-1 virulence factor γ1 34.5 that 

negatively impacts SARS-CoV-2 infection (abstract #112) 
Presenter #3. Isabelle Reynolds, FHSU, Bioprospecting soil microorganisms for antifungal compounds (abstract #113) 

Presenter #4. Aditya M. Vargheese, KUL, Loss of REST in breast cancer promotes tumor progression through estrogen sensitization, MMP24 and 

CEMIP overexpression. (abstract #114) 

Presenter #5. Winter, Lake, KSU, Determining 5MP1 and Mutants Binding Capacity for AAV Rep Proteins (abstract #115) 
Presenter #6. King, Cole, KSU, Cognitive Impairments in Female Adolescent ASD-Modeled Rats Parallel Those Observed in Humans with ASD 

(abstract #116) 

Chemistry, Virology, Biochemistry, 4pm, Session X 
Moderator: Michele Prichard, University of Kansas Medical Center 

Presenter #1. Skylar Bird, Amritangshu Chakravarty, KUL, Citrullinated Fibrinogen Produces Thinner, Denser, and Fibrinolysis resistant Fibrin 

Clots in Thrombosis (abstract #117) 
Presenter #2. Hongping Hao, KUL, Determining Mechanism(s) by Which HSV-1 ICP0 Counteracts Innate Immune Repression (abstract #118) 

Presenter #3. Megan Hinrichsen, KUL, Expression and Purification of the Transmembrane Domain of BipB (abstract #119) 

Presenter #4. Truptiben Patel, PSU, Gadolinium-chelating dendritic nanotheranostics for the targeted MR imaging and treatment of cancer (abstract #120) 
Presenter #5. Doha M. M. Sleem, KUL, Expression and purification of the TM peptides of IpaC and SipB (abstract #121) 

Infectious Disease, Sequencing, Environmental Science, Biostatistics, Cell Biology, 4pm, Session Y 
Moderator: Mizuki Azuma, University of Kansas, Lawrence 

Presenter #1. Srishti Baid, KUL, Characterization of hypothetical protein CdsZ in Chlamydia trachomatis as a transcription factor (abstract #122) 

Presenter #2. Hackett, Jennifer L., Mary R. Reed-Weston, KUL, Next Generation Sequencing at KU Genome Sequencing Core (abstract #123) 
Presenter #3. Zachary Nelson, FHSU, 16S & ITS Soil Microbiome Metagenomic Analysis of Native & Old-World Bluestem Invaded Grasslands Across 

the Midwest (abstract #124) 

Presenter #4. Lisa Neums, KUMC, Assessing Equivalent and Inverse Change in Genes between Diverse Experiments (abstract #125) 

Presenter #5. Qi Zhang1, KUL, Harnessing RNA-binding protein HuR to improve Anti-PD-1 Immunotherapy Response (abstract #126) 

Microbiology, Behavioral Neuroscience, Environmental Science, Physiology,  4pm, Session Z 
Moderator: Mary Markiewicz, University of Kansas Medical Center 

Presenter #1. Alexandra P. Cutter, KUL, Characterize how EUO in Chlamydia regulates the developmental cycle (abstract #127)  

Presenter #2. Greg R. Erickson, KSU, Expression of active avoidance behavior in rats depends on the presence of a social partner and partner 

experience level. (abstract #128) 

Presenter #3. Mark Faber, FHSU, Bacterial evolution in Aquatic bacillus in response to human induced stress (abstract #129) 

Presenter #4. Ponte, Michael E., KUMC, Liver energy homeostasis impacts hypothalamus gene expression and food intake regulation. (abstract #130) 

Not presenting. 

Presenter #5. Unruh, Kathryn E., KUL, Reward improves inhibitory control in adolescents with ASD and is associated with repetitive behavior severity 

(abstract #131)
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2022 K-INBRE Symposium Poster Presentation Abstracts 

1. Investigating the compensatory mechanisms between the prelimbic cortex and orbitofrontal cortex in learning goal directed behavior

Harker, Katie, Sidda Pultz, Ian Davis, Charles Pickens
Department of Psychology, Kansas State University

In a previous study, pre-training inactivation of the basolateral amygdala or the mediodorsal thalamus impaired devaluation in a multiple-response/multiple-
reinforcer cued operant task. Pre-training inactivation of the orbitofrontal cortex or prelimbic cortex did not impair devaluation. Damaging the orbitofrontal
cortex and prelimbic cortex simultaneously did impair devaluation. In addition, damaging the prelimbic cortex led to increased neuronal activity in
orbitofrontal cortex and in mediodorsal thalamus neurons that project to orbitofrontal cortex, suggesting a compensatory increase in neuronal activity to
support a different strategy to learn in our task. The goal of this study is to determine what brain areas may be sending a signal to mediodorsal thalamus
to increase neuronal activity if prelimbic cortex is damaged. We bilaterally lesioned the prelimbic cortex or the orbitofrontal cortex and injected a retrograde 
tracer into mediodorsal to see how the encoding of the relationships may be shifted from the MD to other brain regions. We will use immunohistochemistry
to see if there are connections that determine which brain areas projecting to mediodorsal thalamus have altered activity after prelimbic cortex lesions. We
expect that one or more brain areas projecting to mediodorsal thalamus will exhibit altered activity that could explain the increase in activity in mediodorsal
thalamus neurons that project to orbitofrontal cortex. Our findings may help to understand the mechanisms of compensatory changes in the brain that can
be used to maintain adequate learning and behavior when certain brain regions are damaged.

2. The Development of a Fully Wireless, Skin-wearable fetal ECG Monitoring device

Hannah Newkirk1 and Yongkuk Lee1

1Department of Biomedical Engineering, Wichita State University

Early detection of fetal abnormalities during pregnancy and delivery is critical to reduce fetal mortality. The most effective way to accomplish it will be
ambulatory fetal electrocardiogram (fECG) monitoring. For example, the most common birth defects, as well as the leading cause of infant death are
congenital heart defects (CHD). CHDs can be identified by abnormal cardiac events. These cardiac events are indicators of other complications such as
fetal hypoxia and intrauterine growth restriction. The long-term goal of this study is to develop an ambulatory noninvasive fECG monitoring device by
discovering optimal electrode placements on the pregnant abdomen and fabricating skin-wearable electrodes and miniaturized flexible circuit using
microfabrication techniques. To accomplish the goal, it is essential to establish accurate fECG extraction since abdominal ECGs (aECGs) include maternal 
and fetal ECGs, and they often overlap in both the time and frequency domains. In current work, a set of realistic aECGs based on several non-stationary
events (e.g., internal noises, foetal movements, and uterine contractions) was generated using an open-source FECGSYN toolbox. Several existing fECG
extraction algorithms such as blind source separation, template subtraction and adaptive methods were evaluated using the simulated aECG waveforms,
and extraction results were compared with the original fECG waveforms to seek the most effective fECG extraction algorithm for our proposed device. The
next steps of this study will be to collect aECG waveforms from participants and to develop the optimal electrode placement where strongest fECG signals
can be detected. We acknowledge K-INBRE grant (#P20 GM103418) for funding.

3. Prevalence of ticks and tick-borne pathogens in mined land areas of southeast Kansas

Sydney Nippoldt, Hallee Belgum, Cassady Utley, Anuradha Ghosh
Biology Department, Pittsburg State University, Pittsburg, Kansas

Ticks serve as vectors for many disease-causing pathogens, particularly bacterial and rickettsial pathogens. Diseases such as Lyme, Anaplasmosis,
Ehrlichiosis, Rickettsiosis, Rocky Mountain Spotted Fever, and Tularemia can result after bitten by ticks. These tick-borne diseases are more common in
the Great Plains region than is recognized. The present study aimed to conduct a three-year long surveillance on various tick species in the mined land
area in Cherokee County (KS) using dry ice bait as well as flag-drag technique. Over several visits (June 2020 – November 2021) to the collection site,
ticks were collected using both trapping methods. Detailed environmental data was also collected during each visit on-site. The collected ticks were brought 
to the lab in vials kept in ice-cooler and differentiated by species, sex, and life stage in the laboratory using a dissectoscope. A total of 727 adults and
nymphs as well as 112 larvae were collected from both woodland and grassland areas. The majority of which were identified as Amblyomma americanum
(93.5%; Males-145, Females-169, Nymphs-366) followed by Dermacentor variabilis (6.5%; Males-25, Females-22). Pathogen testing on these ticks will
be carried out by our collaborator at Oklahoma State University. This long-term ecological study will help better understand the variations in tick-pathogen
prevalence influenced by various environmental parameters and thus appropriate management programs can be implemented to reduce the risk for
human/animal diseases.

4. Water extract from Euglena gracilis enhances host anti-viral immunity in prevention of influenza A viral infection

Morgan Phillips, Susumu Ishiguro, Deepa Upreti, Jeffrey Comer, and Masaaki Tamura
Department of Anatomy & Physiology, Kansas State University College of Veterinary Medicine, Manhattan, Kansas 66506, United States of America

Euglena is a genus of motile, single cell green algae that 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 bioactive substances and the mechanisms by which Euglena inhibits viral infection are not well
understood.  Accordingly, the antiviral function and immunomodulatory effects of a putative antiviral agent partially purified from Euglena gracilis (E.
Gracilis) was evaluated in cell culture systems.  To test its ability to directly inhibit viral entry into respiratory epithelial cells, we have developed an assay
system using A549 human lung adenocarcinoma cells (model cells for lung epithelial cells) and mouse adapted porcine H1N1 influenza A virus (pH1N1
IV).  Uninfected A549 cells that were not treated with bEWE served as a control for this assay.  To test the effect of E. gracilis on pH1N1 IV-induced growth
inhibition of A549 cells, a boiled water extract (bEWE) was prepared from E. gracilis.  Results indicated that a low concentration of bEWE was effective in
inhibiting pH1N1 IV-induced growth inhibition of A549 cells.  We also examined the effect of murine NK cell-induced lysis of pH1N1 IV-infected A549 cells
in the presence or absence of bEWE.  This part of the study suggested that bEWE enhances cell lysis function by NK cells.  These experiments support
our theory that E. gracilis prevents influenza virus infection, mainly by enhancing host immune cell-mediated antiviral immunity.  This study was supported 
by the Kansas INBRE, P20 GM103418.
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5. The Effects of the BlastMask™ on Cardiorespiratory Function in College-Aged Individuals  
 
Baylie G. Sigmund1, Halle N. Brin1, Emily K. Hanenberg1, Cami L. Roy1, Nathan D. Dicks3, David J. Miller2, Michael J. Carper1, Allison M. Barry1 
1 Department of Health, Human Performance, and Recreation, Pittsburg State University, Pittsburg, KS 
2 Department of Engineering Technology, Pittsburg State University, Pittsburg, KS 
3 Department of Nutrition, Dietetics, and Exercise Science, Concordia College, Moorhead, MN 
 
There is an increased risk of critical cardiorespiratory (CR) events in firefighters while on-duty due to poor overall fitness levels. The BlastMask™ (BM) is 
an adaptive training tool utilized by firefighters to simulate the restrictive tendencies of the self-contained breathing apparatus (SCBA). Wearing a BM while 
completing task-specific training has the potential to increase fitness levels, which may lead to more efficient and productive on-duty tasks. Purpose: The 
purpose of this study was to investigate the effect of the BM on cardiorespiratory function in college-age subjects. Methods: College students (n=16) 
volunteered to participate in this study. Each student completed a baseline stage-graded exercise test (GXT) with a verification bout with no BM and a 
single bout GXT with no verification bout while wearing a BM to determine maximal oxygen uptake (𝑉𝑉𝑉𝑉2𝑀𝑀𝑀𝑀𝑀𝑀). A self-reported Physical Activity-Rating (PA-
R) scale was used to individualize the GXT. A comparison between baseline and BM 𝑉𝑉𝑉𝑉2𝑀𝑀𝑀𝑀𝑀𝑀 was assessed using a dependent t-test in SPSS (v.26). 
Results: Thirteen participants (Age: 22.15±1.41; BMI: 26.79±5.26 kg/m2; Percent Body Fat: 26.32±6.21; Baseline 𝑉𝑉𝑉𝑉2𝑀𝑀𝑀𝑀𝑀𝑀: 33.95±4.67 ml/kg/min) 
completed the study. There was a significant difference between baseline 𝑉𝑉𝑉𝑉2𝑀𝑀𝑀𝑀𝑀𝑀 and the BM (t(12)=11.29, p<0.001, d=3.12; 33.95±4.67 and 21.40±5.13 
ml/kg/min, respectively). Additionally, there was a 37.14% decrease in BM 𝑉𝑉𝑉𝑉2𝑀𝑀𝑀𝑀𝑀𝑀 when compared to baseline. Conclusion: Previous research suggests 
the SCBA reduces 𝑉𝑉𝑉𝑉2𝑀𝑀𝑀𝑀𝑀𝑀 by 10-15%, although this study presents evidence that the BM reduces 𝑉𝑉𝑉𝑉2𝑀𝑀𝑀𝑀𝑀𝑀 by ~37%. Therefore, future research should 
investigate apparatuses for training firefighters that employ less restriction of the cardiorespiratory system. 
 

6. Characterization of a Novel Putative Sugar Transporter in Enterococcus faecalis 
 
Zakria Abdullahi1, Dr. Lynn Hancock1, Erica Keffeler1 

1Department of Molecular Bioscience, 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 nosocomial pathogen, and commonly causes bloodstream infection, surgical site wound infection and catheter-associated UTI. We have been 
interested in understanding how E. faecalis adapts its carbon source utilization in the host environment. 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 
EF2223-21. Additionally, we found that the ef2223-21 operon shared close homology with the NgtS-P1-P2 ABC transporter system found in S. pneumoniae 
which has been characterized to import high mannose N-linked glycans. Collectively, we have identified a novel ABC transporter that contributes to glucose 
uptake in E. faecalis that is negatively regulated by CcpA and positively regulated by the three-component regulatory system yesLMN. Additionally, this 
novel ABC transporter has been shown to have the ability to uptake liberated high mannose glycan derivatives. Future research will be done to understand 
the range of n-glycans the EF2223-21 transporter can uptake. 

 
7. Determining the Impact of Neonatal Maternal Separation on Preference for Voluntary Wheel Running in Obese Mice  

  
Anneka Lewis, Rebecca M. Foright, Jenna M. Frick, Brittni M. Jones, Tara McQuillan, Julie A. Christianson 
Department of Anatomy and Cell Biology, University of Kansas Medical Center  
 
Neonatal maternal separation (NMS) is a mouse model of early life stress that increases body weight and adiposity, while also reducing physical activity, 
when compared to non-separated naïve mice. Voluntary wheel running is rewarding, as mice will readily run on a wheel and spend more time in a place 
previously associated with running. We hypothesized that obese NMS mice would find wheel running less rewarding than obese naïve mice. To test this, 
we performed NMS for 3 hours a day from postnatal day (P) 1 to 21, while naïve mice remained unhandled. On P22, all mice were weaned on to a high 
fat diet (45% fat). At 13 weeks of age, mice were habituated to a conditioned place preference (CPP) chamber and video recorded for 10 minutes while 
they freely explored. Conditioning took place over 14 days in which the mice spent 30 minutes in one side of the chamber (alternating each day) paired 
with either an unlocked or locked wheel. Following conditioning, mice were again allowed to freely explore while videotaped for 10 minutes. Videos were 
analyzed using EthoVisionXT and the change in preference from pre- to post-conditioning was calculated. A non-significant trend (p<0.07) towards 
decreased preference for the unlocked wheel was observed in male NMS mice, while female NMS mice showed a non-significant increase in preference, 
compared to naïve mice. No groups showed a meaningful preference for the unlocked wheel, therefore future work will refine the CPP protocol to determine 
the impact of NMS on running preference. 
 

8. Changes in meiotic drive with increased temperature 
 
Pfannenstiel, John. Nicholas Stewart.  
Fort Hays State University Biological Sciences. 
 
While major changes to chromosomal form is generally deleterious, karyotypes are not static. Major chromosomal rearrangements contribute to genetic 
isolation and divergence within and between species. As mechanisms that drive these divergences have not been fully elucidated. We hypothesize that 
meiotic drive, ie. Bias transmission from parent to offspring has contributed to the reshaping of karyotypes. Drosophila americana and Drosophila 
novamexicana are sister species that are an excellent model to study such evolutionary forces. 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. The X-4 
chromosome has remained polymorphic. It is found in a latitudinal gradient along the Mississippi River. Northern populations contain more of the fused 
arrangement while southern populations have more of the unfused arrangement. WIth meiotic drive favoring the X-4 chromosome, it should fix the 
population. There are two leading hypotheses explaining the polymorphic nature of the X-4 fused chromosome. First, meiotic drive is only activated in 
times of stress, which is more consistent in Northern populations. Second, Meiotic drive occurs in all flies, but selection against the fused X-4 chromosome 
is high in climates that are more associated with the Southern United States. This study was intended to identify if increased temperature affects meiotic 
drive. Using an eye color gene on the 4th chromosome, we were able to measure the inheritance patterns from heterozygous females to adult sons at an 
increased temperature.  
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9. Karyotype Evolution and Meiotic Drive of Hybrid Drosophila Fruit Flies 
 
Smith, Loryn, Micheal Simmons, Kearyn Zahnter, and Nicholas Stewart 
Fort Hays State University, Department of Biological Sciences 
 
Typically, we expect to see negative effects of a change in chromosome shape and size, yet karyotypes are not static. Major chromosomal rearrangements 
contribute to genetic isolation and divergence within and between species. As mechanisms that drive these divergences have not been fully elucidated, 
we hypothesize that meiotic drive, ie. bias transmission from parent to offspring, has contributed to the reshaping of karyotypes. Drosophila americana 
and Drosophila novamexicana are sister species that present an excellent model to study such evolutionary forces. 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 2-3 fused centromere is transmitted at a 60% rate from D. americana/D. novamexicana F1 hybrid females to 
offspring. However, there has been no research measuring the transmission of the 2-3 fused chromosome in a genetic background that has maintained 
acrocentric chromosomes. We introgressed the fused D. americana allele into the D. novamexicana genome and we measured the transmission rate of 
the fused 2-3 chromosome from heterozygous females to offspring. We used molecular markers near the centromere on the third chromosome to track 
the fused 2-3 chromosome. The results of this study will help establish the presence, or lack thereof, of meiotic drive in D. novamexicana. Current 
preliminary results show a strong transmission bias against the 2-3 fused chromosome indicating that there may be strong meiotic drive preventing the 
prevalence of fused chromosomes within D. novamexicana.  
 

10. Loss of PRICKLE1 promotes endometrial epithelial disorganization and dysregulation in P13K-AKT/mTOR signaling pathway 
 
Elizabeth A Thompson, Emily R. Roberts, Sornakala Ganeshkumar, and Vargheese M. Chennathukuzhi. Department of Molecular and Integrative 
Physiology, University of Kansas Medical Center, Kansas City, KS. 
 
We had previously demonstrated that the loss of tumor suppressor REST stimulates activation of P13K/AKT-mTOR pathway in uterine leiomyoma. 
Additionally, the loss of REST has been observed to alter the function of the progesterone receptor through an unknown interaction. The lab has recently 
demonstrated that epigenetic silencing of PRICKLE1, a mediator of the non-canonical WNT planar cell polarity (PCP) pathway, results in the loss of REST 
protein expression in the uterine leiomyomas. Previous research has demonstrated that changes in epithelial cell polarity play a critical role in embryo 
implantation and the development of endometrial cancer; however, PRICKLE1’s involvement in apical-basolateral polarity organization and planar cell 
polarity within the uterus is not well understood. Therefore, to observe and understand the role of PRICKLE1’s loss in vivo, our lab generated a Prickle1fl/fl 

Ltf+/cre (Prickle1d/d) conditional knockout mouse model where Prickle1 is ablated in the endometrial epithelium. Histological characterization of uteri from 
Prickle1d/d mice showed altered luminal epithelial cell organization and endometrial cell polarity in the absence of PRICKLE1 expression. Furthermore, E-
cadherin expression and localization were significantly altered in the cKO mice with an increase of basal localization compared to the typical apicolateral 
– basal pattern. Western blot analysis of p-mTOR and p-AKT shows activation of the P13K-AKT/mTOR signaling pathway in the uterus of the Prickle1d/d 
cKO mice, consistent with previous observation of endometrial hyperplasia seen in human samples. In addition, REST was observed to be downregulated 
in Prickled/d and localized to the cytoplasm, a contrast in normal localization occurring in the nucleus.  
 

11. Targeting PI3K pathway in prostate cancer cell line LNCaP 
 
Shelby Aikins1, Narinder K. Sharma2, Anuradha Ghosh1 

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

 
Prostate cancer is the most common type of non-skin cancer found in men and it is the leading cause of cancer death in men in Western societies. Current 
treatments for prostate cancer include surgery to remove tumors, radiotherapy, chemotherapy, active surveillance, and androgen therapy. At the molecular 
level, various key cell signaling pathways play a major role in the development of prostate cancer. PI3K (phosphoinositide 3-kinase)/mTOR (mammalian 
target of rapamycin)/AKT (protein kinase B) pathway is one of the main molecular pathways that is abruptly active in the prostate cancer. It is one of the 
primary pathways found to be active in controlling cell growth, cell survival, cell proliferation, cell migration, and cell death in most cells. Its ability to deviate 
from intended activities has been attributed to various cancers including prostate cancer. In this project, PI3 Kinase pathway will be targeted in prostate 
cancer cell line LNCaP with drug BEZ235 and the effect of this drug will be analyzed using XTT assay. In addition, total RNA from the cancer cells will be 
isolated from the control (untreated) and the drug treated cells. Complementary DNA will be synthesized from isolated RNA using reverse transcriptase 
enzymes. PI3 kinase pathway and other molecular target genes involved in the cell growth, cell survival, cell proliferation, and cell death will be analyzed 
using real time PCR. Therefore, this study will explore the molecular targets of BEZ235 in prostate cancer cell line LNCaP.  
 

12. Changing non-polar amino acid glycine to polar aspartic acid in LDH and studying its effect on binding constant  
 
Alisha Bajracharya, Dr. Allan Ayella 
Washburn University Chemistry Department 

 
Lactate dehydrogenase (LDH) reversibly converts lactate to pyruvate using NAD+/NADH as cofactors in anaerobic metabolism hence it affects colon 
cancer cells metastasis via the Warburg effect. Previous research done by Ayella Protein Chemistry lab has found that single amino acid mutation at 
position 68 (G68K) in Barracuda wild type (WT) LDH affected the pH optimum at which it functioned (1, 2). In this research, we performed a G68D mutation 
using site directed mutagenesis methods. Plasmid DNA obtained from positive clones were sent for sequencing and then transformed and expressed to 
grow in BL21-DE3 cells. Isolation of WT and mutant LDH proteins was done using sonication, centrifugation, and affinity chromatography. Characterization 
was done through SDS-PAGE and Michaelis-Menten kinetics model. We found the Km value for wildtype LDH to be 1.9 mM with lactic acid as our 
substrate. The G68D mutant had a comparatively lower Km value of 7.2×10-11 mM. Additionally, the kcat value for wildtype LDH was 899.68 min-1, and for 
the G68D mutant it was 3.77×1013 min-1. Compared to previous data from another G68D mutant (2), the Km value was 0.65 mM, and Kcat was 1580 min-

1. This data affirms that single amino changes affect function of LDH thus be used in cancer cell metastasis. Discrepancy in the Km and Kcat values for 
the mutant needs to be further verified and compared to G68K. Further investigation on binding of lactic acid and NAD+ with both WT and mutant LDH 
proteins also remains to be done.  
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13. Observing apoptosis and morphological changes on cancer cells undergoing ALA meditated PDT using Digital Fourier Holographic Microscopy 
 
Bijaya Basnet, Vincent Rossi 
Washburn University, Department of Physics 
 
We anticipate that cancer cells will respond to ALA-mediated Photodynamic Therapy (PDT) with their mitochondria going through morphological changes 
at onset of apoptosis. We are interested in observing and imaging the morphological changes of mitochondria using a Digital Fourier Holographic 
Microscope (DFHM) and Optical Scatter Imaging (OSI). DFHM and OSI use Mie (scattering) theory and Fourier optics in order to determine particle size. 
Each particle size has a distinct scattering pattern, these patterns are obtained at the Fourier plane of the DFHM. We image cells undergoing ALA-mediated 
PDT at one minute intervals over four hours then use the obtained scattering pattern of mitochondria to compare against Mie theory. We also image cells 
in -ALA control groups in the presence and absence of continuous light exposure in order to test against a cellular response to continuous light exposure. 
Finally, cells are exposed to staurosporine as a +apoptosis control experiment. 
 

14. Vector Construction to Generate Charcoal Rot Resistant Transgenic Soybeans 
 
Bolick, Abby, Daniel Zurek 
Pittsburg State University Department of Biology 
 
Charcoal rot fungus is the leading cause of soybean crop 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. One putative BOZO clone was constructed but confirmation of the presence of the gene in the vector construct 
has been ambiguous. This protein is also toxic to gram-negative bacteria used in the cloning process, so we are employing multiple cloning strategies to 
obtain a mutation-free, functional construct.  
 

15. Azoreductase activity in Serratia liquefaciens 
 
Paul Roettger and Kj. Abraham, Department of Biology  
Langston University, Langston Oklahoma, 73050 
 
Azo-dyes are synthetic dyes commonly used for coloring in the textile, food and pharmaceutical industries.  Many of these dyes and their degradation 
products are carcinogenic in nature. Azoreductase enzymes found in some bacteria catalyze the reductive cleavage of azo linkages to produce aromatic 
amines, many of which are carcinogens. Serratia liquefaciens is a gram-negative, rod-shaped bacterium found in water supplies, soil, and human gut 
biomes among other niches. The objective of this research was to study the activity of azoreductase enzymes in Serratia liquefaciens using eight different 
azo-dyes. The hypothesis is that S. liquefaciens will be able to decolorize and degrade the azo dyes into one or more compounds due to azoreductase 
activity. Bioassay experiments with direct blue 14, methyl red, metanil yellow, orange II, congo red, acid red 88, bordeaux R, and tartrazine were followed 
with UV Spectroscopic analysis. All dyes except direct blue 14 showed significant azoreductase activity.  Genomic DNA extraction was followed by 
electrophoresis. Future work will focus on isolating and characterizing the azoreductase gene. 
 

