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Poster Session I (3:30-4:30 PM) Abstracts Numbered 1-40  
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K-INBRE 2018 Symposium 
Program Schedule  
Overland Park Sheraton 

Overland Park, KS  

Friday, January 12, 2018 

3:00 PM Early Registration Foyer 
Open Poster viewing Cottonwood Ballroom 

4:30 PM Early Registration Closes 

6:00 PM Friday Night Event and Dinner 

6:00 PM Rafael Luna, Ph.D., Associate Dean, Morrissey College of Arts and Sciences Director, Pre-Health 
Program 
Title: The Art of Scientific Storytelling Session  

8:00 PM Poster Viewing, Friday Night Event and Dinner Ends 

Saturday, January 13, 2018 

7:30 AM Breakfast Buffet Cottonwood Ballroom/Foyer 

Registration Foyer 

8:15 AM General Session Leatherwood Ballroom 

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

8:40 AM Douglas A. Girod, M.D., Chancellor, University of Kansas 
Welcome from University of Kansas 

8:55 AM Alejandro Sánchez Alvarado, Ph.D., Professor, Stowers Institute for Medical Research 
Title: Stem cell population dynamics, tissue homeostasis and regeneration 

9:35 AM Yong Zeng, Ph.D., Assistant Professor, University of Kansas, Lawrence 
Title: Enabling Micro/NanoSystems for Precision Cancer Medicine 

10:10 AM Jessica Molesworth, Executive Director, EPSCoR/IDeA Foundation 

10:30 AM Break   Foyer 
University Photos 

10:35 AM University of Kansas Medical Center University Photo 
10:40 AM Emporia State University Photo 
10:45 AM Wichita State University Photo 
10:50 AM Washburn University Photo 
10:55 AM University of Kansas, Lawrence Photo  

11:00 AM General Session Leatherwood Ballroom 

Brian Ackley, Ph.D., Associate Professor, University of Kansas, Lawrence 
Moderator: Regional Scientist and Trainee Presentations  

11:05 AM Santimukul Santra Ph.D., Assistant Professor of Chemistry, Pittsburg State University 
Title: Personalized nanomedicine: A new era of targeted cancer therapy  
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11:35 AM Sanket Bhoyate, Pittsburg State University, Pittsburg, KS 
Title: Bio-Derived Flame-Retardant Polyurethanes 

11:55 AM Megan Dougherty, Fort Hays State University, Hays, KS  
Title: Changes in Hepatic Expression of Hyaluronan Synthases (HAS2 and HAS3) After Treatment 
with Steptozotocin in Channel Catfish 

12:15 PM Lunch Foyer  

1:15 PM General Session Leatherwood Ballroom 

John Tomich, Ph.D., Professor, Kansas State University  
Moderator: Regional Scientist and Trainee Presentations 

1:20 PM Douglas Marthaler, Ph.D., Assistant Professor, Kansas State University  
Title: Metagenomic sequencing and Pathogen Discovery using Next Generation Sequencing 
technology 

1:50 PM Cara Davis, University of Kansas, Lawrence, KS  
Title: Biosynthesis of Yersinopine: an Opine Metallophore from Yersinia pestis 

2:10 PM Paul Heffren, Washburn University, Topeka, KS  
Title: Isolation of the Azamacrocycles Formed From the Detosylation of Cyclic Tosylamides 

2:30 PM Justis Pettit, Langston University, Langston, OK and Kansas State University, Manhattan, KS 
Title: Effect of Euglena gracilis water extract on cell death and toll-like receptor gene expression 
profiles in lung cancer cells 

General Session Concludes/Break Foyer 

University Photos 

2:50 PM Kansas State University Medical Center Photo 
2:55 PM Langston University Photo 
3:00 PM Haskell Indian Nations University Photo  
3:05 PM Pittsburg State University Photo 
3:10 PM Fort Hays State University Photo 

3:25 PM Poster Judge Meeting Maple Room 

3:30 PM Reception/Poster Session I Cottonwood Ballroom 

4:30 PM Reception/Poster Session II Cottonwood Ballroom 

5:30 PM Reception/Poster Session III Cottonwood Ballroom 

6:30 PM Poster Session Ends 

6:30 PM Dinner Leatherwood Ballroom 

7:00 PM Award Presentations Leatherwood Ballroom 

John Stanford, Ph.D., K-INBRE Associate Director, University of Kansas Medical Center 

7:30 PM Doug Wright, Ph.D., K-INBRE Principal Investigator, University of Kansas Medical Center 
Closing Remarks 
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Sunday, January 14, 2018 

7:30 AM Breakfast Buffet Foyer 

8:30 AM General Session Cottonwood Ballroom 

John Stanford, Ph.D., Associate Director, University of Kansas Medical Center 
Opening Remarks 

8:35 AM Leanne Wiedemann, Ph.D., Staff Scientist, Stowers Institute for Medical Research 
Moderator: Regional Scientist and Trainee Presentation  

8:40 AM Subash Bhandari, Wichita State University, Wichita, KS  
Title: Investigating Melanocyte Dielectric Permittivity of Melanoma on Skin using a RF Resonator 

9:00 AM Nicholas Ernst, University of Kansas Medical Center, Kansas City, KS  
Title: Teratogenic Drug Topiramate Reduces SOX9 Expression through Upregulation of TGFβ1 
Signaling in Embryonic Palatal Mesenchyme Cells 

9:20 AM Haley Smalley, Kansas State University, Manhattan, KS  
Title: The Effects of Beta2 Glycoprotein I on Tumor Angiogenesis 

9:40 AM Moriah Beck, Ph.D., Assistant Professor, Wichita State University  
Title: Emerging roles for actin binding protein palladin in regulation of highly motile cells 

10:10 AM Poster Session IV Cottonwood Ballroom 

11:10 AM Poster Session IV ends 

11:15 AM General Session Leatherwood Ballroom 

John Stanford, Ph.D., Associate Director, University of Kansas Medical Center 
Introduction of Speaker 

11:20 AM Jeffrey Bose, Ph.D., Assistant Professor, University of Kansas Medical Center 
Title: The fatty acid kinase of Staphylococcus aureus controls virulence 

11:50 AM John Stanford, Ph.D., Associate Director, University of Kansas Medical Center 
Oral Presentation Awards 

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

12:00 PM Boxed lunches available for pickup Foyer 

12:00 PM Hotel Checkout 
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Platform Presentation Abstracts 

Saturday, January 13, 2018 

Bio-Derived Flame-Retardant Polyurethanes 

Sanket Bhoyate1, M. Ionescu2, P. K. Kahol3, Ram K. Gupta1,2* 
1Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762, USA 
2Kansas Polymer Research Center, Pittsburg State University, Pittsburg, KS 66762, USA 
3Department of Physics, Pittsburg State University, Pittsburg, KS 66762, USA 

High flammability of polyurethane foams is a great concern to their wide consumer and industrial applications. 
The flammability of polyurethanes can be controlled by adding flame retardant materials. Reactive flame-
retardants have the advantage of making strong bond within the polyurethane chains to provide excellent flame 
retardancy over time without compromising physio-mechanical properties. In this research, we have used 
phenyl phosphonic acid and propylene oxide (PPA-PO) to synthesize a reactive flame-retardant (FR) polyol which 
was used along with limonene derived (a bio-based compound) polyol for the preparation of flame-retardant 
polyurethanes. Polyurethane foams showed higher closed cell content (above 96%) with significant 
improvement in the compressive strength (~160%) of the foam which could be due to reactive nature of FR-
polyol. Moreover, 1.5 wt% of P content reduced the self-extinguishing time of the foam from 81 seconds to 11.2 
seconds. Cone calorimeter test showed 68.6% reduction in peak heat release rate along with 23.4% reduction in 
thermal heat release. The change in char structure of carbon after burring was analyzed using Raman spectra 
which, suggests increment in the graphitic phase of the carbon over increased concentration of phosphorus. Our 
study suggests that bio-based polyols along with phosphorous based polyol could be used to prepare highly 
flame retardant polyurethane foams.  

Changes in Hepatic Expression of Hyaluronan Synthases (HAS2 and HAS3) After Treatment with Steptozotocin 
in Channel Catfish 

Megan Dougherty, Abigail Schmidtberger, Ericka Nevarez, Yasuhiro Kobayashi 
Department of Biological Sciences, Fort Hays State University 

Streptozotocin (STZ) is commonly used experimentally to induce hyperglycemia in rodents. As an alternative 
model organism for investigating human obesity, channel catfish show a genetic predisposition toward an 
accelerated growth rate resulting in a phenotype similar to obese humans. In our previous studies, STZ treatment 
resulted in hypoglycemia and abnormal liver morphology in channel catfish, indicating that STZ treatment 
possibly induces liver damage. The mechanisms involved in the STZ-induced hypoglycemic and tissue damage 
have never been examined. Another noted marker for liver damage stems from hyaluronan synthases (HAS), 
which have been associated with tissue damage in both humans and rodents. We hypothesized the expression 
of HAS mRNA would change in response to liver damage induced by STZ in channel catfish. Juvenile channel 
catfish were treated with 0, 3.6, 36, 180, or 360 mg STZ/kg body weight (n=4 fish/treatment) on day 0. Liver 
samples were collected on day 7. Hepatic expression of HAS2 and HAS3 mRNA was examined, using real-time 
PCR. Expression of HAS2 and HAS3 mRNA decreased in response to an increased dose of STZ (p < 0.05 and p < 
0.10, respectively). These results suggest STZ induces severe liver damage that down regulates the expression 
of HAS2 and HAS3 mRNA. However, the effects of STZ on gene expression appear to be global, and the tissue 
damage induced by STZ is not reversible by changes in the amount or activity of HAS. This research was funded 
by the APS and a grant from the National Science Foundation Integrative Organismal Systems (IOS) (Grant #IOS-
1238831). 
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Platform Presentation Abstracts 

Biosynthesis of Yersinopine: an Opine Metallophore from Yersinia pestis 

Cara L. Davis†, Jeffrey S. McFarlane‡, Audrey L. Lamb‡ 
†Department of Chemistry and ‡Department of Molecular Biosciences, 
University of Kansas, Lawrence, KS 66045, USA 

In metal-limiting environments, bacteria produce compounds called metallophores for the acquisition of 
essential metals. Inhibiting metallophore production or uptake slows bacterial growth and limits infection, 
making metallophore biosynthesis a potential antimicrobial target. Recently, an operon encoding a novel 
metallophore biosynthetic pathway was identified in Yersinia pestis, Staphylococcus aureus, and Pseudomonas 
aeruginosa. The pathway involves two enzymes, a nicotianamine synthase (NAS) and an opine dehydrogenase 
(ODH). In this project, we aim to elucidate the structure and function of both enzymes for Y. pestis (YpNAS and 
YpODH), the causative agent for plague.  An expression, purification, and crystallization protocol was developed 
for YpODH, and a 2.0 Å YpODH structure was solved using selenium anomalous dispersion of selenomethionine-
enriched protein. YpODH contains three domains: a dimerization domain, an NADPH-binding domain and a 
catalytic domain, with the active site located in the cleft between NADPH-binding and catalytic domains. A 1.9 
Å, NADPH-bound, YpODH structure was solved, showing the NADPH pose within the active site and allowing for 
the identification of amino acid residues that may play a role in catalysis. Identification of the substrates for 
these two enzymatic steps will allow us to predict a structure for the Yersinia pestis metallophore, we call 
yersinopine. Through kinetic analysis we have shown that YpODH is specific for the α-keto acid pyruvate. Current 
efforts are focused on purifying YpNAS for use in structural and kinetic studies, co-crystallizing YpODH with its 
substrates, and purifying the yersinopine metallophore.  

Isolation of the Azamacrocycles Formed from the Detosylation of Cyclic Tosylamides 

Paul M. Heffren, Shaun E. Schmidt 
Department of Chemistry, Washburn University 

Azamacrocycles are used in medical imaging and treatment. The 
synthesis of these structures requires that the amine groups in the structure be protected from side reactions. 
Acid hydrolysis deprotection from tosylamide to amine is problematic, but microwave-assisted deprotection has 
shown promise. Microwave-assisted acid hydrolysis of tosylamides was investigated using varying solvent 
composition and heating schemes. Microwave-assisted base hydrolysis using high-boiling solvent was tested as 
an alternative. In both major microwave-assisted schemes, an Anton Paar Monowave 400 pressurized 
microwave reactor was used. In addition, reductive cleavage methods were explored using sodium 
naphthalenide at standard temperature and pressure. Complete deprotection was achieved using microwave-
assisted acid hydrolysis. Reductive deprotection produced a mixture of partially deprotected tosylamides and 
unknown side-products. While complete deprotection was achieved using microwave-assisted acid hydrolysis, 
the reactor vessel remained pressurized after the heating cycle was complete, and most of the reaction mixture 
was lost due to explosive effervescence of the mixture. Future investigations will focus on optimization of this 
procedure and its compatibility with the pressurized reaction system. 
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Platform Presentation Abstracts 

Effect of Euglena gracilis water extract on cell death and toll-like receptor gene expression profiles in lung 
cancer cells  

Justis Pettit1, 2, Susumu Ishiguro1, Riley Burghart1, Arashi Nakashima1, and Masaaki Tamura1  
1, Department of Anatomy and Physiology, Kansas State University, Manhattan, Kansas 66506 
2, Department of Biology, Langston University, Langston, Oklahoma 73050 

Although treatment strategies for lung cancer have recently been improved significantly, lung cancer is still the 
leading cause of cancer-related death (>28%) in the states. Therefore, novel treatment strategies for lung cancer 
are urgently needed. To explore a better lung cancer prevention/treatment strategy, therapeutic potential of 
water extract from Euglena gracilis (EWE) was studied in relation to toll-like receptor (TLR) expressions. TLRs are 
a class of proteins whose signaling can directly control cancer cell growth via the induction of apoptosis. 
Therefore, TLRs can potentially be a novel target for lung cancer treatment. Euglena is a genus of a single-celled 
flagellate eukaryote and contains TLR ligands. In the present study, therefore, the effect of EWE on various TLR 
expressions in human lung cancer cells and their cell death were evaluated using real time PCR and MTT assay, 
respectively. EWE-dependent cell death was also determined by the flow cytometry. Human non-small cell lung 
cancer cell lines, H1299 and A549 were treated with EWE for 24-72 hours and total RNA was extracted by TRizol® 
for TLR gene expression analysis. EWE treatment (1-1000µg/ml) dose-dependently decreased cell growth in 
H1299 cells, but not in A549 cells. EWE treatment with 10µg/ml strongly increased TLR2, -4, -5 and -9 mRNA 
expression in H1299 cells, while only TLR2 and -9 mRNA levels were increased in A549 cells. EWE treatment-
dependent induction of apoptosis in H1299 cells was also detected by flow cytometry analysis. These results 
suggest that EWE-dependent upregulation of TLR4 and/or -5 may play a pivotal role in EWE-induced cell death 
in H1299 cells. Therefore, it is suggested that EWE-based lung cancer therapy is warranted to be studied further. 

Saturday, January 13, 2018 

Investigating melanocyte Dielectric Permittivity of Melanoma on Skin using a RF Resonator 

Subash Bhandari1, Bernardo Villafana1, Kim, Cluff1 
1Department of Biomedical Engineering, Wichita State University, Wichita, KS 

Background: Melanoma cancer is an aggressive type of skin cancer. Current methods for diagnosis rely on visual 
inspections, which are highly subjective and depend on the physician’s ability. The objective of this study was to 
detect key differences in the dielectric permittivity between normal skin cells and melanoma using a tissue 
phantom and an electromagnetic skin patch sensor. 
Methods: An oil-in-gelatin skin phantom was fabricated to mimic dielectric properties of skin tissue, melanoma 
and subcutaneous fat. An electromagnetic resonant sensor was fabricated as a square planar spiral, and placed 
on the tissue phantom to collect data using a vector network analyzer on both normal cells and melanoma.  
Results: Frequency sweep data including the S11 reflection coefficient was generated for each measurement. 
The mean first principal resonant frequency was measured at 1.27 GHz for normal skin tissue and at 1.47 GHz 
for melanoma thus indicating a frequency upshift of 200 MHz. An ANOVA was performed (p<0.005), indicating 
significant changes between normal and melanoma tissue.  
Discussion: These changes in resonant frequency suggest that the difference in dielectric properties between 
normal cells and melanoma could be used to screen melanoma with a novel biosensor. The implementation of 
a low cost diagnostic skin patch in melanoma populations may produce a strong cost-effective solution for the 
health care expenditure of a nation. 
Acknowledgements: This work was made possible by an institutional Development Award (IDeA) from the 
National Institute of General Medical Sciences of the National Institutes of Health under the grant number 
P20GM103418.  
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Platform Presentation Abstracts 

Teratogenic Drug Topiramate Reduces SOX9 Expression through Upregulation of TGFβ1 Signaling in Embryonic 
Palatal Mesenchyme Cells  

Ernst, Nicholas1*, Lauren Hipp1*, Jeremy Goering1*, Syed K. Rafi1, Adam J. Olm-Shipman1, Everett G. Hall1, 
Nathan R. Wilson1, Sumedha Gunewardena2, Irfan Saadi1*. 
1Department of Anatomy and Cell Biology, University of Kansas Medical Center, Kansas City, KS.  2Department 
of Molecular and Integrative Physiology, University of Kansas Medical Center, Kansas City, KS.  *Equal 
contribution. 