16. Design, construction, and programming of quantitative phase microscope to achieve prolonged phase imaging of cells in vitro  
 
Davidson, Katherine, and Vincent M. Rossi,  
Department of Physics and Astronomy, Washburn University 
 
Quantitative Phase Imaging (QPI) is a method of measuring the phase variation of a light wave as it travels through a sample. Measuring this phase 
variation, which is impossible using normal methods of imaging, allows for the collection of information about the sample’s depth and index of refraction. 
QPI is especially useful when applied to biophotonics, as it may be sensitive to phase changes due to cellular dynamics or cellular growth. An imaging 
incubator was built around the sample stage of the QPI device for CO2 and temperature control so as to keep cells at physiological conditions for an 
extended period of time. As a proof-of-principle experiment, human breast cancer cells were imaged in the QPI-imaging incubator device for 48 hours. 
Our research aims to measure changes in cellular phase and morphologies as a result of mechanical and biochemical perturbations over extended periods 
of time. This proof-of-principle experiment is the first major benchmark towards achieving that broader goal. 
 

17. Synthesis of Quantum Dots from Polycyclic Aromatic Hydrocarbons for Bioimaging 
 
Avinash Dhimal, Dr. Hoang Nguyen 
Washburn University, Department of Chemistry 
 
Graphene quantum dots are nano particles of graphene whose spectral properties are directly related to their sizes. These quantum dots have attracted 
a lot of interest of the scientific community over the years because of their biocompatibility and low toxicity. In addition to its unique spectral properties, 
these quantum dots also have low cytotoxicity, stable fluorescence, and adjustable band gap, making them excellent material for biological studies and 
applications. Graphene quantum dots are thus suitable for biosensing as well as for bioimaging. On the other hand, the small sizes of these quantum dots 
make it difficult to localize and track their activities inside a cell. In this project, we will discuss about the synthesis of the graphene quantum dots from 
pyrene and applying an optical microcavity to determine the sizes of our synthesized product. We are working on optimizing our synthesis process to 
increase the uniformity of our products. 
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18. The Pathobiology of Ferritin in Polycystic Kidney Disease 
 
Johnny Dinh Phan, Nicole Sommer, Mackenzie Thornton and Madhulika Sharma 
University of Kansas Medical Center 
 
Polycystic kidney disease (PKD) is a genetic disease characterized by multiple cysts in the kidneys which enlarge overtime, leading 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. We have recently published that ferritin is upregulated in the cyst-lining epithelial cells of ADPKD patients 
independent of iron. Ferritin is an important protein in iron homeostasis and is normally expressed in proximal tubules. We found increased expression of 
ferritin in collection ducts of ADPKD kidneys. We also found that Ciclopirox olamine (an antifungal off-patent drug) can ameliorate disease progression in 
a PKD mouse model in part by targeting the ferritin axis. Thus, we investigated the role of ferritin in PKD. We found that cystic cells obtained from ADPKD 
patients (ADPKD cells) have an increased capacity to uptake exogenous ferritin and apoferritin as opposed to the normal human kidney (NHK) cells. This 
uptake was involved with increased expression of phospho-Erk and NFkB p65 (Nuclear factor kB p65/RelA). Immunofluorescent labelling of normal and 
ADPKD kidneys revealed that macrophages and other immune cells in ADPKD kidneys ectopically express ferritin. Together these studies indicate that 
ectopic expression of ferritin in ADPKD may be associated with activation of inflammatory pathways. Thus, ferritin may constitute a target of therapeutic 
intervention in ADPKD.   
 

19. Wild Isolates of Caenorhabditis elegans Exhibit Differences in Intestinal Pathogen Load and Susceptibility after Pseudomonas aeruginosa 
Infection  
 
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 organismal survival. In their natural domain, Caenorhabditis elegans 
encounter microbial pathogens capable of infecting their intestines. Such pathogens infect the gastrointestinal tract of humans as well, prompting C. 
elegans as an excellent model to study host-pathogen relationships. Once microbes have bypassed the epithelium, the organism relies on the innate 
immune system to detect and eliminate the pathogen. As a means of evaluating innate immune response to microbial infection, we investigated how C. 
elegans wild isolates, N2 and LKC34, respond to an acute infection. To evaluate pathogen clearance, we exposed worms to fluorescent P. aeruginosa for 
24-hours, and then transferred animals to non-fluorescent E. coli for different time periods. The number of colony-forming units (CFUs) cultured from 
infected worms served as a measure of intestinal bacterial load. In both strains we observed a cyclical response to infection, whereby P. aeruginosa CFUs 
oscillated between lower and high numbers, depending on the timepoint. Following acute infection LKC34 was more resistant to P. aeruginosa, relative to 
the lab-reared strain, N2. In a chronic infection model, however, LKC34 was more susceptible than N2 to P. aeruginosa, suggesting differences in how 
organisms respond to acute vs. chronic infection. Currently, we are conducting assays with single worms to examine inter-individual differences in 
susceptibility and pathogen clearance. 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.  
 

20. Effects of ADAR gee deletion in murine granulosa cells through Cre-Lox System  
 
Ingrid S. Gomez1, Anamika Ratri1, Lane K Christenson1, V. Praveen Chakravarthi1  
1Department of Molecular and Integrative Physiology, University of Kansas Medical Center  
 
Adenosine deaminase acting on RNA (ADAR) are enzymes recognized for their ability to deaminase adenosines into inosines in double-stranded RNA 
editing. ADAR promotes the survival of a variety of tissues that are essential for prevention against stress-induced apoptosis. Adar is present in gamete 
cells, but its involvement in fertility is not well established. The Cre- Lox System has made it feasible to knock off genes in subsets of cells conditionally 
(cKO). Its efficiency in manipulating specific genes marks it a substantial tool in focusing on the involvement Adar has in murine fertility. Progesterone 
promoter helps make cre – recombinase specific to the uterus and Cumulus-oocyte complexes after LH-surge. In order to analyze the significance of Adar 
in PR expressing cells, we utilized AdarFL/FL/PRCre/+ (Adar cKO) mice and their age-paired wild-type (WT) litter mates. First, ovulation rate was determined 
after ovarian stimulation/ superovulation by PMSG (46hr) and following hCG injection. Cumulus-oocyte complexes were collected and quantified 16 hours 
after hCG injection in the oviduct. Uterine histology aided in determining the phenotypic qualities of WT and Adar cKO mice. Whereas, the cumulus oocyte 
complex retrieval aided in determining if the removal of ADAR in granulosa cells after the LH-surge affected ovulation. WT and Adar cKO ovaries appeared 
similar in size and characteristics. Ovulation rates amongst Adar cKO (n=5, 21.2±4.66) and WT (n=8, 16.88±2.76) are not significant (p=0.409). ADAR 
cKO mice (n=3) remain infertile, as demonstrated by seminal plugs in an ongoing breeding trail (day 45) with WT males. These findings suggest that 
ADAR's dsRNA-editing capabilities in uterine tissue are crucial genes in murine fertility. This project is supported by NICHD HD094545 to LKC.  
 

21. Identifying effectors of the Rap1 GTPase in collective border cell migration  
 
Gibson Hoefgen, C. Luke Messer, and Jocelyn A. McDonald, Kansas State University, Division of Biology 
 
Collective cell migration is important for development, would healing, and disease progression in the context of tumor invasion and metastasis. Despite its 
physiological importance, much less is known about collective cell migration than cells that migrate individually. The border cells of Drosophila 
melanogaster serve as an excellent model to study collective cell migration within a native tissue environment. Here we utilized this powerful model to 
investigate how the small GTPase, Rap1, contributes to proper border cell migration. Border cells must round up, detach from the anterior epithelium of 
the developing egg chamber, and migrate through a densely packed tissue microenvironment to eventually create a pore for sperm entry. Border cell 
clusters lacking Rap1 fail to complete their migration and typically stall somewhere along the migration path. Rap1, like other small GTPases, accomplishes 
its cellular activities through the functions of downstream effector proteins. To determine how Rap1 contributes to proper border cell migration, we 
completed an RNAi screen of predicted Rap1 effectors to determine which of these is important for border cell migration. In this screen we found that the 
effectors PDZ-GEF, Sprint, and Wake are critical for border cell migration. We hypothesize that these gene together mediate Rap1 function. Therefore, 
we will determine how these genes contribute to border cell migration, which will have relevance to other collective cell migrations during development 
and in diseases such as cancer. 
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22. Investigating the Uptake and Toxicity of a Novel Nanoparticle Formulation 
 
Hallie Hutsell,1 Levi Arnold2, Sufi Thomas2,3 

1University of Kansas Chemical Engineering Undergraduate Program, Departments of 
2Cancer Biology and 3Otolaryngology Kansas University Medical Center 
 
Head and neck squamous cell carcinoma (HNSCC) is one of the most prolific and devastating cancers worldwide with less than a 50% five-year survival 
rate. Current treatments have limited efficacy and often do not guarantee full remission. To combat this persistent disease, we developed a derivative of 
a previously reported antitumor agent 3,5-bis(2,4-difluorobenzylidene)-4-piperidone (DiFiD). Polymeric nanoparticles composed of a poly-beta-amino-ester 
(PBAE) were developed to deliver and disperse this drug by targeting epidermal growth factor receptors (EGFR) on HNSCC cells. We tested the hypothesis 
that the novel nanoparticle formulation would enhance the uptake of the developmental agent and increase cytotoxicity in the tumor while being well 
tolerated in normal cells. Cellular uptake was examined through fluorescence using a confocal microscope where the nuclei, cell membranes, and 
nanoparticles were tagged and imaged. The results showed that the nanoparticles had been incorporated into the cells; however, they were localized in 
puncta rather than dispersed throughout the cell as expected. Cytotoxicity was measured with varying concentrations of the polymer, the drug, and the 
packaged nanoparticle with fluorescence to determine the number of surviving cells using the CyQuant assay. However, due to bacterial contamination, 
the results were inconclusive. Subsequently, others in the group demonstrated improved antitumor efficacy. The overall impact of this project is that it has 
high translational relevance in providing a new treatment option for HNSCC patients.  
 

23. Gene expression of SARS-CoV-2 host cell mediators in human cancers 
 
Wesley Jameson, Kayden Matlock and Phillip Harries 
Department of Biology, Pittsburg State University 
 
The current SARS-CoV-2 pandemic is of ongoing global concern with an estimated 5.2 million deaths worldwide attributed to the virus in less than two 
years.  Individuals at highest risk for life threatening infections include those with certain underlying medical conditions such as diabetes, chronic lung 
diseases, heart conditions, and those who are immunocompromised.  Additionally, data suggest that individuals with specific cancers may be at higher 
risk for serious infections, not only due to potential immunosuppression resulting from cancer treatment but from an increased susceptibility of the cancer 
cells themselves to the virus.  Several genes have been implicated in the ability of SARS-CoV-2 to establish an infection including Angiotensin converting 
enzyme (ACE2), transmembrane protease serine 2 (TMPRSS2), and neuropilin-1 (NRP1). Here we look for increased expression and/or decreased 
methylation of these genes in numerous cancer types.  
 

24. A Micro Fabry-Perot Cavity System for Chemical Identification and Characterizations of Nanoscale Materials 
 
Rajesh Kandel, Dr. Hoang Nguyen 
Chemistry Department of Washburn University 
 
When light interacts with molecules or atoms, it can inelastically scatter off the particles with a change in wavelength or energy. This phenomenon, called 
Raman scattering, is the backbone of Raman spectroscopy. Raman spectroscopy is a powerful analytical technique with a wide application in chemistry 
and biological study, capable of mapping a chemical fingerprint of molecules and thus enables identification study of a wide range of analytes. However, 
this optical method requires a higher concentration of sample and therefore not applicable to directly study cells. A micro Fabry-Perot cavity system could 
amplify the Raman signal and other light-based signal if the light of interest meets the resonance condition of the cavity. A simple micro Fabry-Perot cavity 
is formed when two highly reflective mirrors face each other at the proximal distance of a few micrometers.  One mirror is fixed while the other is attached 
to the surface of the home-built shear piezo to precisely adjust the cavity distance. We are able to control the movement of the shear piezo with relatively 
good precision, with a calibrated motion-voltage response rate of 13.41 nm V-1. The signal enhancement capability of our cavity will be corroborated by 
comparing the signal from commercial Raman spectroscopy with the signal from the cavity for a low-concentration sample. 
 

25. Effects of Omega-3 Fatty Acids on Microbiome Dysbiosis in Lynch Syndrome Patients 
 
Evan Kauffman1, Lucia Underwood1, Jennifer Amrein1, Sahida Afroz1, Christian Gonzales1, Dan Dixon1  
1University of Kansas, Lawrence; Department of Molecular Biosciences 
 
One of the genetic markers causing the early development of CRC is known as Lynch Syndrome, or hereditary non-polyposis colorectal cancer. Lynch 
Syndrome is the most common form of hereditary CRC and accounts for 5% of CRC cases and is primarily characterized by different germline mutations 
involving DNA mismatch repair genes (Gonzales et. al 2021). Mismatch repair genes are responsible for recognizing and repairing DNA events of 
erroneous deletion, insertion, etc. within the genome that can come from replication and recombination. As patients carrying germline Lynch Syndrome 
mutations are considered high-risk for developing CRC, identifying anti-inflammatory dietary supplements that can prevent CRC can be beneficial to this 
group. In collaboration with the University of Kansas Cancer Center, the effect of high dose Omega-3 fatty acids was tested on non-cancer bearing Lynch 
Syndrome patients with primary goals after 1 year to evaluate feasibility and safety, along with evaluation of molecular markers of inflammation. In patients 
with sporadic CRC, changes in the colon microbiome have been shown and this dysbiosis can promote inflammation (Yan et. al 2021). The goal of this 
experiment is to assess the effect of prolonged exposure to Omega-3 fatty acids on changes in the intestinal microbiome of Lynch syndrome patients. 
 

26. Cell fate decisions in the b6.5 lineage in Ciona robusta 
 
Kyser Meininger and Michael Veeman, Kansas State University Department of Biology 
 
The tunicate Ciona robusta is a model organism with a simple and stereotypically chordate embryonic body plan. It is one of the closest living relatives to 
the vertebrates and their embryos develop via invariant cell lineages. Most early cell fate decisions are relatively well understood but there has been a 
longstanding gap in understanding cell fate decisions in the b6.5 lineage that gives rise to posterior dorsal neural tube, tail tip secondary muscle and 
posterior dorsal midline epidermis. This lineage is of great interest, however, because of the potential relevance to posterior neuromesodermal progenitors 
seen in vertebrate embryos. Recent single cell RNAseq data suggested that the cell fate decision between the b8.18/20 midline epidermal precursors and 
the b8.19/17 neural/neuromesodermal precursors might be controlled by FGF/MAPK signaling. To test this hypothesis, we first used dpERK staining to 
look for differences in MAPK pathway activity within this lineage. We found that dpERK was consistently more intense in the neural/neuromesodermal 
precursors compared to the dorsal midline epidermal roles. To test whether this difference was functionally important, we treated embryos with the 
FGF/MAPK pathway inhibitor U0126 at the 64-cell stage. Treatment at this stage is predicted to bypass the early requirement for FGF signaling in b6.5 
induction at the 32-cell stage. Consistent with our hypothesis, we found that b6.5 lineage markers like MsxB were still expressed but that the posterior 
lateral neural markers Zic and Snail were lost.  
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28. Annotation of Contig16 of Drosophila bipectinata Chromosome IV

Khue N. X. Nguyen, Dr. Takrima Sadikot
Biology Department, Washburn University, Topeka, Kansas.

The genome of Drosophila melanogaster is one of the most well-studied genomes in biology. The D. melanogaster sequence was completed in 2000 and 
it has since served as a model for studying many developmental and cellular processes common to higher eukaryotes. The goal of this project was to 
use Drosophila melanogaster as a reference for identifying protein-coding genes in contig16 of the sister-species Drosophila bipectinata. We analysed the 
raw DNA sequence of D. bipectinata using open-source computational genomic tools such as the Drosophila Genome Browser, FlyBase, Gene Record 
Finder, NCBI BLAST and the Gene Model Checker. The resources for this project are available through the Genomics Education Partnership (GEP), an 
endeavour started by Washington University, Saint Louis. Data analysis and interpretation was carried out by carefully screening the Drosophila 
bipectinata raw DNA sequence, identifying appropriate genetic markers and using a conservation-based approach to determine the presence of genes 
orthologous to those found in Drosophila melanogaster. Five genes were predicted to be present in contig16 of Drosophila bipectinata. However, our 
analysis indicated that only two of the five were likely present in this region of the genome and we confirmed that CG1909 and ND-49 are the
only Drosophila melanogaster orthologs in this contig.
Acknowledgements: This project was also supported by the National Institute of General Medical Sciences (P20 GM103418) from the National Institutes 
of Health.

29. Role of a phospholipid sensor in growth control during development

Panagakis, Ashley A.,1 and Kathrin Schrick1 

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

PROTODERMAL FACTOR2 (PDF2) is an Arabidopsis class IV homeodomain leucine zipper (HD-Zip IV) transcription factor that regulates phospholipid
metabolism. Phosphorus is a vital element in both plants and humans. In humans, its deficiency causes hypophosphatemia, weakening bones, muscles,
and neurological tissues. In plants, phosphate starvation results in severe growth defects. PDF2 is required to maintain phospholipid levels during
membrane synthesis and elongation growth. However, the molecular mechanism underlying this activity is not known to date, presenting a gap in our
understanding of how this transcription factor controls metabolism and growth during development. The aim of this project is to characterize the
transcriptional targets of PDF2 that mediate phospholipid homeostasis in the plant model Arabidopsis. One of the candidate genes, PHO1, encodes a
phosphate transporter that is conserved in humans. Using pdf2 mutants and PDF2 overexpression lines in conjunction with quantitative real-time PCR, it
will be determined whether PDF2 activates or represses PHO1 gene expression during phosphate limitation. Our hypothesis is that PDF2 binds
phospholipids via its lipid sensor domain, and in turn regulates intracellular phosphate transfer and phospholipid catabolism to maintain cell membranes
in the epidermis. The proposed research will resolve whether PDF2 acts as a transcriptional activator or repressor of PHO1. Elucidation of the mechanisms 
underlying phosphorus homeostasis in plants will enhance our overall knowledge of phosphate sensing and transport across organisms.
This project is supported by the Kansas INBRE, P20 GM103418, and the National Science Foundation, MCB 1616818.

30. Discovery of Aspergillus nidulans secondary metabolites that block quorum sensing in the pathogenic bacterium Pseudomonas aeruginosa

Woods, Kate1, Rhea Abisado1, Sana Akhter1,2, Yinglong Miao1,2, Josephine Chandler1

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

Infections of the opportunistic pathogen Pseudomonas aeruginosa often lead to severe antibiotic-recalcitrant infections in immunocompromised patients,
which are very difficult to treat. P. aeruginosa is a model for understanding quorum sensing, a method of population-dependent communication that can
lead to increased virulence factor production and enhanced antibiotic resistance. There has been much effort in developing novel anti-quorum-sensing
therapeutics, although relatively few inhibitor compounds have been identified. Here, we have identified new quorum sensing inhibitors by screening
secondary metabolites produced by the fungus Aspergillus nidulans. This screen relies on a cell-based heterologous Escherichia coli host expressing
components of the P. aeruginosa quorum sensing system; these are the quorum-sensing signal receptor LasR and a PlasR-lacZ reporter. We identified
one previously unknown quorum-sensing inhibitor, the benzaldehyde orsellinaldehyde, that causes half-maximal inhibition (ID50) of the E. coli reporter at
a dose of 1 mM. We compared orsellinaldehyde to other benzaldehydes such as vanillin, a related molecule that inhibits quorum sensing at a similar dose.
In association with Dr. Yinglong Miao’s lab, we are performing molecular docking studies to determine how vanillin and orsellinaldehyde bind to LasR, with 
the goal of improving this interaction using targeted approaches. The results of this study contribute to the ongoing effort to develop effective quorum-
sensing inhibitors, which has implications for the eventual development of novel infection treatment strategies for P. aeruginosa.
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31. Examining the role of microRNA in physiological stress tolerance in plants 
 
Rikki Adams¹, Ramanjulu Sunkar², Gnanambal Naidoo¹ 
¹Department of Biology, Langston University, Langston, OK, ²Department of Biochemistry and Molecular Biology, Oklahoma State University, OK 

 
Recently discovered microRNAs (miRNAs) have emerged as critical regulators of post-transcriptional gene expression. miRNAs are short non-coding 
sequences of RNA found in animals, plants and certain viruses.Several differentially regulated miRNAs were identified in rice in response to salt stress. 
This reports on miRNA166 family, miRNA444 family and their roles in stress regulation after a review of the literature and database consultation.  

 
32. Downregulation of O-GlcNAc levels reduces cilia lengths and renal cystogenesis in ADPKD 

 
Joseph T Cornelius1,4, Matthew A Kavanaugh1, 4, Wei Wang1, 4, Henry H Wang1, 4 , Brittany M Hufft-Martinez1, 4, Chad Slawson2, 4, Stephen C Parnell 2, 4, 
Darren P Wallace3, 4, Pamela V Tran1,4 

1Department of Anatomy and Cell Biology; 2Department of Biochemistry and Molecular Biology; 3Department of Molecular and Integrative Physiology; 

4Jared Grantham Kidney Institute, University of Kansas Medical Center, Kansas City, KS 
 
Autosomal Dominant Polycystic Kidney Disease (ADPKD) is among the most common monogenic fatal diseases and is characterized by the progressive 
growth of fluid-filled renal cysts. Primary cilia, which are small sensory organelles, are integral to ADPKD pathobiology through mechanisms that are poorly 
understood. Recently, altered cellular metabolism has also emerged as an important component of ADPKD, and studies suggest primary cilia and cellular 
metabolism connect. Renal cysts occur in both ciliopathies and mitochondrial diseases. Additionally, renal primary cilia have been demonstrated to 
transduce fluid flow into metabolic pathways. The nutrient sensor, O-linked β-N-acetylglucosamine (O-GlcNAc), regulates mitochondrial function as well 
as ciliary homeostasis. Thus, we hypothesized that O-GlcNAc signaling is misregulated in PKD. Using immunofluorescence, we found that O-GlcNAc 
levels are elevated in mouse and patient ADPKD renal cyst-lining cells. In Pkd1 conditional knock-out mice, deletion of Ogt, which transfers the O-GlcNAc 
moiety onto protein substrates, reduced ciliary lengths, renal cystogenesis, kidney weight:body weight ratios and improved kidney function. OGT inhibition 
in cultured ADPKD patient renal epithelial cells also shortened primary cilia and reduced cyst formation. Co-immunoprecipitation experiments in mouse 
kidney lysates reveal OGT interacts with ciliary proteins, IFT81 and acetylated α-tubulin, and these interactions were increased in Pkd1 conditional knock-
out kidneys. Thus O-GlcNAc is elevated in ADPKD and its downregulation reduces ciliary lengths and renal cystogenesis. OGT may target specific ciliary 
proteins in PKD, promoting increased cilia lengths. We propose that O-GlcNAc links the ciliary and metabolic defects in ADPKD and may present new 
avenues for designing therapeutic strategies. 
 

33. Inhibiting RNA-Binding Protein HuR, to Decrease Cytokine Expression in Breast Cancer Immune Microenvironment 
 
Lauren Dandreo1, Qi Zhang1, Xiaoqing Wu1,2, Lanjing Wei4, Liang Xu1,2,3 
1Department of Molecular Biosciences, The University of Kansas, Lawrence, KS, USA 2The University of Kansas Cancer Center, The University of Kansas 
Medical Center, Kansas City, KS, USA 3Department of Radiation Oncology, The University of Kansas Medical Center, Kansas City, KS, USA. 
4Bioengineering Program, The University of Kansas, Lawrence, KS, USA 
  
Cancer immunotherapy is a rapidly evolving field and has been shown to improve the outcomes of cancer patients, with therapies that target the immune 
checkpoint PD-1/PD-L1 being a top contender. Many types of cancer, such as melanoma, NSCLC, and gastric cancer respond well to immunotherapy, 
however, breast cancer is the outlier in this trend. Due to the lack of progress, there are few FDA-authorized immunotherapy treatments in metastatic 
breast cancer. As such, it would prove beneficial to improve the efficacy of anti-PD-1/L1 immunotherapy in breast cancer.  
The RNA-binding protein HuR is overexpressed in many types of cancer to promote tumorigenesis by interacting with mRNAs. Our prior animal studies 
(unpublished) have demonstrated that inhibiting the function of HuR led to an improved PD-1/PD-L1 immunotherapy response rate in EMT-6 mouse 
syngeneic breast cancer model, but the mechanism by which HuR acts is still unknown. 
In this study, we performed Nanostring gene set analysis and found CXCL1/2, CCL2, and IL8 decreased in MDA-MB-231 HuR knockout clones compared 
to control vector. These results were further validated by Q-PCR experiment. These cytokines are reported to be involved in cancer immune evasion and 
might be potential HuR downstream targets. Based on this finding, we tested the cytokine mRNA levels after treatment of our in-house HuR small molecular  
inhibitors. The results showed that KH-3 is a promising compound in decreasing cytokine expression levels. In conclusion, we explored the potential role 
of HuR in cancer immune evasion. This finding may have significant references for cancer immunotherapy. 
 

34. Oocyte stage-specific roles of ERβ in primordial follicle activation  
 
Saeed Masumi1, Eun B Lee1,2, Iman Dilower1,2, Anohita Paul1, Ayushi Kothari1, Hindole Ghosh1,  
V. Praveen Chakravarthi1,2,3, Michael W Wolfe2,3, and MA Karim Rumi1,3.  
1Department of Pathology and Laboratory Medicine, 2Department of Molecular and Integrative Physiology, 3Institute for Reproduction and Perinatal 
Research, University of Kansas Medical Center, Kansas City, KS. 
 
Mammalian ovaries are endowed with a fixed number of primordial follicles (PdFs) that remain quiescent until recruited into the growing pool. Primordial 
follicle activation (PFA) steadily recruits a small number of dormant follicles out of the ovarian reserve. Loss of estrogen receptor β (ERβ) results in an 
excessive activation of PdFs and leads to premature depletion of the ovarian reserve in Erβ knockout (ErβKO) mice. In this study, we have identified an 
oocyte-specific role of ERβ in the regulation of PFA. We detected an abundant expression and nuclear localization of ERβ in both granulosa cells and 
oocytes of dormant PDFs and activated primary follicles (PrFS). Nuclear localization of pERβ (Ser105) suggests that ERβ is transcriptionally active in 
oocytes and granulosa cells of both the dormant and the activated follicles. We observed that targeted depletion of ERβ in the oocytes of Erβfl/fl:Gdf9-Cre 
mice increases PFA to a similar extent of complete ErβKO mice. This novel finding emphasizes the role of ERβ in the oocytes for regulating PFA. As Gdf9-
Cre depletes the expression of ERβ in oocytes starting from the primordial stage, we examined the effect of ERβ depletion selectively in the activated 
follicles using a Zp3-Cre mouse line (Erβfl/fl:Zp3-Cre). Both Zp3-Cre and Gdf9-Cre resulted in deletion of the floxed Erβ alleles in the pups verifying their 
oocyte-specific Cre efficiency. However, increased PFA was not observed in Erβfl/fl:Zp3-Cre mice. These findings suggest that the presence of ERβ is 
essential in primordial oocytes, but not in activated oocytes for the regulation of PFA. 
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35. Finding HuR Target Genes That Enable Chemotherapy Resistance in Triple Negative Breast Cancer 
 
Mani Sandhu1, Lanjing Wei2, Liang Xu1,3,4 

1Department of Molecular Biosciences, University of Kansas, 2Bioen.gineering Program, School of Engineering, University of Kansas, 3Department of 
Radiation Oncology, University of Kansas Medical Center, 4University of Kansas Cancer Center 
 
Triple-negative breast cancer (TNBC) refers to breast cancer cells lacking estrogen and progesterone receptors and fail to synthesize adequate human 
epidermal growth factor (HER2) proteins. Human antigen R (HuR) is an RNA binding protein that posttranscriptionally regulates gene expression. The 
HuR/mRNA binding complex stabilizes target mRNA and enhances protein translation levels. It is reported that many of the HuR target genes could 
participate in cancer development and chemoresistance. HuR is observed to be overexpressed in multiple cancer cell types. Previously, we reported a 
small molecule HuR inhibitor, KH-3, which potently suppresses breast cancer cell growth and tissue invasion. This study is aimed at identifying HuR target 
genes contributing to TNBC chemoresistance and verifying whether HuR inhibition by KH-3 can reverse gene expression changes. 
MDA-MB-231, a human TNBC cell line, was induced docetaxel (TXT) resistance. The MTT Cytotoxicity Assay was performed to compare the IC50 between 
the parental (231-P) and TXT-resistant (231-TR) cell lines. qPCR was used to measure the target gene expression. 
The IC50 of the resistant cells was 8-fold higher than the parental cells, indicating that the induced cells were highly resistant to TXT compared to parental 
cells. The expression of three potential HuR target genes (ABCC6, CAV1, SERPINE-1) was more than 20-fold higher in the resistant cell line, which could 
be reversed by KH-3 treatment. The results of this study can identify possible HuR target genes, which could serve as drug resistance biomarkers or aid 
in identifying new therapeutic targets that reverse chemoresistant cells to sensitive cells. 
 

36. Understanding Mitochondrial Transport between cells In Alzheimer’s Disease  
 
Julia Stopperan1,2, Troutwine, Benjamin1,2, Strope, Taylor1,2,3, Lysaker, Colton1,2,3, Flanagan, Kaitlin1, 3 Wilkins, Heather1,2,3. 
1University of Kansas Alzheimer’s Disease Center, 2Department of Neurology, University of Kansas School of Medicine Department of Molecular Biology 
and Biochemistry, University of Kansas School of Medicine3,  
 

Mitophagy pathways are dysfunction in Alzheimer’s disease (AD), and novel mitophagy pathways have recently been discovered in the brain. Transcellular 
mitophagy is a relatively novel pathway in neurons and is not well understood. We conducted research to understand mitochondrial transport between 
cells. A model was constructed using human induced pluripotent stem cells (iPSCs) differentiated into neurons and astrocytes. Metabolism and 
mitochondrial function were measured using Western Blots. Neurons and astrocytes were treated with apoptosis and necrosis inhibitors and inducers. The 
main aim was to understand exocytosis of mitochondria in brain cell types and AD. It was hypothesized that mitochondria will be released at a higher rate 
in AD models. Complex IV markers were used to measure mitochondrial mass in treatments, so mitochondria released could be determined. AD neurons 
released more mitochondria compared to the control non-demented (ND) neurons. Neurons treated with an apoptosis inhibitor and a necrosis inhibitor 
had increased mitochondrial release. Neurons treated with 3-Methyladenine (3MA), autophagy inhibitor in the PI3K pathway, and P62-mediated mitophagy 
inducer (PMI), an autophagy inhibitor under well-fed conditions, increased the number of released mitochondria. Uncoupling Protein 2 (UCP2) has been 
shown to play a role in mitophagy and hypothesized it could be involved in mitochondrial exocytosis. The knockdown UCP2 caused a decrease in 
mitochondria release and the overexpression UCP2 caused an increase in mitochondria release from neurons. Ongoing experiments will apply extracellular 
mitochondria from astrocytes to neurons and measure mitochondrial function. Funding for this project came from the NIH and K-INBRE Summer Scholar 
Program. 
 

37. Single Nucleotide Substitutions Effectively Block Cas9 and Allow for Scarless Genome Editing in Caenorhabditis elegans 
 
Joel Sydzyik, Jeffrey Medley, Shilpa Hebbar, 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, this system is limited by requirement for a protospacer adjacent motif (PAM) 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. These limitations 
restrict CRISPR/Cas9 genome editing for applications where silent mutations cannot be introduced, such as the editing of non-coding RNAs. How effective 
Cas9 blocking mutations are in vivo remain unclear. 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 show that single-base mutations in the guide sequence are sufficient to block Cas9, as we 
can readily recover edited animals. Surprisingly, we also found that a block is not required to recover edited animals, suggesting a temporal block to Cas9 
activity in C. elegans germline. Our findings increase the repertoire of effective Cas9 blocking mutations and expand our ability to create genome edits 
when silent mutations cannot be introduced. 
 

38. Identifying Important Amino Acid Residues in Legionella pneumophila Effector Pair Binding 
 
Will Sydzyik1, Ashley M. Joseph1, Thomas F. Reubold2, Stephanie R. Shames1 

1Biology Department Kansas State University, 2Institute for Biophysical Chemistry Hannover Medical School 
 
Legionella pneumophila (Lpn) is a facultative, intracellular pathogen found in freshwater environments where it can infect and replicate within amoeba. 
Colonization of manmade, freshwater sources has led to Lpn’s emergence as an accidental human pathogen. Upon inhalation of the bacteria, Lpn infects 
and replicates inside alveolar macrophages, resulting in a severe inflammatory pneumonia known as Legionnaires’ Disease. To infect and replicate within 
eukaryotic cells, Lpn translocates 300+ effector and metaeffector proteins into the host using a Dot/Icm type IVB secretion system (T4SS). Metaeffectors 
are effectors that regulate the function of other effectors within the host cell. LegA11 is an example of a metaeffector that regulates its neighboring effector 
SidL. SidL is a translation inhibiting effector that by itself is toxic to mammalian cells; however, interactions with LegA11 repress this toxicity and translation 
inhibition. Our goal is to identify amino acids critical in SidL-LegA11 binding to evaluate if direct protein-protein interaction is important in suppression of 
SidL toxicity. We hypothesize that disrupting the interaction will decrease LegA11 effect on SidL translation and toxicity. We will use site-directed 
mutagenesis to modify amino acids hypothesized to be crucial to this interaction and affinity chromatography to evaluate protein binding. Future directions 
will focus on identifying the importance of direct interaction in LegA11 activity against SidL. This work will provide insight into the role of metaeffectors 
during infection.  
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39. Continued Development/Testing of Improved Methods and New Antibodies for Immunohistochemistry 
 
Joshua Symens, Dr. William Hendry (Faculty Mentor) 
Wichita State University, Department of Biological Sciences 
 
Immunohistochemistry (IHC) uses antibodies to detect and localize specific proteins at the individual cell level. It can thus identify key differences between 
normal and cancerous cells. We used IHC to compare the level and localization of specific proteins between two different cultured cell lines maintained 
under two different culture slide type conditions. The cell lines were CAL27 and FaDu and both were derived from human head and neck cancers. The 
two culture slide types were an old (Lab-tech) and a new (Lab-TechII CC2) version of multi-chamber culture vessels. For both cell lines, we observed that 
the naked glass surface (old sides) generated 3-dimensional cell clusters while the plastic-mimicking surface (new slides) generated flattened cell 
monolayers. The IHC protein targets analyzed for this project were TGF-beta 2 (controls various cellular activities), pan-Cytokeratin (supports structure of 
the cytoskeleton), NFkB, p65 (a transcription factor subunit responsive to growth factors), and HSP-60 (a modular protein chaperone that resides in 
mitochondria). While all the targeted proteins were found to be localized in the cell’s cytoplasm, the HSP60 protein signal was distinctly granular and 
clearly localized in the mitochondria that were concentrated close to the cell nuclei. We also detected some differences in the overall expression levels of 
these proteins between the CAL27 and FaDu cell lines.  We will further investigate these cell morphology and proteomic findings and how they are 
implicated in the diagnosis, prognosis, and treatment of head and neck cancer. 
 

40. Changing the Number and Location of M2 Macrophages in Melanoma 
 
Mia Thompson1, Jen Rowe1, Sherry Fleming1,2  
1Division of Biology, 2Johnson Cancer Research Center, Kansas State University, Manhattan, Kansas  
 
Skin cancer is one of the most common types of cancer. Among skin cancer, melanoma is known to be the most dangerous due to its ability to rapidly 
spread to other organs. Previous studies show that peptides derived from the serum protein, Beta2 glycoprotein I (β2-GPI), diminished tumor growth 
by increasing the sFlt-1 expression. sFlt-1 is an anti-angiogenic molecule that is secreted by macrophages and may be linked to macrophage polarization. 
M1 macrophages are known to be pro-inflammatory while M2 macrophages are repair macrophages. By treating tumors with β2-GPI derived peptides, 
it is hypothesized that the macrophage phenotype and macrophages within the tumor will move from the tumor edges to the core. To test this hypothesis, 
tumor tissue taken from C57BL/6 mice were observed through immunohistochemistry (IHC). By using specific antibodies in the IHC process, staining 
will identify the location of M2 macrophages relative to the tumor. A negative control consists of serial sections stained with isotype control 
antibodies. After the two-day process, fluorescent stained macrophages are visualized under a fluorescent microscope.   
 

41. An RNAi screen to identify genes that regulate post-migratory functions of the collective Drosophila border cells 
 
Sydney Tobis, Emily Burghardt, Jessica Rakijas, Bradley J.S.C. Olson, and Jocelyn A. McDonald 
Kansas State University 
 
There are multiple points in development of an organism where cells need to migrate as a group, including normal organ development, wound healing, 
and even cancer metastasis. This process, known as collective cell migration, can be studied using a group of migrating cells in the fruit fly, Drosophila 
melanogaster, the border cells. During egg development, 6-10 border cells form a cluster and detach from the underlying epithelium, migrating through a 
dense cellular environment to eventually reach the oocyte, where they stop their migration. After their migration, in the final stages of development, the 
border cells reorganize to form the micropyle, a small eggshell structure through which the sperm enters to fertilize the egg. To identify active gene 
expression and genes important for border cell functions, we performed RNA sequencing on an isolated population of border cells sorted by their migratory 
stages: pre-, mid-, or late-migratory cells. Multiple groups of genes were identified that had similar changing patterns of expression from early to late 
migration. Expression of one gene group remains high at the late migratory stage, suggesting roles for these genes after border cell migration. We 
hypothesize that these late-expressed border cell genes are required for post-migratory micropyle formation. To test this hypothesis, we will knock down 
these genes in border cells using RNA interference and analyze late migration stages and the micropyle. Results from this study should identify genes 
important for late border cells including micropyle formation and have implications for general organ formation in developing animal embryos.  
 

42. The mechanism of fungal nitrogen metabolite repression by NmrA involves a Mediator complex component and a putative beta-glucosidase.  
 
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 inhibits growth on alternative nitrogen sources. Whole-genome sequencing of a suppressor mutant that disrupts the NmrA overexpression phenotype 
revealed a frameshift truncation mutation in the AN4210 Mediator complex subunit gene and a missense mutation in the bglA putative beta-glucosidase 
gene, suggesting that one or both of these genes are needed for NmrA function (D.J. Downes, M.A. Davis, and R.B. Todd, unpublished). We deleted 
AN4210 and bglA separately and together. Partial suppression of the NmrA overexpression growth phenotype occurs in the AN4210 deletion mutant but 
not in the bglA deletion mutant. However, reporter gene assays showed that deletion of either gene impairs NmrA-mediated repression, but the effects are 
not additive. To confirm that the 
deletions are responsible for the observed phenotype, we repaired the AN4210∆::AfpyrG+ by transformation with the AN4210 gene PCR-amplified from 
wild type genomic DNA. We are currently repairing the bglA∆::AfpyrG+ mutant by transformation with the PCR-amplified wild type bglA gene. Our next 
steps are to identify important functional regions within the AN4210 protein.  
 

43. Investigation of Congenital Hydrocephalus in Specc1l-Deficient Mice 
 
Zaid Umar, Brittany M. Hufft-Martinez, Jeremy Goering, Luke Wenger, Benjamin Kelm, Marta Stetsiv, Irfan Saadi 
Department of Anatomy and Cell Biology, University of Kansas Medical Center, Kansas City, KS 
 
Congenital hydrocephalus is a genetically heterogeneous condition affecting 1/2000 live-births wherein cerebrospinal fluid (CSF) accumulates in brain 
ventricles, resulting in skull expansion, brain compression, and impaired brain function. Patients with autosomal dominant SPECC1L mutations develop 
craniofacial abnormalities, including some with enlarged brain ventricles. We used Specc1l-deficient mice on C57BL6/J and FVB/NJ genetic backgrounds. 
On both backgrounds, homozygous Specc1l mutants showed perinatal lethality. However, on C57BL/6J;FVB/NJ F1 (50:50) background, mutants survived 
postnatally and developed hydrocephalus, confirming Specc1l role in this process and also indicating genetic modulation of Specc1l function. Enlarged  
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ventricles in mutants were identified as early as embryonic day 14.5, suggesting an early defect in CSF production from the choroid plexus, in ciliary flow 
or in CSF drainage system. We analyzed cell-cell adhesions between ependymal cells of the choroid plexus using immunofluorescence for b-catenin 
(adherens junctions) and ZO-1 (tight junctions); these did not reveal any differences. However, the basement membrane stained abnormally in mutant 
ependymal cells, suggesting a blood-CSF barrier defect. Next, we used acetylated-a-tubulin to mark the ependymal cell motile cilia that facilitate CSF flow. 
Both ciliary length and cilia number per cell in mutants was increased. These ciliary increases may be in response to increased CSF flow due to a defective 
barrier. Future work will investigate adhesion between cells lining the subarachnoid space where the CSF drains.  Our studies reveal a novel role for 
SPECC1L in the establishment of CSF flow, which validates the human SPECC1L patient condition of enlarged ventricles and serves to better understand 
congenital hydrocephalus. 
 

44. Generation and Characterization of polyclonal antibodies against Bovine Parainfluenza-3 Virus [Genotype C]  
 
Jordan Vail+, Huldah Sang+, Tae Kim+, Waithaka Mwangi+* 

+Department of Diagnostic Medicine/Pathobiology, College of Veterinary Medicine, Kansas State University, Manhattan, KS, USA. 
* Corresponding author 
 
Bovine Parainfluenza-3 (BPIV3) is a single stranded RNA virus that causes respiratory tract infection in cattle. Symptoms including fever, nasal discharge, 
coughing, and difficulty breathing. Despite there being vaccines for BPIV-3 genotype A and B, there is currently no effective vaccine for genotype C. 
Attenuated BPIV3 has shown to be an effective antigen delivery vector in rodents, nonhuman primates, and humans.  Therefore, it could be used as a 
safe and effective live vaccine vector for mucosal and parenteral immunization. Generation of a large amount of BPI3V-vectored antigen expression virus 
constructs rely on infecting mammalian cell cultures followed by purification. Currently, there are four main ways in which viruses are purified: 
ultracentrifugation, chromatography, precipitation, and nanofiltration. Limitations with these current methods include low viral particle recovery, disruption 
of viral molecular structure, and inclusion of nonspecific cellular proteins. In this study, the hypothesis to be tested is that affinity purification of recombinant 
BPI3V-vectored virus constructs will significantly improve purity and recovery of viable viral particles. The overall goal is to generate sufficient amounts of 
purified recombinant BPIV3-vectored prototype vaccines to be tested for safety, immunogenicity, and protective efficacy in animal models. This will be 
accomplished by generating antibodies against BPIV3 Fusion (F) and Hemagglutinin-Neuraminidase (HN) antigens, which are immunogenic surface 
glycoproteins. The F/HN-specific IgGs will be used to generate an affinity chromatography column for purification of recombinant BPIV3 virus constructs. 
This study will contribute to the groundwork in the development of BPIV3-based vaccines for livestock and humans.  
 

45. Western Blot Analysis of Target Genes in SV-40 Transformed Murine Fibroblast Cell Lines 
 
Zerr, Hannah C, 1 Audriana N Angeles, 1 Emma M Puddefoot, 1 and Peter A Chung 1 

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, 
our lab has used qPCR to confirm gene expression levels as determined by the microarray data. Our data involves the qPCR analysis of 6 target genes, 
4 of which were overexpressed by F5b (AFF3, CBR3, PLAGL1, ZPP521), while 2 others were underexpressed in the F5b cell line (PDE3b, TESC). We 
have used Western blot analysis to verify if changes in gene expression occur on the mRNA or protein level. 
 

46. Determining Y-linked genes in Drosophila Species using Bioinformatics  
 

Tamara-Doubra Anoruse-Thomas, Robert L. Unckless. 
Department of Molecular Biosciences, University of Kansas.  

 
The Y chromosome is specific to only male and is responsible for determining the sex of the organism in some species. The Y chromosome is also critical 
for male reproduction in Drosophila species but not necessary for survival of the species making this an interesting area of research. However, despite 
the importance of the Y chromosome in male fertility and the advances that have been made in research, including the discovery of some genes on the Y 
chromosome necessary for fertility, there is still little known about the Y chromosome in many Drosophila species or the functions of those genes. Therefore, 
this research focuses on identifying Y-linked genes in Drosophila innubila using a bioinformatic approach coupled with both male and female genomic 
resources. Putative Y-linked genes from the bioinformatic analysis were tested in the lab using PCR and gel electrophoresis with the aim of verifying Y 
linkage and understanding more about their evolution across the Drosophila genus. 
 

47. Antioxidant Protein Nrf2 regulates cytotoxic responses of CD8 T-cells 
 
Ashlyn Bugbee and Kalyani Pyaram 
Division of Biology, Kansas State University, Manhattan, KS, 66506, USA 
 
Lymphocytes CD8 T-cells play a crucial role in fighting viral infections and cancers. Upon recognition of foreign or altered antigens, activated CD8 T-cells 
differentiate into cytotoxic T lymphocytes (CTLs), which kill the target cells by releasing cytotoxic granules, granzyme-B and perforin apart from 
inflammatory cytokine IFN-g. Identifying factors for modulating CTL responses can be beneficial in controlling tumors. Our lab investigates antioxidation 
pathway as target for modulating CTLs. Kelch-like ECH-associated protein (Keap1) and nuclear factor (erythroid-derived2)-like 2 (Nrf2) are part of the 
antioxidation system that controls reactive oxygen species. We hypothesize that Nrf2 negatively regulates the cytotoxicity and cytokine function of CTLs. 
I used mice with T-cell specific deletion of Keap1 (Keap1-KO; K-KO) resulting in CD8 T-cells with high Nrf2 activity. I isolated naïve CD8 T-cells from the 
spleens of wildtype and K-KO mice and performed in vitro activation experiments. Expression of granzyme-B, perforin, and IFN-g was measured by flow 
cytometry. T-cells lacking both Keap1 and Nrf2 (double-KO; D-KO mice) were also tested to validate if the K-KO phenotype could be rescued by deleting 
Nrf2.Our data showed that K-KO CD8 T-cells, produced lower levels of granzyme-B, perforin and IFN-g than WT cells indicating that high Nrf2 in the K-
KO CD8 T-cells inhibits their cytotoxic and inflammatory function. Deletion of Nrf2 in addition to Keap1 (D-KO CD8 T-cells) rescued perforin and IFN-g 
levels comparable to the WT while Granzyme B was rescued partially. Thus, it can be concluded that Nrf2 modulates the effector functions of CTLs 
consistent with our hypothesis.  
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48. Beta Human Papillomavirus Increases Alternative End Joining Repair Pathway  
 
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 is hypothesized to increase the risk of cancer 
by making UV more mutagenic. β-HPV expresses 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 more deleterious damages called double stranded breaks (DSBs). 
We previously found that β-HPV E6 attenuates two primary DSB repair pathways, non-homologous end joining (NHEJ) and homologous recombination 
(HR). Since NHEJ and HR are disrupted, we hypothesized that β-HPV E6 would increase the use of a mutagenic backup DSB repair pathway, alternative 
end joining (alt-EJ). To test this hypothesis, we used a GFP based reporter to measure alt-EJ efficiency. Further immunofluorescence (IF) microscopy was 
used to determine H2AX foci, a standard DSB marker, in cells treated with an alt-EJ inhibitor. Consistent with the hypothesis, we found that β-HPV E6 
increases the use of alt-EJ measured by the GFP reporter. Chemical inhibition of alt-EJ lead to persistent pH2AX foci following DSB induction. Next 
generation sequencing demonstrated that β-HPV E6 makes DSB to be significantly more mutagenic. This study is consistent with the hypothesized 
mechanism by which β-HPV infections contribute to non-melanoma skin cancer. 
 

49. Benefits of Shigella flexneri virulence factors 
 
Concha Campa, Liaquat Ali and Tom Platt 
Kansas State University Biology Department 
 
Many pathogens maintain populations both inside hosts and in environmental reservoirs. In many cases, the dynamics of these reservoir populations are 
poorly characterized. Pathogenic Shigella sp. are transmitted via a fecal-oral route and cause bacterial dysentery (termed shigellosis) that is associated 
with acute inflammatory bowel disease. Shigella pathogens can also be found in aquatic environmental reservoirs and carry a megaplasmid, pINV, which 
encodes several virulence factors including those required for cell invasion. The pINV is evolutionarily unstable when S. flexneri stimulated to express of 
the type III secretion system encoded by the virulence plasmid. This project aims to understand how population dynamics occurring in Shigella’s 
environmental reservoir influence the evolution of S. flexneri virulence factors. We hypothesize that pINV-encoded virulence factors will be evolutionarily 
unstable when S. flexneri evolves independent from hosts, due to fitness costs associated with these virulence factors. We are currently developing the 
reporter strains required to compete nearly isogenic derivatives of S. flexneri BS937 that differ only in whether they express pINV-encoded virulence 
factors in both host-associated and aquatic environments. We predict that these virulence factors will only provide fitness benefits in host environments 
and instead confer a fitness disadvantage in aquatic environments. 
 

50. Ladder Resistance Exercise Task in Male and Female Rats 
 
Lee, Ava K1., John A. Stanford1 

1Department of Molecular & Integrative Physiology, University of Kansas Medical Center 
 
Normal aging is accompanied by physiological changes that often result in diminished cognitive and motor function. Exercise can protect against age-
related functional decline. While many studies support beneficial effects of aerobic exercise, resistance exercise has received less attention. The study’s 
goal was to establish the ladder resistance protocol and use the data in grant applications to demonstrate feasibility. We trained young adult male rats to 
perform a ladder resistance exercise task, where the rats were required to climb a ladder with weights attached to their tails. The rats were trained three 
days a week, with a day of rest in between each training day. On Mondays, each rat’s maximum weight was determined. On Wednesdays and Fridays, 
the regimen included a warm-up trial then eight ladder climbs with increasing percent of maximum weight culminating in three trials with 100% max weight. 
When compared to previously collected data from female rats, we found that the males initially carried 43% greater weight than females, but these values 
converged by week 8. When corrected for body weight (which was 57% greater in males), the maximum weight carried by females eventually exceeded 
males by 64%. Preliminary results using Echo MRI indicate that resistance exercise increased lean mass in male rats by 23% but did not increase the 
measure in females. Our results show that the ladder resistance exercise task is well tolerated in male and female rats and that there are sex-related 
differences in performance as well as the effect of exercise on lean mass. 