Approximately 30,000 children are born to epileptic mothers each year. Topiramate is an anti-seizure drug with 
broad efficacy in epilepsy, with over 8 million prescriptions dispensed each year. Topiramate use during 
pregnancy has been linked to significantly increased risk of babies born with orofacial clefts (OFCs). 
Consequently, the FDA issued a warning about the use of Topiramate during pregnancy.  However, the exact 
molecular mechanism of Topiramate teratogenicity is unknown.  We used an unbiased antibody array to test 
the effect of Topiramate treatment on human embryonic palatal mesenchyme (HEPM) cells.  The antibody array 
analysis identified 40 differentially expressed gene products, which showed strong connectivity to known OFC 
genes in Ingenuity Systems pathway analysis (IPA).  Only TGFβ1 among OFC genes was significantly upregulated 
in the antibody array analysis.  We validated that TGFβ1 and downstream target phospho-SMAD2 were 
upregulated in primary mouse embryonic palatal mesenchyme (MEPM) cells upon Topiramate treatment at 
physiologically relevant doses. Further, Topiramate-treated primary MEPM cells showed downregulation of 
SOX9 expression.  Lastly, we showed that Gabapentin-based activation of GABA receptors is sufficient to both 
increase TGFβ1 and decrease SOX9 expression. Our analyses in HEPM and MEPM cells show that Topiramate 
exposure results in global upregulation of TGFβ1 signaling and decreased SOX9 expression through activation of 
GABA receptors in the palate.  TGFβ1 and SOX9 play critical roles in orofacial morphogenesis and their abnormal 
expression may underlie the teratogenic effects of Topiramate. This mechanism can now be examined with other 
anti-epileptic drugs and be used to screen new drugs in this class. 

The Effects of Beta2 Glycoprotein I on Tumor Angiogenesis 

Haley Smalley, Fernando Nieto, Luke Kicklighter, Jazmin Zeledon, Emily Archer Stone, and Sherry D. Fleming 
Division of Biology, Kansas State University  

Beta2 glycoprotein 1 (β2) is a protein in high concentration in the blood which binds to negatively charged 
phospholipids expressed on apoptotic endothelial cells.  Naturally occurring antibodies recognize β2 bound to 
endothelial cells, activate complement, and lyse cells. Recent data suggests that β2 may induce or inhibit 
production of new blood vessels (angiogenesis). It is possible that different domains may have opposing 
functions in regard to angiogenesis and unclear which domains of β2 specifically inhibit angiogenesis. As tumor 
growth requires angiogenesis, we hypothesized that peptides derived from β2 distinct domains may block β2-
induced angiogenesis and may thus alter tumor growth accordingly. We tested this hypothesis with in vitro 
assays to evaluate peptide toxicity and determine endothelial cell growth in response to tumor cells. Initial 
experiments demonstrated increased vascular endothelial growth factor (VEGF) secretion by MS1 endothelial 
cells in the presence of B16-F10 tumor cells. Β2-derived peptides had no effect on growth of tumor or endothelial 
cells, indicating a lack of toxicity or growth stimulation. We also monitored the effects of the peptide on 
tumorigenesis in vivo. We injected B16-F10 melanoma cells into wildtype mice with or without peptides. Our 
results indicate that β2-derived peptide 296c-s reduces tumor growth and attenuated vascular markers in vivo. 
Future directions will examine the mechanism of peptide inhibition of tumor growth.  

8 



Poster Presentations 

1. William Bachman, David Long, PhD
Wichita State University, Department of Biomedical Engineering: Quantifying Force Transmission and
Morphological Variation in Populations of Endothelial Cell Clusters: A Virtual Cell Approach

2. Savannah Bender and Dr. Tim Burnett
Emporia State Univeristy: Examination of small intestine mucosal immunity after blocking of IL-2 signaling

3. Ahmet Yusuf Ciftci, Brintha PG, Revathi Govind
Division of Biology, Kansas State University: The nature of sin operon in Clostridium difficile: Effects of HTH and
Multimerization Domain on sinR - sinR` interactions

4. Kyle Apley1, Bo Hao1, Medha J. Gunaratna1, Madoka Nakagomi2, Ai Ito3, Duy H. Hua1

1Department of Chemistry, Kansas State University, Manhattan, KS, United States of America; 2Department of
Research, Research Foundation ITSUU Laboratory, Kanagawa, Japan; 3Showa Pharmaceutical University, Tokyo,
Japan: Optimized Syntheses of Substituted 6-(Dimethylamino)-2-phenylisoindolin-1-ones for the Inhibition of
Luciferase

5. Rebekah Elliott and Irene Zegar
Pittsburg State University Chemistry Department: Investigating Potential Anti-Cancer Drugs Targeting MALAT1, 
lncRNA Upregulated in Late-Stage Cancers

6. Elizabeth Goodrow, Seid Adem
Washburn University Chemistry Department: Analysis of Melamine in Pet Food with Gold Nanoparticles and
UV-Vis Spectroscopy

7. Nirupama Kotian1, Kristen Hylen1, Justin Lathia2, Jocelyn A McDonald1

1Division of Biology, Kansas State University; 2Department of Cellular and Molecular Medicine, Lerner Research
Institute, Cleveland Clinic: A targeted RNAi screen for conserved cell junction genes involved in collective cell
migration of border cells in the Drosophila ovary

8. Jayden McCall, Robert K. DeLong
Kansas State University, Anatomy and Physiology, NICKS: Occludin/ZnO Nanobioconjugate Used to Combat
Metastasis

9. Josue Mejia, Andy Renteria, Kelly Schwinghamer, Charissa Forsythe, Robin McGonigal, Sean Claridge, Xiaoyin
Zhang, and Dr. Diane Nutbrown
Department of Physical Sciences, Emporia State University: Toward the synthesis of a 1-aza-9-crown-3-
substituted coumarin to fluorescently detect intracellular lithium

10. Cayla A. Moore1, Colette Ngo Ndjom, M.S.2 and Harlan P. Jones, Ph.D.2,
1Department of Biology, Langston University, Langston, Oklahoma 73050, 2Institute of Molecular Medicine,
University of North Texas Health Science Center, Fort Worth, Texas 76107: Hydrocortisone Decreases The
Proliferation Rate And Increases Antibiotic Resistance Of Streptococcus Pneumoniae

11. Rashmi Acharya, Eric T. Gillock
Fort Hays State University, Department of Biological Sciences: Study of Porcine Endogenous Retrovirus (PERV-
C) genomes in domestic pigs from university farm

12. Elaf Alshdokhi, Ana Lucia Castro-Munoz and Tim Burnett
Emporia State University: Optimization of Metagenomics Analysis for 16S rRNA Sequencing Data
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Poster Presentations 

13. Matthew Baird, 1 Julia Kaszycki, 1 Xueqin Pang,2 Lingjun Li,2 Alexandre A. Shvartsburg1 
1. Department of Chemistry, Wichita State University (Wichita, KS 67260), 2. School of Pharmacy and Department 
of Chemistry, University of Wisconsin (Madison, WI 53705: Characterizing Modified Peptides by High-
Resolution FAIMS Followed by Electron Transfer Dissociation  
 

14. Emily Fry1 and Christine Brodsky2 
1Sustainability, Society & Resource Management Program, Pittsburg State University; 2Department of Biology, 
Pittsburg State University: Campus tree ecosystem services: Carbon sequestration and student cognition  
 

15. Everett G. Hall1, Nathan R. Wilson1, Luke Wenger1, Jeremy Goering1, S. Undurty2, J. Standley2 E.A. Augustine-
Akpan3, Youssef Kousa4, Diana S. Acevedo1, Lenore Pitstick5, N. Natsume6, Shahnawaz Yousaf1, T. Busch2, E. 
Kosa1, C. Nguyen7, M. Nguyen7, Wasiu L. 
1Dept. of Anatomy and Cell Biology, University of Kansas Medical Center, Kansas City, KS. 2Dept. of Pediatrics, 
Craniofacial Anomalies Research Center, University of Iowa, Iowa City, IA. 3Dept. of Oral Pathology, Radiology 
and Medicine/Dow Institute for D: Moderate SPECC1L deficiency results in palate defects through changes in 
both oral epithelium and cranial neural crest derived palatal mesenchyme  
 

16. Naomi C. Quispe, Kathryn O. Westerhaus, Yasuhiro Kobayashi, and Brian R. Maricle 
Department of Biological Sciences, Fort Hays State University: Effect of sulfide and lactic acid on cytochrome c 
oxidase activities in plant roots and catfish liver  
 

17. Ruben Shrestha1, Gaochao Huang1, David A. Meekins1, Brian V. Geisbrecht2, and Ping Li1* 
1Department of Chemistry, 2Department of Biochemistry and Molecular Biophysics, Kansas State University, 
Manhattan, Kansas, 66506, United States: Molecular mechanism of Dye-decolorizing peroxidase from 
Enterobacter lignolyticus (ElDyP) as revealed by viscosity and kinetic isotope effects  
 

18. Ramanan Sivakumar1, Luciane M. Silva1, Sumedha S. Gunewardena2 and Pamela V. Tran1 
1Department of Anatomy and Cell Biology, Kidney Institute, University of Kansas Medical Center, Kansas City, KS, 
2Department of Integrative and Molecular Physiology, University of Kansas Medical Center, Kansas City, KS: 
Modeling ciliary regulation of STAT3 signaling in initiation of Thm1-deficient renal cystogenesis in vitro  
 

19. Alexa Wilden, Josh Molina, Melissa Feuerborn, Stella Lee 
Kansas State University Division of Biology: Starvation-induced changes and regulation in lysosome 
homeostasis  
 

20. Thomas Williams, Brintha Parasumanna Girinathan, Babita Adhikari Dhungel, Revathi Govind 
Kansas State University Department of Biology: The role of the thiolase gene in virulence factors in the JIR strain 
of Clostridium difficile  
 

21. Elaf Alattas, Shuguftha Naz, Richard Gross and Santimukul Santra 
Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762 Department of Chemistry and Chemical 
Biology, Rensselaer Polytechnic Institute, Troy, NY: Synthesis and characterization of enzyme catalyzed 
biodegradable 'click-ene' polymers for biomedical applications  
 

22. Haleigh Harper1, Hayley Hansford1, Darlene Limback1, Yan Hong1, Hanan Elsarraj1, Lawrence R. Ricci3, Fang Fan1, 
Ossama Tawfik1, Lisa May2, Therese Cusick2, Marc Inciardi1, Mark Redick1, Jason Gatewood1,  Onalisa Winblad1, 
Tim Fields1, Carol Fabian1, Andrew Godwin1, Ruby Mierotto (St. Lukes), Fariba Behbod1, 1University of Kansas 
Medical Center, Kansas City, KS; 2University of Kansas School of Medicine-Wichita, Wichita, KS; 3Truman Medical 
Center, Kansas City, MO: Improving the translation application of primary DCIS mouse-intraductal (MIND) 
model  
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Poster Presentations 

23. Michael Hendricks and Stephen Fields 
Emporia State University, Department of Biological Sciences: Bioinformatics of the C. elegans melatonin 
signaling pathway  
 

24. Joseph Karnes, Olivia Hull, Katie Mitchell-Koch 
Wichita State University Chemistry Department: Ascertaining Changes in Structure From Fluorolabelling and 
Computational Protocol for Correctly Calculating the Fluorine Chemical Shifts of Fluorolabelled 1-GLG  
 

25. Stephen Fields, Bailey Lampton 
Emporia State University: Characterization of melatonin on neuronal development of C. elegans.  
 

26. Hannah J Lusk1,2, Madeline Colter1, Sunitha Shiva1, Mary Roth1, Sujon Sarowar3, Jyoti Shah3 Timothy Durrett2, 
Kathrin Schrick1, and Ruth Welti1,2. 
1Division of Biology, Kansas State University, 2Department of Biochemistry and Molecular Biophysics, Kansas 
State University, and  3Department of Biological Sciences, University of North Texas: Mapping of Arabidopsis 
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Center: Mitophagy deficient BNIP3 KO mice and hepatic mitochondrial adaptations to high fat diet and 
exercise  

140. Sherry Miller1, Sarah E. Velasquez2, Teresa D. Shippy1, Reza Mazloom1, Nanyan Lu1, Brad Olson1, Stephen Fields3, 
Susan J. Brown1 
1Bioinformatics Center, Division of Biology, Kansas State University, 2Department of Anatomy and Cell Biology, 
University of Kansas Medical Center, 3Department of Biology, Emporia State University: Providing 
Bioinformatics Training through Faculty Workshops  

141. OPEN 

142. Chamani T.  Perera1, Blake R. Peterson1,2, Thomas E. Prisinzano1,2 
1Department of Medicinal Chemistry, University of Kansas, Lawrence, KS, USA; 2School of Pharmacy, University 
of Kansas, Lawrence, KS, USA: The Synthetic Chemical Biology Core (SCB):  A Resource for Research in Chemical 
Biology  

143. Ranjan Preet1, Wei-Ting Hung2, Vikalp Vishwakarma1, Lane K. Christenson2 and Dan A. Dixon1 
1Departments of Cancer Biology and 2Molecular and Integrative Physiology, University of Kansas Medical Center, 
Kansas City, KS 66160: The RNA binding protein HuR regulates extracellular vesicles secretion in colorectal 
cancer.  

144. OPEN 

145. Jessica B. Rakijas1234, Lindsey N. Kent1235, M. Cecilia Cuitiño1235, Gustavo Leone1235 
1Department of Molecular Genetics, College of Arts and Sciences; The Ohio State University, Columbus, OH 
43210, USA;2Department of Molecular Virology, Immunology and Medical Genetics, College of Medicine; The 
Ohio State University, Columbus, OH 43210, USA;3Comprehensive Cancer Center; Wexner Medical Center; The 
Ohio State University, Columbus, OH 43210, USA;4Current affiliation, Department of Biology, Kansas State 
University Manhattan, KS 66506 USA; 5Current affiliation, Department of Biochemistry and Molecular Biology, 
Medical University of South Carolina Charleston, SC 29425: Periodic Expression of Cyclin A2 requires the E2F 
Consensus binding site  

146. Clinton Rice, Robert Ward 
University of Kansas, Department of Molecular Biosciences: Septate junction proteins play a critical role during 
dorsal closure in Drosophila  

147. Bioinformatics Core Personnel 
Kansas State University, University of Kansas, University of Kansas Medical Center: K-INBRE Bioinformatics Core 
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148. Antariksh Tyagi1, Takashi Hamaji2, Hiroko Kawai-Toyooka2, Masahiro Suzuki3, Hideki Noguchi4, Yohei Minakuchi5, 
Atsushi Toyoda4,5, Asao Fujiyama4, Hisayoshi Nozaki2, Bradley J.S.C. Olson 1,* 
1. Division of Biology, Kansas State University, Manhattan, Kansas 66506, USA; 2. Department of Biological 
Sciences, Graduate School of Science, the University of Tokyo, Bunkyo-ku, Tokyo, 113-0033, Japan 
3. Kobe University Research Center for Inland Seas, Awaji, Hyogo, 656-2401, Japan; 4. Advanced Genomics Center, 
National Institute of Genetics, Mishima, Shizuoka, 411-8540, Japan; 5. Center for Information Biology, National 
Institute of Genetics, Mishima, Shizuoka, 411-8540, Japan; * Corresponding author e-mail: bjsco@k-state.edu : 
The Volvocales genomes project: Genomic trends with increasing biological complexity  
 

149. Anuja Paudyal1, Chamani Perera2 and Govind Vediyappan1 
Division of Biology1, Kansas State University, Manhattan, KS 66506, Chemical Biology Core Laboratory, University 
of Kansas, Lawrence2 KS 66047: Gymnemic acid binds to septin complexes and prevent polarized fungal growth  
 

150. Sarah E. Velasquez, MAB, MS, MLS; Ryan Spaulding, PhD 
University of Kansas Medical Center: K-INBRE Communication Core: Activities and Assessment  
 

151. Corajean Cunningham1, Sha Neisha Williams2, Dan Dixon2  
1Langston University, OK 73050, 2University of Kansas Medical Center, Kansas City, KS 66160: Use of Polymerase 
Chain Reactions in Cancer Biology  
 

152. Rajni Verma, Katie Mitchell-Koch 
Department of Chemistry, Wichita State University: Insight into Ligand Binding and Structural Dynamics of 
Kynurenine 3-Monooxygenase  
 

153. Vikalp Vishwakarma1, Sandhya Sanduja2, Shufei Zhuang1, Ranjan Preet1 and Dan A. Dixon1 
1Department of Cancer Biology and University of Kansas Cancer Center, Kansas City, KS 
2Whitehead Institute for Biomedical Sciences, Cambridge, MA: The RNA-binding protein Tristetraprolin controls 
intestinal cell differentiation and bacterial symbiosis through the Notch signaling pathway  
 

154. Luke Wenger1, Everett Hall1, Jeremy Goering1, Anamika Ratri1, Jay Vivian2, Irfan Saadi1 
1Department of Anatomy and Cell Biology, University of Kansas Medical Center, Kansas City, KS; 2Department of 
Pathology and Laboratory Medicine, University of Kansas Medical Center, Kansas City, KS: Mouse models of 
SPECC1L human mutations show gain-of-function phenotypes affecting craniofacial development  
 

155. Collin Dallimore, Ying Zhang, Dr. Qiyang Zhang 
Department of Physical Sciences, Emporia State University: Determination of Nicotine Level in Soil Using 
HPLC/UV  
 

156. Qingfu Zhu1, Ziyu Zhu2, Mei He1* 
1Department of Chemical and Petroleum Engineering, University of Kansas, Lawrence, Kansas, US; 2Department 
of Chemistry, Hubei University, Wuhan, China: 3D Additive manufacturing and micro-assembly for transfection 
of 3D-cultured cells and tissues  
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1. Quantifying Force Transmission and Morphological Variation in Populations of Endothelial Cell Clusters: 
A Virtual Cell Approach 
 
William Bachman and David S. Long, Ph.D.                                                                       
Department of Biomedical Engineering, Wichita State University, Wichita KS 
 
In the presence of mechanical stimuli, the endothelium dynamically alters its phenotype. While this phenotypic 
alteration is well established, the details of the force transmission throughout cells, and the corresponding 
biochemical response is not fully understood. These biochemical responses by endothelial cells are often 
associated with the development of symptoms relating to cardiovascular disease (CVD). Recently, a promising 
tool to help understand CVD initiation and development is cell mechanics. Previous cell mechanical models 
have used either an idealized geometric, or a cell-specific approach to modeling the cell. Neither of these 
approaches considers the effect of morphological variation within a cell population, which is correlated with 
cellular functions like mechanotransduction. Mechanotransduction itself is broadly divided into three main 
functions:(1) mechanotransmission; (2) mechanosensing; and, (3) mechanoresponse. How exactly a cell 
performs these functions is still being researched. Our research aims to quantify the force transmission 
throughout realistic populations of endothelial cell clusters by constructing virtual-cells using confocal 
(fluorescent) microscopy and statistical modeling (principle component analysis). These virtual cells are based 
on observed variances in cell structures such as the cell membrane, focal adhesion sites, the actin and 
microtubule skeleton, and the nucleus. These virtual cells can then be used to construct computational models 
of endothelial cell populations, allowing solid and fluid computational mechanical analysis to be done, 
determining force transmission within the varying cell populations. By using actual morphological data, a 
potential link can be established between force transmission through endothelial cells and their respective 
biochemical responses leading to CVD symptoms. 
 