 
51. Characterization of a Novel Role for Rab27B in Autophagy Regulation in Colorectal Cancer 

 
Sahida Afroz, Ranjan Preet, Vikalp Vishwakarma, Dan A. Dixon 
Department of Molecular Biosciences, University of Kansas, Lawrence, KS, USA 

 
Autophagy is a dynamic, multi-step process that cells use to degrade damaged, abnormal, and potentially harmful cellular substances. While autophagy 
is maintained at a basal level in all cells, it is activated at a higher level in many cancer cells and promotes tumor growth, anti-tumor immune response, 
and resistance to cancer therapy. We recently discovered that small GTPase Rab27B, a known regulator of vesicle trafficking, is also involved in the 
autophagy process. CRISPR/Cas9 deletion or siRNA knockdown of Rab27B in colorectal cancer cells (CRC) showed an abnormal accumulation of 
autophagy vesicles and a significant increase in the autophagy markers LC3-II and p62 indicating a defect in the autophagy flux process. Rab27B knockout 
also resulted in a 60% reduction in cell viability in response to starvation, a 94% reduction in soft agar colony formation, prevented spheroid formation in 
vitro, and reduced xenograft tumor growth in vivo (p<0.0001). Next, to analyze the therapeutic potential of Rab27B inhibition in CRC, we sought to identify 
small-molecule inhibitors of Rab27B GTPase activity in vitro through high-throughput drug screening from a panel of ∼2,100 compounds contained within 
the KU-HTSL chemical library. This screening resulted in the identification of three compounds (BTB00809, BTB03584, and KM01532) that demonstrated 
Rab27B GTPase activity inhibition. Taken together, these results demonstrate a new role of Rab27B in the autophagy trafficking process in CRC. Future 
studies will focus on investigating the mechanism of how Rab27B functions in the autophagy process, and whether Rab27B can be targeted as a potential 
therapeutic strategy for CRC. 
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52. Determining the role of interleukin-1 beta in spinal cord injury pain

Eller, OC1, Stair, RN1, Nelson-Brantley, JG1, Ryals, JM1, Wright, DE1, Young, EE1,2, Baumbauer KM1,2

Department of Anatomy and Cell Biology, University of Kansas Medical Center
Department of Anesthesiology, University of Kansas Medical Center

Most patients with spinal cord injury (SCI) develop chronic pain, with half reporting their pain as severe. Unfortunately, SCI pain is unresponsive to standard 
treatments, which can negatively impact recovery and quality of life. The majority of SCI pain is located below the site of injury; therefore, our goal is to
understand the underlying mechanisms responsible for the development of SCI-induced below level chronic pain and to identify novel therapeutic targets.
Using a mouse model of thoracic SCI, we found that nociceptive neurons innervating tissue below the level of injury have increased firing rates within 24
hr of injury. We also observed that SCI mice have decreased intraepidermal nerve fiber density 2 weeks following injury and display spontaneous chronic
pain behavior 5 weeks post-injury. We performed whole transcriptome RNA sequencing to identify potential mechanisms underlying early-onset nociceptor 
sensitization and subsequent development of neuropathy and pain. We found an increased expression of IL-1β mRNA in the spinal cord (SC), and
increased expression of mRNA responsible for encoding its receptor, IL-1R1, in the superficial lamina of below-level SC and DRG, and in hindpaw
cutaneous fibers all within 24 hours after injury. Administration of IL-1β neutralizing antibody prevented the SCI-induced increase in IL1-R1 in the SC and
improved locomotor recovery in SCI mice. These data suggest that the mechanisms responsible for the development of pain start early in the acute phase
of SCI, and that failure to intervene with these early onset changes in nociceptor sensitivity may lead to poor prognosis for recovery.

53. What's the Buzz about CBD: Does cannabidiol oil provide a protective effect against pesticide exposure in the honeybee gut?

Joanna C. Gress 1, Nicholas Rutherford 1, and Tania Wiest 1
1 Department of Biological Sciences, Emporia State University

Pesticides used in agriculture can be harmful to non-target insects including pollinating bees. When exposed foragers return to the hive, they inadvertently
expose their fellow workers to toxic pesticide residues. Neonicotinoid and organophosphate pesticides alter the levels and expression of antioxidants in
forager bees causing oxidative stress and damage to tissues, especially in the gut. Cannibidoil oil (CBD) is a non-psychoactive phytocannabinoid from
Cannibis sativa that has been shown in vitro to have antioxidant properties. To examine if CBD has an antioxidant effect on the bee gut in terms of gene
expression, we measured the impact of pesticides on foragers exposed to 10nmol of either Imidacloprid or Coumaphos alone or in combination with
100nmol of CBD in a 1M sucrose solution using qPCR and RNA-seq. Our initial study found that that the addition of CBD to foragers dosed with either
coumaphos or imidacloprid caused an upregulation of several genes involved in the antioxidant/detoxification pathway in the gut. For honeybees given
the combination of CBD+ coumaphos, a significant upregulation of Sod1 and 2 occurred. These genes help to rearrange superoxides to oxygen and
hydrogen peroxide. Additionally, SelT was upregulated, which acts as a peroxidase and can assist in protein re-folding, redox signaling, and hormone
metabolism. The addition of CBD+ imidacloprid caused a significant upregulation of several antioxidant genes including Sod1, Cat, Trx1 and MsrA. To
further examine the protective effect of CBD in the bee digestive system, we are conducting RNA-Seq analysis of the bee abdomen after pesticide and
CBD exposure.

54. The role of nuclear APC in regulating MUC2 expression and colonic inflammation

Anika James, Kristi L. Neufeld
University of Kansas, Lawrence, KS, USA

Adenomatous polyposis coli (APC) serves an instrumental role in the maintenance of colonic architecture and homeostasis. Although widely appreciated
as a critical colon tumor suppressor, roles for APC in inflammation and gut barrier integrity have yet to be fully unraveled. This study aimed to characterize
the role of APC in disease states such as inflammatory bowel disease (IBD) which is accompanied by considerable changes in quality and quantity of the
intestinal mucus. This protective mucus barrier, predominantly comprised of the mucin-2 (MUC2) protein, houses around 100 trillion commensal bacteria
that are involved in maintaining gut homeostasis. Alterations in mucus barrier function can lead to increased bacterial susceptibility of the colonic epithelium 
resulting in gut dysbiosis. Mice from our unique model with compromised nuclear import of Apc (ApcmNLS/mNLS mice) showed an increased susceptibility to
intestinal inflammation when colitis was induced experimentally compared to wild-type mice. In cultured human colon cells, we also showed a positive
regulation of expression of MUC2, and its known regulators—interleukin-1 β (IL1β) and interleukin-1 receptor (IL1R) by APC. We hypothesize that
transcriptional regulation via nuclear APC can affect MUC2 expression levels and can alter the protective mucus barrier. Preliminary data have shown that 
the colonic mucus layer in ApcmNLS/mNLS mice is significantly thinner when compared to wildtype mice. We have also identified differences in bacterial
species in ApcmNLS/mNLS mice versus their wildtype littermates. Overall, this study provides preliminary evidence that nuclear APC regulates MUC2
expression and gut barrier function, and thereby might impact colonic inflammation.

55. Computational Chemical Biology Core: A Chemical Biology of Infectious Disease COBRE Core Laboratory

David K. Johnson1 

1Computational Chemical Biology Core, University of Kansas, Lawrence, KS, USA

The University of Kansas Computational Chemical Biology Core (CCB) provides the computational resources and expertise to enhance the productivity of
researchers studying infectious diseases. The CCB is able to provide or assist with virtual screening, protein-small molecule docking, binding site
prediction, protein modeling and design, prediction of protein stability changes upon mutation, fragment based probe design, as well as preparation of
presentation graphics. The core utilizes the KU Community Cluster at the Advanced Computing Facility for its high-performance computing needs. The
KU Community Cluster offers 458 compute nodes with a total of 8,568 compute cores, including 17 nodes that offer GPU accelerated computing. The
CCB specializes in initial hit identification of nontraditional drug targets such as protein-protein or protein-RNA interfaces by offering high-throughput virtual
screening via pocket optimization with exemplar screening at protein-protein interfaces and hotspot pharmacophore mimicry of protein-RNA interactions.
The CCB works in collaboration with the Molecular Graphics and Modeling Laboratory.
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56. The Impact of Avpr1a Expression and Host-Microbiome Interactions on Visceral Hypersensitivity.

Leena Kader,1 Adam Willits1, Olivia Eller,2 Kyle Baumbauer,2 and Erin Young1

1Department of Anesthesiology, University of Kansas Medical Center, 2Department of Anatomy and Cell Biology, University of Kansas Medical Center

Visceral hypersensitivity (VH) is commonly cited as a major driver of chronic abdominal pain in “functional” gastrointestinal disorders (e.g., irritable bowel
syndrome) where persistent and/or recurrent abdominal pain is the primary unifying symptom regardless of any alterations in bowel habits. The complexity
of VH is in part influenced by genetic factors and individual differences in gut microbiome composition, yet specific mechanisms that generate VH remain
incompletely understood. Correspondingly, current treatments to primarily focus on symptom management rather than targeting physiological mechanisms 
responsible for generating VH. We have begun to examine the role of genetic susceptibility and microbiome response dynamics in VH development using
a preclinical model of intracolonic zymosan (ZYM) administration in which there are strain differences to VH susceptibility. Preliminary data reveals
differential susceptibility between ZYM-induced VH in two closely related C57BL/6 sub strains, one from Taconic Biosciences (C57BL/6NTac) and the
other from Jackson Laboratory (C57BL/6J). We have identified a VH candidate gene that encodes the arginine-vasopressin receptor 1A (AVPR1A) protein. 
We have further observed dynamic strain differences in the location and composition of the gut microbiome in response to ZYM corresponding to VH
susceptibility. Ongoing studies are focused on teasing apart the potential bidirectional relationship(s) between genetic susceptibility and host-microbiome
interactions in the etiology of VH. Identifying underlying mechanisms that drive VH would provide novel targets for pharmacological intervention and
decrease reliance on opioids, which are prescribed at a significantly higher rate to patients who report abdominal pain with no accompanying structural
disease.

57. The Function of EWS Protein in the Maintenance of Chromosome Stability

Haeyoung Kim1 and Mizuki Azuma1 

1Department of Molecular biosciences, University of Kansas

The EWS was originally discovered as part of a fusion gene with FLI1, in a pediatric bone cancer, Ewing sarcoma. Although the EWS-FLI1 fusion genes
is well characterized as a transcription factor, how loss of EWS allele plays a role in its pathogenesis is not well understood. Our previous study using
zebrafish ewsa (a homologue of human EWS) mutant displayed that Ewsa prevents tumorigenesis through regulation of mitosis and maintenance of
chromosomal stability. This study aims to further elucidate the molecular function of EWS in mitosis.
We established a stable cell line in DLD-1 cells that allows for conditional knockdown of both EWS alleles by employing Auxin Inducible Degron (AID)
system. Using CRISPR/Cas9, the AID was inserted to EWS alleles of DLD-1 and Auxin (AUX) treatment of the cells confirmed the degradation of EWS-
AID proteins. To determine whether EWS is required for maintaining chromosomal stability, the cells were synchronized to pro-metaphase, and were
treated with AUX for 24hrs concurrently. As a result, EWS knockdown (AUX+) cells displayed a higher incidence of lagging chromosomes compared to
the control (AUX-) cells. Consistently, two cell cycle AUX treatment (48 hrs) leads to the higher incidence of aneuploidy, suggesting that EWS is essential
for maintaining the chromosomal stability. Despite that the EWS knockdown cells displayed a high incidence of lagging chromosomes, and of aneuploidy,
it did not prolong the duration of cell cycle. Together, these results suggest that the EWS knockdown cells may override the mitotic checkpoint.

58. Wild-type Caenorhabditis elegans Isolates Exhibit Distinct Gene Expression Profiles in Response to Microbial Infection

Lansdon, Patrick,1 Carlson, Maci,1 and Ackley, Brian D.1
Department of Molecular Biosciences, University of Kansas, Lawrence, KS

The nematode Caenorhabditis elegans serves as a model system to study innate immunity against microbial pathogens. C. elegans have been collected
from around the world, where they have presumably adapted to regional microbial ecologies. Here we use survival assays and RNA-sequencing to better
understand how two isolates from disparate climates respond to pathogenic bacteria. We found that, relative to N2 (originally isolated in Bristol, UK),
CB4856 (isolated in Hawaii), was more susceptible to the Gram-positive pathogen, Staphylococcus epidermidis, but equally susceptible to Staphylococcus
aureus as well as two Gram-negative pathogens, Providencia rettgeri and Pseudomonas aeruginosa. Transcriptome analysis of infected worms found
gene expression profiles to be considerably different in an isolate-specific and pathogen-specific manner. We utilized geneset enrichment analysis to
categorize differential gene expression in response to S. epidermidis. In N2, genes that encoded detoxification enzymes and extracellular matrix proteins
were significantly enriched, while in CB4856, genes that encoded detoxification enzymes, C-type lectins, and lipid metabolism proteins were enriched,
suggesting these isolates have different responses to the pathogen, despite being the same species. Finally, to examine changes in transcriptional
networks post-infection, we cross-referenced our list of differentially expressed genes with a list of C. elegans transcription factors. In total, 22 transcription 
factors were differentially expressed between N2 and CB4856 worms following S. epidermidis infection, 13 of which were members of the nuclear hormone 
receptor family. Overall, discerning gene expression signatures in an isolate-by-pathogen manner can help us better understand the different possibilities
for the evolution of immune responses within organisms.

59. The Interactions of PhoU1 and PhoU2 Homologs in Staphylococcus aureus

Matthews, Clayton and Gardner, Stewart. Emporia State University, Department of Biological Sciences.

Methicillin-resistant Staphylococcus aureus (MRSA) is an aggressive, opportunistic bacterium and challenging to treat due to the rise in antibiotic
resistance. S. aureus pathogenesis is closely related to virulence factors and persister formation, transiently antibiotic-tolerant bacterial cells. PhoU
homologs are critical in defining the regulation of persister cell formation and phosphate (Pi) metabolism in invasive bacteria. Specifically, two PhoU protein 
homologs in S. aureus, PhoU1 and PhoU2, are instrumental in regulating the PstSCAB phosphate transport complex and key to the formation of persisters. 
How these homologs interact within S. aureus phosphate regulation remains unclear. Previous research in Escherichia coli shows that PhoU regulates
PstSCAB and PhoB-PhoR. This comprehensive research focused on the two proteins interaction using a Bacterial Adenylate Cyclase Two-Hybrid (BACTH) 
system. In addition, the level of interactions between proteins was determined using quantitative Beta-galactosidase and qualitative colorimetric assays.
Protein structures were observed using Phyre2 and Cluspro protein modeling software. These observations indicate PhoU1 self-dimerizes. Additionally,
PhoU2 and PhoR also self-dimerize. The analyses revealed there is some, although weak, interaction between PhoU1 and PhoU2. PhoU1 interacts with
PstB; however, there is no interaction with PhoU2 and PitA. Furthermore, research findings also indicate the structure of PhoU1 and PhoU2 dimers and
possible phoU1-phoU2 heterodimer determined the most physically possible dimerization between PhoU1 and PhoU2 subunits. This study provides a
coherent understanding of PhoU1 and PhoU2 involvement in phosphate regulation in S. aureus and the proteins’ response to environmental phosphate
levels.
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60. Regulation of microRNA strand selection in vivo

Jeffrey C. Medley1 and Anna Y. Zinovyeva1 

1Division of Biology, Kansas State University, Manhattan, KS 66502

Proper control of gene expression is critical for cellular homeostasis and normal animal development. microRNAs (miRNAs) are key regulators of eukaryotic 
gene expression that target mRNA transcripts for translational repression. Once transcribed, miRNA precursors are processed into double-stranded
intermediates referred to as duplexes. Each duplex comprises two strands destined for different fates: one strand is loaded into an Argonaute effector
protein to form the miRNA-induced silencing complex (miRISC), while the other strand is degraded. The miRNA strand selected for Argonaute loading
determines the target repertoire of miRISC. Interestingly, altered miRNA strand selection is observed in certain developmental and tissue-specific contexts, 
suggesting that miRNA strand selection is regulated. Further, alternative miRNA strand selection is observed in human diseases including several cancers. 
However, our understanding of how miRNA strand selection is regulated is limited. We aim to investigate the regulatory mechanisms of miRNA strand
selection using Caenorhabditis elegans as a model. Recent evidence suggests that uridylation of human miR-324 influences strand selection and is
implicated in glioblastoma. However, the extent to which uridylation or similar miRNA modifications contribute to strand selection remains unknown. We
will investigate the genome-wide role of uridylation and adenylation in the regulation of miRNA strand selection. Further, we propose to determine the
identity of a novel regulator of miRNA strand selection that suppresses a C. elegans Argonaute mutation with defective miRNA strand selection. Our
findings will provide insight into how miRNA strand selection is regulated and how strand selection might become dysregulated in human disease.

61. Characterizing the functional relationship between satellite glial cells and nociceptors in the mouse dorsal root ganglia.

Taylor B. Messer1, Olivia C. Eller1, Jennifer G. Nelson-Brantley1, Erin E. Young1,2, Kyle M. Baumbauer1,2

Department of Anatomy and Cell Biology, University of Kansas Medical Center, Department of Anesthesiology, University of Kansas Medical Center

The mechanisms underlying chronic pain disorders remain unknown, leading to a lack of effective treatment options. One factor contributing to pain
chronicity is the alteration of nociceptor function. Activity of nociceptors may be modulated by peripheral glial cells known as satellite glial cells (SGCs),
that ensheath nociceptor cell bodies in the dorsal root ganglia (DRG).  To investigate whether SGC activation influences nociceptor firing, we genetically
expressed the light sensitive channel, channelrhodopsin (ChR2), in putative SGCs under the glial fibrillary acidic protein (GFAP) promotor. Imaging of
EYFP tagged to ChR2 confirmed successful insertion into SGCs. Electrophysiological recordings performed using our ex vivo skin/nerve/DRG/spinal cord
preparation, which leaves the entire peripheral nervous circuit connected, demonstrated that activation of SGCs using 473 nm LED light resulted in the
generation of somatic action potentials in nociceptor cell bodies. These results provide strong evidence that SGCs functionally interact with nociceptors to
influence their firing patterns. Ongoing experiments are working to identify potential neurochemical mediators and how inflammation affects SGC-
dependent activation of nociceptors.

62. Role of Nrg1 protein and quorum sensing molecule in C. auris biofilm formation

Anuja Paudyal1 and Govindsamy Vediyappan1

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

Candida auris is an emerging antifungal resistant human fungal pathogen increasingly reported in healthcare facilities. It persists in hospital environments,
on skin surfaces, and can form biofilms readily on skin mimicking environments. It exists primarily in yeast form, however pseudohyphal and hyphal forms
have also been reported. Nrg1p is a zinc-binding transcription factor that negatively regulates hyphal growth in C. albicans and affects biofilm formation. C.
auris does not produce true hypha under standard in vitro growth conditions, and the role of Nrg1p in C. auris is unknown. Here, we investigated the
expression of Nrg1p in C. auris. Proteomic analyses revealed the expression of Nrg1p on the cell surface, an unexpected finding for a nuclear protein, and 
was further confirmed by immunofluorescence microscopy. Nrg1p expresses in all four clades of C. auris and is dependent on growth conditions. To
determine its cellular role, we are creating nrg1 null mutant using the CRISPR-Cas9 approach. The quorum-sensing molecule (QSM), farnesol, a known
inhibitor of germ tube formation and biofilm growth in C. albicans, is linked with Nrg1p. Interestingly, we also found QSM activity in C. auris that inhibits C.
albicans germ tube formation. Taken together, the cell surface expression of Nrg1p may assist in the skin-colonizing lifestyle during its pathogenesis, and
further analysis of nrg1 null mutant will reveal its cellular function.

63. TIMP-1 as a Potential Effector of Nav Expression and Inflammatory Pain

Rena N. Stair1, Olivia C. Eller1, Erin E. Young1,2, Kyle M. Baumbauer1,2

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

Unresolved inflammation contributes to chronic pain development. Millions of Americans are affected by chronic pain, yet treatment remains largely
ineffective. Therefore, understanding how inflammation resolves is integral for developing effective therapeutics. Towards this goal, we
have identified tissue inhibitor of metalloproteinases (TIMP-1) as a regulator of inflammatory pain. Mice with genetic deletions of TIMP-1 (T1KO) exhibit
prolonged mechanical and thermal hypersensitivity following cutaneous inflammation compared to wild-type (WT) mice. Electrophysiological recordings
from nociceptive neurons revealed that T1KO nociceptors exhibit lower activation thresholds and increased incidence of spontaneous activity and
afterdischarge in response to inflammation. These results suggest that increased nociceptor firing increases behavioral sensitivity in T1KO mice. Recent
RNA sequencing of dorsal root ganglia (DRG) from T1KO mice revealed increased expression Scn9a and Scn10a, genes that encode Nav 1.7 and Nav1.8,
respectively, relative to WT mice. Subsequent analysis of protein and gene expression confirm increased expression of Nav1.7 in T1KO DRG, suggesting
that increased Nav activity may underly nociceptor activity and pain in T1KO mice, and that TIMP-1 may serve to normalize Nav-dependent nociceptor
action potential firing. Moreover, these results suggest a novel TIMP-1-mediated mechanism that may function to attenuate inflammatory pain.
NINDS R03NS096454, NINDS R21NS104789 (KMB) Rita Allen Foundation Award in Pain (KMB) KUMC Biomedical Research Training Program (OCE)
Madison and Lila Self Graduate Fellowship (RNS) NIGMS P20GM103418 (KMB, OCE, EEY)

64. Reversal Chemotherapeutic Resistance of Triple-Negative Breast Cancer via Functionally Inhibiting RNA-binding Protein HuR

Lanjing Wei 1, Qi Zhang 2, Cuncong Zhong 3, Jeffrey Aubé 4, Danny R. Welch 5,6, Xiaoqing Wu 2,6*, Liang Xu 2,6,7*
1 Bioengineering Program, 2 Department of Molecular Biosciences, 3 Department of Electrical Engineering and Computer Science, The University of
Kansas, Lawrence, KS, USA. 4 Division of Chemical Biology and Medicinal Chemistry, UNC Eshelman School of Pharmacy, The University of North
Carolina, Chapel Hill, NC, USA. 5 Department of Cancer Biology, The University of Kansas Medical Center, Kansas City, KS, USA. 6 The University of
Kansas Cancer Center, The University of Kansas Medical Center, Kansas City, KS, USA. 7 Department of Radiation Oncology, The University of Kansas
Medical Center, Kansas City, KS, USA.
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Chemotherapy remains the primary systemic treatment of triple-negative breast cancer (TNBC). However, patients often develop resistance to 
conventional chemotherapy, resulting in poorer prognosis and higher tumor reoccurrence than other subtypes of breast cancer. The Hu antigen R (HuR)  
plays an important role in chemoresistance. It is a posttranscriptional regulator, which can stabilize target mRNAs and upregulate the expression of 
encoded protein associated with chemoresistance. The overexpression of HuR, especially accumulated cytoplasmic expression, has been identified to be 
related to chemoresistance in many types of cancer cells. We hypothesize that inhibition of HuR function by disrupting its interaction with mRNAs can 
accelerate the decay of mRNAs and thus reduce the translation of proteins responsible for chemoresistance. 
Recently, we reported a small molecule HuR inhibitor, KH-3, which potently inhibits HuR function by disrupting the HuR-mRNA interaction. In this study, 
we aim to verify that HuR is a target for overcoming chemoresistance and evaluate whether KH-3 can enhance the efficacy of chemotherapy for TNBCs. 
MDA-MB-231 cell sub-lines were generated with docetaxel or doxorubicin. Results show that KH-3 could synergize chemotherapy for TNBC in vitro and 
in vivo. More interestingly, KH-3 treatment could re-sensitize resistant TNBC cells to chemo-drugs, indicating that HuR inhibition can overcome acquired 
chemoresistance. Several pathways and HuR direct target mRNAs are found to be involved in acquired chemoresistance. The detailed molecular 
mechanisms of how KH-3 sensitizes TNBC to chemotherapy is currently under investigation. This study provides a new strategy to overcome 
chemotherapy resistance of TNBC. 

65. Implications For Inflammation And Host-Microbiome Interactions In Bowel Dysfunction And Pain After Spinal Cord Injury

Adam Willits,1 Leena Kader,1 Olivia Eller,2 Kyle Baumbauer,2 and Erin Young1

1Department of Anesthesiology, University of Kansas Medical Center, 2Department of Anatomy and Cell Biology, University of Kansas Medical Center

Neurogenic bowel (NB) affects up to 60% of people with spinal cord injury (SCI) and is characterized by slow colonic transit, constipation, and chronic
abdominal pain. NB rarely resolves and tends to worsen over time, making it a long-term physical and psychological challenge for people with SCI. The
knowledge gap surrounding the underlying mechanisms of NB after SCI means that interventions are symptom-focused with only modest gains reported.
Identifying the mechanism(s) that initiate and maintain NB after SCI is critically important to the development of evidence-based, novel therapeutic options
for bowel dysfunction and pain after SCI. Using a translational spinal contusion mouse model that recapitulates the clinical NB symptoms after SCI, we
can begin to tease apart the mechanisms underlying NB. Preliminary analyses using this model indicate a rapid and persistent increased expression of
inflammatory mediators, expansion of lymphatic nodules, and disruption of the sterile intestinal mucus bilayer. Without the protective mucus barrier,
microbes are observed translocating into the intestinal wall as early as 24 hours. These bacteria are known to initiate local host gene expression changes
and may contribute to long term negative health outcomes. Follow-up analyses identified a corresponding upregulation in mRNA transcripts related to
bacterial stimulation and defense responses in primary spinal afferents as well as hyperresponsiveness of primary vagal afferents to autologous stool
samples. The potentially maladaptive colonic inflammation and host-microbiome interactions provide a biological substrate for NB after SCI with the
potential for novel therapeutic interventions targeting these biological processes to prevent or treat NB.

66. A telomere associated system of paramutation in Drosophila virilis mediated by maternally provisioned piRNAs

Ana P. Dorador, Justin P. Blumenstiel, Department of Ecology and Evolutionary Biology, University of Kansas

Paramutation is the phenomenon by which a silent alle can turn off a normal allele in trans in an epigenetic manner. The silenced state of the wildtype
allele can persist through generations even in the absence of the original paramutagenic allele. The mechanisms underlying paramutation are poorly
understood. Further, little is known about how paramutation shapes gene expression under natural conditions. In this study, we characterize a novel
system of paramutation in Drosophila virilis. Previous studies have shown that maternally transmitted piRNAs that target the center divider (cdi) gene in
D. virilis have the capacity to silence expression of cdi in the next generation. In addition, it has been shown that piRNAs that target cdi can be maintained
in subsequent generations in the absence of the original silencing allele. However, it is not known whether this pattern of piRNA biogenesis and maternal
transmission coincides with epigenetic repression of cdi expression across generations. To determine if cdi piRNA biogenesis mediates paramutation, we
measured the expression of cdi in the ovaries of females heterozygous for the silencing allele, as well as their daughters that lack the silencing allele. We
found that the daughters - lacking the paramutagenic allele - had significantly lower cdi expression in the ovaries compared to a genotypically identical
strain with no piRNAs mapping to cdi. This study thus describes a new system of paramuation in Drosophila virilis, which can serve as a baseline for future 
studies that seek to understand how paramutation is regulated.

67. Quality assessment of a beetle genome with Blobtools2

Disleve Kanku, Will Tank, Teresa Shippy, Susan Brown, K-INBRE Bioinformatics Core, Division of Biology, Kansas State University

The KSU Bioinformatics Center has recently obtained newly sequenced genomes of several tenebrionid beetles for comparative genetic studies. Each
genome needs quality assessment prior to further analysis. I used a Blobtools 2 pipeline previously developed by Bioinformatics Center staff to analyze
the genome of Zophobas atratus, commonly known as the super worm because of the large size of its larvae. The Busco analysis indicates a completeness 
of 91.8% of genome. The analysis also detected genomic scaffolds that appear to represent contamination from Chordata, Nematoda and Porifera.