2. Examination of small intestine mucosal immunity after blocking of IL-2 signaling 

 
Bender, Savannah, Dr. Tim Burnett, Department of Biological Sciences, Emporia State University 
 
From birth, the microbial community within the small intestine forms a symbiotic relationship with the host, 
mediated by the immune response. An important immune cell in this relationship is the regulatory T (Treg) cell 
which differentiates from a naïve T cell under the influence of IL-2 signaling. This signaling can be blocked using 
anti-CD25, an antibody specific for IL-2 receptors. In order to better understand the symbiotic development of 
the small intestine, IL-2 signaling was prevented by injecting anti-CD25 in late-term pregnant mice. mRNA was 
purified from the small intestine of 5-day-old pups and converted into cDNA. Gene expression of immune genes 
was determined using qPCR. The expression of IL-10 was slightly increased in the treatment group, indicating 
an increase in Treg activity. However, expression of TGFβ, also a Treg cytokine, was not different than the 
control. A slight increase in expression of IFNγ, a helper 1 T (TH1) cytokine was observed, indicating an increase 
in TH1 activity. The inflammatory cytokine TNFα, primarily produced by tissue macrophages, had a significant 
change in expression, indicating treatment did not alter inflammation. Finally, expression of IL-7, a cytokine 
expressed by intestinal epithelial cells, was measured and did not observe a significant change, indicating 
epithelial response to colonization was unaffected. Overall, the results suggest IL-2 signaling does not have 
dramatic effects on the immune response of the small intestine mucosa following initial colonization. However, 
due to the small proportion of immune cell mRNA, biologically-significant changes may be difficult to determine 
using this method. 
 
3. The nature of sin operon in Clostridium difficile: Effects of HTH and Multimerization Domain on sinR – sinR` 
interactions 
 
Ahmet Yusuf Ciftci, Brintha PG, and Revathi Govind 
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Division of Biology, Kansas State University 
 
Clostridium difficile is a gram-positive, anaerobic bacterium that is a major cause of antibiotic associated 
diarrhea. The enhanced antibiotic resistance observed in C. difficile is the result of highly resistant spores 
produced by the bacterium. In Bacillus subtilis, the sin operon is involved in sporulation inhibition. Two genes 
within this operon, sinR and sinI, have an antagonistic relationship. sinR acts as an inhibitor to sporulation 
whereas sinI represses the activity of sinR, thus allowing the bacterium to sporulate. In this study, we examined 
an operon found in C. difficile similar to the sin operon in B. subtilis. We named the two antagonistic genes 
associated with this operon sinR and sinR`, analogous to sinR and sinI in B. subtilis, respectively. Within sinR`, 
two domains, HTH and Multimerization Domain (MD), were identified and isolated using DNA cloning 
techniques. The effect of these domains on three phenotypes; sporulation, motility, and toxin production, was 
examined. Sporulation was determined by growing cells in 70:30 sporulation medium and comparing the 
vegetative cell count to ethanol-resistant spore count after plating. Toxin production was measured through a 
Toxin ELISA kit and motility was determined by stabbing in 0.3% semi-solid BHIS agar. Additionally, a GST Pull 
Down experiment was conducted to determine the interaction between sinR protein and sinR`, MD, and HTH 
protein constructs. The findings of this study suggest that the Multimerization Domain (MD) of sinR` is the main 
domain responsible for the interaction between sinR and sinR` in Clostridium difficile. 
 
4. Optimized Syntheses of Substituted 6-(Dimethylamino)-2-phenylisoindolin-1-ones for the Inhibition of 
Luciferase 
 
Kyle Apley1, Bo Hao1, Medha J. Gunaratna1, Madoka Nakagomi2, Ai Ito3, Duy H. Hua1 
1Department of Chemistry, Kansas State University, Manhattan, KS, United States of America; 2Department of 
Research, Research Foundation ITSUU Laboratory, Kanagawa, Japan; 3Showa Pharmaceutical University, Tokyo, 
Japan 
 
Abstract: Activation of F53 to F53-CoA thioester by luciferase or acyl-CoA synthetase results in amide bond 
formation between the side-chain amino function of the regulatory lysine residue (529Lys) of luciferase and 
the carboxylic acid-containing F53, abolishing enzyme activity. The selective 529Lys acetylation, which only 
occurs in living mammalian cells, indicates the possible involvement of transferases (Nakagomi et al. Plos One 
2013, 8(9), e75445). To further elucidate the mechanism of action for understanding pharmacological and 
toxicological effects of carboxylic acid-containing drugs, we synthesized two analogous probes of F-53 
possessing ortho substituents on the phenyl ring with and without C4-butyric acid group, starting from 2-
amino-5-iodobenzoic acid and 2-allylaniline, respectively. Azido function was introduced in these probe 
molecules for identifying target protein(s) through Click chemistry. The synthetic effort leading to these probe 
molecules will be discussed. 
 
5. Investigating Potential Anti-Cancer Drugs Targeting MALAT1, lncRNA Upregulated in Late-Stage Cancers 
 
Rebekah Elliott and Irene Zegar  
Department of Chemistry, Pittsburg State University, Pittsburg, Kansas 
 
MALAT1 is a long non-coding RNA known to be upregulated in cancer tissues with a correlation to increased 
levels during late-stage cancers. It is hypothesized the molecule may act as a transcription regulator for various 
genes, including those involved in cancer metastasis and cell migration, and it has been proven to be involved 
in cell regulation. First found to be associated with metastasis of lung cancer, large amounts are also found in 
adrenal cancer and other cancer tissues, but the mechanism is still poorly understood. The target of this study 
is the triple-helical region, known as the 3’ end, which lacks the canonical pony(A) tail and enhances the 
molecule’s stability. With the expression of MALAT1 correlating to hyper-proliferation and metastasis, the aim 
is to find therapeutic agents that could destabilize the structure at the 3’ end and therefore, hinder the 
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progression of cancer cells reaching metastasis. Cancer drugs could be developed using these results to treat 
multiple forms of late-stage cancer. The first stage of this project has already been completed with the virtual 
screening approach resulting in more than 50 molecules being found with bonding affinities (Ka) to this 
segment of the RNA of 1.0 x 109 and higher. This next stage of research involves in-vitro cytotoxicity studies 
using MTT assays to better determine the viability of these small molecules as potential anti-cancer drugs.   
 
6. Analysis of Melamine in Pet Food with Gold Nanoparticles and UV-Vis Spectroscopy 
 
Elizabeth Goodrow, Seid Adem 
Washburn University Chemistry Department 
 
The purpose of this research is to develop a colorimetric sensor using gold nanoparticles (GNPs) to detect the 
presence of melamine in solid pet food samples. Due to its low cost and high nitrogen content, there has been 
evidence that melamine has been illegally added to various products, such as pet food and infant formula, to 
falsely increase the apparent protein content. The currently used methods, such as liquid 
chromatography/mass spectrometry (LCMS) and capillary electrophoresis/mass spectrometry (CE/MS), are 
expensive, time-consuming, and require skilled personnel. Thus, there is a need to develop cheap, fast, and 
portable technique to detect and analyze melamine contamination. Techniques based on gold nanoparticles 
are being developed for this purpose. When GNPs are in their colloidal state they exhibit a wine-red color, 
however, in the presence of melamine, GNPs aggregate which causes the solution to change color to blue or 
purple. This immediate color change is particularly useful when portable detection is required. 
The aggregation-based change in color can also be monitored through the use of UV-Vis spectroscopy. In the 
presence of melamine, the absorption band of GNPs shifts from 520 nm to above 750 nm. The limit of detection 
for this method was determined to be 0.12 ppm. Interference study was conducted to evaluate the selectivity 
of the technique using many substances found in pet foods. Only melamine caused a color change and a shift 
to longer wavelength of the absorption band of the gold nanoparticles, indicating the selectivity of the 
technique for melamine detection. 
 
7. A targeted RNAi screen for conserved cell junction genes involved in collective cell migration of border 
cells in the Drosophila ovary 
 
Nirupama Kotian1, Kristen Hylen1, Justin Lathia2, Jocelyn A McDonald1 
1Division of Biology, Kansas State University; 2Department of Cellular and Molecular Medicine, Lerner Research 
Institute, Cleveland Clinic 
 
Collective cell migration is a complex and fascinating process, fundamental not only to wound healing, immune 
response and embryogenesis but also to tumor invasiveness. A critical question in this process is how groups 
of cells break away from the epithelium and continue migrating as a single unit, establishing dynamic cell-cell 
junctions to stay together and communicate amongst cells of the collective. The relatively simple border cells 
from the Drosophila ovary are an excellent genetic model system to study in vivo collective cell migration and 
invasion. The 6-10 border cells migrate collectively to the large oocyte at the posterior end of the developing 
egg chamber, the functional subunit of the ovary. Recently, in collaboration with the Lathia lab (Cleveland 
Clinic), we demonstrated that patient-derived glioblastoma cancer cells can undergo collective cell invasion. 
An RNAi screen in border cells was designed to target conserved cell junction genes whose elevated expression 
was associated with glioblastoma patient survival. This approach was used with the Lathia lab earlier and two 
genes were identified in both systems to play an important role in collective cell invasion. With this current 
screen, the top four candidate genes- alpha-Catenin, Dachsous, Lachesin and Symplekin- were identified with 
consistent migration defects. From here, we focused on alpha-catenin which had the strongest migration 
defect. Further, live imaging in border cells showed splitting of the border cell cluster along the path of 
migration. Knocking alpha-catenin down specifically in border cells or in polar cells also caused the cluster to 
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split. Our current work involves looking at the mutant alleles of top four candidate genes to confirm the 
phenotypes observed in the RNAi screen. This will allow us to assay how cell-cell junctions are regulated to 
keep cells together in collective cell migration. 
 
8. Occludin/ZnO Nanobioconjugate Used to Combat Metastasis 
 
McCall, Jayden, Robert K. DeLong 
Nanotechnology Innovation Center Kansas State (NICKS), Department of Anatomy and Physiology, College of 
Veterinary Medicine, Manhattan, KS 66506, USA 
 
Nanomedicine is a field that has grown in relevance in the past decade [1]. It provides many uses for delivering 
treatments to the body in a safe and efficient way. One treatment being used by scientists is the use of 
nanoparticles to deliver biomolecules such as RNA and protein to cancer cells. Metastasis is the deadliest 
manifestation of cancer in modern medicine. In this experiment, I plan to use nanoparticles to deliver occludin 
(a protein within tight junctions between cells) to reduce metastasis in cancer cells. Occludin is normally 
downregulated in cancer cells [2], so delivering this protein back to these cells should restore normal function 
and keep cells together. In addition to this function, our lab group and others have shown that ZnO has been 
shown to display cancer cell selectivity and the ability to kill cancer cells [3,4] as well as efficiently bind proteins. 
At this point in time, occludin has not been bound to nanoparticles. As a result, it is worth characterizing the 
binding activity between occludin and ZnO. I plan to do this by using circular dichroism (CD) and two-
dimensional fluorescence difference spectroscopy (2D-FDS) to monitor the changes in the protein structure 
and nanoparticle respectively. To measure biological activity and anti-metastatic potential, I will perform a 
scratch assay with this conjugate to measure how effectively the cells metastasize after the treatment. This 
provides an exciting opportunity to expand the knowledge base and literature on occludin and other surface 
proteins as a therapeutic.  
[1] Wang R, Billone PS, Mullett WM. Nanomedicine in Action: An Overview of Cancer Nanomedicine on the 
Market and in Clinical Trials. Journal of Nanomaterials. 2013;2013:12. 
[2] Martin TA, Mansel RE, Jiang WG. Loss of occludin leads to the progression of human breast cancer. Int J Mol 
Med. 2010;26:723–34. http://dx.doi.org/10.3892/ijmm_00000519 
[3] Mishra, P. K., Mishra, H., Ekielski, A., Talegaonkar, S. & Vaidya, B. Zinc oxide nanoparticles: a promising 
nanomaterial for biomedical applications. Drug Discovery Today 22, 1825–1834 (2017). 
[4] R.K. DeLong, et al.Enzyme and cancer cell selectivity of nanoparticles: inhibition of 3-D metastatic phenotype 
and experimental melanoma by zinc oxide. J. Biomed. Nanotechnol., 13 (2017), pp. 221-231 
 
9. Toward the synthesis of a 1-aza-9-crown-3-substituted coumarin to fluorescently detect intracellular 
lithium 
 
Josué A. Mejia, Andy E. Renteria, Kelly Schwinghamer, Charissa J. Forsythe, Robin McGonigal, Sean Claridge, 
Xiaoyin Zhang, and Dr. Diane L. Nutbrown 
Department of Physical Sciences, Emporia State University 
Abstract 
Lithium is considered the gold-standard treatment for bipolar disorder, but not all patients respond to this drug 
and there are potentially severe side effects with its use.  The mechanism of action for lithium salts is still 
speculative, which makes the design of alternative pharmaceuticals a challenge.  Many biologically relevant 
cations, such as Ca2+ and Zn2+, have fluorescent probes that can track those ions in cells.  The synthesis of a 
lithium-specific fluorescent probe is of great interest as it would aid researchers in understanding the role of 
lithium in the treatment of bipolar disorder.  Hence, we are synthesizing a 1-aza-9-crown-3-functionalized 
coumarin as a potential lithium-specific sensor.  Following published procedures, a Knoevenagel condensation 
reaction between 8-hydroxyjulolidine-9-carboxaldehyde and diethylmalonate in the presence of piperidine 
yielded the coumarin ring system.  The resulting ester was hydrolyzed from the 3-position by strong acid.  An 
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aldehyde functional group was added at the 3-position via a Vilsmeier-Haack reaction with phosphorus 
oxychloride in N,N-dimethylformamide.  Additional steps are being adapted from literature to finish 
synthesizing the desired fluorescent sensor.  A one-pot reductive amination reaction using the resulting 
aldehyde, hydroxylammonium chloride, zinc dust, and hydrochloric acid with ethanol as the solvent is being 
tested as an attempt to yield a primary amine.  Once the primary amine is isolated, subsequent reaction with 
1,2-bis(2-iodoethoxy)ethane generates the 1-aza-9-crown-3 ring to complete the synthesis.  The final product 
will be titrated with biologically relevant cations to determine binding constants and assess the sensor’s 
specificity for Li+. 
 
10. Hydrocortisone Decreases The Proliferation Rate And Increases  Antibiotic Resistance Of Streptococcus 
Pneumoniae 
 
Cayla A. Moore1, Colette Ngo Ndjom, M.S.2 and Harlan P. Jones, Ph.D.2,  
1Department of Biology, Langston University, Langston, Oklahoma 73050  
2Institute of Molecular Medicine, University of North Texas Health Science Center, Fort Worth, Texas 76107 
 
The ecosystems of microbial species that reside on and within humans play an important role in health and 
disease. Microbial endocrinology is a transdisciplinary field which bridges neurophysiology and microbiology, 
focused on understanding the relationship between neuroendocrine responses’ influence on microbial 
physiology. Such interplay is believed to have a significant impact on human health and disease. 
 Streptococcus pneumoniae (S. pneumoniae) is a common commensal and opportunistic pathogen of the 
respiratory tract. S. pneumoniae is the cause of significant mortality rates in the United States and worldwide, 
particularly among the chronically ill and individuals with poor immune function. Previous studies in our 
laboratory have demonstrated that corticotrophin-releasing hormone can directly influence the growth and 
virulence of S. pneumoniae. Researchers have also shown similar effects to norepinephrine.  
 The purpose of the current study was to examine the effects of hydrocortisone on the growth and antibiotic 
resistance. We hypothesized that hydrocortisone exposure would increase the growth and antibiotic resistance 
of S. pneumoniae. Growth curve analysis was performed to determine the effect of various concentrations by 
which hydrocortisone would influence the growth phase of S. pneumoniae.  In addition, antibiotic resistance 
in the presence of hydrocortisone was determined by minimal inhibitory concentration (MIC) analysis. 
 Results demonstrated that hydrocortisone significantly decreased S. pneumoniae growth in a concentration-
dependent manner.  In two independent experiments, S. pneumoniae demonstrated increased resistance 
against penicillin/streptomycin in the presence of hydrocortisone.  Our findings suggest a dichotomous 
relationship between hydrocortisone influence on growth and antibiotic resistance that may be influential in 
mediating its pathogenicity. 
Keywords:  Antibiotic resistance , hydrocortisone , Streptococcus pneumoniae , pathogenesis, microbial 
endocrinology, minimum inhibitory concentration, microbiota 
   
11. Study of Porcine Endogenous Retrovirus (PERV-C) genomes in domestic pigs from university farm 
 
Rashmi Acharya and Eric T. Gillock, Department of Biological Sciences, Fort Hays State University, 600 Park 
Street, Hays, KS 67601-4099 
 
Xenotransplantation is considered an alternative to allotransplantation to relieve the current shortage of 
human organs and pigs are of particular interest for this purpose. Endogenous retroviruses are a result of 
integration of retroviral genome into the genome of infected germ cells as DNA copy (provirus) which are then 
carried in all cells of the organism. Porcine Endogenous Retrovirus (PERVs) are of special interest because of 
the potential for pig organs and tissue to be used for xenotransplantation. PERVs can express as provirus, 
replicate and recombine in pigs and have shown to infect human cells in vitro. There are 3 classes of PERVs 
namely, PERV-A, PERV-B and PERV-C. PERV-A and PERV-B can infect human cells in vitro and can recombine 
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with PERV-C resulting in a recombinant with a higher rate of replication. The purpose of this research is to 
isolate and characterize PERV-C in domestic pigs and inspect its molecular properties. Genomic DNA is 
extracted from pig tissue using an extraction kit and by applying a PCR-based approach PERV-C is isolated from 
genomic DNA of domestic pigs. The PERV-C isolated by this process is then sequenced and studied. 
Understanding of PERV is important to develop better screening methods and selection of donor pigs for 
xenotransplantation to minimize the risk of zoonosis.  
 
12. Optimization of Metagenomics Analysis for 16S rRNA Sequencing Data 
 
Elaf Alshdokhi, Ana Lucia Castro-Munoz and Tim Burnett, Ph.D. 
Emporia State University, Department of Biological sciences 
 
Metagenomics and next-generation sequencing (NGS) techniques allow us to learn the genetic content of 
entire communities of organisms. In this study, we wanted to find the best way to analyze NGS data for 
comparing the bacterial communities of mouse small intestine. Intestinal microbes were collected from the 
small intestine of 4-week-old mice, DNA was extracted and subjected to PCR to amplify a portion of the 16S 
rRNA gene. Purified PCR products were sequenced by Illumina MiSeq platform. In the first experiment, we 
measured the correlation between the number of reads we received from sequencing and the concentration 
of DNA obtained from the animals. There was a slight positive correlation between the read length and the 
concentration of DNA, which showed that DNA concentration influence the results we get from sequencing. 
Then we wanted to know how sample size affects the analysis of bacterial communities. We did a taxonomic 
classification for three samples by imputing 2,500 reads, 25,000 reads, 50,000 reads, and all reads. The results 
of the taxonomic classification, using RDP classifier, showed 25,000 reads, 50,000 reads, and all the reads 
produced similar community profiles based on the relative abundance of the most common genera. Analysis 
of these results suggested that sequencing 25,000 reads is sufficient to analyze the bacterial communities in 
the sample. Finally, we tested three different classification protocols to determine the best program to analyze 
16S NGS data. A single sample was analyzed using RDP Classifier, Local Blast on Boecat, and Kraken classifier. 
The comparison revealed that Kraken classifier is the best fit for our analysis because of the easy usage, run 
time, and opportunity for interactive pie chart usage. These studies will allow us to reduce NGS costs and 
analyze samples in the most efficient manner. 
 
13. Characterizing Modified Peptides by High-Resolution FAIMS Followed by Electron Transfer Dissociation  
 
Matthew Baird, 1 Julia Kaszycki, 1 Xueqin Pang,2 Lingjun Li,2 Alexandre A. Shvartsburg1 
1. Department of Chemistry, Wichita State University (Wichita, KS 67260) 
2. School of Pharmacy and Department of Chemistry, University of Wisconsin  
    (Madison, WI 53705) 
 
Biological activities of many peptides are controlled by post-translational modifications (PTMs) on specific 
residues. Isomers with same PTMs on different sites (localization variants) coexist in cells, and fully identifying 
and quantifying them is a formidable challenge. A particularly difficult case is the epimerization of L-amino 
acids into D-enantiomers that, unlike other PTMs, results in no mass increment. While most peptides comprise 
only L-amino acids, the D-amino acid containing peptides (DAACPs) are critical to the neurological function. 
Analyses utilized a custom high-definition planar FAIMS system with 1.9 mm gap width, coupled to a Thermo 
LTQ XL ion trap with ETD stage. The bisinusoidal asymmetric waveform was provided by a generator with arcing 
protection that permitted unconstrained exploration near the electrical breakdown threshold. The He/N2 
buffers with 0 - 65% He were formulated by digital flowmeters. Ions were generated by electrospray ionization, 
with peptide mixtures (~10 µM in methanol/water/acetic acid solvent) infused at ~0.1 µL/min. The D/L peptides 
were purchased from Bachem. 
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Collision-induced dissociation (CID) or electron transfer dissociation (ETD) spectra of D- and L- peptides exhibit 
variations in some fragment intensities, but those are often small and sensitive to the instrument and 
conditions. This commonly precludes confident identification by tandem MS even for pure DAACPs, leave alone 
quantification of mixtures (typically dominated by the L-isomer in vivo). The capability of FAIMS in this 
application was explored for diverse peptides ranging from ~500 Da to 5 kDa. Epimers for small and large 
peptides were broadly resolved, allowing accurate MS/MS characterization. 
 
14. Campus tree ecosystem services: Carbon sequestration and student cognition  
 
Emily Fry1 and Christine Brodsky2 
1¬Sustainability, Society & Resource Management Program, Pittsburg State University; 2Department of Biology, 
Pittsburg State University 
 
Trees are widely known to provide a variety of ecosystem services in urban ecosystems. University campuses 
may act as small urban centers and their environmental effects not only impact the students, but also the 
surrounding community. We asked what ecosystem services university trees provide and how they act as a 
sustainability measure for the surrounding community by quantifying: 1) carbon sequestration on a university 
campus and 2) student cognitive health. Methods to record data included tagging the trees with aluminum 
numbered markers, gathering GPS locations, measuring the tree’s height with a clinometer, and diameter with 
a D-tape. The cognitive portion consisted of a backward digit-span task (DSB) and Positive and Negative Affect 
Schedule (PANAS) tests to assess cognitive capabilities and emotions of students before and after a 20-minute 
walk around the tagged trees. Since July, we have tagged 265 trees and identified 57 species on Pittsburg State 
University’s campus. We are currently calculating the amount of carbon sequestered for trees in the central 
campus. Twenty students have completed the cognitive portion, and our preliminary results show a slight 
significant difference in memory following the nature walk (paired t-test, t = 2.16, P = 0.055). The results 
indicate intrinsic as well as monetary value of the trees for students. The results will also provide data for future 
student projects.   
 
15. Moderate SPECC1L deficiency results in palate defects through changes in both oral epithelium and 
cranial neural crest derived palatal mesenchyme 
 
Everett G. Hall1, Nathan R. Wilson1, Luke Wenger1, Jeremy Goering1, S. Undurty2, J. Standley2 E.A. Augustine-
Akpan3, Youssef Kousa4, Diana S. Acevedo1, Lenore Pitstick5, N. Natsume6, Shahnawaz Yousaf1, T. Busch2, E. 
Kosa1, C. Nguyen7, M. Nguyen7, Wasiu L. Adeyemo8, M.A. Eshete9, A. Czirok1, Bryan C. Bjork5, Brian C. Schutte4, 
Satoshi Suzuki2,6, Jeffrey C. Murray2, Azeez Butali3, Irfan Saadi1 
1Dept. of Anatomy and Cell Biology, University of Kansas Medical Center, Kansas City, KS. 2Dept. of Pediatrics, 
Craniofacial Anomalies Research Center, University of Iowa, Iowa City, IA. 3Dept. of Oral Pathology, Radiology 
and Medicine/Dow Institute for Dental Research, College of Dentistry, University of Iowa, Iowa City, IA. 4Dept. 
of Microbiology and Molecular Genetics, Michigan State University, East Lansing, MI. 5Dept. of Biochemistry, 
Midwestern University, Downers Grove, IL. 6Division of Research and Treatment for Oral and Maxillofacial 
Congenital Anomalies, Aichi Gakuin University Hospital 2-11 Suemori-Dori, Chikusa-ku, Nagoya, Japan. 7Odonto 
Maxillo Facial Hospital, 263-265 Tran Hung Dao Street, District 1, Ho Chi Minh City, Vietnam. 8Dept. of Oral and 
Maxillofacial Surgery, College of Medicine, University of Lagos, Lagos, P.M.B. 12003, Nigeria. 9Dept. of Plastic 
and Reconstructive Surgery, Addis Ababa University, Addis Ababa, P.O. Box: 26493, Ethiopia. 
 
Clefts of the lip and palate (CL/P) are among the most common craniofacial defects. SPECC1L mutations in 
patients with rare atypical clefts or syndromic CL/P cluster in the second coiled-coil and calponin homology 
domains, disrupting SPECC1L association with acetylated microtubules. We identify mutations in patients with 
nonsyndromic CL/P that reside outside these regions and have a milder effect on SPECC1L microtubule 
association. To elucidate the role of SPECC1L in palatogenesis, we generated null and hypomorphic Specc1l 
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mouse alleles. Null mutants are lethal at embryonic day 9.5 with defective neural tube closure and cranial 
neural crest cell (CNCC) delamination. Moderate deficiency of SPECC1L in Specc1lnull/hypo compound mutants 
results in palate elevation defects at E14.5, transient oral epithelial adhesions, and subepidermal blebbing. We 
hypothesize that the palate elevation delay is due to defects in CNCC-derived palatal mesenchyme and oral 
epithelium. Live-imaging of primary mouse embryonic palatal mesenchyme cells from moderate mutants show 
impaired collective migration, a novel mechanism for palate closure defects. Additionally, immunostaining of 
mutant palatal shelves shows an abnormal epithelial basal and periderm layers. The periderm serves as a 
protective barrier to prevent ectopic oral adhesions. Heterozygous mouse mutants for two known clefting 
genes, Irf6 and Grhl3, show periderm defects and ectopic oral adhesions. Accordingly, we show that SPECC1L 
expression in the oral epithelium requires IRF6. Together, our data show that SPECC1L regulates oral epithelial 
integrity and remodeling of CNCC-derived mesenchyme during palate elevation and closure. SPECC1L 
represents a novel member of the IRF6/GRHL3 pathway in lip and palate development. 
 
16. Effect of sulfide and lactic acid on cytochrome c oxidase activities in plant roots and catfish liver 
 
Quispe, Naomi C, Kathryn O. Westerhaus, Yasuhiro Kobayashi, and Brian R. Maricle 
Department of Biological Sciences, Fort Hays State University 
 
Sulfide is well known as a metabolic toxin and lactic acid can affect muscle function, yet specific effects of 
sulfide and lactic acid on respiration enzymes have not been characterized. The objective of this study was to 
characterize sulfide and lactic acid toxicity on activities of cytochrome c oxidase (CytOx), an essential enzyme 
in oxidative phosphorylation. CytOx activity was measured in tissue homogenates from roots of several plant 
species and catfish liver samples in the presence of increasing concentrations of sulfide (0 to 20 µM) or lactic 
acid (0 to 100 mM). Increasing sulfide and lactic acid concentration significantly decreased activity in CytOx. 
Sulfide had a greater effect on the enzyme compared to lactic acid. Activity of CytOx in catfish liver samples 
was 40-fold higher than in plant roots and was almost 50-fold more sensitive to sulfide. The inhibition constant 
(Ki) for sulfide was of 0.1 µM in catfish liver and 4.6 µM in plant roots. Lactic acid also reduced CytOx activities. 
However, the Ki for lactic acid in catfish liver and plant roots was approximately 80 mM and 50 mM, 
respectively. Our results indicated that sulfide and lactic acid negatively influenced CytOx activities, but to 
different degrees. CytOx in catfish liver is more susceptible to sulfide toxicity compared to plant roots. Specific 
mechanisms of inhibition are currently under investigation. 
 
17. Molecular mechanism of Dye-decolorizing peroxidase from Enterobacter lignolyticus (ElDyP) as revealed 
by viscosity and kinetic isotope effects. 
 
Ruben Shrestha1, Gaochao Huang1, David A. Meekins1, Brian V. Geisbrecht2, and Ping Li1* 
1Department of Chemistry, 2Department of Biochemistry and Molecular Biophysics, Kansas State University, 
Manhattan, Kansas, 66506, United States 
 
Dye decolorizing peroxidases (DyPs) are novel family of heme peroxidases which have garnered much attention 
in recent years due to their huge potentials in biotechnological and biomedical applications, which include 
treatment of dye contaminated wastewater effluents, lignin degradation, and as novel antimicrobial drug 
target. However, very little is known about their working mechanism in comparison to other classical 
peroxidases. Hence, DyP from Enterobacter lignolyticus (ElDyP) was studied for its molecular mechanism. Its 
crystal structure revealed the presence of a water molecule acting as the sixth ligand to the heme and the 
presence of two heme access channels. Its catalytic cycle involved a conformational change as the last step, 
which was the rate limiting in the presence of ABTS as the reducing substrate. The kinetic isotope effect (KIE) 
of 2.4 observed at pH/pD 3.5 during Compound I formation suggested that Compound 0 is formed and 
protonation/deprotonation is the rate limiting step. Compound I was directly reduced to enzyme resting state 
without the formation of Compound II, and the rate increased with decrease in pH. Based on the viscosity effect 
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and solvent KIE in the presence of a reducing substrate, water release was determined to be mechanistically 
important. Compound I was proposed in a ‘dry’ form that released one water molecule and underwent two 
electron reduction process to generate enzyme resting state. Distal aspartate was proposed as the essential 
residue that dictated the acidic pH optimum in reduction of Compound I. These findings will contribute towards 
engineering DyPs for improved catalytic efficiency. 
 
18. Modeling ciliary regulation of STAT3 signaling in initiation of Thm1-deficient renal cystogenesis in vitro   
 
Ramanan Sivakumar1, Luciane M. Silva1, Sumedha S. Gunewardena2 and Pamela V. Tran1 
1Department of Anatomy and Cell Biology, Kidney Institute, University of Kansas Medical Center, Kansas City, 
KS 
2Department of Integrative and Molecular Physiology, University of Kansas Medical Center, Kansas City, KS 
 
Primary cilia are sensory organelles that mediate signaling pathways, and ciliary dysfunction leads to renal 
cystic disease.  Multiple cellular and signaling aberrations contribute to renal cystogenesis, while initiating 
molecular events remain undefined.  Previously, we performed RNA sequencing on kidney lysates of ciliary 
mutant Thm1 conditional knock-out mice, and identified that phospho-STAT3 was increased in pre-cystic and 
cystic kidneys and in nuclei of epithelial cells of non-dilated and dilated renal tubules, suggesting upregulated 
STAT3 signaling may be an initiating event in Thm1-mediated renal cystogenesis.  To study the connection 
between primary ciliary dysfunction and upregulated STAT3 signaling, we used lentiviruses to express Thm1 
shRNA in two renal epithelial cell lines – mouse cortical collecting duct M1 cells and human 293T cells -  then 
clonally selected.  Using Western blot analysis, we identified the M1 clone and the 293T clone that showed the 
most effective Thm1 knock-down (kd).  Immunostaining for ciliary markers, IFT81 and acetylated -tubulin, 
showed that Thm1 kd caused shortened primary cilia with accumulation of IFT81 in a bulb-like structure at the 
distal tip, indicative of a retrograde ciliary protein trafficking defect.  Thm1 kd cells did not show increased 
basal levels of phospho-STAT3, suggesting that additional molecules may cross-talk in vivo to cause 
upregulation of the pathway.  Efforts are underway to stimulate cells with cytokine, interleukin-6, and with 
cystogenic agent, cAMP, to activate STAT3 signaling.  This may reveal initiating mechanisms underlying 
upregulated STAT3 signaling in Thm1-deficient kidney cells leading to cystogenesis. 
 
19. Starvation-induced changes and regulation in lysosome homeostasis 
 
Alexa Wilden, Josh Molina, Melissa Feuerborn, and Stella Lee 
Division of Biology, Kansas State University, Manhattan KS, 66502 
Abstract 
Lysosomes are a major organelle to degrade macromolecules.  When deprived of nutrients, cells will turn on 
the autophagy and lysosomal biogenesis pathways to recycle existing building blocks through lysosomes, and 
to increase lysosomal degradation capacity, respectively.  We have identified a condition, in which cells were 
starved and the lysosome degradation activity was blocked by inhibitors, inducing enlarged lysosome 
formation.  Selective autophagy, such as mitophagy, in combination with lysosome inhibition was not able to 
induce this phenomenon.  Further analyses showed that this phenomenon was also not due to mTORC1 
inhibition during starvation.  In addition, knocking down autophagy genes ULK1 or ATG5 to block 
autophagosome formation had no effect on the enlarged lysosome formation, suggesting this is an autophagy 
independent process.  Interestingly, when supplying cells with glutamine under these starvation and lysosome 
inhibition conditions, the enlarged lysosomes dissipated.  These results uncover a novel mechanism by which 
lysosome homeostasis is regulated. 
 