68. Prevalence of Three Cancers in Five States Using the Analysis of Variance (ANOVA)

MacKenzie Mims1, Marcus Jackson2, Susan Matthew3, Kjoy Abraham1, Sharon Lewis4 

1Department of Biology, Langston University, Langston, OK; 2Department of Computer and Information Science, Langston University, Langston, OK
3Department of Psychology, Langston University, Langston, OK; 4Department of Chemistry, Langston University, Langston OK

We mined the Center for Disease Control U.S. Chronic Disease Indicators database to compare cancer mortality rates in African Americans, Caucasians
and Hispanics as reported from 2013-2017. We performed a single factor Analysis of Variance, ANOVA, to determine if there was a significant difference
between the occurrence of 3 cancers (lung/bronchus, oral cavity/pharynx, and colon/rectum) in each of the 3 populations. This research was performed in
Oklahoma; therefore, we restricted our study to the states surrounding Oklahoma to include Texas, Missouri, Arkansas, and Colorado. Our dependent
variables were the 3 types of cancer. Our independent variables were the 5 states. Initially, we used ANOVA on Microsoft Excel. We knew we could
proceed with ANOVA for the African American and Caucasian studies, because our F-ratio exceeded our F-critical, thus we were able to reject the null
hypothesis since there was a significant impact. We could not continue ANOVA for Hispanics due to the F-ratio being smaller than F-critical value. Finally,
we generated pairwise comparisons for the cancers using their mean values to evaluate the variance using Tukey's Honestly Significant Difference. Our
results proved significant differences between lung/bronchus and colon/rectum and between lung/bronchus and oral cavity/pharynx for African Americans
and Caucasians. However, we proved that there was no significant difference between colon/rectum and oral cavity/pharynx for Caucasians and a partial
significant difference for African Americans. ANOVA was an excellent statistical tool to use to identify the variance of the cancers in these populations.
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69. A workflow for the identification of novel transposable element insertions in Drosophila virilis pooled long reads

Eva T. Morrison, Justin P. Blumenstiel, Department of Ecology and Evolutionary Biology, University of Kansas.

Transposable elements, first discovered by Barbara McClintock in the 1940s, are known to jump around the genome. Currently, there is a lack of robust
tools to discover where these elements insert. This can be attributed to the limitations of short sequencing reads and the diverse nature and characteristics 
of each transposable element. Recent advancements in long-read sequencing technology have now made it possible to identify new insertions without
ambiguity. I have created a workflow that enables the detection of de novo transposable element insertions using nanopore sequencing. The workflow
begins with running RepeatMasker on available genome assemblies and long nanopore reads collected from pooled individuals. Nanopore reads masked
for transposable elements are then mapped to the masked assemblies to provide a normalized genomic coordinate system for later comparison. bedtools
is then used to compare coordinates of known transposable element insertions in the genome assemblies to the location of insertions identified within the
nanopore reads. Using this approach, we have validated the mobilization of transposable element families that are known to become activated in a
syndrome of hybrid dysgenesis in Drosophila virilis. This workflow could be influential in future transposon research by providing a singular tool for the
annotation of de novo transposable element insertions in pooled long-read sequencing experiments.

70. Evolutionary transitions in vectored viruses

Kent Winata Setiawan
University of Kansas

Many of the pathogens infecting humans are vectored by insects (dengue, zika), but others are not (coronaviruses, influenza). Given the taxonomic
distribution of vectored vs. non-vectored pathogens, it is clear that the vectored “lifestyle” must be gained and lost over evolutionary time. Thus far there
are only rare cases where we can study transitions between vectored and non-vectored closely related pathogens. We used viral metagenomics to discover 
a likely non-vectored RNA virus infecting Drosophila with close relatives that use mosquitos as vectors. Using RNA sequencing data, we were able to de
novo assemble transcriptomes and screen for viral sequences using a viral protein database. We found several viruses, but focus on one homologous to
an unclassified RNA virus, “Hubei odonate virus 15”, which has a genome consisting of only 5 segments. We used the RNA-dependent RNA Polymerase
protein (RDPR) to find similar viral sequences and constructed a phylogenetic tree which indicated that both our newly discovered virus and the odonate
virus cluster within the Orbiviruses. These viruses are double stranded RNA viruses, with segmented genomes (9-12 segments) that often use insect
vectors to infect a range of vertebrate hosts. Given that Odonata (Dragonflies) and Drosophila are unlikely to be vectors, we hypothesize that these viruses 
may have lost the segments necessary for vertebrate host infection. To test this, we performed additional screening of RNA-sequencing data from 80 wild-
caught individuals to search for other proteins associated with the larger (vectored) virus genome and found no evidence for these other segments.

71. Annotation of Apoptosis Genes in Tribolium madens

Tessa Ervin, Teresa Shippy, Will Tank, Susan Brown
K-INBRE Bioinformatics Center, Division of Biology, Kansas State University

Apoptosis, or programmed cell death, is an integral part of development and cell processes. It contributes to development of anatomic structure, more 
efficient organismic hygiene, and notably, cancer prevention. It is regulated by several genes in a pathway, involved in both activation and inhibition of 
apoptosis. The major activators of apoptosis are caspases. Once a caspase is activated, the rest of the caspases in the pathway are activated in a cascade, 
ultimately resulting in cell death. The roles of caspases are highly conserved across the Metazoa, although the number of genes varies. I am annotating 
genes from the apoptosis pathway in the black flour beetle, Tribolium madens. As expected, there is strong conservation of apoptosis genes between 
Tribolium madens and the related species Tribolium castaneum. 

72. Molecular mechanism of gene repression by EAR motif in HD-Zip IV transcription factors

Karrer, Lindy G.,1 Bilal Ahmad2, and Kathrin Schrick2 

1Department of Biochemistry and Molecular Biophysics, and 2Division of Biology, Kansas State University, Manhattan, KS

Class IV homeodomain leucine-zipper (HD-Zip IV) transcription factors are important developmental regulators of gene expression in the plant epidermis.
GLABRA2 (GL2) is a family member required for trichome development, seed coat formation, and root epidermal patterning. GL2 contains an ethylene-
responsive element binding factor-associated amphiphilic repression (EAR) motif. The working hypothesis is that the EAR motif is needed for GL2 function 
in transcriptional function of target genes. Observation of protein interaction focused on the EAR motif will be used to analyze its importance in the function 
of GL2. EAR motif mutants have been created and phenotyping tests are underway, in order to categorize the physical characteristics of the mutants.
Quantification of the trichomes in the EAR mutant suggests a partial phenotype in terms of number of trichomes and branching patterns. Root hair
quantification and seed mucilage analysis studies are underway. Yeast two-hybrid (Y2H) assays will be conducted using GL2, EAR motif mutants, and
known chromatin remodeling proteins that are candidates for GL2 interactors. Tissue specific CRISPR technology will be used to knock out GL2 interacting 
proteins identified from the Y2H assays. This work will advance our understanding of the transcriptional repression mechanism and the importance of the
EAR motif in HD-Zip IV transcription factors.
This project is supported by the Kansas INBRE, P20 GM103418 and the National Science Foundation, MCB 1616818.

73. Infection Dynamics in Drosophila innubila Nudivirus (DiNV) virus in Drosophila innubila

Kaitlin Robinson, Robert L Unckless
Department of Molecular Biosciences University of Kansas, Lawrence, Kansas, USA

Drosophila innubila is a mushroom feeding species that is predominantly found in the Southwest United States and is capable of being infected with a
DNA virus known as Drosophila innubila Nudivirus (DiNV). Genetic variation in this virus exhibits a bimodal distribution of virulence with a 100-fold
difference between high and low virulence types in infected individuals. Flies collected from the Southwest Research Station in Portal, Arizona and the
surrounding mountain ranges were sampled and tested for infection with the ultimate goal of determining the frequency of high and low type over the
course of several years and tracking the evolution of virulence. The authors would like to acknowledge the assistance of KINBRE in the construction of
this work, under the grant K-INBRE P20 GM103418.
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74. Development of a Skin-Wearable Wireless Sweat Monitoring System for pH, Sodium, and Glucose  
 
Self, Micah,1 Yongkuk Lee1 

1Department of Biomedical Engineering, Wichita State University  
 
Sweat is an important bodily fluid that can be non-invasively collected from many different areas of the body and contains valuable biomarkers for a variety 
of clinical and physiological applications including early diagnosis of diseases. Current sweat analysis relies on sweat samples collected using absorbent 
pads or rigid tubes, which are inconvenient and not suitable for rapid real-time monitoring. Therefore, this study seeks to create a sweat monitoring system 
that can offer continuous, wireless sweat monitoring while maintaining user comfort.  
 
The goal of this study will be achieved by focusing on three specific aims: 1) the development of solid-state miniaturized electrochemical sensors for pH, 
sodium and glucose, 2) the optimization of Near Field Communication (NFC) antennas with long working distances, and 3) the integration of components 
onto a low-profile skin-wearable platform. The current focus of this study is the development and optimization of the NFC antennas. Multiple antennas 
were designed based on Wheeler approximation formulas and fabricated using microfabrication techniques to create thin, flexible antennas. The external 
capacitance of the antennas was fine-tuned to give a resonant frequency of 13.56 MHz using a network analyzer. The coupling distances between antennas 
were measured and compared with theoretical coupling factors calculated by design parameters. Our results confirmed the consistency between 
experimental and theoretical measurements. Overall, our finding will serve as a stepping stone to develop a comfortable, skin-wearable wireless sweat 
monitoring system. 
 

75. Cardiomyopathy-Causing Genes in Humans and Their Presence in the Tribolium madens Beetle 
 
Nicholas Weis, Teresa Shippy, Will Tank, Susan Brown 
K-INBRE Bioinformatics Core, Division of Biology, Kansas State University 
 
Cardiomyopathy is a disease that causes the heart to inefficiently pump blood throughout the body. The disease is a broad classification, as 
cardiomyopathy can have many different causes and origins throughout the heart’s chambers. The disease is broken down into three main types: dilated, 
hypertrophic, and restrictive. All three present them same, as all three cause a decrease in cardiac output. The heart of Tribolium madens moves a fluid 
called hemolymph. Hemolymph is similar to blood in that it transports nutrients, hormones, and organic compounds throughout the body. While the human 
heart and T. madens heart differ in size and structure, their goal is the same: to propel a fluid forward. Furthermore, their structural makeup is also similar. 
Both hearts have a network of proteins allowing the muscle to contract. I annotated genes that, when defective in humans, are known to cause 
cardiomyopathy. These genes, if mutations have occurred causing incorrect proteins to be produced, could theoretically lead to ineffective hemolymph 
movement in T. madens. The genes annotated have a variety of purposes, ranging from assisting with contraction to structural functions.  
 

76. Analysis of the Role of RsbW in Chlamydia trachomatis 
 
Emily Hughes1, Srishti Baid1, Michael L. Barta1, and P. Scott Hefty1 
1Department of Molecular Biosciences, The University of Kansas, Lawrence, KS, USA 
 
Chlamydia trachomatis is the most commonly reported bacterial sexually transmitted infection in the US, with no vaccine and limited treatment options, 
due to a limited understanding about its basic biology and pathogenesis. Chlamydia has a biphasic developmental cycle and is regulated by multiple 
factors. There are 3 main sigma factors known in Chlamydia and they are potentially targeted by one protein of interest, RsbW, which is a switch-protein 
kinase in the Rsb phosphoregulatory partner switching system. The Rsb system also has a sensor phosphatase called RsbU. Upon genetic disruption of 
RsbU, growth defects were observed, thereby indicating the importance of this system for chlamydial growth. RsbU dephosphorylates the intermediate 
RsbV which allows RsbW to rephosphorylate RsbV, thus forming an RNA holoenzyme polymerase which can then activate transcription of chlamydial 
genes. In previous in-vitro studies, it has been hypothesized that RsbW interacts with the primary sigma factor, σ66. By utilizing RsbW under a Tet inducible 
system, we can understand its role in Chlamydia. The effect of over-expression of RsbW can be studied and differences, if any, in the transcription of 
sigma factor regulated genes can be monitored. Our results indicate that upon overexpression of RsbW there were no significant differences in progeny 
production, possibly suggesting that σ66 is not affected by RsbW. Additionally, an immunoprecipitation was performed to assess the interacting partners of 
RsbW. Future directions include identification and analyses of the interacting partners of RsbW which could provide insights into its role in Chlamydia.  
 

77. FSH-signaling downregulates whereas LH-signaling upregulates the granulosa cell genes for ovarian follicle maturation 
 
Eun B Lee1,2, Saeed Masumi1, Iman Dilower1,2, Anohita Paul1, Hindole Ghosh1,  
V. Praveen Chakravarthi1,2,3, Michael W Wolfe2,3, and MA Karim Rumi1,3.  
1Department of Pathology and Laboratory Medicine, 2Department of Molecular and Integrative Physiology, 3Institute for Reproduction and Perinatal 
Research, University of Kansas Medical Center, Kansas City, KS. 
 
Gonadotropin receptors are expressed in the somatic cells of ovarian follicles. While theca cells mediate the initial steps in steroidogenesis, granulosa 
cells are involved in both steroidogenesis and oogenesis. As oocytes do not express the gonadotropin receptors, gonadotropin induced oocyte maturation 
is dependent on the somatic cells. Granulosa cells express the receptors for both follicle stimulating hormone (FSH) and luteinizing hormone (LH), and 
these cells are the major targets of gonadotropin responses. Although gonadotropin receptors are G-protein coupled receptors that predominantly signal 
through cAMP-dependent or independent activation of protein kinases, a crucial step in gonadotropin responses is the activation or inhibition of 
transcriptional regulators that induces or represses gene expression. PMSG administration stimulated follicle development to antral stage, whereas 
administration of hCG induced follicle maturation to preovulatory stage, oocyte maturation, and ovulation. RNA-seq analyses identified differential 
expression of a large number of genes following gonadotropin administration. Remarkably, 87% of the differentially expressed genes (2079 out of 2,386) 
after PMSG treatment, were found to be downregulated. Even though only 13% genes were upregulated by PMSG, it included genes like Lhcgr, Cyp19a1, 
and Star that are essential for hCG response. While PMSG treatment predominantly repressed the granulosa cell genes, approximately 60% of the 
differentially expressed genes were upregulated 4h after hCG treatment. Our findings indicate that temporal downregulation of basally expressed genes 
in granulosa cells is required for FSH-signaling mediated follicle development, however, subsequent upregulation of the downregulated genes are 
necessary for LH-signaling induced oocyte maturation and ovulation. Supported by P20GM103418 
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78. Promiscuity of the Chromobacterium subtsugae QS Receptor CviR and Its Role in Interspecies Competition

Cheyenne Loo1, Pratik Koirala1, Saida Benomar1, Anna Oller2, and Josephine Chandler1

1Department of Molecular Biosciences, University of Kansas, Lawrence, KS, USA; 2Department of Molecular Biosciences, University of Central Missouri,
Warrensburg, MO, USA

Many bacteria use quorum sensing communication to coordinate gene transcription in a population density-dependent manner. QS regulates diverse
behaviors, such as biofilm formation and virulence. Previous experimentation shows that the QS signal receptor of the soil saprophyte Chromobacterium
subtsugae (CviR) is able to respond to signals that are structurally distinct from the native C. subtsugae signal. A co-culture competition model between
C. subtsugae and fellow QS-abled soil bacterium Burkholderia thailandensis has shown that the promiscuity of CviR allows it to “eavesdrop” on signals
produced by B. thailandensis and subsequently activate the secretion of toxins that are important for C. subtsugae to compete with B. thailandensis. Here,
we show that the primary QS-controlled toxin involved in eavesdropping is hydrogen cyanide (HCN). We also show that all three of the native B.
thailandensis QS signals are able to stimulate production of HCN through CviR to varying degrees. Our results are consistent with the idea that the
promiscuity of CviR and subsequent activation of HCN and other toxins might be important for C. subtsugae to compete for space and nutrients in
polymicrobial soil communities.

79. Bacteriophage Adastra: Replication Characteristics and Preliminary Genome Sequence Analysis

Pendergrass, Eliana,1 Herbig, Andrew1

1Department of Biology, Washburn University

Bacteriophages are viruses which exclusively infect, and replicate within, bacterial cells. They consist of nucleic acid genetic information encapsulated in
a protein shell with additional proteins that allow a bacteriophage to transmit its genetic information inside its host to direct all replication activities. Since
bacteriophages specifically infect bacteria, there is hope for their therapeutic usage in treatment of bacterial infections that do not respond to antibiotics.
Therefore, bacteriophages are very important in potential medical advancements. The bacteriophage Adastra was isolated from soil and shown to infect
the Gram positive, endospore-forming bacterium Bacillus subtilis. Experiments were performed to characterize phage replication and pH stability. Adastra
phage is stable at a pH range of 6-8. We also obtained genome sequence data using long-read Oxford Nanopore MinION technology and short-read
Illumina reads. From our preliminary sequence analysis, the 136,306 bp Adastra genome is comparable to that of bacillus phage SP8. Work is ongoing to
finish structural and functional annotation of the Adastra genome. Determination of the genetic sequence will allow phylogenetic comparisons to other
bacteriophages and insights into its molecular biology.

80. Adenomatous Polyposis Coli and Topoisomerase II-α

Collette L. Wright1 and Kristi L. Neufeld1

1Molecular Biosciences, University of Kansas, Lawrence, KS

Colorectal cancer is one of the most commonly occurring cancers worldwide, with approximately 80% being associated with mutations in the Adenomatous
Polyposis Coli gene, or APC. APC is a tumor suppressor gene that encodes a large, multi-domain protein that is thought to be involved in several key
cellular processes. One of the most notable pathways APC participates in is the Wnt Signaling pathway, which has been a major focus of cancer research
related to APC. The Neufeld Laboratory has previously found that APC can localize to the nucleus as well as interact with Topoisomerase IIα (TopoIIα).
Topoisomerases are critical cell cycle regulators, utilized in DNA replication and the subsequent “detangling” or decatenation of replicated chromosomes.
Using poisons that specifically target topoisomerase in replicating cancer cells is a standard treatment tactic. Unfortunately, colorectal cancers appear to
be resistant to topoisomerase-targeting drugs. We have shown that cancer cells with APC mutations are more resistant to Topoisomerase poisons than
those with wild-type APC. Thus, the interaction between Topoisomerase IIα and APC must be further elucidated to reveal mechanisms for reversing this
resistance. We hypothesize that colorectal cancers which typically only express truncated APC protein are resistant to TopoIIα inhibitors because the APC
domains expressed interfere with the endogenous TopoIIα activity. Here, we utilize in vitro Topoisomerase IIα DNA decatenation assays to measure the
effect of specific APC regions on topoisomerase activity. We present results of Topoisomerase activity assay optimization, along with preliminary data
from experiments where APC fragments were added to the assay.

81. Investigating Sex-Specific Responses to Odor Cues in Male and Female Prairie Voles Following Social Defeat

Jeff Goff, Maria Tickerhoof, Miranda Anaya, Adam Smith
Department of Pharmacology and Toxicology, University of Kansas

Social conflict can often induce an aversion to social interaction, a behavior associated with social anxiety in humans. Social defeat is a method of
simulating social conflict, causing an avoidance of conspecifics. Defeat, in most rodent models, is limited to male subjects. However, prairie voles (Microtus 
ochrogaster) are a rodent species that displays aggression in both sexes, leading to a more diverse understanding of the effects of aversive social
interaction. This study expands on research about threat assessment in both sexes by observing responses to social and predatory odorants, following
social conflict. Subjects were exposed to a same sex aggressor for one hour on three consecutive days which has previously shown to induce an avoidance 
of conspecifics. One week after the third day, subjects were exposed to a social, neutral, or predator odor. Since defeat exposure typically leads to
avoidance, we hypothesized that it would subsequently cause an avoidance of a conspecific odor similar to that of a predator odor. Analysis of animal
behavior during odor exposure showed that male subjects avoided social odors following defeat, as expected. However, female subjects that were exposed 
to conflict did not display the same aversion to the social stimuli. This could imply that females do not rely on olfactory cues for decision making in the
same way that males do.

82. 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. 
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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.  

83. Evaluating role of neuropeptide receptor agonist in the production of cytokines by TLR ligand-stimulated macrophages

Kristin Moore1, Pankaj Baral2, Allison Moore2

1 Department of Biology, Langston of Univeristy; 2Department of Biology, Kansas State University

Sensory neurons release neuropeptides including calcitonin-gene related peptide (CGRP) in our peripheral tissues. Sympathetic nerve fibers secrete
neurotransmitter noradrenaline (NA). Neuropeptides and neurotransmitters can bind with macrophages through their cognate receptors and modulate the
inflammation through cytokine production. They have potent effects in modulating the tissue vasculature and smooth muscle tone by acting on their
receptors and regulating downstream signaling pathways. They are G-protein coupled receptors (GPCR), couple with Gi, Gs, or Gq molecules. In this
project, we evaluated the role of neuropeptide and neurotransmitter receptor agonists in cytokine production by TLR ligand-stimulated macrophages using 
macrophage cell line RAW 264.7. We stimulated the RAW 264.7 cells with TLR ligands in combination with CGRP and NA, for six hours. After performing
ELISA using BioLegend kits, we determined the levels of TNF-alpha and IL-6 in culture supernatant after stimulation. Based on the levels of cytokines
between TLR ligand-stimulated cells and TLR ligand-stimulated cells with CGRP or NA, our results are inconclusive about the effects of CGRP and NA
treatment on cytokine production. Further experiments with other doses of CGRP and NA and different time points may help to conclude the role of
neuropeptides and neurotransmitter in macrophage cytokine production.

84. Behavioral differences in social interactions following differential emotional trauma in rats.

Alyssa Scott, Katie Rodriguez, Tessa Maze, Greg Erickson, Ashi Wickramasundara, and Maria M. Diehl.
Kansas State University

Individuals with PTSD and other anxiety disorders show excessive fear and persistent avoidance of activities, places, or people associated with their
emotional trauma. Consequently, such individuals have difficulty assessing danger, which can lead to deficits in social interactions. Preclinical studies in
rats can reveal how social interactions are altered by emotional trauma. Here, we combined two established aversive learning paradigms (platform-
mediated avoidance and fear conditioning) to examine the behavioral effects of differential emotional trauma on social interactions. Following conditioning,
rats underwent social exploration and social dominance to assess if trauma type affected social exploration or dominance behavior.  On the last day of
conditioning, Avoidance and Naïve rats showed similar fear levels (assessed by suppression of bar pressing), which was significantly lower compared to
Fear rats (p<0.05). During social exploration, male Fear rats showed a greater change in time spent near the center cage when the unfamiliar rat was
present compared with female Fear rats.  We also found an effect of trauma type on social dominance: Fear rats tended to show more dominance over
Avoidance rats but not over Naïve rats. Despite Avoidance and Fear rats receiving a similar number of tone-signaled footshocks (~16, across 8 days),
Avoidance rats behaved like Naïve rats during social exploration, suggesting that an adaptive strategy such as active avoidance can model coping, but
this effect was only observed in males. Our unexpected finding that Fear rats were more dominant over Avoidance rats suggests that Avoidance rats were
avoiding a potential threat (stressed individual).

85. 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

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

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 suggest 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, further supporting the hypothesis 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.

86. Assessment of Airborne Halotolerant Microbes

Bader Altohol, Dr. Mark A. Schneegurt
Department of Biological Sciences Wichita State University

Biogeography studies have shown that microbes can travel long distances in the atmosphere and spread globally. Microbes appear to have no obvious
geographical barriers. Baas Becking stated, “everything is everywhere the environment selects.” This statement suggests that microbes can be
everywhere, but their survival depends on the properties of the environment. We propose to investigate this question by measuring the abundance of
halotolerant microbes in the atmosphere. In the environment, microbes typically grow in freshwater, with little growth at higher salt concentrations. Seawater 
is 2% NaCl; in our experiments we are growing microbes in brines of 10 or 20% NaCl. To select for halotolerant microbes, we used artificial saltwater
media to ensure that only halotolerant microbes grow. In addition to the selective media, we added fungicide to ensure that we only see bacterial growth.
We used three environmental sampling techniques: air sampling by settling, impingement air sampling, and static air sampling. Static air sampling proved
to be the best method and yielded many colonies at 0.1% salt, but only one colony at 10% NaCl from 1 m3 of air. We then transferred the 0.1% colonies
to 10 and 20% media with fungicide. Many were halotolerant. Air sampling by settling and impingement air sampling methods need further improvement.
Air sampling by settling dried the plates. Impingement air sampling did not capture enough microbes. We can apply these methods to a wide range of
applications, studying halotolerant microbial proximity to hypersaline environments. Supported by K-INBRE.
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87. Colorimetric detection and analysis of Pb2+ with dithizone modified gold nanoparticles

Bruce Davies, Rajesh Kandel, Dr. Seid Adem, Washburn University Chemistry Department

A new analytical reagent consisting of hexadecyl trimethyl ammonium bromide (CTAB) and dithizone modified gold nanoparticles is developed for the
colorimetric detection of Pb2+ ions. The color change is rapid and noticeable to the naked eye when the analyte Pb2+ ion was introduced to the developed
reagent at both nanomolar and micromolar concentrations. Stability of the developed reagent, dithizone, and gold nanoparticles (AuNPs) are monitored
using UV-Vis spectroscopy. The UV-Vis spectroscopy is also used to study the relationship between the Pb2+ ion concentration and the instrumental
response at the nanomolar and micromolar range. Two sets of standard solutions of Pb2+ ions at 50-100 nM and 10-100 μM were prepared to determine
the limit of detection for the analysis. While the colorimetric detection was rapid and noticeable to the naked eye for both sets of concentrations, we
observed a linear relationship between concentration of the analyte and instrument signal for the standard solutions of 10-60 μM, which was used to
calculate the limit of detection. The limit of detection from this curve was calculated to be 0.38 ± 0.02 µM.