20. The role of the thiolase in Clostridium difficile biology 
 
Thomas Williams, Brintha Parasumanna Girinathan, Babita Adhikari Dhungel, Revathi Govind 

31 
 



Poster Presentation Abstracts 

Division of Biology, Kansas State University 
 
Clostridium difficile is a major nosocomial pathogen and is the principal causative agent of antibiotic-associated 
diarrhea and pseudomembranous colitis. Wild-type C. difficile produces dormant spores, which facilitate 
transmission and persistence of the organism in the environment. C. difficile codes for Thiolase enzyme whose 
function is to breakdown acetoacetyl-CoA into two molecules of acetyl-CoA. Evidence suggests that this 
enzyme is produced extracellularly in C. difficile and may have a role in bacterialcolonization. To determine the 
role of the thiolase gene in pathogenicity of C. difficile, we constructed a thiolase negative mutant by inserting 
a group-two intron into the thiolase gene of the JIR strain of C. difficile. We are currently performing tests to 
determine the role and effect of thiolase in C. difficile sporulation and toxin production. We found that the loss 
of the thiolase gene significantly delays C. difficile sporulation in vitro.   
 
21. Synthesis and characterization of enzyme catalyzed biodegradable “click-ene” polymers for biomedical 
applications 
 
Elaf Alattas, Shuguftha Naz, Richard Gross and Santimukul Santra 
Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762 
Department of Chemistry and Chemical Biology, Rensselaer Polytechnic Institute, Troy, NY 
 
In this study, we report various biodegradable, polyester polymers with tunable physical properties for drug 
delivery applications. These polymers were designed in such a way that only bio-based starting materials (for 
example, sorbitol, hexanediol, glutaric acid) were used as monomers. We have introduced alkene functionality 
to the polymer in order to perform various surface functionalization for targeted delivery. Furthermore, we 
have used enzyme catalyst for the polymerization reaction to follow green chemistry approaches and to avoid 
any toxic catalyst in the polymer. The resulting polymers were purified using solvent precipitation method and 
characterized using spectroscopic techniques such as NMR, FT-IR, GPC, TGA and MALDI-TOF. In addition, to 
evaluate the potential biomedical applications, anticancer drug and optical dye encapsulating polymeric 
nanoparticles will be fabricated for in vitro cytotoxicity assays using various healthy and cancer cell lines, drug 
release study and the results will be summarized in this presentation.  
 

22. Improving the translation application of primary DCIS mouse-intraductal (MIND) model 
 
Haleigh Harper1, Hayley Hansford1, Darlene Limback1, Yan Hong1, Hanan Elsarraj1, Lawrence R. Ricci3, Fang 
Fan1, Ossama Tawfik1, Lisa May2, Therese Cusick2, Marc Inciardi1, Mark Redick1, Jason Gatewood1,  Onalisa 
Winblad1, Tim Fields1, Carol Fabian1, Andrew Godwin1, Ruby Mierotto (St. Lukes), Fariba Behbod1, 1University 
of Kansas Medical Center, Kansas City, KS; 2University of Kansas School of Medicine-Wichita, Wichita, KS; 
3Truman Medical Center, Kansas City, MO 
Background: 

Ductal carcinoma in situ (DCIS) is the most common type of non-invasive breast cancer. To accurately 
study the natural progression of DCIS lesions in mice, we devised the mouse-intraductal (MIND) model that 
involves intraductal injection of human epithelial cells derived from breast tissues of patients into the 
mammary ducts of immunocompromised mice.  
Experimental Strategy: 

The goal of this experiment is to improve the translation application of the MIND model by 
humanizing the hematopoietic system of the mice by transplantation of human hematopoietic stem cells 
(HSCs) derived from the same patient DCIS case. This would virtually mimic not only the progression of the 
DCIS, but also the natural microenvironment specific to each patient.  
Results: 

We were able to successfully engraft human immune cells in both NSG and MISTRG mice strains by 
transplantation of HSCs derived from umbilical cord blood. We are currently attempting to engraft immune 
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cells derived from DCIS patients specifically. Human CD34+ cells positively selected from patient peripheral 
blood mononuclear cells (PMNCs) were also successfully expanded ex vivo to increase the quantity of human 
HSCs available for mouse transplantation.  
Conclusion and Future Directions: 

Our future aim is to study the function of immune cells following engraftment and assess their role in 
human DCIS progression in the DCIS MIND xenografts. Our goal is to create a model that could accurately 
predict high risk DCIS cases that may become invasive so that we can then try to prevent that progression 
from happening in DCIS patients.  
 
23. Bioinformatics of the C. elegens melatonin signaling pathway 
 
Michael Hendricks and Stephen Fields 
Department of Biological Sciences, Emporia State University 
 
Melatonin, a neurohormone widely known for regulating circadian rhythms in mammals, has been implicated 
in a number of other physiological processes, including the regulation of neuronal plasticity. Caenorhabditis 
elegans is an ideal model organism for investigating melatonin action on neuronal development due to its 
simple nervous system, availability of mutants, and deep evolutionary position relative to vertebrates. 
However, melatonin biosynthesis and signaling is not well characterized in C. elegens. In particular, a C. elegens 
melatonin receptor (MTR) has yet to be identified. Unfortunately, BLAST searches using vertebrate MTRs as 
queries do not pinpoint clear C. elegens homologs due to evolutionary distance and abundance of C. elegens 
GPCRs. Bioinformatic analyses allow a more targeted approach to confirming C. elegens enzymes involved in 
melatonin biosynthesis and to identifying potential MTRs. Using several known MTRs to query the NCBI Protein 
Database, we identified MTRs from three parasitic nematodes. These nematode MTRs have significant 
homology to an uncharacterized C. elegens GPCR (F59D12.1), and multiple sequence alignments between 
vertebrate MTRs, nematode MTRs and F59D12.1 showed regions of high similarity. Transmembrane and 
structure prediction analyses also identified peptide sequences in F59D12.1 that are unique to all MTRs. 
Promoter prediction and transcription factor binding sites common to melatonin synthesis and receptor 
proteins are also being analyzed. While F59D12.1 is currently the best candidate for the C. elegens MTR, several 
other GPCRs also hold promise. We have acquired two F59D12.1 mutant strains in order to characterize the 
phenotype and will perform RNAi against several other candidate GPCRs. 
 
24. Ascertaining Changes in Structure From Fluorolabelling and Computational Protocol for Correctly 
Calculating the Fluorine Chemical Shifts of Fluorolabelled 1-GLG 
 
Karnes, Joseph; Hull, Olivia; Mitchell-Koch, Katie 
Wichita State University Chemistry Department 
 
Fluorine NMR is an incredibly sensitive and useful tool for several aspects of biological chemistry because of 
the fact that fluorine can be used to probe several different elements of biological function. F-19 NMR also has 
advantages over C-13 NMR and H-1 NMR in protein studies as a result of a simpler spectrum. 
The purpose of this work is to determine a computational protocol for correctly assigning fluorine chemical 
shifts to individual fluoro-labeled amino acid residues within a protein structure. In order to carry out the task 
experimentally, site specific mutation must be performed at every individual labeled amino acid site. The 
overall goal is computational assignment of 19-F protein NMR spectra. This is important, as a reliable 
computational protocol for calculating these chemical shifts has not yet been established. 
The model system used for initial investigations is a galactose-binding protein. It has been selected because 
the chemical shifts are known.  Previous work by Warshel and co-workers on assigning the chemical shifts of 
galactose-binding protein via computation in the late 90s revealed progress and promise, yet did not correctly 
predict the entire spectrum. Our approach involves simulating fluoro-labeled protein with MD simulations. 
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Spectral assignment via simulation could provide major strides toward analyzing a variety of protein actions 
and attributes via 19-F NMR spectroscopy. 
Supported by the Kansas INBRE, P20 GM103418 
  
25. Characterization of melatonin on neuronal development of C. elegens. 
 
Lampton. Bailey, and Stephen D. Fields 
Department of Biological Sciences, Emporia State University 
ABSTRACT 
Melatonin (MEL) is well-known for its role in circadian rhythms, but may also play a role in neuronal 
development. The Caenorhabditis elegans genetic system has been used as a model organism for explanation 
of biological processes and was used in this study to demonstrate the impact of melatonin on the nervous 
system. Previous studies suggested that MEL: 1) is associated with reduced locomotion in L4 and adult stage C. 
elegens; 2) speeds overall development in C. elegens larvae; and 3) suppresses apoptosis in mammalian cell 
cultures. The purpose of this study is to determine the effects of melatonin on neuronal development in 
primary cell cultures of C. elegens. The NM1233 strain was used due its expression of a synaptogyrin::GFP 
transgene marking neurons, allowing neuronal and muscle cells to be distinguished in cell culture. The 
embryonic neurons were grown on coverslips in L-15-10 media with different concentrations of melatonin (0 
µM, 1 µM, 10 µM and 1 mM concentrations of melatonin). After 7 days of incubation at room temperature the 
cells were imaged using a fluorescent microscope at 600X magnification. The effects of melatonin on neuronal 
growth is currently being quantified, but there appears to be a marked tendency toward better survival and 
axonal growth at the 10 µM concentration. A MEL concentration of 1 mM appears to be inhibitory, while the 1 
µM treatment does not appear to show a significant difference from the control.  The authors thank the K-
INBRE program funded through the NIH under grant number P20GM103418.  

 
26. Mapping of Arabidopsis Mutant with Alteration of Chloroplast Glycerolipid Species 
 
Hannah J Lusk1,2, Madeline Colter1, Sunitha Shiva1, Mary Roth1, Sujon Sarowar3, Jyoti Shah3 Timothy Durrett2, 
Kathrin Schrick1, and Ruth Welti1,2. 
1Division of Biology, Kansas State University, 2Department of Biochemistry and Molecular Biophysics, Kansas 
State University, and  3Department of Biological Sciences, University of North Texas.  
 
Lipid analysis of leaves from the Arabidopsis T-DNA insertion line Salk_109175C revealed a significantly 
decreased ratio between two monogalactosydiacylglycerol molecular species, MGDG(18:3/16:3) and 
MGDG(18:3/18:3), as well as other chloroplast assembled lipid species alterations. Salk_109175C has an 
insertion in the gene At5g64790, which is mostly expressed in pollen. To confirm that the lipid phenotype was 
due to the known insertion, the Salk line was crossed to WT and the heterozygous progeny of this cross were 
self-pollinated to obtain an F2 generation. Analyzing the F2 generation to identify plants with the altered lipid 
composition and genotyping to identify plants containing the insertion in At5g64790 demonstrated that the 
insertion mutation and the lipid phenotype were not linked. To identify the mutation causing the lipid 
alterations, F2 plants with the lipid phenotype and without an insertion mutation at At5g64790 were isolated 
for map-based cloning. The F2 plants, which were on a Col-0 background, were crossed to Ler-0 and the F1 
progeny of this cross were selfed to obtain an F2. F2 plants with the lipid mutant lipid phenotype were tested 
using genetic markers to identify the locus that stayed Col-0 during crossover in all plants. The results indicate 
that the mutation causing the phenotype is located on Arabidopsis chromosome 4. Fine mapping to narrow 
the region containing the mutation is ongoing and candidate genes are being tested. When the locus associated 
with the lipid compositional alterations is identified the effect of the mutation on plant physiology and lipid 
metabolism will be investigated. 
 
27. Construction of a bacterial biosensor for detection of lead in environmental samples 
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Abigail Morgan and Phillip Harries 
Department of Biology, Pittsburg State University 
 
Lead mining and zinc smelting operations in Southeast Kansas during the late 18th and early 19th centuries left 
substantial amounts of soil and water in the area contaminated with lead.  Although reclamation efforts have 
been ongoing for many years such contamination still poses a serious risk to human health. In order to detect 
lead in water or soil samples, gas chromatography and atomic absorption spectrometry must typically be used. 
These techniques require specialized training as well as sophisticated and expensive instrumentation.  Here we 
outline plans to engineer a lead biosensor using Escherichia coli (E. coli) bacteria. The use of a biosensor would 
allow detection of lead by simply adding a potentially contaminated sample to a growing culture of bacterium. 
This approach would be simple and cost effective. Our lab has recently joined the International Genetically 
Engineered Machine labs program (iGEM). This offshoot of synthetic biology makes use of standardized “parts” 
created by labs around the world. Each part is a plasmid containing some biological element (promoter, gene, 
ribosome binding site, etc) and all parts can by combined in any desired order utilizing a standardized cloning 
protocol. The primary advantage of this approach is that it enables rapid creation of engineered 
microorganisms via a community approach to bioengineering. Since we are new to this program we will present 
our preliminary attempts to optimize protocols by creating E. coli capable of expressing a reporter protein. We 
will also outline future plans to use these optimized protocols to create a lead biosensor from existing iGEM 
parts.   
 
28. Gene Expression Studies in Macrophage-Mediated Cytotoxicity 
 
September A. Numata, Myles K. Taylor, Peter A. Chung 
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. Our experimental approach involved utilizing 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, while 2 others were underexpressed in the F5b cell line. To further confirm the 
results of qPCR, our lab is working on protein analysis via western blots. 
 
29. The study on nucleotide motifs enriched in 5’ untranslated region of genes controlled by Gcn2, the master 
regulator of metabolic stress resistance 
 
Mackenzie Thornton, Micah Meyer, Eric Aube, Sarah Gillaspie, Chingakham Ranjit Singh, Katsura Asano 
Molecular Cellular and Developmental Biology Program, Division of Biology, Kansas State University, 
Manhattan, KS 66506 
 
Cellular signaling controls translation by modulating mRNA recruitment though cis regulatory elements or 
utilizing delayed re-initiation mechanisms involving upstream ORFs. Gcn2 is the master protein kinase 
regulating mRNA translation through these keys during nutrient limitation. Expression of resistance to 
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metabolic stress through Gcn2 is crucial for cancer cells to establish themselves during their migration and 
metastasis.  
Using fission yeast Schizosaccharomyces pombe as a model organism, our previous polysomal microarray 
hybridization experiments revealed over a thousand of candidate genes whose translation is regulated by 
amino acid starvation in Gcn2-dependent manner. Their functions include mitochondrial translation, mRNA 
splicing, tRNA production, and mRNA transcription. Of particular interest is that the 5’ UTR of regulated genes 
is enriched for certain RNA motifs, such as 5’-UGACG-3’, 5’-ACGGG-3’ and 5’-AAUAC-3’. To investigate the role 
of these motifs in translational regulation, we generated firefly luciferase plasmids whose 5’UTR is derived from 
hrd1 carrying a 5’-UGACG-3’ motif and from rpl702 carrying a 5’-ACGGG-3’ and three 5’-AAUAC-3’ motifs. We 
integrated these plasmids into a specific site of the chromosome of both wild-type and gcn2 deletion strains 
and performed luciferase assay with the resulting strains. Here we show that the expression of hrd1-luciferase 
is decreased within 1 hr during amino acid starvation in Gcn2-dependent manner. The experiments on rpl702-
luciferase are in progress. We discuss the significance of our results to understanding translational control by 
Gcn2 protein kinase.  
 

30. Sequence variations of the PrPC prion protein gene among various dog breeds 
 
Zimmerman, Drew, Eric T. Gillock. Department of Biology, Fort Hays State University. 
 
Transmissible Spongiform Encephalopathy (TSEs) are neurodegenerative diseases that affect humans and many 
animal species. Prion diseases result from normal cellular prion proteins (PrPC) interacting with abnormal 
misfolded prion proteins (PrPSc). These diseases are often species-specific and must be spread through contact 
with contaminated meats, corneal transplants, medical equipment, or through familial genes. Due to long 
incubation periods of prion diseases, the source of infection is often difficult to identify and isolate. Many 
organisms are susceptible to cross-species transmission. However, canine species seem to be resistant to 
infection and prion diseases have yet to be documented within dogs, and few studies have been conducted on 
this apparent resistance. Previous studies involving the Pekinese dog breed have shown nucleotide 
polymorphisms when compared against other prion protein genes within GenBank. In our study, we are 
comparing the prion sequences of a variety of canine species to isolate various polymorphisms that might 
prevent their susceptibility to infection. These polymorphisms (amino acid substitutions) might in turn affect 
the intermolecular interactions that are important for cross-species transmission and canine susceptibility to 
prion infection. 
This project was supported by the National Institute of General Medical Sciences (P20 GM103418) from the 
National Institutes of Health. The content is solely the responsibility of the authors and does not necessarily 
represent the official views of the National Institute of General Medical Sciences or the National Institutes of 
Health. 
 
31. syg-2 regulates GABAergic motor neuron development in Caenorhabditis elegans 
 
Adams, Chloe 1, Dana Tucker 1,2, and Brian D. Ackley 1 
1 Department of Molecular Biosciences, University of Kansas, Lawrence 
2 Department of Biology and Agriculture, University of Central Missouri 
 
Neural network formation requires neurons extend axons and dendrites in the right direction to find and 
discriminate appropriate targets with whom to form synapses. Cell adhesion molecules are critical regulators 
of these cellular events. Understanding how neurons navigate a complex extracellular environment to make 
these decisions with high fidelity is a key goal of neurobiology, as a better understanding of normal neural 
development can help elucidate causes and potential treatments of neurological disorders. To study the 
formation of neural networks, we use Caenorhabditis elegans (C. elegens), focusing on the GABAergic motor 
neurons. GABA is the primary inhibitory neurotransmitter in nervous systems, and an imbalance of inhibitory 
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signaling versus excitatory signaling can lead to neurological diseases, e.g. epilepsy, etc. Thus, understanding 
GABAergic neuron development is important. Previously we isolated mutations in syg-2, which encodes an Ig-
superfamily member cell adhesion molecule, in a screen for directional GABAergic motor neuron axon guidance 
defects. In syg-2 mutants a small number (2%) of animals exhibit axons, which normally project anteriorly, now 
project posteriorly. syg-2 was also isolated in a separate screen for synaptogenesis defective (Syg) defects in 
serotonergic neurons that regulate egg-laying. Since syg-2 affected axon outgrowth in GABAergic motor 
neurons, we sought to determine if mutations in syg-2 also affect their synaptic development. We imaged a 
fluorescent synaptic marker in wild type and syg-2 mutants using confocal microscopy and quantitative image 
analysis. Here we will present data that syg-2 mutations cause synaptic defects, specifically in a subset of the 
C. elegens GABAergic neurons.   
 
32. Continued development/testing of improved methods for immunohistochemistry 
 
Baber, Miriam J., Stephanie L. Parks, and William J. Hendry 
Department of Biological Sciences, Wichita State University 
 
We compared three buffer systems (sodium citrate [NaC], Tris-EGTA [TEG], and citraconic anhydride [CA]) for 
their performance in the heat-induced antigen retrieval (AR) step of our established immunohistochemistry 
(IHC) protocol.  For that comparison, we will present some results generated from the use of two antibodies 
that target the following proteins:  1) CD8-α, a cell surface glycoprotein that is expressed on T cytotoxic cells 
and binds class I MHC molecules presented by the antigen-presenting cell (APC); and 2) PARP-1 or Poly (ADP-
ribose) polymerase-1, a nuclear DNA-bindng zinc finger protein that influences DNA repair, DNA replication, 
modulation of chromatin structure, and apoptosis.  The antibody-probed tissue sections were cut from our 
archive of formalin-fixed / paraffin-embedded immature hamster uteri and human ovarian tumor tissue 
samples.  Unexpectedly, the anti-CD8-α antibody generated:  1) Both cytoplasmic and nuclear reaction signal 
only in the endometrial epithelial cell compartment of the uterine sections; and 2) Cytoplasmic reaction signal 
in both the epithelial and stromal cell compartments of the ovarian tumor sections.  Also, the relative CD8-α 
signal intensity in both tissues was NaC<TEG<CA.  In contrast, the anti-PARP-1 antibody generated:  1) No 
reaction signal in the uterine sections; and 2) Nuclear reaction signal in both the epithelial and stromal cell 
compartments of the tumor sections, but the signal intensity in those sections was equivalent among the three 
buffer systems.  These observations did not identify an optimum AR buffer system for our IHC protocol but 
they do reinforce the need to verify the specificity of commercially available antibodies. 
 
33. Expression of mutant human tau protein drives synaptic loss in Caenorhabditis elegans 
 
Molly E. Birrer, T. Chris Gamblin and Brian D. Ackley 
Department of Molecular Biosciences, University of Kansas, Lawrence, KS 
 
Tau aggregation is associated with neurodegenerative diseases, and mutations in human tau have been linked 
to several disorders, including FTDP-17, with varying phenotypic effects. How tau aggregation results in altered 
neuronal function is controversial and poorly understood, given the difficulties associated with modeling tau 
aggregation and neurodegeneration in animal models. To address this problem, we have generated multiple C. 
elegens lines of transgenic animals expressing different variants of the longest isoform of human tau (htau40) 
to better understand how aggregation might cause subsequent downstream events leading to increased 
toxicity. We have produced multiple transgenic lines expressing variants of human tau protein in neurons to 
compare their effects on neuronal function. When broadly expressed, throughout the nervous system, mutated 
htau40 caused decreased lifespan, as well as a decreased locomotor capability as they age. Decreased lifespan, 
along with cognitive and motor defects, are associated with human tauopathies, suggesting our model is 
reproducing consequences relevant to human disorders.  When we selectively express mutated htau40 in the 
GABAergic motorneurons, we find an age-associated decrease in the number of GABAergic motor neuron 
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synapses, importantly, in the absence of other indicators of neuronal degeneration, i.e. axons and cell bodies 
were still intact. We have also begun testing mutations in C. elegens orthologs of known Alzheimer’s risk 
factors, and found that loss of the LAR-like receptor tyrosine phosphatase enhances the synaptic loss due to 
mutations in htau40. Together, these results indicate the utility of our model to understand how tau 
aggregation impacts neuronal homeostasis and function. 
 
34. Novel antibiotic toxicity 
 
Davies, Gage1, Jayden Bowen1, Daniel Zurek1 
1Department of Biology, Pittsburg State University 
 
Throughout history, treatment for maladies has relied on compounds produced by other organisms. However, 
overuse of antimicrobial compounds has caused strains of pathogenic microbes to become resistant to 
commonly used drugs, initiating a race to develop new antibiotics. While some seek compounds in exotic plant 
species, our lab has taken a different approach, turning to a common crop plant, soybean. A soybean protein 
(Bozo) was identified with strong antibiotic activity against multiple species of Gram-negative bacteria. Bozo is 
a glucanase that cleaves load-bearing non-cellulosic cell wall b -1,4 glucan bonds during plant cell growth. As 
the protein is toxic to bacteria, a repressible yeast system (pYES2.1, Invitrogen) was instead used to produce 
Bozo protein, and a histidine tag/nickel column to isolate it. Purified BOZO protein was tested for toxicity/cell 
viability effects against T47D human breast cancer cells. Initial results indicate but do not tightly define a degree 
of dose-dependent toxicity. More testing is needed to fully quantitate effects on mammalian cells.  
 
35. Translational control of repeat-associated non-AUG translation by 5MP, an emerging translational 
regulatory protein. 
 
Sarah Gillaspie, Chelsea Moore, Mackenzie Thornton, Chingakham Ranjit Singh, Katsura Asano 
Molecular Cellular and Developmental Biology Program, Division of Biology, Kansas State University, 
Manhattan, KS 66506 
 
The translational regulatory protein 5MP is a general inhibitor of translation, but also serves as a translational 
rheostat suppressing non-AUG initiation through counteracting the effect of eIF5 which increases non-AUG 
translation. We test the hypothesis that 5MP suppresses a special mode of non-AUG translation termed repeat-
associated non-AUG (RAN) translation. The expansion of CGG repeats by replication errors or genetic 
recombination, such as those found in the leader region of fragile X mental retardation 1 (FMR1), causes 
neurodegenerative diseases. Others’ studies recently characterized RAN translation in the leader region of 
FMR1 1. Initiation of the +1 (CGG) reading frame occurs at ACG codon or GUG codon 5' to the repeat. Initiation 
of the +2 (CGG) reading frame appears to occur within the repeat at GCG to make a polyAlanine protein. 0 CGG 
reading frame is not translated because polyArginine protein stalls the ribosome and is quickly degraded. Here 
we examine the effect of 5MP1 and eIF5 overexpression on CGG NanoLuciferase RAN reporter plasmids in 
HEK293T. We found that 5MP1 suppresses and eIF5 increases RAN translation from either +1 (CGG) and +2 
(CGG) reading frames, depending on their interaction with eIF2. Furthermore, we show that a new mutation 
disrupting 5MP1 binding to the c subunit of eIF3 alleviated 5MP1’s effect on RAN translation. Based on the 
strong effect of this mutation, we propose that eIF3c is the ultimate target of 5MP1 within the ribosome pre-
initiation complex and therefore a further focus of study to improve the effect of 5MP1 on RAN translation. 
 
36. Functional screen to identify modulators of miRNA activity. 
 
Shilpa Hebbar, Anna Zinovyeva 
Division of Biology, Kansas State University 
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Regulation of gene expression is essential for normal physiology and development. One of the ways cells 
regulate gene expression is through a class or non-coding RNAs called microRNAs (miRNAs). miRNAs associate 
with Argonaute proteins to form miRNA Induced Silencing Complexes (miRISCs) to post-transcriptionally 
repress gene expression by targeting mRNA 3’UTRs through partial sequence complementarity. To identify 
factors that modulate miRNA activity, we have previously identified proteins that co-precipitate with miRISC 
component ALG-1. To identify which ALG-1 interactors are important for miRNA activity and/or processing, we 
are carrying out functional assays in several genetically sensitized backgrounds. Specifically, we are utilizing 
RNAi to knock down the putative miRISC interactors in animals with compromised miRNA activity, such as lsy-
6(ot150), mir-48 mir-241 (nDf51), and mir-35-41 (nDf50) mutants. We hypothesize that enhancement or 
suppression of the phenotypes associated with reduction of miRNA function in these mutants will indicate 
potential roles of the candidate genes in miRNA regulation. We will report on our progress in identifying which 
physical interactors of ALG-1/miRISCs are important for modulating miRNA activity.   
 
37. FoxM1 Promotes Tubular Regeneration Following Acute Kidney Injury 
 
LaQuan Johnson, Nidhi Dwivedi, Sonali Sinha and Reena Rao. Jared J Grantham Kidney Institute, University of 
Kansas Medical Center, Kansas City, KS 
 
Acute Kidney Injury (AKI) involves a sudden loss of renal function caused mainly by ischemia or nephrotoxins, 
as a result of which, kidney tubules undergo apoptotic cell death. Although kidney tubules can completely 
regenerate, severe or repeated injury prevents proper repair, leading to inflammation and tissue fibrosis. In 
my summer project, I examined the mechanism that regulates tubular cell proliferation and regeneration after 
AKI. My studies tested the hypothesis that a forkhead box family member transcription factor called FoxM1, 
promotes cell proliferation of kidney tubular cells. For the studies, injury and repair in AKI was simulated by 
treating a human proximal tubular epithelial cell line called HK2 cells with Aristolochic Acid (AA) (1µM for 24h), 
followed by washout and growth in normal media for 48h. High FoxM1 protein expression was observed in the 
regenerating cells using Western blot analysis. Inhibition of FoxM1 using thiostrepton, significantly reduced 
FoxM1 protein levels, and also reduced cell number in a dose dependent manner. Cell number was determined 
by MTT assay and BRDU incorporation assay. I also learned to do immunohistochemical staining for BRDU in 
tissue section of kidneys of mice treated with AA, and count the number of dividing cells to determine cell 
proliferation. The studies so far demonstrate that FoxM1 promotes cell proliferation, and its inhibition can 
prevent cell division in cells recovering from AKI. Further studies will examine the effect of thiostrepton in AKI 
in mice. 
 
38. Proteo-genomic analysis of butterfly sperm using shotgun mass-spectra data. 
 
Jordyn Koehn and James Walters 
University of Kansas, Department of Ecology and Evolutionary Biology, Lawrence, KS, 66045   
 
This research uses bioinformatic analysis of mass-spectra proteomic data to characterize the molecular 
composition of dimorphic sperm in Lepidoptera. Males of the Lepidoptera (moths and butterflies) produce two 
types of sperm. This dimorphic sperm is either nucleated or anucleated, respectively known as eupyrene or 
apyrene sperm. Apyrene sperm are unique because, along with having no nucleus, they also have no nuclear 
DNA, which seems counterproductive for it to be a reproductive cell. Previous studies have looked at the 
predicted protein composition of the sperm based on the official gene set of the Monarch butterfly (Danaus 
plexippus). However, these studies did not explore the potential for sperm proteins originating from currently 
unannotated genomic regions, which is a primary aim our current research. To do this, a six-frame translation 
is performed on the entire genome of Danaus plexippus. Previously obtained mass spectra data are searched 
against all six-frame translations, and then cross referenced against the official gene set. This allows for the 
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identification of previously unannotated peptides that are present in sperm. Identifying the function of the 
unique proteins found in apyrene sperm should illuminate the overall function of apyrene sperm. 
 
39. Examination of dedicator of cytokinesis 2 (DOCK2) mRNA in channel catfish 
 
Kostner, Danica1,2, Megan Dougherty1, Abigail Schmidtberger1, Yass Kobayashi1 
1Department of Biological Sciences, Fort Hays State University 
2Kansas Academy of Mathematics and Science 
 
Obesity and other diseases associated with obesity have been a growing concern in the United States since the 
beginning of the 21st century. This has yielded an increased effort in investigating mechanisms and treatments 
for such diseases. The study involving mice shows that dedicator of cytokinesis 2, DOCK2, could be linked to 
several inflammatory diseases. Our laboratory has been exploring the possibility of using channel catfish as a 
model organism to investigate the development of obesity in humans due to their genetic predisposition 
towards collecting fats in order to grow. However, the role of DOCK2 in catfish growth and metabolism have 
not been investigated before.  Objectives of this study were to identify the DOCK2 gene in channel catfish and 
examine its mRNA expression in various tissues.  Specific primers were designed based on the channel catfish 
DOCK2 sequence available in GenBank and used to amplify 729 bp product.  Tissue expression of DOCK2 mRNA 
was examined using non-quantitative RT-PCR.  The expression of DOCK2 mRNA was readily detectable in the 
spleen, heart, kidney, and large intestine.  The DOCK2 mRNA expression varied among samples from brain, 
liver, muscle, and small intestine. The PCR product shared sequence similarities with the DOCK2 of various fish 
species (>80%) and mammals (73%), suggesting that DOCK2 is evolutionary conserved among species.  We are 
currently investigating the tissue distribution of DOCK2 using real-time quantitative PCR, and we are exploring 
the relationship between expression of DOCK2 mRNA and food intake in channel catfish.  
  
40. Role of Myopalladin in Cardiac Muscle Function and Disease  
 
Kutilek, Erina N., Vinay K. Kadarla, Moriah R. Beck   
Department of Chemistry, Wichita State University   
 
Myopalladin is a protein that is associated with proper formation of both the actin cytoskeleton and 
organization of sarcomere structure, specifically in the heart. Mutations in myopalladin have been linked to 
cardiomyopathy and may be due to the disruption of actin regulation in the sarcomeres. Our goals of this 
research are to discover the molecular mechanisms behind the assembly of sarcomere thin filaments as well 
as learning about the functional consequences of myopalladin on thin filament assembly in cells. Palladin is a 
close relative to myopalladin that likewise contains multiple immunoglobulin (Ig)-domains and has essential, 
but still unclear roles in organizing the actin cytoskeleton.  The Beck Lab has recently shown that Ig 3 domain 
of palladin binds directly to F-actin and increases the rate of actin polymerization as well as stability of actin 
filaments. In order to show that myopalladin, which has a similar structure to palladin, also binds to F-actin, we 
will be using purified myopalladin Ig 3 wildtype and four mutants and will directly measure 1) its effects on 
actin binding and crosslinking by utilization of co-sedimentation assays, 2) its effects on the assembly kinetics 
and morphology of actin polymerization, and 3) the functional consequences of mutations in myopalladin. Our 
aim is to provide new knowledge about the unknown role that myopalladin plays in cardiac disease, function, 
and structure. 
 
41. Dopamine reuptake in amphetamine treated brain slices of Lewis and Fisher rats  
 
Kiersten Garcia1, Tadd Schneider2, Stefanie Stancato2, Shea Lemley2, Michael Johnson1, David Jarmolowicz2  
1Department of Chemistry and R. N. Adams Institute for Bioanalytical Chemistry, University of Kansas, 
Lawrence, KS 66045, 2Department of Applied Behavioral Sciences, University of Kansas, Lawrence, KS 66045 

40 
 



Poster Presentation Abstracts 

Attention Deficit Hyperactivity Disorder (ADHD) is one of the most well-known and commonly diagnosed 
disorders in children. Classic symptoms include the inability to sit still and maintain attention on tasks, fidgeting, 
forgetfulness, and being easily distractable1. Lewis rats are known to exhibit characteristics that are similar to 
ADHD, while Fisher rats are commonly used as a control. In this work, Lewis and Fisher rats were placed on a 
yoked control /delay behavior schedule. When testing was completed, the effect of amphetamine (Adderall), 
a common treatment for ADHD, on dopamine release and reuptake was measured with fast-scan cyclic 
voltammetry (FSCV) in acutely dissociated striatal brain slices. The slices were exposed to an increasing dose of 
amphetamine throughout a three-hour period ranging from no amphetamine up to 15μM amphetamine. These 
data were then modeled to determine if there were any differences in reuptake and the effect of amphetamine 
between the three groups of rats (control, yoked, and delay).  
1. Russell, V. A.; Sagvolden, T.; Johansen, E. B., Animal models of attention-deficit hyperactivity disorder. 
Behavioral and brain functions : BBF 2005, 1, 9-9. 
 