88. Development of a chiral separation method for β-blockers by LC/MS-MS

Destinee O’Shea and Dr. Mingjing Sun
Department of Physical Science, Emporia State University

Chirality plays an essential role in drugs. Chiral compounds make up more than half of pharmaceuticals currently in use. Chiral enantiomers typically
exhibit enantioselectivity. In pharmaceuticals, this means that one enantiomer of a type of medicine will produce the desired therapeutic effects while the
other enantiomer may be inactive, toxic, or even produce undesired side effects. Furthermore, once chiral pharmaceuticals are released into the
environment, one enantiomer may convert into the other enantiomer because of selective sorption and degradation, which causes a significant public
health concern. However, accurate evaluation of chiral pharmaceuticals is limited due to their identical physicochemical properties. Liquid chromatography–
mass spectrometry (LC–MS) is an analytical chemistry technique that combines the physical separation capabilities of liquid chromatography with the
mass analysis capabilities of mass spectrometry. It not only separates mixtures with multiple components by chromatography, but also the mass
spectrometry provides structural identity of the individual components with high detection sensitivity. β-blockers, also known as β -adrenergic blocking
agents, are a class of chiral, pharmaceutical drugs that are used to treat a wide spectrum of cardiovascular diseases. Usually, one enantiomer presents
higher potency than the other. In this research project, a reliable and sensitive method, by using liquid-chromatography-mass spectrometry, to accurately
separate and determine the commonly used β-blockers enantiomers: metoprolol, propranolol, atenolol, and alprenolol is under development. A sensitive
method to determine enantiomers of β-blockers will help to further accurately investigate the pharmacokinetic as well as assess the risk of exposure of
chiral β-blockers to the public.

89. Spatial Trends in Water Quality within the Haskell Wetlands

Jamie Stallings1, Bridgett Chapin1, Debbie Baker1,2

1Department of Natural Science, Haskell Indian Nations University, 2Kansas Biological Survey, University of Kansas

This research carries on the legacy of previous water quality monitoring work by Haskell student interns in the Haskell Wetlands (Lawrence, KS).
Specifically, the aim of this work was to understand spatial variability in water quality characteristics potentially related to animal activity. This is the first
water quality monitoring program done in conjunction with animal observation work in these wetlands, and has revealed the influence animal activity may
have on the spatial variability observed. The Haskell Wetlands is culturally vital to the history of Haskell Indian Nations University, and is a place where
students from many Tribal Nations across the U.S. can connect spiritually to their homes. The Haskell Wetlands is used for educational purposes to train
students in field work to better prepare them upon graduation, and is also an ecologically important small refuge in the middle of urbanization. This is the
first work done using a Horiba water quality instrument during the transition from the growing season to fall as temperatures cool and the biomat breaks
up. The Horiba instrument was used from September to November 2021 to record the water temperature, pH, oxidation reduction potential (mV),
conductivity (mS/cm), turbidity (NTU), dissolved oxygen (mg/L), total dissolved solids (g/L), and salinity percentage every Tuesday for seven weeks.  Water 
quality characteristics differed between the sites with lower vs higher animal activity.  In particular. ORP was markedly much lower in areas with higher
animal activity compared to other sites, indicating measurable animal influence on spatial water quality trends in the Haskell wetlands.

90. Community Based Research: Camera Trapping of Vertebrates in the Haskell Wetlands Reveals the Return of River Otters (Lontra canadensis)

Garrett Williams, Stallings Jamie, Chapin Bridgett Haskell Indian Nations University

The North American River Otter(Lontra Canadensis) is a semi aquatic species once found all throughout the continent. But now it is rarely found in its
ancestral midwestestern range, with very little documentation on how effective were the efforts to reestablish otter populations in regions such as Missouri
and Kansas. During a community-based research internship that studied vertebrate activity in the Haskell Wetlands a family of river otters were discovered, 
the first sighting of any in these wetlands for several decades. Using the same motion sensor camera trapping techniques from the summer internship
along with the use of various attractants I studied and documented the total population along with their behavior to see if these wetlands have what it takes
to be a suitable habitat for this newly reestablished otter population, and what it may take to keep it that way.

91. Synthesis of Linear and Cyclic Poly(ethylene glycol) Analogues for Enzyme Activity Studies

Hamad Alsaeed, Dr. Abegel Freedman, Dr. Coleen Pugh
Wichita State University

Chromobacterium viscosum lipase is an enzyme that catalyzes the hydrolysis of triglycerides into glycerol and fatty acids. To study the activity of this
enzyme, reverse micelles made from sodium bis(2-ethylhexyl)sulfosuccinate (AOT) are used. However, electrostatic interactions between the anionic
surfactant and enzyme disrupt the enzyme activity. It has been found that using methyl ether poly(ethylene glycol) (mPEG) can alleviate this disruption for
more accurate results. Our project involves investigating how the architecture of PEG affects enzyme activity in the reverse micelle systems. To do this
we synthesized a linear and cyclic (m)PEG analogue. The synthesis involved mesylation and Williamson etherification reactions.
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92. NMR Structural and Dynamics Studies of an Insect Cytokine-like Stress Responsive Peptide

Hannah Miller1, Nitin Mishra1, Haobo Jiang2 and Om Prakash1

1Department of Biochemistry and Mol. Biophysics, Kansas State University, Manhattan, KS 66506
2Department of Entomology and Plant Pathology, Oklahoma State University, Stillwater, OK 74078

Similar to innate immunity in vertebrates, insects rely on a variety of both humoral and cellular responses to defend them from pathogen invasion. Recently, 
a family of peptides has been identified in many insects including mosquitoes which may function as insect cytokines to regulate immune responses.
Manduca sexta stress responsive peptide-2 (SRP2) is predicted to be a 25-residue peptide (FGVKDGKCPSGRVRRLGICVPDDDY), stabilized with a
disulfide bond. Our NMR studies indicate that SRP2 is composed of two short β-strands (Arg12- Arg15 and Ileu18-Val20), one type I’ β-turns (Arg15-Ileu18) and

one γ’-turn (Cys8 - Ser10). We have initiated molecular dynamics studies using NMR relaxation experiments to understand the role of various residues in
molecular recognition and functional mechanism of this peptide.

93. Determination of Cannabinoid Content in Infused Edibles, Oils, and Hemp Oils Using Liquid Chromatography Tandem Mass Spectrometry
Analysis

Courtney Sellens and Mingjing Sun
Department of Physical Sciences at Emporia State University

Cannabinoid infused edibles, oils, and hemp oils are some popular ways to use cannabinoids. Cannabinoids are the active compounds in the Cannabis
sativa plant. Some commonly analyzed cannabinoids are cannabinol (CBD), Δ9-tetrahydrocannabinol (THC), tetrahydrocannabinol acid (THCA),
cannabidiolic acid (CBDA), and cannabinol (CBN). CBD and THC are the most commonly used cannabinoids in the forms of oils, edibles, smoking flower,
and beverages. Marketed CBD products contain CBD, and traces amounts of THCA, CBDA, CBN, and THC. The cannabinoid content on marketed product 
labels is not always accurate which can cause incorrect dosing and negative effects on the user. This research is to determine the cannabinoid content in
different oils, gummy edibles, protein bars, and chocolate. The cannabinoids in various different oils and edibles were extracted using the QuEChERS
extraction method. Liquid chromatography tandem mass spectrometry (LC-MS/MS) was used to quantify CBD, THC, THCA, CBDA, and CBN. These
values were compared to the respective labeled products. This method is validated and can accurately measure the cannabinoids from CBD products.

94. Mutation of wild-type LDH at position 166, from aspartic acid to alanine had no effect on structure of WT LDH

Dipesh Thapa, and Allan Ayella, PhD;
Chemistry Department, Washburn University

Lactate dehydrogenase (LDH), an enzyme found in all living cells is expressed extensively in body tissues, such as blood cells and heart muscle. We
investigated how changing an amino acid of wild type Barracuda LDH from aspartic acid to alanine would affect its structure without the binding pocket.
To cause the change, we designed primers to use in a site-directed mutagenesis polymerase chain reaction resulting in a D166A mutation. The wild-type
LDH protein was isolated using auto-induction and  Ni-Column Chromatography and confirmed as monomeric LDH of around 36K molecular weight with
SDS-PAGE. Because we were having issues generating the mutant, we confirmed the no change in LDH plasmid DNA sequence using Addgene. The
D166A mutant LDH could not be confirmed through sequencing but was confirmed through restriction enzyme digestion. Computational mutation analysis
was done using the Swiss model to generate the PDB files. These PDB files were uploaded to Pymol, and the loss of polar interactions in mutant D166A
was visualized. In addition, using the Stride Web Interface, it was found that the secondary structures associated with wild-type and mutant proteins were
the same with similar Ramachandran plots. Based upon these data, we can assume, there was no rheostat effect of D166A mutation in the secondary
structure of WT LDH protein. Further research on adjacent amino acids is necessary.

95. Examining the performance of voltage-shielded columns in LIF micellar electrokinetic chromatography with SDS

Michael Yackovich and Qiyang Zhang
Department of Physical Sciences, Emporia State University

Micellar electrokinetic chromatography (MEKC) is a mode of separation in capillary electrophoresis (CE) whereby analytes are confined to micelles instead 
of residing in buffer alone. The functional improvement of MEKC over CE is its ability to separate neutral species. Sodium dodecyl sulfate (SDS), a
surfactant commonly used in MEKC, changes separation patterns often seen in CE by immersing certain species in micelles. With recent advances in
electrical insulation made in CE, faster separations with greater temporal resolution have been observed. These advances produced a highest voltage per
centimeter ever recorded across CE. Further improvements to optimize electrical insulation could boost efficiency are in consideration.

96. Single point mutations in myopalladin reveal interface with actin

Aaron Fater1, Asha Rankoth Arachchige1, Vinay K. Kadarla1, Hannah Dammann2, Erina N. Kutilek1, Erika Geisbrecht2, Marie-Louise Bang3, Moriah R.
Beck1 

1Department of Chemistry and Biochemistry, Wichita State University, 2Department of Biochemistry and Molecular Biophysics, Kansas State University, 
3Institute of Genetic and Biomedical Research (IRGB), Milan, Italy 

Myopalladin is an actin binding and bundling protein consisting of five highly conserved immunoglobulin domains. This sarcomeric protein is found in the 
Z-disk, I-band, and nucleus of cardiac and skeletal muscle and plays a critical role in actin dynamics in cardiac tissue. Mutations that hinder myopalladin
folding and functionality have been associated with the pathogenesis of cardiomyopathies. Results from previous work suggest that the Ig3 domain of
myopalladin is the minimal domain required to bind and bundle F-actin. There are a series of conserved basic residues believed to be the interface between 
actin binding proteins and actin. Previous mutations at these basic lysine residues in palladin reveal a decrease in F-actin binding and binding. Recently,
single point mutants at basic arginine and lysine residues in myopalladin have been mutated to alanine, neutralizing them. This work seeks to reveal which 
residues are essential to myopalladin’s actin binding and bundling ability. To achieve single point mutants, mutations are generated in the template DNA
via site-directed mutagenesis using specific primers designed for each mutant. Then, the construct is transformed into bacteria and cultures are grown to
overexpress the mutant protein. The protein is purified by an affinity column and used to assess actin binding and bundling activity via actin cosedimentation 
assays. Binding and bundling are then quantitated using ImageJ. Neutralizing basic residues in myopalladin reveals a decrease in binding and bundling
of F-actin. Future studies aim to better characterize the interface between myopalladin and F-actin.
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97. Synthesis of N-heterocyclic carbene precursors for use as florescent tags  
 
Kaitlyn Hillery1, Bruce Atwater1; Department of Chemistry Fort Hays State University1 

 
In the pursuit of exploring uses for substituted cyclohexyl pyridines, it has been proposed that there is potential for the application of florescent bioactive 
labeling. Fluorescent probes operating in biological systems pose ongoing challenges such that they must exhibit some degree of water solubility, relative 
stability in the presence of polarity, and low background emission interference. We are investigating the potential of functionalizing N-heterocyclic carbenes 
(NHC) after the NHC is formed to produce fluorescent tags with minimal interference characteristics. In this synthesis, we hope to facilitate fluorescent 
nitrogen heterocyclic carbenes that potentially express pH selective probes. 
 
 

98. Toward enzyme-responsive polymeric micelles with hydrolysable cores for targeted therapeutic delivery 
 
Andrew M. Keller1, Shelby A. Innes1, Calandra Matoushaya1, Matthew P. Thompson2, Nathan C. Gianneschi2, and Andrea J. Luthi1 
1Department of Chemistry, Emporia State University; 2Department of Chemistry, Northwestern University 
 
Enzyme-responsive polymeric micelles show promise as targeted therapeutic delivery vehicles. Specifically, micelles composed of polymers made by ring 
opening metathesis polymerization (ROMP) are attractive due to the ability to reproducibly synthesize monodisperse polymers that incorporate different 
functional groups including peptides, oligonucleotides, and hydrophobic drugs. Polymers have been designed to form micelles that undergo enzyme 
directed assembly and accumulate in specific tissues. These micelles provide an excellent strategy for targeted therapeutic delivery. Hydrophobic 
therapeutics are appropriate for this delivery method as they can be incorporated into the hydrophobic core. Sequestering the therapeutic inside the micelle 
may delay release until after enzyme directed assembly at the target site. In this way, the micelles may be able to overcome the challenges of systemic 
delivery, which include low solubility and off-target effects, and improve therapeutic efficacy. To this end, cyclic olefin monomers were synthesized with 
benzyl side groups connected by carbamate or ester bonds. The benzyl groups represent a hydrophobic therapeutic in this proof-of-concept study. Block 
co-polymers were made by ROMP with carbamate or ester-containing benzyl monomers as the hydrophobic block and enzyme-responsive peptide 
monomers as the hydrophilic block. Micelles were formed by transitioning the co-polymers from organic to aqueous solvent. Upon treatment with enzymes, 
the micelles assembled into large aggregates. Studies are proceeding to quantify the release of benzyl groups from the micelle core before and after 
enzyme treatment. These studies will provide insight into the release of hydrophobic molecules from the core of the micelles, and their potential for targeted 
therapeutic delivery.  
 

99. Electrochemical Properties of Copolymers from Vinylferrocene and 4-Vinylpyridine  
 
Adam Stewart & Charles J. Neef* 
Pittsburg State University, Chemistry Department 
 
Ferrocene containing polymers have stable redox properties which make them attractive for various applications such as biosensors, energy storage, and 
as catalyst.  In this research, we have focused on copolymers containing vinylferrocene and N-vinylimidazole for biological sensor applications. N-
vinylimidazole is well known to hydrogen bond with phenolics which may be beneficial for detection of dopamine and serotonin.  The copolymer was 
prepared by solution polymerization using AIBN as an initiator.  In this study we examined the initial electrochemical properties of polymer in solution and 
as a thin film. Chemically modified electrodes were prepared by solution casting these materials onto a platinum electrode for subsequent cyclic 
voltammetry studies using a supporting electrolyte. Results of the supporting electrolyte studies will be presented.   
 

100. Separation and detection of catecholamine neurotransmitters and their metabolites in rat brain tissue using microchip electrophoresis with 
electrochemical detection 
 
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 

 
Several neurodegenerative diseases (e.g., Parkinson’s) and behavioral disorders are linked with catecholamine neurotransmitter dysregulation. 
Developing highly sensitive and selective analytical tools for coupled separation and detection of multiple neurotransmitters in the brain will yield a more 
comprehensive understanding of these disease states and provide a method for investigating the effects of potential therapeutic drugs. This study utilized 
microchip electrophoresis with electrochemical detection (ME-EC) to separate a mixture of four neurotransmitters (dopamine, norepinephrine, epinephrine, 
serotonin), two metabolites (homovanillic acid, 3,4-dihydroxyphenylacetic acid), and ascorbic acid. All seven analytes were separated within 100 seconds 
using a hybrid glass/PDMS ME-EC device with a 5-cm long separation channel in a “simple-t” design. Electrochemical detection was performed at a 
pyrolyzed photoresist film electrode deposited on the quartz glass plate. Near baseline resolution of all analytes was obtained upon optimizing the 
concentrations of the components of the background electrolyte: 30 mM phosphate at pH 7.4, 5 mM boric acid, 20 mM sodium dodecyl sulfate, and 10% 
dimethyl sulfoxide v/v. Limits of detection were between 100 and 400 nM. Following separation optimization, the ME-EC device was used for off-line 
separation and detection of neurotransmitters present in rat brain homogenates. Briefly, flash frozen rat brain hemispheres were homogenized in an 
acidified matrix and centrifuged. Supernatants from consecutive centrifugation steps were combined to preconcentrate the homogenized sample, which 
was injected into the ME-EC device for analysis. Moving forward, the ME-EC platform will be integrated with a microdialysis sampling unit, enabling 
continuous in vivo monitoring of neurotransmitters in rat brains.  
 

101. Knockdown studies of CALR in Acyrthosiphon pisum 
 
Alec Bevis, James Balthazor 
Fort Hays State University, Department of Chemistry 
 
Pea aphids, Acyrthosiphon pisum, are insects shown to be significant pests to legumes (Febaceae) throughout the world, mainly due to the species serving 
as a transmitter of many Febaceae viruses. Current methods for managing A. pisum entails the introduction of natural predators or the use of pesticides, 
both of which are detrimental to the environment and other organisms in addition to A. pisum. The use of silencing RNA (siRNA) provides an ultra-precise, 
species-specific targeting of A. pisum. Knockdown studies of CALR gene expression on the Unfolded Protein Response (UPR), where CALR is the gene 
that codes for the multifunctional Ca2+ binding protein, calreticulin, could be an alternative solution. The accumulation of misfolded proteins due to the 
knockdown response would lead to cell apoptosis and eventual death of the organism. RNA was isolated from A. pisum and reverse transcribed to 
synthesize cDNA, which was then used as a template for CALR primers to synthesize CALR-dsRNA. Varying concentrations of the CALR-dsRNA was 
used in conjunction with premade Akey-Beck diet for use in siRNA feeding studies. RNA interference of CALR results are outlined in this presentation. 
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102. Total chemical synthesis of TREM2 from microglia for biochemical studies and analysis 
 
Regan Davis, Gayani Wijegunawardena, Haifan Wu 
Department of Chemistry, Wichita State University 
 
Alzheimer’s disease (AD) is a leading cause of dementia that expresses two characteristic histopathological markers—amyloid plaques composed of 
Amyloid-β (Aβ) peptides and neurofibrillary tangles of phosphorylated tau. This pathological condition is currently irreversible despite much research into 
this subject. Triggering receptor expressed on myeloid cells 2 (TREM2) is a cell surface receptor of the innate immune system. Notably, TREM2 is highly 
expressed in the microglia and is known to signal the phagocytosis of cellular debris, lipoproteins, Aβ and bacteria. Some mutations within the TREM2 
gene are known to increase the risk of AD, and the gene is believed to play a central role in AD pathogenesis. This makes TREM2 a promising target for  
 
therapeutic development to combat AD. There is still much not known about the receptor. The goal of this project is to determine an efficient method for 
producing TREM2. We have developed a method to chemically synthesize TREM2 ectodomain. This methodology will be applied to synthesize TREM2 
ectodomain with site-specific modifications. These modifications would include well-defined glycosylation patterns for studying the effect of glycoforms on 
ligand binding, fluorescence labeling for imaging studies, and biotinylation for chemical library screening. This would allow for better understanding of 
TREM2, for the use of future projects concerning the genes therapeutic use.   
 

103. Exploring How to Manipulate Physical Properties of Pharmaceuticals with Co-Crystals 
 
Jack E. Hensen1, Vinu V. Panikkattu1, and Christer B. Aakeroy1 

1. Department of Chemistry, Kansas State University, Manhattan, KS, United States.  
 
Although many compounds can have very desirable biological or pharmaceutical properties, their bulk physical properties may not be optimal for 
formulation and drug-delivery purposes. The lack of ideal solubility and stability, for example, can prevent an otherwise promising drug-molecule from 
reaching the marketplace. However, the physical properties of a compound can be changed using co-crystallization techniques, which may impart new 
physical properties to the bulk, without negatively impacting biological activities. To test this, we have set up multiple co-crystallizations using a variety of 
halogen bond donors, aromatic acids, and linear acids. We decided on these compounds based on aspects like which non-covalent interactions could  
form, how the interactions may compete, and what new physical properties can be formed. Through IR and X-Ray analysis these co-crystallizations can 
be analyzed for exactly where and how these interactions are taking place. By examining these interactions systematically, we can develop new methods 
for combining specific co-formers with potential anti-cancer drugs in order to improve their physical properties and bioavailability, thereby increasing the 
number of drugs that ultimately can reach the patient.  
 

104. Progress Towards the Development of a Green Phosphorus Extrusion Reaction 
 
Belle Finney; Morgan Hammersmith 
Fort Hays State University 
 
Recent advances in cross-coupling reactions have allowed for more complexity and greater ease in the synthesis of natural products and drug 
molecules.  However, some structural motifs remain difficult to synthesize via classic cross-coupling conditions.  One of the most prominent of these are 
2,2’-bipyridine species and structures with similar structural motifs.  Herein we discuss our progress on the development of a phosphorus extrusion reaction 
for the synthesis of 2,2’-bipyridine species. 
 

105. Synthesis of a Hydantoin Natural Product and Several Derivatives 
 
Morgan L. Haynes, Alec M. Bevis, Dr. Bruce A. Atwater 
Fort Hays State University, Department of Chemistry 
 
Every day more people are diagnosed with central nervous system diseases.  Recent advances and discoveries in treating these diseases have focused 
on preventing or possibly repairing any damage caused to the nerves.  Herein we report our efforts towards the synthesis of a recently reported hydantoin 
natural product with bioactivity at increasing the secretion of nerve growth factor.  We will also report our efforts towards the synthesis of several derivatives 
of the isolated natural product. 
 

106. Structure-Guided Design of Broad-Spectrum Inhibitors of SARS-Coronavirus-2 3CL Protease 
 
Matthew J. Miller1, Chamandi S. Dampalla1, Harry Nhat Nguyen1, Hayden A. Thurman1, Jian Zheng2, Maithri M. Kashipathy4, Kevin P. Battaile5, Krishani 
Dinali Perera3, Scott Lovell4, Stanley Perlman2, Yunjeong Kim3, 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; 4Protein Structure Laboratory, The University of Kansas; 5NYX, New York 
Structural Biology Center. 
 
The ongoing COVID-19 pandemic continues to have a major effect on public health across the world and has led to over 750,000 deaths (on November 
10th, 2021) in the United States alone. Due to the devastating impacts of COVID-19, there is a need for myriad treatments and therapeutics to combat the 
spread of COVID-19. One promising target that has been identified for the inhibition of SARS-CoV-2 is the 3C-like protease (3CLpro), which is essential 
for viral replication. This project details the design, synthesis, and optimization of inhibitors of the SARS-CoV-2 3CLpro that display improved 
pharmacokinetics and high potency. Further, some inhibitors synthesized throughout this project have also proven effective against the 3CLpro of MERS-
CoV and can potentially function as broad-spectrum antivirals. Acknowledgments This project was supported by grants from the National Institute of Health 
(NIH) (R01 AI109039 to K.O.C.) and from K-INBRE (P20 GM103418). Use of the University of Kansas Protein Structure Laboratory was supported by a 
grant from the National Institute of General Medical Sciences (P30GM110761) of the NIH. Use of the IMCA-CAT beamline 17-ID at the Advanced Photon 
Source was supported by the companies of the Industrial Macromolecular Crystallography Association through a contract with Hauptman-Woodward 
Medical Research Institute. Use of the Advanced Photon Source was supported by the U.S. Department of Energy, Office of Science, Office of Basic 
Energy Sciences under contract no. DE-AC02-06CH11357. 
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107. Progress Toward the Addition of Photosensitizer on Glass Surface via Amide Linkage 
 
Keetan Munsell, Rachel Zimpfer, and Sam Leung 
Department of Chemistry, Washburn University 
 
In the past few decades, the use of photodynamic action has been directed toward cancer therapy due to non-invasive procedure and specific cancer 
treatment potential. More recently photodynamic action has been applied in an antibacterial setting. The current idea for application of photodynamic action 
is to attach a photosensitizer to a common surface such as glass or cloth. Such surfaces could be antibacterial in the presence of light with the appropriate 
wavelength. In this work attempts were made to derivatize glass slides with 3-aminopropyltriethoxysilane (APTES) in order to provide amino groups on 
the glass surface that will allow the attachment of a photosensitizer through an amide linkage. Generally, a harsh cleaning procedure on glass was 
performed to remove any obstructions prohibiting proper interaction between the hydroxyl groups on the silica based glass surface and ATPES. The clean 
glass was then treated with APTES. Subsequent attachment of methyl red (a model compound for a photosensitizer) using a dicyclohexylcarbodiimide 
(DCC) coupling reaction was unsuccessful. Currently, reliable procedures for the application of the APTES solution to glass and for the confirmation of 
amino groups on the glass surface are being investigated. 
 

108. New Hypomorphic Wnt Signaling mutations affect C. elegans cell migration 
 
Jenna Winter, Dr. Brian Ackley, and Dr. Erik Lundquist, Molecular Biosciences, The University of Kansas, Lawrence, KS. 
 
The MAB-5/Hox transcription factor is a determinant of posterior neuroblast migration. In mab-5 mutants, the QL-derived neuroblasts migrate to the anterior 
instead of the posterior. Previous work in the lab used Q cell sorting and RNA-seq to identify potential gene targets of MAB-5. You will test these candidate 
MAB-5 gene targets in QL descendant migration using gene knock-down techniques including mutant analysis, RNA mediated gene interference (RNAi), 
and CRISPR/Cas9 genome editing. Candidate genes will be tested alone, and in a sensitized genetic background to determine if they enhance weak 
perturbations of MAB-5 signaling. Genes that affect QL migration are excellent candidates to act downstream of MAB-5 in a transcriptional cassette that 
governs posterior neuroblast migration. Mammalian versions of MAB-5-like Hox genes are expressed in the central nervous system and might have 
conserved targets that act in human nervous system development. 
 