42. Increased Levels of APC in Goblet Cells Linked to Endoplasmic Reticulum Stress and Non-O-Glycosylated 
Muc2 in Ulcerative Colitis Patients 
 
Christian Gomez, Maged Zeineldin, and Kristi L. Neufeld 
Molecular Biosciences, University of Kansas, Lawrence, KS 
 
While best known as an antagonist of the Wnt signaling pathway, other functions of the tumor suppressor gene 
Adenomatous Polyposis Coli (APC) have yet to be fully investigated. We have found that there are increased 
levels of APC in a subset of intestinal Goblet cells of both mice and humans. Goblet cells produce and secrete 
mucins, which serve to protect the intestinal epithelium from pathogens and mechanical damage.  The number 
of intestinal Goblet cells showing high levels of APC increased in mice treated with Dextran Sulfate Sodium 
(DSS) to induce colitis as well as in human inflammatory bowel disease patients. The goblet cells in these 
ulcerative colitis colon crypts also have non-O-glycosylated Muc2 present, indicating perturbation of normal 
goblet cell function. Our lab has previously generated a mouse model with compromised nuclear import of APC 
(ApcmNLS/mNLS mice). We found that ApcmNLS/mNLS mice treated with DSS showed significantly decreased colonic 
expression of the mucin Muc2 than treated wildtype mice. Muc2 is a highly glycosylated 5179 amino acid 
protein secreted exclusively by Goblet cells and is predominantly responsible for making up the two intestinal 
mucus layers. Defects in the production of Muc2 are linked to spontaneous colitis, which can increase the risk 
of colon cancer. Muc2 production is tightly controlled as overproduction or accumulation could lead to ER 
stress and result in the activation of the unfolded protein response (UPR). Here we show that high levels of APC 
in patients with UC correlate with the accumulation of non-O-glycosylated Muc2 and ER stress. 
 
43. Site-Directed Mutagenesis and FRET Analysis of Palladin Interactions 
 
Abby Jurgensmeier, Samuel Womack, Moriah R. Beck  
Wichita State University 
Department of Chemistry 
 
Abstract 
 Palladin is a protein found throughout the body and is key in the binding and cross-linking of actin filaments. 
The minimal actin-binding domain of palladin is referred to as the Ig-3 domain, however a significant increase 
in binding affinity occurs when the tandem Ig-34 domains are present, despite the fact that the isolated Ig-4 
domain does not bind actin at all.  Our hypothesis is that a conformational change occurs in this tandem domain 
to increase binding affinity. Therefore, the purpose of this research is to monitor the dynamic intra- and 
intermolecular changes in the protein through Förster Resonance Energy Transfer (FRET) analysis, which will 
require the attachment of two different fluorophores to the tandem domains in palladin. To accomplish this, 
we will replace six cysteines with alanines in the tandem Ig-34 domains of palladin and then confirm that these 
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mutations do not interfere with the actin binding and bundling functions. Point mutations are made by 
changing single amino acids in the protein sequence by using the polymerase chain reaction (PCR) with 
overlapping mutagenic primers, a process known as site-directed mutagenesis. Preliminary actin co-
sedimentation assays have shown that compounded mutations on the individual Ig domains still effectively 
bind to actin and has a similar affinity to wild type palladin. With FRET analysis, we hope to find the mechanism 
for how the Ig-34 tandem domains of palladin increase binding affinity of actin.  
  
44. Examination of Structure Function Patterns in Non-Conserved Regions of Lactate Dehydrogenase (LDH) 
 
Frank Kutilek, Wichita State University Department of Biology and Chemistry 
 
Abstract:  Non-conserved regions of proteins have been shown in the lab to act as a rheostat in protein function. 
When single base changes are made to non-conserved residues, the functionality of these proteins change 
gradually. Conserved regions of protein often contain the active sites and therefore the critical functions of the 
protein. Any modification to the conserved region of a protein can result in a critical change or even removal 
of function altogether. In theory, modifications to non-conserved regions have a much lesser effect on the 
functionality. The main purpose of this experiment is to observe the effects that mutations to these 
nonconserved regions of the enzyme lactate dehydrogenase (LDH). The main function of LDH is to catalyze the 
conversion of lactate into pyruvate as well as the reverse reaction. For this experiment, the wild type of LDH as 
well as the mutants G68A and G68H were utilized, we compared the enzymatic activity, function, thermal 
stability, catalytic rate, as well as the substrate affinity. In order to produce the specific mutant types, site-
directed PCR mutagenesis was utilized. After the cultures were grown, the protein was extracted, 
concentration was determined, and then the enzyme kinetic activity was measured. Circular dichroism was 
utilized to determine the temperature at which these proteins would unfold. Glycine at residue 68 in LDH is in 
a non-conserved region and the amino acids that glycine was changed to were picked because histidine has a 
pKa that is close to neutral pH and alanine was found in other species of Barracuda. The benefit of this research 
is to develop a better understanding of what these mutations will have on the protein as well as being able to 
distinguish between the major and minor consequences of such mutations. Being able to predict these effects 
could allow us to make predictions about disease susceptibility by looking at gene sequences. 
 
45. Chemobrain in zebrafish: Neurochemical assessments and evaluation of potential therapeutic treatments 
 
Joseph F. Loomis1, Chase S. Stucky1, Thomas M. Field1, Mimi Shin1, and Michael A. Johnson1 
1Department of Chemistry and Ralph N. Adams Institute for Bioanalytical Chemistry, University of Kansas 
Abstract 
The zebrafish, Danio rerio, is a teleost that represents a potential higher-throughput, alternative model 
organism for the study of chemotherapy-induced cognitive impairment (chemobrain). In this work, we have 
applied analytical methods to evaluate the impact of chemotherapeutic agents on dopamine release and 
uptake in zebrafish. We have employed fast-scan cyclic voltammetry to demonstrate that, similar to rats, 
dopamine release is diminished in chemotherapy-exposed zebrafish. Specifically, we have found that 
carboplatin, a common chemotherapeutic agent used to treat cancers of the head, neck, breast, and lung, 
diminishes dopamine release. In pursuit of a possible biochemical explanation for this effect, we used flameless 
atomic absorption spectroscopy to ascertain whether carboplatin crosses the zebrafish blood brain barrier. Our 
results suggest that this is not the case. Additionally, we are interested in analyzing potential therapeutics for 
chemobrain. In this regard, measurements of dopamine release after concurrent administration of carboplatin 
and potentially therapeutic compounds will be discussed.  
 
46. Early detection of zika and dengue viruses with functionalized magnetic nanosensors  
 
Oleksandra Pashchenko, Tyler Shelby, Dr. Tuhina Banerjee, and Dr. Santimukul Santra 
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Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762 
 
Zika has come to the forefront of world’s attention in the recent years. While an infection is most commonly 
asymptomatic, there have been reported cases of microcephaly and Guillain-Barre syndrome, therefore it has 
become necessary to diagnose a zika infection quickly. Furthermore, due to the similarities between zika 
envelope (ZIKV) and dengue envelope (DENV) proteins, it is difficult to differentiate between the two quickly. 
We attempted to detect and differentiate ZIKV and DENV by doing binding studies utilizing out magnetic 
relaxation platform with customized iron oxide nanoparticles conjugated with various antibodies such as zika 
domain-III antibody, ZIKV antibody, DENV antibody, zika NS1 antibody, and dengue NS1 antibody. In this 
presentation we will furnish some interesting ambiguous results with zika domain-III antibody binding to DENV 
to a much greater extent than ZIKV. As for the ZIKV and DENV antibodies along with the NS1 antibodies, we 
were able to detect ZIKV and DENV but not differentiate.  
 
47. Insertion sequences target specific locations in Halobacterium Salinarum NRC-1  
 
Rey, Mariah, Tim Burnett. Department of Biological Sciences, Emporia State University 
 
Halobacterium salinarum NRC-1 is an extreme halophile commonly used as a laboratory model organism 
representing the Archaea domain. This species was chosen for the study because it possesses a large quantity 
of active mobile elements known as insertion sequences (IS). Unlike mobile elements in humans, IS in NRC-1 
change location at a high frequency. The IS, are best known for inserting into a gene cluster that forms gas 
vesical proteins (gvp) causing a noticeable change in phenotype. The phenotypic change makes the IS mutants 
easily identifiable for extraction from a colony plate. The goal of this study was to determine if the IS insert 
randomly within the gvp gene cluster. Through collection of gvp mutants, amplification of the entire gvp gene 
cluster using six primer sets, and sequencing of confirmed IS DNA, we were able to detect patterns suggesting 
non-random insertion. Specifically, we found: 1) a higher than expected proportion of IS found in the AC and 
GHIJ regions, 2) a lower than expected proportion of IS in the NO and KLM regions, and 3) five sets of IS were 
found in precisely the same location out of one-hundred total sequences. These results indicate that the 
mechanism responsible for IS insertion in to DNA is not random. The mechanism of how the IS insert is still 
being explored, possible explanations could be a consensus sequence in the genome, or a methylation pattern.  
 
48. Channel catfish GLUT4 mRNA expression in various tissues and muscle changes in response to changes in 
feeding frequency 
 
Abigail Schmidtberger, Megan Dougherty, Oaklee Abernathy, Ericka Nevarez, Danica Kostner, Rebekah 
Spainhour, Yass Kobayashi  
Department of Biological Sciences, Fort Hays State University  
 
Glucose transporter proteins (GLUT) facilitate the movement of glucose across cell membranes. Various GLUT 
proteins, including GLUT1, 2, and 4, are distributed in all tissues throughout the body. The activity and 
expression of GLUT4 is regulated by insulin, making it important in maintaining proper blood glucose levels in 
the body. Although the role of GLUT4 in metabolism has been well-characterized in mammals, tissue 
distribution and relative changes in the mRNA expression of GLUT4 in channel catfish has not yet been 
examined. For this study, our objectives were to characterize GLUT4 in channel catfish by examining its 
expression in various tissues. Tissue distribution of GLUT4 mRNA was examined in the brain, heart, liver, 
muscle, spleen, kidney, small intestine, and large intestine by using quantitative RT-PCR. The expression of 
GLUT4 mRNA was detectable in all of the tissues examined. However, its expression was highly detectable in 
the brain, muscle, spleen, kidney, and large intestine compared to the other tissues. Changes in muscle GLUT4 
mRNA expression in response to changes in feeding frequency were also examined. Juvenile catfish were 
assigned to receive food once every 12, 24, or 48 hours for 28 days (n=4 tanks per treatment, 8 fish per tank). 
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Expression of GLUT4 mRNA was measured from muscle samples after the completion of the study (n=2 fish per 
tank). Muscle GLUT4 mRNA was not affected by changes in feeding frequency (P>0.10). We are currently 
examining the effects of feeding frequency on GLUT4 mRNA expression in the brain of channel catfish. 
 
49. Expression of muscle mTOR mRNA in relation to changes in food intake in channel catfish 
 
Spainhour, Rebekah, Oaklee Abernathy, Megan Dougherty, Abigail Schmidtberger, Danica Kostner, and Yass 
Kobayashi. Department of Biological Sciences, Fort Hays State University 
 
Objectives of this study were to examine the relationship between expression of mechanistic target of 
rapamycin (mTOR) mRNA and increased food intake in the muscle of channel catfish. mTOR plays a key role in 
the regulation of protein synthesis, cell growth, cell proliferation, and nutrient metabolism. In our previous 
study, we characterized tissue distribution of mTOR mRNA and changes in its expression in response to 
prolonged fasting and showed that fasting increased the expression of mTOR mRNA in muscle of channel 
catfish. Given that genetic selection towards growth causes the development of obese-like phenotype in 
channel catfish, it is possible that increased food intake affects the expression of mTOR mRNA in muscle. 
Therefore, the relationship between muscle expression of mTOR mRNA and increased feeding frequency was 
examined in our current study. Juvenile channel catfish were fed at every 12, 24, or 48 hours for 28 days (n=4 
tanks per treatment, 8 fish per tank). Muscle expression of mTOR mRNA was measured using quantitative RT-
PCR from the samples collected at the end of the 28-day feeding period. Muscle expression of mTOR mRNA 
was significantly greater in fish fed every 48 hours compared to those fed every 24 hours (p<0.05).  In contrast, 
the expression of mTOR mRNA was similar between fish fed every 24 hours and those fed every 12 hours. Our 
results suggest that the expression of mTOR mRNA in muscle is sensitive to nutritional stress, which is similar 
to observations made in mammals.  
 
50. Personalized Nanomedicine for the Combination Therapy of Prostate Cancer 
 
Tanuja Tummala, Saloni Darji, Shuguftha Naz, Tuhina Banerjee and Santimukul Santra 
Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762 
 
Prostate Cancer is the most common cancer among men and according to ACS 2016 statistics about 180,890 
new cases appear and about 26,120 deaths occur. Nearly, 6 in 10 cases are diagnosed in men aged 50 or older 
and there are no often early symptoms. The poor management and overtreatment made it a continuous 
problem and ways to find better treatment option. 
Towards development of a précised medicine for advanced prostate cancer, we designed a magnetic 
nanoplatform which can integrate various key components such as drugs, imaging agents and targeting ligands 
enabling targeted delivery of drugs in high concentrations to tumor. Herein, we used a three drug combination 
of Oxaloplatin, Irinotecan and 5-Flurouracil which are already known to be effective in colorectal cancer and 
pancreatic cancer. The three drug combination encapsulated in folate conjugated magnetic nanoparticles had 
shown a tremendous effect of cell death via oxidative stress in prostate cancer. Cytotoxic assay results revealed 
about 88% of tumor cells were killed within 24 h of incubation. Individual mechanisms of the drugs and their 
synergistic effect in the treatment will be discussed by relating with the optical microscopy and magnetic 
resonance imaging technologies. This study provides clinically actionable information that could impact 
treatment decisions for individuals with prostate cancer. 
  
51. Solvent-Free Synthesis of Stilbene Derivatives 
 
Dekeysha Cooper, Jalen Dickson, Stephen Angel 
Washburn University 
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Solvent-free synthesis of reactions have been increasing in recent years. Reactions such as Aldol condensation, 
etherification of alcohols, Baeyer-Villiger oxidation, have been completed in the absence of solvent. The 
solvent-free Wittig reaction is used to make (E) & (Z) Resveratrol trimethyl ether, used in treatments of cancer. 
In general, the Wittig reaction is used to form carbon-carbon double bonds. The reaction forms an ylide from 
a triphenylphosphonine oxide. The reaction time can be shortened by using a high-energy ball mill (HEBM) and 
a mild hygroscopic base. Completion of the reaction was monitored using quantitative proton nuclear magnetic 
resonance spectroscopy (1H-NMR). Thin layer and column chromatography were used. Adjustment of the 
mobile phase to help with the separation were tried in isolation of (E) & (Z) Resveratrol trimethyl ether. To 
further reduce solvent, column chromatography was replaced with catalytic diphenyl disulfide isomerization.    
 
52. Community-Based Research on Navajo Nation Homelands: Combining Traditional Knowledge and 
Scientific Observations of Medicinal Tobacco plants  
 
Daryline Dayzie1, Bridgett Chapin1, Donald Robinson2, Selena Widefoot3, Arnold Clifford4, Avery Denny5 
1Department of Natural Science, Haskell Indian Nation University, Lawrence, KS 
2Science Divison, Dine college Tsaile Campus, Arizona 
3Dine Traditional Knowledge Holder Chinle, Arizona 
4Geo-Botanist and Consultant, Carrizo Mountain Arizona 
5Center for Diné Studies in Medicinal botany, Dine College, Tsaile Campus, Arizona 
 
Medicinal tobacco plants are an important element for many tribal communities that still practice their 
traditions. In order to continue these traditions and conserve important populations of tobacco, these species 
must be understood according to tribal background, location, worldview, and through modern ecological 
surveys and interviews. Through community engagement in my Navajo(Dine) Nation homelands, I was able to 
work with Indigenous ecological knowledge holders in order to investigate the proper usage of four medicinal 
tobacco species from local populations, to locate and georeference representative populations, and to 
understand their biological features. In the summer of 2017, scientific observations were made on tobacco 
species located in four different Arizona sectors (Lukachuaki, Tsaile, Kayenta, and Black Mesa), where the 
morphological features of the plant, soil properties, physical habitat, and the surrounding plant community 
were recorded. The Common mullein, Coyote tobacco, Roundleaf buffaloberry, and the Mountain snowberry 
were all located in alkaline soil at an elevation of 6000-7000 feet, ranging from a fine sand to a sandy clay soil, 
and the majority of individuals were flowering or bearing a seed head. All four species are known to treat 
specific ailments. Before extracting, or collecting data, I learned specific offerings and prayers that should be 
made to each tobacco plant to symbolize the importance of Dine teachings and respect for nature. Most 
importantly this research provides baseline information for future conservation efforts, and emphasizes the 
collection of scientific data in a culturally appropriate manner by incorporating traditional ecological 
knowledge. 
 
53. Optimal metabolic detoxification increases heterogeneity of bacterial growth rate distributions 
 
Hecht, Andrew1, Ray, Christian1,2 
1Department of Molecular Biosciences, 2Center for Computational Biology, University of Kansas 
 
The antibiotic-tolerant persister state in bacterial species is a clinically significant phenomenon with the 
potential to impact both disease progression and patient outcome. Recently, high extracellular lactose has 
been identified as an inducer of the persister state in the species Escherichia coli, in stark contrast to the 
classical mechanism of persister formation, which involves responses specific to cell starvation, namely 
(p)ppGpp and the stringent response. The lactose-driven persister phenotype has been observed in the E. coli 
strain B REL606, but does not occur in the K-12 strain, enabling a comparative approach to identifying 
underlying persistence mechanisms. Genomic comparisons of the strains have revealed differences in the 
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coding sequence of the gene IacA of the lac operon, which suggests that it may play a role in the observed 
phenotypic differences. We performed deterministic and stochastic simulations of models of lactose 
metabolism in E. coli. They indicate that IacA has the potential to prevent or otherwise inhibit lactose-mediated 
growth arrest and persister formation. Further, analysis of simulation results indicates that population growth 
rates are more heterogeneous around the optimal IacA catalytic rate. Our results show a striking new 
phenomenon, where cells with optimal metabolic processing tolerate high phenotypic heterogeneity to gain a 
potential advantage in growth rate. 
 