109. Identification and analysis of genomic elements in Drosophila bipectinata using computational genomic tools 
 
Simran Shrestha1 and Takrima Sadikot1 

1 Department of Biology, Washburn University, Topeka, KS 
 
The genome of Drosophila melanogaster has been a highly studied genome in biology since the genome was completed in 2000. This organism is a model 
for studying development and cellular processes common to higher eukaryotes and can be used as a reference for identifying genes and genomic elements 
in other Drosophila species. In this project the D. melanogaster genome was used as a reference to analyze and annotate genes and genomic elements 
in contig70 of the related D. bipectinata species. The data files and resources for this project was obtained through the Genomic Education Partnership 
(GEP) sponsored by Washington University, Saint Louis. The analysis of contig70 of the Drosophila bipectinata genome determined the presence of five 
genes homologous with genes Best2, CG10163, CG10226, Ldh and Mdr65 of D. melanogaster. Incomplete genes or non-consensus genes were not 
found within this contig 
 

110. Facile Synthesis of Biodegradable Polymers for Targeted Drug Delivery and Treatment of Cancer 
 
Paul Worsley, James Beach, Truptiben Patel, and Santimukul Santra* 
Department of Chemistry, Pittsburg State University, 1701 S. Broadway Street, Pittsburg, KS66762 
 
Aliphatic polyester polymers are suitable for delivering cancer therapeutics for targeted treatment. Herein, we synthesized a linear, biodegradable polyester 
polymer using polyethylene glycol-300, sorbitol, glutaric acid and 4-pentynoic acid as monomers. The synthesis was carried out using standard melt 
polymerization technique and catalyzed by Novozyme-435, an enzyme that is more environmentally friendly than traditional organic catalysts. Therapeutic 
agents and optical imaging dyes were encapsulated by the polymer during the formulation of water-dispersible nanoparticles via solvent diffusion method. 
The surface functional alkyne groups were used to conjugate folic acid using “click” chemistry for targeted delivery to tumors over-expressing folate 
receptors. The efficacy of this nanomedicine delivery system was gauged by targeting prostate cancer cells. The results were analyzed by cytotoxicity 
(MTT) assays, drug release studies, and fluorescence microscopy and the results will be summarized in this presentation. 
 

111. Effects of Novel peptides on Macrophage Polarization 
 
Davante Hammer1; and Sherry D. Fleming1,2, 1Division of Biology, 2Johnson Cancer Research Center, Kansas State University 
 
Macrophages are leukocytes in the innate immune system involved in phagocytosis of foreign particles, apoptotic host cells, and other harmful organisms. 
Upon phagocytosis macrophages undergo antigen presentation and secrete cytokines stimulating other cells. Monocytes in the blood can differentiate into 
macrophages and can be further polarized depending on the stimulatory factor. The two primary macrophage phenotypes are M1/pro-inflammatory and 
M2/anti-inflammatory. M1 macrophages release cytokines that target cells to control their growth. M2 macrophages secrete cytokines that decrease 
inflammation and promote healing of tissue. To determine M1 and M2 phenotypes, I will use qRT-PCR to examine the iNOS and ARG-1 genes. The iNOS 
gene is associated with the M1 phenotype and the ARG-1 gene is associated with the M2 phenotype. The serum protein Beta-2 glycoprotein I binds to 
cells and alters the inflammatory response. We hypothesize that using peptide-like molecules derived from the serum protein Beta-2 glycoprotein I (β2-
GPI), will compete with the serum protein to alter macrophage polarization and phenotype.  
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112. Adverse effects of the SARS-CoV-2 E virulence factor are reversed by the HSV-1 virulence factor γ1 34.5 that negatively impacts SARS-CoV-2 
infection 
 
Fatima Portillo1,2, Hope Waisner1, Maria Kalamvoki1 

1Department of Microbiology, Molecular Genetics, and Immunology, University of Kansas Medical Center  
2Rockhurst University  
 
The SARS-CoV-2 virion is composed of four structural proteins: the spike (S), nucleocapsid (N), membrane (M), and envelope (E). The E transmembrane 
protein is the smallest, yet most enigmatic of the structural proteins. E protein is conserved among highly pathogenic coronaviruses and has an essential 
role in virus-mediated pathogenesis. We found that ectopic expression of E had deleterious effects on the host cell as it activated stress responses, leading 
to phosphorylation of the translation initiation factor eIF2α and LC3 lipidation that inhibited E protein accumulation. However, during SARS-CoV-2 infection 
E is highly expressed although only a small fraction incorporates into the virions. These data suggest that E is regulated during infection and its activity is 
harnessed by the virus to its benefit. In support of this, we found that the γ1 34.5 protein of herpes simplex virus 1 (HSV-1) prevented deleterious effects 
of E on the host cell and allowed for E protein accumulation. This observation prompted us to investigate whether SARS-CoV-2 proteins regulate E. We 
found that the N and M proteins of SARS-CoV-2 enabled E protein accumulation, whereas S prevented E accumulation. While γ1 34.5 protein prevented 
deleterious effects of E on the host cells, its effect on SARS-CoV-2 infection was negative. This negative effect of γ1 34.5 on SARS-CoV-2 was reversed 
by rapamycin, although rapamycin negatively impacts SARS-CoV-2 infection. Our data suggest that during SARS-CoV-2 infection E causes major 
metabolic alterations that are important for virus replication, but its activity is tightly regulated for optimal virus production. 
 

113. Bioprospecting soil microorganisms for antifungal compounds 
 
Isabelle Reynolds and Eric T. Gillock 
Department of Biological Sciences, Fort Hays State University 
 
As antibiotic resistance has become recognized as a global crisis, the problem of pathogenic fungi becoming resistant to antifungal medications has gone 
relatively unnoticed by the general public. While the full scope of the problem is not known, it is thought that over one billion people worldwide suffer from 
fungal diseases and that fungal infections kill over 1.6 million people per year globally. It is alarming to note that the annual global mortality rates from 
fungal infections surpass those of malaria and are about equal to those of tuberculosis. Presently, only three classes of antifungal drugs are available to 
treat invasive fungal infections. These are the triazoles, amphotericin B, and the echinocandins and although they can be effective, mortality and morbidity 
rates of fungal infections has remained high, since most infections occur in people with impaired immune systems, where antifungal medication alone is 
not sufficient to overcome invasive fungal infections. To partly address the problem of antifungal resistance, we screened microorganisms from 
environmental soil samples for the production of antifungal compounds, using Saccharomyces cerevisiae, a non-pathogenic yeast model, as the target 
fungus. Environmental microbes that exhibited antifungal activities were isolated in pure culture and initially identified by 16S rRNA gene sequencing. 
Further characterization of these organisms is ongoing and will include fractionation of spent media and analysis by high performance liquid 
chromatography (HPLC). Promising compounds will be further tested for activity on a BSL-1 strain of Candida albicans. 
 

114. Loss of REST in breast cancer promotes tumor progression through estrogen sensitization, MMP24 and CEMIP overexpression. 
 
Aditya M. Vargheese1,6,7, Ashley S. Cloud1, Sumedha Gunewardena1,2, Raeann M. Shimak3,6, Sornakala Ganeshkumar1, Easwari Kumaraswamy3,6, Roy 
A. Jensen3,4,5,6,7, Vargheese M. Chennathukuzhi1,6* 
Departments of: 1Molecular and Integrative Physiology, 2Biostatistics, 3Pathology and Laboratory Medicine, 4Cancer Biology, and 5Anatomy and Cell 
Biology, University of Kansas Medical Center, Kansas City, Kansas; 6The University of Kansas Cancer Center, Kansas City; 7University of Kansas, 
Lawrence, Kansas. 
 
Breast cancer is the most common malignancy in women and is the second leading cause of cancer-related deaths. A subset of breast cancers expresses 
normal levels of REST (Repressor Element 1 Silencing Transcription factor) mRNA but lacks functional REST protein. Loss of REST function is associated 
with a more aggressive phenotype and poor prognosis. Despite this, little is known about the role of REST in the molecular pathogenesis of breast cancer. 
We used MCF-7, an estrogen and progesterone receptor positive breast cancer cell line, and MDA-MB-231, a triple-negative breast cancer cell line, for in 
vitro studies to understand the function of REST. To evaluate the role of REST in the regulation of hormone receptor pathways, RNA sequencing was 
carried out on total RNA from MCF7 cells after siRNA knockdown of REST followed by treatment of hormones estrogen and progesterone. Chromatin 
Immunoprecipitation and PCR were performed to evaluate gene regulation by REST. We found that the estrogen receptor signaling pathway is activated 
in the absence of REST regardless of hormone treatment. We show that REST knockdown leads to upregulation of CEMIP (Cell Migration-Inducing and 
Hyaluronan-Binding Protein, KIAA1199) and MMP24 (Matrix Metallopeptidase 24), genes known to have roles in invasion and metastasis. In addition, we 
found that REST binds to RE-1 sites (Repressor Element-1) within these genes. Our studies demonstrate that loss of REST promotes aggressive breast 
cancer and see REST as an attractive therapeutic target. 
 

115. Determining 5MP1 and Mutants Binding Capacity for AAV Rep Proteins 
 
Winter, Lake, Chingakham Ranjit Singh, Katsura Asano 
Kansas State University, Division of Biology, Molecular Cellular and Developmental Biology Program 
The eIF5-mimic protein (5MP) is a human regulatory oncoprotein. A competitive inhibitor of translation factor eIF5 that has been observed preventing 
translation initiation. Its role in preventing non-AUG start codon translation along with effects on cancers and neurodegenerative disorders like FXTAS 
were previously studied. Adeno-Associated Viruses (AAV) are transmissible, non-diseasing-causing model viruses used for gene therapy and studied for 
other medical applications. In the AAV genome is the replicator (rep) gene with two promoters. Along with an alternative splicing event, four different 
isoforms can be translated, identified by size in kDa, ie. Rep40, Rep52, Rep68, and Rep78. 5MP1 was found to bind to Rep78 in a two-hybrid screening 
and an experiment with human cells showed that it promotes viral proliferation. The purpose of this experiment is to learn which Rep isoforms bind 5MP1 
utilizing Bio-Layer Interferometry with fortebio’s BLItz System. We also used Rep’s origin DNA-binding domain (OBD), located at the common N-terminal 
ends of Rep68/78 isoforms. Analyzing the rate of association and dissociation between the proteins yields a Kp value, indicating the affinity for binding. 
These Kp values can be evaluated between the Rep Proteins and 5MP1 with its mutants. After enough data collection to minimize margin of error, 
interactions or lack thereof can be elucidated. If binding occurs, another role of 5MP can be added to its growing repertoire. 
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116. Cognitive Impairments in Female Adolescent ASD-Modeled Rats Parallel Those Observed in Humans with ASD 
 
King, Cole; Davison, Taylor; McKinnell, Zach; Challans, Brandon; Plakke, Bethany 
Department of Psychologial Sciences, Kansas State University 
 
The valproic acid (VPA) model of Autism Spectrum Disorder (ASD) is a widely accepted model of prenatal inducement of ASD-like symptoms in offspring 
by sodium valproate. While the mechanisms are not fully elucidated, the model has face, construct, and predictive validity. Previous research has found 
that VPA rats are impaired at attentional set-shifting in adulthood (McKinnell et al., 2021). The current research examines if the same cognitive deficits can 
be observed during adolescence. It was hypothesized that VPA rats would perform worse on the extradimensional shift (ED) phase of the attentional set-
shifting task, which is analogous to the Wisconsin card-sorting task performed with human subjects. After task completion, male and female data were 
analyzed separately based on previous findings that VPA rats perform differently on the task (McKinnell, et al., 2021). Preliminary data analysis 
demonstrates that female VPA rats performed significantly worse on the ED phase of the task compared to controls (p<0.01). These results support the 
hypothesis that executive function deficits occur in females with ASD differently than in males, which matches data found in humans (Hjelmquist, 2000; 
Lemon et al., 2011; Memari et al., 2013). Volumes of the medial prefrontal cortices (mPFC), a region critical for ED performance, are being measured. In 
addition, cerebellar regions connected to the mPFC are also being measured. These data support the hypothesis that the VPA model is capturing some 
of the same cognitive deficits present in humans with ASD, which allows for a greater understanding of the underlying neurobiology of the disorder. 
 

117. Citrullinated Fibrinogen Produces Thinner, Denser, and Fibrinolysis resistant Fibrin Clots in Thrombosis  
 
1 ψSkylar Bird,1 ψAmritangshu Chakravarty,2 Nadia Sultana,2 Noraida Martinez,3 Eduardo Rosa-Molinar,3 Scott Shaffer,2 and Ronak Tilvawala*1   
ψ These authors contributed equally to the work.  
1Department of Molecular Biosciences, University of Kansas, Lawrence, KS 66045, United States; 2Department of Biochemistry and 
Pharmacology, University of Massachusetts Medical School, Worcester, Massachusetts 01605; 3Biological Imaging Group and Microscopy and Analytical 
Imaging Research Resource Core Laboratory, University of Kansas, Lawrence, KS.  
 
Citrullinated proteins are associated with thrombotic events in multiple pathological conditions, including autoimmune diseases, cardiovascular diseases, 
and cancers. Thrombosis is the most frequent complication and the second common cause of death in cancer patients. Despite this, the impact of 
citrullination on the key clotting factors, including fibrinogen, remains unknown. Fibrinogen is a soluble glycoprotein that undergoes proteolysis by thrombin 
to form insoluble fibrin protofibrils, which undergo polymerization to form blood clots. The clots are lysed by plasmin into soluble degradation products. 
Herein, we report elevated citrullinated fibrinogen is highly elevated in lung cancer patient plasma compared to healthy controls. Moreover, we report 
that citrullinated fibrinogen gets incorporated into fibrin assembly and alters fibrin polymerization kinetics.  We demonstrate that citrullinated fibrinogen 
forms thinner and denser fibrin clots in human plasma that are resistant to plasmin degradation. Finally, our quantitative proteomics data provide insight 
into the molecular mechanism of fibrinogen citrullination on its structure, clot formation, and lysis. Overall, our data, for the first time, provides evidence 
that elevated levels of citrullinated fibrinogen may be a key to developing pathological thrombosis in multiple pathologies.    
 

118. Determining Mechanism(s) by Which HSV-1 ICP0 Counteracts Innate Immune Repression 
 
Hongping Hao1, Mirna Perusina Lanfranca1, Adit Dhummakupt2, David Bloom2, Ryan Mohan3, Andrew Keightley3, David Davido1 
1Department of Molecular Biosciences, University of Kansas, Lawrence, KS; 2Department of Molecular Genetics and Microbiology, University of Florida, 
Gainesville, FL; 3School of Biological and Chemical Sciences, University of Missouri-Kansas City, Kansas City, MO  
 
Herpes simplex virus 1 (HSV-1) is a highly contagious virus that infects 70% of the world population. Infected cell protein 0 (ICP0) is a multifunctional HSV-
1 protein that plays a crucial role in promoting the lytic infection and productive reactivation from latency. Studies suggested that one of the strategies 
ICP0 uses to enhance viral replication by impacting (directly or indirectly) HSV-1 chromatin and viral gene expression. ICP0 stimulates viral gene 
expression, in part, by impairing the antiviral effects of interferon (IFN)-β, a component of host innate defenses known to limit viral replication. Mechanisms 
of how ICP0 counteracts a pre-existing IFN-β response are largely unknown. Previous studies from our lab indicate that IFN-β induces repressive 
heterochromatin on multiple viral promoters in the absence of ICP0. To determine which host cellular factors are targeted by ICP0 to disarm the IFN-β 
repression on viral chromatin, we will use CRISPR/nuclease-deficient Cas9(CRISPR/dCas9)-targeted chromatin-based purification strategy with tandem 
mass spectrometry (TMS), named “CLASP” (dCas9 locus-associated proteome).  This approach will allow us identify host cell factors that are associated 
with viral chromatin with or without IFN-β pre-treatment.  Once target proteins have been identified, we will perform Western-blot and ChIP assays to 
determine whether and how ICP0 counteracts viral chromatin via IFN- β. Results from our study will provide a better understanding of how HSV-1-host 
interactions influence the HSV-1 life cycle. 
 

119. Expression and Purification of the Transmembrane Domain of BipB 
 
Megan Hinrichsen, Doha Sleem, Fei Philip Gao, and Roberto De Guzman 
Department of Molecular Biosciences, University of Kansas, Lawrence, KS 66045, USA 
 
Bacterial cells use various secretion systems to transfer cellular components, like proteins, into a host cell. Some pathogenic Gram-negative bacteria, like 
Burkholderia pseudomallei, use the Type III Secretion System (T3SS). One component of the T3SS is the translocon and it is comprised of two proteins 
called the major and minor translocon proteins which is BipB and BipC in Burkholderia pseudomallei. The atomic structure of the translocon remains 
unknown, and although, there are predicted regions for the transmembrane (TM) domains of the translocon proteins, biophysical data remains lacking for 
the TM regions of the translocon proteins. Our goal is to express and purify the predicted transmembrane regions of the translocon proteins and to 
characterize their structures and biophysical properties within a membrane environment. Here, we report the expression of the TM region of BipB in E. coli 
as a fusion protein with the maltose binding protein (MBP). The MBP-BipB has been expressed at 37℃ for 4 hours after induction with IPTG. The fusion 
proteins were purified by nickel affinity chromatography, and then digested with TEV protease in buffer with 1M urea. Our study will help gain knowledge 
of the structure of the TM region of the translocon protein and will guide further characterization of the structure of the translocon protein. 
 
 
 
 
 
 
 
 

34



 2022 K-INBRE Symposium Poster Presentation Abstracts  
 

120. Gadolinium-chelating dendritic nanotheranostics for the targeted MR imaging and treatment of cancer 
 
Truptiben Patel, Paul Worsley, Adam Worsley, Caleb Worsley and Santimukul Santra* 
Department of Chemistry, Pittsburg State University, 1701 S Broadway Street, Pittsburg, Kansas 66762 
 
Hyperbranched polymers are well known to be a promising new class of drug delivery system for biomedical application. In this research, a novel 
hyperbranched polyester polymer was synthesized by following melt polymerization technique utilizing our proprietary A2B monomer, triethylene glycol 
and diethylenetriaminepentaacetic acid (DTPA). This polymerization process was catalyzed by p-toluene sulfonic acid. The polymerization process was 
monitored by analyzing the polymer sample in regular time intervals. The final polymer was purified using the solvent precipitation method and 
characterized using MALDI-TOF, NMR, and GPC. The DTPA monomer was used for the effective incorporation of Gadolinium ion for T1 MR relaxation. 
The solvent diffusion method was used to formulate polymeric nanoparticle and doxorubicin drug was encapsulated in one-pot. The “Click” chemistry was 
used to decorate the nanoparticle surface with folic acid for targeted drug delivery. The efficiency of this drug delivery system was monitored and analyzed 
by performing cell-based assays such as MTT assay, ROS study, migration assay, apoptosis, necrosis, comet assay, and drug release study. The non-
small cell lung cancer (NSCLC) cells were used as a model cancer cell line. These results represent a promising drug delivery system for the effective 
treatment of cancer and will be summarized in this presentation. 
 

121. Expression and purification of the TM peptides of IpaC and SipB 
 
Doha M. M. Sleem, Megan Hinrichsen, Josh Winscott, Jordon Statton, Fei Philip Gao, and Roberto N. De Guzman 
Department of Molecular Biosciences, University of Kansas, Lawrence, KS 66045, USA  
 
Gram-negative pathogens deploy the type III secretion system (T3SS) to infect their hosts and cause infectious diseases.  The structure of the translocon 
of the T3SS of Gram-negative pathogens is unknown.  The translocon is formed by the membrane proteins IpaB and IpaC in Shigella, and SipB and SipC 
in Salmonella.  The transmembrane (TM) regions of the translocon proteins have been predicted, however, there are currently no biophysical data for the  
 
TM regions for any of the translocon proteins.  Our goal is to express and purify the TM regions of the translocon proteins, for biophysical characterization.  
Here we report the expression in E. coli of the IpaC TM peptide and the SipB TM peptide, as fusion proteins with the maltose binding protein (MBP).  The 
MBP-IpaC TM and the MBP-SipB TM fusion proteins both can be expressed at 15°C overnight after induction with IPTG.  The fusion proteins were then 
purified by nickel affinity chromatography, followed by digestion with TEV protease.Our study paves the way for further studies of the TM regions of the 
translocon proteins. 
 

122. Characterization of hypothetical protein CdsZ in Chlamydia trachomatis as a transcription factor 
 
Srishti Baid, Michael L. Barta, P. Scott Hefty 
Department of Molecular Biosciences, University of Kansas, Lawrence, KS 

 
Chlamydia trachomatis is a worldwide public health challenge as the primary cause of bacterial sexually transmitted infections and blindness. These are 
obligate intracellular bacteria that are maintained through a biphasic developmental cycle that includes conversions between distinct infectious elementary 
bodies and non-infectious, replicative reticulate bodies. The ability of the organism to infect and cause disease is dependent on precise regulation of 
conversion and replication processes. The regulatory factors and mechanisms that control the conversion processes of the developmental cycle are still 
being discovered and characterized. Through protein structure crystallization, a protein of unknown function, CT398, was characterized and named CdsZ 
(Barta et.al.,2015). This was followed by co-immunoprecipitation of CdsZ (CT398), and it was demonstrated to interact with an alternative chlamydial 
sigma factor, σ54, and thus was hypothesized to be a transcription factor. The immunoprecipitation data also supported interactions with T3SS (Type III 
secretion system) associated proteins. These observations suggested a multifaceted role of CdsZ in Chlamydia. Thus, to investigate the potential function 
of CdsZ as a transcription factor and identify an associated regulon, RNA seq and other morphologic experiments were performed in Chlamydia following 
expression induction. Further studies will be performed to evaluate the role of CdsZ and decipher its importance in chlamydial biology and its contributions 
to growth or conversion processes in Chlamydia. 
 

123. Next Generation Sequencing at KU Genome Sequencing Core  
 
Hackett, Jennifer L. 1,2,3,4, Mary R. Reed-Weston1,2,3,4, Erik A. Lundquist1,2,4, Susan M. Lunte1,5,6 

1Center for Molecular Analysis of Disease Pathways, 2Genome Sequencing Core, 3Higuchi Biosciences Center, 4Department of Molecular Biosciences, 
5Department of Chemistry, 6Department of Pharmaceutical Chemistry, University of Kansas, Lawrence KS, USA 
 
The Genome Sequencing Core (GSC) is one of three research service core labs in the NIH COBRE Center for Molecular Analysis of Disease Pathways 
(CMADP) at the University of Kansas (KU). The major mission of the GSC is to provide researchers with next-generation sequencing (NGS) technologies. 
NGS, carried out in a massively parallel fashion, has been revolutionizing bio-medical research and used in a growing list of applications. Projects 
supported by the GSC include de novo genome assembly, genome re-sequencing for identification of mutations and polymorphisms, transcriptome 
analysis (RNA-seq), and epigenomic and gene regulation studies such as ChIP-seq, Methyl-seq, and small RNA analysis. The GSC enhances the 
genomics infrastructure already at KU by providing a range of Illumina sequencing platforms including the NextSeq 2000 and NextSeq 550 (mid-sized 
genome re-sequencing or transcriptome projects) and the MiSeq (metagenomic or targeted amplicon sequencing projects) to researchers at KU-Lawrence 
and across the region. To capture the full power of NGS, we provide a range of project support, including project consultation, sample quality check, 
sequencing library construction, Illumina sequencing, and FASTQ generation and demultiplexing. For latest pricing, current sequencing queue, or other 
information, visit the Genome Sequencing Core’s website: https://gsc.ku.edu/. 
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124. 16S & ITS Soil Microbiome Metagenomic Analysis of Native & Old-World Bluestem Invaded Grasslands Across the Midwest 
 
Zachary Nelson, Scout Harrison, Nicholas Stewart, Mitchell Greer 
Department of Biology, Fort Hays State University 
 
The microbiome has shown to be an extraordinarily important component of many aspects of life, from human behavior and health to nutrient cycling the 
microbiome has shown to be influential in several systems. However, there has little to no examination of how plants influence the microbiome in the 
surrounding soil to assist its own propagation and reduce its competitors fitness.  In this study we are performing a 16S & ITS metagenomic analysis of 
the soil and root microbiome of native grasslands and grasslands invaded by old world bluestem, or Bothriochloa ischaemum, to help determine if it 
influences the microbiome to assist in its invasion. Utilizing the QIIME2 software platform, we are performing a comparative analysis and examination of 
the effects precipitation and latitudinal gradients have between the two grasslands across several Midwest states.  
 

125. Assessing Equivalent and Inverse Change in Genes between Diverse Experiments 
 
Lisa Neums1,2, Devin C. Koestler1,2, Qing Xia1,2, Jinxiang Hu1,2, Shachi Patel1,2, Shelby Bell-Glenn1,2, Dong Pei1,2, Bo Zhang1, Samuel Boyd1,2, Prabhakar 
Chalise1,2, Jeffrey A. Thompson1,2 
1Department of Biostatistics & Data Science, University of Kansas Medical Center, 3901 Rainbow Blvd. Kansas City, KS 66160, USA 
2University of Kansas Cancer Center, 8919 Parallel Parkway, Suite 326, Kansas City, KS 66112, USA 
 
It is important to identify when two exposures impact a molecular marker (e.g., a gene’s expression) in similar ways, for example, to learn that a new drug 
has a similar effect to an existing drug. Currently, statistically robust approaches for making comparisons of equivalence of effect sizes obtained from two 
independently run treatment versus control comparisons have not been developed. Here, we propose two approaches for evaluating the question of 
equivalence between effect sizes of two independent studies: a bootstrap test of the Equivalent Change Index (ECI), which we previously developed, and 
performing Two One-Sided t-Tests (TOST) on the difference in log-fold changes directly. We used a series of simulation studies to compare the two tests 
on the basis of balanced accuracy and F1-socre. We found that TOST is not efficient for identifying equivalently changed genes (F1-score = 0) because it 
is too conservative, while the ECI bootstrap test shows good performance (F1-score = 0.96). Furthermore, applying the ECI bootstrap test and TOST to 
publicly available microarray expression data from pancreatic cancer of tumor tissue and peripheral blood mononuclear cells (PBMC) showed that, while 
TOST was not able to identify any equivalently or inversely changed genes, the ECI bootstrap test identified genes associated with pancreatic cancer. In 
conclusion, a bootstrap test of the ECI is a promising new statistical approach for determining if two diverse studies show similarity in the differential 
expression of genes and can help to identify genes which are similarly influenced by a specific treatment or exposure. 
 

126. Harnessing RNA-binding protein HuR to improve Anti-PD-1 Immunotherapy Response  
 
Qi Zhang1, Zhe Yang1, Xiaoqing Wu1,2, Lan Lan1, Lanjing Wei1, Liang Xu1,2,3* 
1Department of Molecular Biosciences, The University of Kansas, Lawrence, KS, USA 
2The University of Kansas Cancer Center, The University of Kansas Medical Center, Kansas City, KS, USA 
3Department of Radiation Oncology, The University of Kansas Medical Center, Kansas City, KS, USA. 
 
Immune checkpoint inhibitors-mediated anti-tumor response depends on T cell capability of recognizing and killing tumor cells. ‘Hot’ tumors, which are 
characterized by the T cell infiltration, show a better response to immunotherapy. In contrast, ‘Cold’ tumors have a particularly low response rate. 
considering of the durable and impressive responses in ‘hot’ tumors, it will be valuable to make an endeavor to turn immunologically cold tumors into hot 
tumors. The RNA-binding protein HuR is overexpressed in a variety of cancers and promotes tumorigenesis by interacting with a subset of oncogenic 
mRNAs. In this study, we show HuR directly binds to and stabilizes PD-L1 mRNA. Immunoblotting results demonstrate that PD-L1 protein expression level 
is decreased in HuR-knockout cells while up-regulated in HuR-proficient cells. These data clarify HuR is engaged in PD-L1 post-transcription regulation. 
Based on this mechanism, we develop a combination strategy using HuR inhibitors and anti-PD1 antibody to overcome the limitation by regulating the 
tumor immune microenvironment. KH-200 is a compound that disrupts the transportation of HuR from nuclear to cytoplasm. To test the combination 
strategy in vivo, we established the EMT6 syngeneic breast cancer model. After 4-week treatment, the combination group shows great effects in inhibiting 
tumor growth and prolonging survival. The similar effect was further observed in LL/2 model. In conclusion, we preliminarily explored the role of HuR in 
tumor immune evasion. The method using HuR inhibitors as a combination in immunotherapy shows an effective in immunologically cold tumor treatment 
and may have reference significance for clinical cancer therapy.  
 

127. Characterize how EUO in Chlamydia regulates the developmental cycle   
 
Alexandra P. Cutter and Dr. P. Scott Hefty 
Department of Molecular Biosciences, University of Kansas, Lawrence, KS, USA 
 
Chlamydia is the most common bacterial sexually transmitted infection with over 1.8 million cases reported a year in the United States. Despite the 
magnitude of this disease, with the infections being curable with conventional antibiotics the immense impact of this bacteria on our public health goes 
unnoticed. Chlamydia is characterized by a phylum defining biphasic developmental cycle.  Three σ factors encode the developmental cycle which regulate 
distinct stage-specific transcriptional profiles intrinsically linked to disease. A critical question in the field is what signals and mechanism(s) regulate the 
developmental cycle conversion process to enable growth and disease progression? 
In Chlamydia, there is an early gene known as euo, which is present throughout the early and mid-stages of the developmental cycle to prevent premature 
expression of late-stage genes. Euo encodes a protein called EUO (Early Upstream ORF). EUO has be shown in vitro to bind and inhibit the expression 
of σ66 and σ28 late-stage genes as a transcriptional repressor. These late-stage genes are essential for Chlamydia’s second conversion process where 
RBs convert back to EBs. However, EUO has not been tested in vivo in Chlamydia before. We propose that EUO regulates late-stage genes as a 
transcriptional repressor in vivo. By using the Tet inducible system in Chlamydia, we found that an overexpression of EUO caused a significant decrease 
in EB progeny production. These observations offer insight into understanding how EUO contributes to the regulation of the developmental cycle to 
contribute to Chlamydia growth and pathogenesis. 
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128. Expression of active avoidance behavior in rats depends on the presence of a social partner and partner experience level. 
 
Greg R. Erickson, Kelly Krehbiel, Jenna Thompson, Ashi Wickramasundara, Maria M. Diehl 
Kansas State University, Manhattan, Kansas, Department of Psychological Sciences 
 
Active avoidance of a perceived danger is essential for survival and can be studied in rats under controlled laboratory settings using the platform-mediated 
avoidance (PMA) task. During conditioning, a rat learns to avoid a tone-signaled footshock by stepping onto a safe platform (Bravo-Rivera et al., 2014). 
Because PMA has only been studied in the absence of social cues, we were interested in whether prior PMA experience of a social partner would facilitate 
the learning and memory of avoidance in a naïve rat. We therefore modified the PMA task so that two rats undergo PMA conditioning simultaneously, 
each with individual access to a food bar and platform. The rats were separated by a perforated plexiglass barrier allowing for transmission of visual and 
olfactory cues. Male and female rats underwent PMA conditioning with a same-sex partner that was either naïve to the task or experienced (i.e., previously  
PMA-conditioned). Across 10-days of conditioning, we measured percent time on platform and freezing to the tone. Analyses show lower freezing during 
acquisition within rats paired with an experienced partner (F (1, 29) = 6.06, p = 0.02) After 10-days, rats underwent an additional session on day-11 without 
their social partner: Rats with experienced partners spent more time avoiding compared to those with naïve partners (F (1, 21) = 4.47, p = 0.04). Together 
these data suggest that being paired with an experienced partner during acquisition may moderate freezing behavior, and later improve active avoidance 
of danger when facing the same situation alone. 
 

129. Bacterial evolution in Aquatic bacillus in response to human induced stress 
 
Mark Faber, Zach Nelson, Loryn Smith, Adrian Ruelas, and Nicholas Stewart 
Fort Hays State University Biological Sciences 
 
Nature provides increased variability through various environmental factors, but despite increased risk of unwanted variability, it provides more applicable 
results. It is unclear whether high human traffic in lake ecosystems induces stress on aquatic bacterial species and the concurrent evolutionary impact this 
may result in. To evaluate this, bacterial samples were compiled from 2 unique lakes in Kansas. 150 positions with limited human interaction, as well as 
150 positions with high human traffic were collected. Aquatic bacillus was the bacterium of choice due to its highly adaptive nature and well-known ability 
to uptake genetic information from its environment via transformation; however, evolution was anticipated across most bacterial species. Genomes from 
each collection site were sequenced in parallel and compared to observe the overall genetic diversity in aquatic bacillus based on high human traffic vs 
low human traffic. Emphasis will be placed on regions of the genome that demonstrate consistent nucleotide sequence in limited human interaction 
collection sites and variability in high human traffic sites. The data will be further specified to regions of the genome that exhibit non-synonymous mutations, 
as this will demonstrate that the bacterium is undergoing adaptive evolution. Gene identification will demonstrate which proteins are actively undergoing 
adaptation. Data will then be compiled to clarify how aquatic bacillus is adapting to inhabit high human traffic areas more effectively. Identification of 
adaptive evolution in high human traffic positions demonstrates human effect on bacterial biodiversity and lake ecosystems. 
 

130. Liver energy homeostasis impacts hypothalamus gene expression and food intake regulation. 
 
Ponte, Michael E. and Morris, E. Matthew 
Dept. of Molecular & Integrative Physiology, University of Kansas Medical Center, Kansas City, KS 

 
The arcuate nucleus contains appetite-suppressing neurons pro-opiomelanocortin (POMC), and appetite-stimulating neurons neuropeptide Y 
(NPY)/agouti-related peptide (AgRP) neurons involved in feeding behavior. However, it is not completely understood how these neuronal populations 
respond to peripheral signals to modulate feeding behavior. We used a hepatocyte-specific PGC1a heterozygous (LPGC1a) mouse model, with reductions 
in mitochondrial energy metabolism, to assess the role of liver energy homeostasis in the expression of arcuate nucleus genes and acute feeding behavior. 
To assess the impact of liver energy changes on gene expression, we used a fasting/refeeding paradigm (16-hour fast, 2-hour food withdrawal, and 16-
hour fast with a 4-hour refeed). We observed reductions in liver PGC1a mRNA expression in LPGC1a compared to wildtype (WT) during all fasting and 
refed states. LPGC1a mice had significantly lower liver ATP and increased AMP during a fasted state. Furthermore, LPGC1a mice had significantly 
increased AgRP mRNA expression in the hypothalamus during a fast. Interestingly, POMC expression was lower in LPGC1a mice at 2hrs and refed 
compared to WT and showed no change across any of the energy states. Together these results suggest that a reduced liver energy state modulates 
activity of hypothalamic POMC and AgRP neurons, potentially contributing to alterations in feeding behavior of LPGC1a mice previously observed.  
 

131. Reward improves inhibitory control in adolescents with ASD and is associated with repetitive behavior severity 
 
Unruh, Kathryn E.1 

1University of Kansas Life Span Institute & Kansas Center for Autism Research and Training, Lawrence, KS 
 
Background: Restricted, repetitive behaviors (RRBs) are among the most challenging issues to manage for individuals with autism spectrum disorder 
(ASD) but are not consistently or effectively treated due to a limited understanding of underlying mechanisms and their variable expression across 
individuals and development. The objective of the current study was to evaluate a multi-dimensional model of RRBs using quantitative assessment of two 
processes previously implicated in RRB pathophysiology and to test their interaction.  
Methods: Eleven adolescents with ASD and 8 age-matched controls (mean age = 13.9 years) were tested using a novel rewarded antisaccade paradigm. 
Participants were instructed to inhibit saccades (eye movements) toward peripheral targets and instead look immediately to the mirror location of the target 
in the opposite hemifield. Prior to target appearance, a cue indicated whether reward could be earned for correct performance on the trial (50% of trials, 
randomly presented); a green checkmark was presented following correct antisaccade performance on rewarded trials. RRB severity was measured using 
the Flexibility Scale.  
Results: During non-reward trials, antisaccade accuracy was reduced in ASD relative to controls (d=.98). Improvements in accuracy during rewarded vs. 
non-rewarded trials were greater in ASD than controls (d=.89). RRB severity was modestly correlated with non-reward antisaccade accuracy, but strongly 
correlated with rewarded antisaccade accuracy.  
Discussion: These data suggest that inhibitory control and reward cumulatively contribute to RRB severity and suggest that a multi-factor model 
accounting for the contributions of both reward and inhibitory control processes may provide a more robust predictor of clinical RRBs.   
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Separation and detection of catecholamine neurotransmitters and their metabolites in rat brain tissue using microchip electrophoresis with 
electrochemical detection 

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 

Several neurodegenerative diseases (e.g., Parkinson’s) and behavioral disorders are linked with catecholamine neurotransmitter dysregulation. 
Developing highly sensitive and selective analytical tools for coupled separation and detection of multiple neurotransmitters in the brain will yield a more 
comprehensive understanding of these disease states and provide a method for investigating the effects of potential therapeutic drugs. This study utilized 
microchip electrophoresis with electrochemical detection (ME-EC) to separate a mixture of four neurotransmitters (dopamine, norepinephrine, epinephrine, 
serotonin), two metabolites (homovanillic acid, 3,4-dihydroxyphenylacetic acid), and ascorbic acid. All seven analytes were separated within 100 seconds 
using a hybrid glass/PDMS ME-EC device with a 5-cm long separation channel in a “simple-t” design. Electrochemical detection was performed at a 
pyrolyzed photoresist film electrode deposited on the quartz glass plate. Near baseline resolution of all analytes was obtained upon optimizing the 
concentrations of the components of the background electrolyte: 30 mM phosphate at pH 7.4, 5 mM boric acid, 20 mM sodium dodecyl sulfate, and 10% 
dimethyl sulfoxide v/v. Limits of detection were between 100 and 400 nM. Following separation optimization, the ME-EC device was used for off-line 
separation and detection of neurotransmitters present in rat brain homogenates. Briefly, flash frozen rat brain hemispheres were homogenized in an 
acidified matrix and centrifuged. Supernatants from consecutive centrifugation steps were combined to preconcentrate the homogenized sample, which 
was injected into the ME-EC device for analysis. Moving forward, the ME-EC platform will be integrated with a microdialysis sampling unit, enabling 
continuous in vivo monitoring of neurotransmitters in rat brains.  

Aedes albopictus Larval Source Reduction with Biocontrol Agent Trichoderma Atroviride 

Jordan Block, Patil Tawdian, Kristin Michel 
Division of Biology Kansas State University 

Mosquitoes are serious vectors for disease causing pathogens that affect both animals and humans. This includes the Asian tiger mosquito, Aedes 
albopictus, which is in many areas of the USA the most common mosquito in urban and semi-urban areas. Novel biocontrol methods utilize the abilities 
of entomopathogenic fungi as an alternative to chemical insecticides. The fungal biocontrol agent Trichoderma atroviride, which reduces fungal 
infections in crops, has recently been identified and isolated as a mosquito-associated fungi. To determine its larval source reduction 
abilities, T. atroviride was grown in the laboratory, and introduced to the larval habitat of Aedes albopictus for. The mosquito development was monitored 
daily until they reached 10 days into adulthood. Larval habitat was changed to discern changes in survival at increasing fungal cell (conidia) 
concentrations: 106, 107, 108 and 108 conidia/mL of larval habitat. In addition, fungal culture supernatant (~4 x 104 conidia/mL) and autoclaved 
108 conidia/mL supernatant were also tested. Treated with 108 conidia/mL of T. atroviride, only 20% of mosquito larvae reached the pupal 
stage. Development of the larvae that survived was delayed by 6 days as compared to untreated controls, nearly doubling the time spent in this life 
stage. Hyphal growth observed from surface sterilized dead larvae proved that mosquitoes are actively infected by T. atroviride. Based on these 
findings, the mosquito-associated fungus T. atroviride demonstrates the ability to serve as mosquito biocontrol agent via larval source reduction. 

Preclinical Safety Check: Effect of Mesenchymal Stromal Cells’ Extracellular Vesicles (EV) on Sarcoma Cell Proliferation 

McKenzie Connor1, Joshua Fan2, Hong He2, and Mark L Weiss2 
1Langston College, Langston, OK; 2Kansas State College of Veterinary Medicine, Department of Anatomy and Physiology, Manhattan, KS 

Labeled extracellular vesicles (EVs) accumulate in mice models of osteosarcoma and were visualized via MRI or fluorescence imaging.  Labeled EVs 
may enhance sarcoma detection. There is a risk that EVs may cause cancer proliferation or migration. Here, preclinical safety information was 
generated by testing whether EV increase proliferation of nine different sarcoma cell lines. We hypothesized that EVs would not change sarcoma 
growth. To test this hypothesis, sarcoma cells were seeded into a tissue culture tray and grown 2 days before adding EVs (5E5-1E8 EVs per well) and 
left to proliferate for 2 days more before measuring cell number and viability.  No significant change in cell proliferation or viability were found, suggesting 
EVs do not affect sarcoma proliferation or viability after 2 days of exposure.  A follow-on study using the WST-1 assay produced similar results, again 
suggesting that EVs do not significantly affect sarcoma cell proliferation or viability after 2 days of exposure.  The results provided here, and those of 
follow-on studies, support the hypothesis that EVs do not impact sarcoma proliferation in vitro.  This suggests that labeled EVs might be safe to use in 
sarcoma patients, and that they might permit earlier detection of sarcoma via MRI.  Currently, safety testing is being conducted to evaluate safety of 
labeled EVs in a metastasizing sarcoma mouse model.  Positive results from this work would support clinical development of labeled EVs in large animal 
models, as a prelude to human testing.  Supported by Kansas INBRE, P20 GM103418 and Johnson Cancer Research Center. 
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Nanozyme-Assisted Rapid Detection of Foodborne Pathogens Using Functional Magneto-Plasmonic Nanosensors 

Caine Duran[1], Nilam Panchal[1], Vedant Jain[1], Tuhina Banerjee[2], Santimukul Santra[1] 
[1] Department of Chemistry, Pittsburg State University, 1701 S. Broadway Street, Pittsburg, Kansas, 66762
[2] Department of Chemistry, Missouri State University, 901 S. National Avenue, Springfield, Missouri, 65897

Increasing foodborne illnesses have led to global health and economic burdens. A lethal strain of E. coli O157:H7, Shiga toxin-producing E. coli (STEC) 
strain, is one of the most disease-provoking and easily spread.  As a result, nanozymes have been used for the rapid and specific detection in agri-food 
industry due to their excellent characteristics such as enzymatic and catalytic activities. In this research, we explored a trimodal nanoplatform utilizing 
colorimetric kinetics based on the traditional ELISA assay with the synergistic properties of gold and iron oxide nanozymes, replacing the conventional 
horse radish peroxidase (HRP). We designed an easily interchangeable “ELISA sandwich” composed of a novel magneto-plasmonic nanosensor 
(MPnS) and with target antibodies (MPnS-Ab). Our experiments demonstrated a 100-fold increase in catalytic activity with the dual (magneto-plasmonic) 
nanozymes in comparison to HRP with observable color changes within 15 minutes. Results further indicated our MPnS-Ab is highly specific for E. 
coli O157:H7. Additionally, transability of catalytic activity of MPnS technology in LFA platform is also demonstrated. As nanozymes display more 
stability than natural enzymes, tunable activity, and multi-functionality, our platform could provide a customizable, low-cost assay that combines high 
specificity with rapid detection for a variety of pathogens. 

Cognitive Impairments in Female Adolescent ASD-Modeled Rats Parallel Those Observed in Humans with ASD 

King, Cole; Davison, Taylor; McKinnell, Zach; Challans, Brandon; Plakke, Bethany 
Department of Psychologial Sciences, Kansas State University 

The valproic acid (VPA) model of Autism Spectrum Disorder (ASD) is a widely accepted model of prenatal inducement of ASD-like symptoms in offspring 
by sodium valproate. While the mechanisms are not fully elucidated, the model has face, construct, and predictive validity. Previous research has found 
that VPA rats are impaired at attentional set-shifting in adulthood (McKinnell et al., 2021). The current research examines if the same cognitive deficits can 
be observed during adolescence. It was hypothesized that VPA rats would perform worse on the extradimensional shift (ED) phase of the attentional set-
shifting task, which is analogous to the Wisconsin card-sorting task performed with human subjects. After task completion, male and female data were 
analyzed separately based on previous findings that VPA rats perform differently on the task (McKinnell, et al., 2021). Preliminary data analysis 
demonstrates that female VPA rats performed significantly worse on the ED phase of the task compared to controls (p<0.01). These results support the 
hypothesis that executive function deficits occur in females with ASD differently than in males, which matches data found in humans (Hjelmquist, 2000; 
Lemon et al., 2011; Memari et al., 2013). Volumes of the medial prefrontal cortices (mPFC), a region critical for ED performance, are being measured. In 
addition, cerebellar regions connected to the mPFC are also being measured. These data support the hypothesis that the VPA model is capturing some 
of the same cognitive deficits present in humans with ASD, which allows for a greater understanding of the underlying neurobiology of the disorder. 

Impact of Spaceflight and Microgravity on the Glucocorticoid Pathway and Adrenal Gland in mice flown on the International Space Station 

Avanelle Stoltz1, William Crawford1, Xiaoman Hong1, Eduardo Almeida2, Lane K Christenson1 
1Department of Molecular and Integrative Physiology, University of Kansas Medical Center, 2Space Biosciences Research Branch, NASA Ames 
Research Center 

Spaceflight and microgravity are unnatural occurrences inducing stress. Adrenal glands are key to stress response, so understanding the effects is 
essential to elucidating impacts of spaceflight on all organ systems. Young (n=40) and aged (n=40) female mice from Rodent Research Reference Mission-
1 and 2 were divided into live animal return (LAR) and International Space Station (ISS) groups. ISS mice were sacrificed after 23-60d of spaceflight, 
carcasses frozen and returned to earth for dissection. LAR mice experienced 30-35d of flight, returned alive and sacrificed within 48hr of landing. LAR and 
ISS controls included basal group, vivarium control and habitat control mice (n=18-20 mice/treatment equally divided by age). Adrenals were completely 
sectioned through (7um thick) and largest central section 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 for LAR flight mice (1128919), 
basal (915992), vivarium (1266140) and habitat (1122456) were not significantly different, nor were proportions of adrenal medulla or cortex. Ongoing 
studies are evaluating steroidogenic enzyme expression in adrenal cortex using immunohistochemistry to determine possible changes in glucocorticoid 
production. In a contemporary study of ISS mice, RR10, RT-PCR and RNA sequencing will be performed to evaluate the gene expression in mice exposed 
to microgravity. 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, NASA NNX15AB48G to LKC and NASA NNH14ZTT001N 0063 to EA. 
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Bio Kansas Inno va tio n  Fe st iva l 

Innovation Fe stival will b e  a re g ional conve rg e nce  of music and  innovation fe aturing  national, re g ional, and  
local music acts hap p e ning  Aug ust 4-6 of 2022 at Crown Ce nte r. The  g oal o f the  Innovation Fe stival is to  
raise  the  visib ility o f innovation hap p e ning  in the  Mid we st to  d e monstrate  that the  re g ion is a vib rant and  
we lcoming  are a to  live , work, and  g row b usine ss. The  thre e -d ay Innovation Fe stival includ e s two scie ntific 
confe re nce s and  a music fe stival with nine  musical p e rformance s. From this thre e -d ay e ve nt, BioKansas aims 
to  re cruit e arly care e r scie ntists to  work or train in the  re g ion; d e monstrate  the  p ower music and  visual art 
have  in e ffe ctive ly communicating  scie nce  and  e nhance  STEM le arning ; p rovid e  an e conomic d e ve lop me nt 
re source ; ad d  value  to  the  q uality o f life ; e nrich the  p rofe ssional p ortfo lios and  b uild  e le ctronic p re ss kits o f 
musicians in the  re g ion; and  hig hlig ht b ioscie nce , ad vance d  manufacturing , and  te chnolog y inve stme nt 
op p ortunitie s in the  re g ion.  

Musica l En te rta inm e nt  - The  p e rformance s at Innovation Fe stival will includ e  two national he ad line  touring  
acts, b ooke d  in p artne rship  with Mammoth, Inc., three  re g ional touring  acts, and  four local acts – all within 
the  alte rnative  ind ie  rock g e nre . To  p rog ram the  re g ional and  local acts, BioKansas has p artne re d  with the  
He artland  Song  Ne twork and  Mid we st Music Found ation. The ir commitme nt to  e nriching  the  re g ional 
community throug h music and  e nte rtainme nt will g re atly e nhance  the  fe stival e xp e rie nce .   

STEM Le a rn ing  and  Co m m unica t io n  Thro ug h  Music – During  Innovation Fe stival, BioKansas will have  two 
stag e s d e d icate d  to  fe aturing  local and  re g ional acts that inte g rate  science  and  te chnolog y into  the ir art to  
imp rove  STEM le arning  and /or communication. The se  acts will b e  e valuate d  and  se le cte d  b y the  He artland  
Song  Ne twork. The se  artists will cross ove r multip le  g e nre s of music. The se  artists will also  b e  fe ature d  in 
the  artist me e t and  g ree t te nt so  the y can have  d e e p e r conve rsations ab out the ir work with Innovation 
Fe stival atte nd e e s.  

Inno va tio n  En te rta inm e nt - Inte rve ning  e ach musical p e rformance  will b e  cap tivating  fe ature s o f 
innovative  comp anie s and  te chnolog ie s e me rg ing  from the  re g ion. The  g oal o f the se  fe ature s is to  raise  
aware ne ss of the  innovation e cosyste m within the  re g ion. BioKansas’ Innovation Fe stival Task Force  and  
JNA Ad ve rtising  are  assisting  with the  d e ve lop me nt o f the  Innovation p rog ramming  fe ature s, which will 
includ e  sp lash vid e os, TED-style  typ e  talks, and  e ng ag ing  p ane l d iscussion.  

Bre w e ry Sho w case  - Le ad ing  microb re we rie s will b e  se le cte d  for one  or more  of the  Innovation Fe stival 
tap s to  fe ature  the ir b re we ry’s top  b e e rs. This p ortion of the  fe stival has b e e n d e ve lop e d  in p artne rship  with 
the  Pink Boots Socie ty Kansas City Chap te r, a nonp rofit 501c3 that sup p orts wome n in the  fe rme nte d  and  
alcoholic b eve rag e  ind ustry. During  the  fe stival, atte nd e e s can e xp e rie nce  a flig ht of the  winning  b re ws and  
taste  the  b ioscie nce s of the  Mid west.  

Exhib ito r Pavilio n  – The  fe stival will includ e  a larg e  numb e r of e xhib ito r te nts fe aturing  innovative  
comp anie s, job  and  training  op p ortunitie s, p artne rs hosting  artist me e t and  g re e ts, and  more . The se  
e xhib ito rs will make  innovation and  art in the  reg ion come  to  life .   
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Bio lo g ics Eco no m ic and  Wo rkfo rce  De ve lo p m e nt Re ve a l - The  e vent will b e  top p e d  off with the  first 
p ub lic re ve al o f a co llab orative  re g ional e ffort to  b uild  the  b io log ics ind ustry in the  re g ion. This re ve al will 
showcase  the  strate g ic p lan that is b e ing  d e ve lop e d  throug h a re g ional p artne rship  with KC Rising , ove r the  
last two ye ars, to  g row the  nation’s most e q uitab le  b io log ics hub .   

Me chan ism s o f Dise a se  Re se a rch  and  Re cru itm e n t Co nfe re nce  – This confe re nce  is an inte ntionally 
d e sig ne d  p rog ram that will includ e  cross-d iscip linary p rog ramming , two ke ynote  talks, 24 e arly care e r talks, 
200 e arly care e r p oste r p re se ntations, p re -confe re nce  p rofe ssional d e ve lop me nt workshop s, ind ustry and  
institutional p re se ntations, and  ne tworking  op p ortunitie s. This fo rmat will e le vate  e arly care e r scie ntists and  
hig hlig ht inte rconne ctions b e twe e n d iscip line s and  se ctors. To  p romote  workforce  and  training  
op p ortunitie s in the  re g ion, BioKansas will b e  matching  confe re nce  atte nd e e s with re g ional comp anie s and  
acad e mic institutions to  re cruit the m to  work or train he re .  

Inno va tio ns in  Ag  Te ch  Co nfe re nce  – This confe re nce  is d e sig ne d  to  hig hlig ht the  innovation that is 
hap p e ning  in the  ag ricultural ind ustry in the  Mid we st. For this e ve nt, BioKansas is p artne ring  with Grand  
Farm, a nonp rofit 501c3 in Farg o , North Dakota, to  d raw in 250 stake hold e rs inte re ste d  in g rowing  
Mid we ste rn innovations. The  confe re nce  will includ e  2 ke ynote  talks, 16 comp any p re se ntations, 4 p ane l 
d iscussions, and  multip le  op p ortunitie s fo r atte nd e e s to  e xp e rie nce  local culture  and  food .   
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