54. Testing the effects of microRNA precursor duplex features on lsy-6 and mir-58 microRNA strand selection 
 
Katherine Hwang, Yin Wang, Hui Tian, Joel Steyer, Anna Zinovyeva 
Division of Biology, Kansas State University, Manhattan, KS 
 
Gene regulation is essential for healthy development and, if left unchecked, can have serious health 
implications, such as uncontrolled cell growth. microRNAs (miRNA) are major regulators of gene expression 
that block mRNA translation or degrade messenger RNAs (mRNAs) by base pairing with their 3’ untranslated 
regions. One of the important steps in miRNA production is selection of a dominant miRNA strand from a 
miRNA precursor duplex. There are two miRNA precursor duplex features that are thought to determine miRNA 
strand selection in vitro: openness of the duplex ends and 5’ nucleotide identity of each strand. We are testing 
the contributions of these features to strand selection in vivo, using Caenorhabditis elegans as our model. We 
are using CRISPR/Cas9 genome editing technique to change miRNA duplex features by making sequence 
changes in the endogenous miRNA genes. We have constructed multiple sgRNA plasmids to target Cas9 to the 
lsy-6 and mir-58 genes, and multiple donor DNA plasmids to introduce the changes into the lsy-6 and mir-58 
miRNA via homologous recombination. Thus far, we have generated three C. elegens strains that carry mir-58 
duplex structure altering mutations. We are currently outcrossing these strains to eliminate CRISPR-induced 
off-target mutations. Once outcrossed, we will assess these strains for mir-58 strand selection properties.  
 
55. Facilitating Understanding of a 3-D Virtual Endothelial Cell Population Modeling Framework 
 
Zachary Longhofer and David S. Long, Ph.D. 
Department of Biomedical Engineering, Wichita State University, Wichita KS 
 
Cell mechanics is a useful tool to study how cells interact with their physical environment. Its results depend, 
in part, on cellular and sub-cellular morphology. Most studies using cell mechanics utilize either an idealized 
geometry approach or a cell-specific approach and neglect the effect of morphological variation within a cell 
population (i.e., differently shaped cells) on their predicted outputs. Such morphological variation provides 
essential estimates of mechanotransmission in a cell population. As a result, it is uncertain if the results 
(conclusions) from these single-cell studies can be applied to an actual cell population.  Therefore, to help 
better understand this effect on cellular function, we have begun developing virtual-cell models to quantify the 
effect of population morphological variation on mechanotransmission (the first step of mechanotransduction). 
Shape descriptors were formulated to numerically describe the morphology of the nucleus, cell membrane, 
and cytoskeleton. Virtual-cell models were made using principal component analysis of a population (n=15) of 
endothelial cells. These models were developed using both ImageJ/Fiji and custom-written MATLAB code. The 
focus of this project was twofold: (1) to first understand the virtual-cell modeling framework; and, (2) to 
transform the MATLAB code into a user-friendly tool suitable for students. This transformation will have a 
number of benefits: (1) it will allow both students and researchers to efficiently learn the modeling framework 
by observing the code output rather than by a line-by-line analysis of the code; and, (2) it will increase the 
throughput of building virtual-cell models due to its user-friendly interface. 
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56. Norovirus Therapeutics: Synthesis of a Glutamine Surrogate Intermediate Used in the Synthesis and 
Optimization of a Dipeptidyl Series of Inhibitors of Norovirus 3CL Protease.   
 
Harry Nhat Nguyen, Athri D. Rathnayake, William C. Groutas 
^Department of Chemistry, Wichita State University, Wichita, Kansas 67260 
 
Human noroviruses are the primary cause of sporadic and epidemic acute gastroenteritis in the US and 
worldwide. This is a public health problem that is made more acute by the lack of effective vaccines and 
norovirus-specific antiviral therapeutics. . In the United States alone, noroviruses are estimated to cause >21 
million cases of acute gastroenteritis, 50% being food-borne outbreaks. 
Human noroviruses are single-stranded, positive sense RNA viruses in the family Caliciviridae. Their ~7.5 kb 
genome encodes a polyprotein precursor that is processed by a virus-encoded 3CL protease (3CLpro) to 
generate mature non-structural proteins. Processing of the polyprotein is essential for virus replication. NV 
3CLpro is therefore an attractive target for the discovery of anti-norovirus therapeutics.   
NV 3CLpro is a cysteine protease with a Cys-His-Glu catalytic triad and an extended binding site. The enzyme 
displays a near absolute primary substrate specificity for a glutamine residue at the P1 position and a strong 
preference for a leucine at P2. A novel series of dipeptidyl inhibitors of NV 3CLpro has been discovered and a 
lead compound (designated GC376) has been identified. The multistage synthesis of GC376 requires the 
synthesis of a Gln surrogate. The results of synthetic studies related to GC376 will be described.  
 
57. The interaction of astrocytes and HUVEC cells in collagen-fibrin co-gel 
 
Wanqing Niu, Hien Tran and Li Yao 
Department of Biological Sciences, Wichita State University 
 
One of the major challenges in the injured spinal cord is the lack of sufficient vascularization. A rapid and stable 
vascularization at an early stage of transplantation is essential for optimal regeneration of the injured spinal 
cord. Our objective was to characterize a 3-D in vitro angiogenesis and vascular formation model by culturing 
human umbilical vein endothelial cells (HUVECs) in conjunction with other types of cells (Dental Pulp Stem Cells 
or astrocytes) and in different ratios of fibrin and collagen gel combinations, which worked as biomaterial 
scaffold to enhance the angiogenic potential of HUVECs. To address this, we also studied the role of dermal 
pulp stem cells (DPSCs) and astrocytes via co-culturing method in collagen-fibrin co-gel to investigate the 
interaction of DPSCs and astrocyte and the vascular structure formed by HUVECs. Our preliminary results 
showed that the HUVEC cells formed vascular structure in collagen-fibrin co-gel. However, the DPSCs and 
astrocytes structures in a collagen-fibrin matrix did not significantly affect the capillary-like tubular structure. 
These studies showed the interaction of DPSCs or astrocytes with vascular structure formed by HUVEC cells 
and indicated the potential role of these cells in the vascularization process.  
 
58. Investigating the origin and function of HD-Zip transcription factors  
 
Peery, Seth1, Xueyun Hu2, and Kathrin Schrick1,2  
1Department of Biochemistry and Molecular Biophysics, and 2Division of Biology, Kansas State University 
 
Transcription factors of the homeodomain leucine-zipper (HD-Zip) family are found in the 
charophycean green algae and are highly conserved across all the land plants. These developmentally 
important proteins contain a Steroidogenic Acute Regulatory (StAR)-related lipid transfer (START) domain that 
is required for transcriptional activity. The goal of this project was to genotype and phenotype Arabidopsis 
transgenic lines that expressed HD-Zip transcription factors having land-plant or, alternatively, green-algae 
origin. For all three constructs, the transcription factor was expressed under the GLABRA2 (GL2) promoter 
resulting in expression in trichomes, a subset of the epidermal cells. The transgenic transcription factors were 
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genetically fused to an amino-terminal Enhanced Yellow Fluorescent Protein (EYFP) tag. We are continuing to 
assess multiple transgenic lines containing the Arabidopsis Class IV HD-Zip gene, PROTODERMAL FACTOR2 
(PDF2). A distinct phenotype emerged in several of the transformed lines: The Arabidopsis transgenic lines 
showed stunted and uncoordinated growth. Various lines were genotyped and examined for EYFP expression 
to further characterize the observed phenotypes. Sequencing of the transgene revealed a missense mutation 
in the START domain. The new mutation pdf2Q267K represents an amino acid change from a glutamine to a 
lysine. Newly transformed plants that express the wild-type or pdf2Q267K transgenes were phenotyped. The 
majority of plants that were expressing in both lines showed the growth defects, indicating that the pdf2Q267K 
mutation is not causative. Future studies will focus on understanding the mechanism by which the PDF2 
transcription factor can interfere with signaling pathways that orchestrate growth and development in plant 
cells. 
 
59. Investigating a role for tumor-suppressor Adenomatous polyposis coli in chemotherapeutic drug 
resistance in colorectal cancer 
 
Aaron J. Rudeen and Kristi L. Neufeld 
Department of Molecular Biosciences, University of Kansas, Lawrence, KS 
 
Colorectal cancer is the third most commonly diagnosed cancer in both men and women. A vast majority 
(>80%) of colorectal cancers result from acquired genetic mutations of the tumor-suppressor gene 
Adenomatous Polyposis Coli (APC). Loss of APC function is widely considered to be an initiating event of colon 
carcinogenesis, as expression of mutant APC protein by cells results in the dysregulation of many cellular 
pathways and processes. The continually renewing cells of the small intestine and colon are especially 
susceptible to this disruption of normal cellular homeostasis.  
  
One method of treating colon carcinomas is by the utilization of chemotherapeutic drugs targeting rapidly 
dividing cells. Indeed, compounds that target cell cycle proteins are commonly employed in cancer treatment. 
Topoisomerase IIα (TopoII) is one such target; an enzyme responsible for catalyzing the decatenation of DNA, 
allowing for the faithful segregation of chromosomes during cell division. Unfortunately, colorectal cancers are 
notorious for developing resistance to drugs that target TopoII.  
  
Recently, our lab has discovered a novel interaction between the central domain of APC and TopoII. In addition 
to an observed physical interaction, APC was able to alter the catalytic activity of TopoII in vitro. Our current 
research centers on the consequences of APC mutations in cancer cells, with a specific focus on cell cycle 
pathways governed by TopoII. We aim to define the precise molecular roles of APC and how mutant APC 
governs cancer progression, with the ultimate goal of identifying new mechanisms by which to prevent, 
diagnose, target and treat colon cancer.  
 
60. Electrochemical measurements of dopamine in chemotherapy-treated zebrafish 
 
Chase Stucky, Mimi Shin, Tom Field, Michael Johnson 
Department of Chemistry, University of Kansas 
 
Chemotherapy-induced cognitive impairment, also known as ‘chemobrain’, is a medical complication of cancer 
treatment that is estimated to affect one-third of patients who receive chemotherapy treatment. Chemobrain 
is characterized by a general decline in cognition affecting memory, attention, motor function, and complex 
problem-solving skills. Alterations in the release and uptake of dopamine, a neurotransmitter that plays a 
crucial role in cognition, could potentially contribute to chemobrain. To investigate this, fast-scan cyclic 
voltammetry (FSCV) at carbon-fiber microelectrodes was used to make ex vivo measurements of dopamine 
and its metabolites in zebrafish. Zebrafish, a small subtropical fish, have become a popular animal model in 
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neuroscience due to several advantages they have over rat models, such as high throughput, ease of treatment, 
and large offspring production. Our previous studies have shown that carboplatin, a chemotherapeutic drug, 
alters dopamine release and affects cognition in rats, especially in spatial learning discrimination. Here, for the 
first time, we employed zebrafish as a chemobrain model, treating wild type zebrafish with two common 
chemotherapy drugs: 5-fluorouracil (5-FU) and carboplatin. The drugs were administered by feeding the fish 
pre-treated brine shrimp (20 mg drug / kg food). The whole brain was harvested after each treatment period 
and electrically evoked dopamine release was compared to control groups. Both chemotherapy treatments led 
to a statistically significant decrease in dopamine release compared to control zebrafish at each treatment 
period, suggesting that 5-FU contributes to chemobrain by inhibiting neurotransmitter release. 
 
61. Gene drive inhibition by the anti-CRISPR proteins AcrIIA2 and AcrIIA4 in budding yeast 
 
Erianna M. Basgall, Samantha C. Goetting, Megan E. Goeckel, Rachael M. Giersch, Emily Roggenkamp, Madison 
N. Schrock, Megan Halloran, and Gregory C. Finnigan 
Department of Biochemistry and Molecular Biophysics, 141 Chalmers Hall, Kansas State University, Manhattan, 
KS 66506 USA 
 
Since the discovery of the CRISPR/Cas9 system, its use and application has exploded throughout the scientific 
community. CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats) has been adopted as a potent 
gene editing tool that has applications in a multitude of fields, including, but not limited to, medicine, genetic 
disorders, agriculture, and ecology. One of the high-reward/high-risk aspects of this technology is a particular 
arrangement termed a “gene drive.” This biotechnology allows for the Super-Mendelian propagation of a 
genetic element throughout a population. Gene drives systems are being studied for their ability to control 
insect populations that harbor human pathogens such as malaria. The development of a means to control or 
eliminate accidentally (or maliciously) released gene drives in the wild is critical. We have focused our study on 
a new class of “anti-CRISPR” proteins, which can directly inhibit the enzymatic function of the Cas9 nuclease. 
These small peptides evolved within bacteriophages as a natural counter to the prokaryotic CRISPR defense 
system. The AcrIIA2 and AcrIIA4 proteins can inhibit Cas9-based editing in vivo in both haploid and diploid yeast 
containing an active gene drive system. We present a molecular characterization of the AcrIIA2/A4 proteins—
epitope tagging, dCas9 binding assays, and deletion/mutational analyses—to identify key residues required for 
either full or partial inhibition of Cas9 in living cells. These levels of partial inhibition have allowed us to develop 
a range for Cas9 editing efficiency, increasing its adaptability for various purposes requiring different outcomes 
 
62. Replication Characteristics of a Lytic Bacteriophage Infecting Bacillus subtilis 
 
Ashlee M. Herken and Andrew F. Herbig 
Department of Biology, Washburn University, Topeka, KS 66621 
 
Bacteriophages (phages) are viruses that infect bacteria and are the most abundant microorganisms on Earth. 
Lytic phages replicate within the bacterium and are released into the environment upon lysing the cell. Use of 
lytic phages have been proposed as an alternative to treat antibiotic resistant bacteria and have been employed 
to control food-borne bacterial pathogens. We have begun to characterize a bacteriophage isolated from creek 
bed sediment on a farm in southeast Kansas. This phage infects Bacillus subtilis and forms opaque to clear 
plaques on a lawn of cells. Preliminary data reveals adsorption of the phage to the cell within 20 minutes. 
Investigation of growth kinetics indicates that this phage has a latent time of approximately 60 minutes, lyses 
B. subtilis cells by 100 minutes, and results in a burst size of ~200 phage particles per cell.  
 
63. Starch/hyaluronic acid core-shell structure nanoprobe for tumor hypoxia-optical/photoacoustic dual-
modal imaging in vivo 
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Jiajun Liu1,3, Ke Li4, David Hazlewood2, Xiaoqing Wu1, Xinmai Yang2, Daocheng Wu3 and Liang Xu1 

1Department of Molecular Biosciences, 2Department of  Mechanical Engineering, University of Kansas 3 
Department of Life science, Xi'an Jiaotong University, Xi’an, P.R. China and 4 Institute of Basic and Translational 
Medicine, Xi'an Medical University, Xi’an, P.R. China 
Abstract 
Tumor-targeted delivery remains a great challenge and an unmet need, especially in the era of precision cancer 
medicine. Multimodal imaging nanoprobes, which simultaneously provide high sensitivity and high spatial 
resolution tumor imaging results from two or more complementing imaging modalities, can help better 
detecting tumor and understanding the complex tumor microenvironment. Here we describe a new type of 
nanoparticles for optical/photoacoustic dual-modal imaging of tumor in vivo. The nanoparticle has an 
amphiphilic starch core and a hyaluronic acid (HA) shell. Both hypoxia phosphorescent sensor PtOEP and 
photoacoustic imaging (PAI) agent DiR were encapsulated in starch core to produce PtOEP/DiR Starch HA NPs 
(PDSHNPs). The DiR, a NIR fluorescent dye, also serves as a reference dye, which cooperates with PtOEP to 
obtain ratiometrical hypoxia imaging.  The PDSHNPs can ratiometrically measure oxygen level in vitro and in 
vivo. Due to their ~80 nm size distribution and the active tumor targeting effect of HA shell, PDSHNPs can 
accumulate in tumor after intravenous injection to tumor bearing mice. The optical imaging displays the tumor 
area and hypoxia distribution in vivo. The PAI shows in depth detail structure of the tumor region. The novel 
PDSHNPs offer great potential for tumor theranostic applications.  
 
64. Cationic Liptins as Candidates for Next Generation Antibiotics 
 
Martin, Tyler, Burns, Dennis , Donavalli, Krishna 
Wichita State University 
 
Considering decreased development and the misuse of antibiotics, bacteria are in the process of depleting the 
antibiotic arsenal currently possessed. A necessity for producing antibiotics is a target in which bacteria 
possess, but eukaryotic cells do not. Cationic antimicrobial peptides (CAMPs), which are members of the innate 
immune system, have been exploiting such a target since the era of multicellular organisms with little 
resistance. However, CAMPs are currently of limited pharmaceutical use due to their toxicity. This knowledge 
provides motivation to produce a family of positively-charged small molecules termed “liptins,” which similarly 
to CAMPs, target phosphatidylglycerol (PG) located in the cell membranes of bacteria. Selectivity to 
phosphatidylglycerol is achieved by exploiting its negative charge. While liptins also target PG, they are 
hypothesized to have a different mechanism of action. Binding studies show that liptins do not permeate or 
perforate the membrane, but rather complementarily bind to PG. A hypothesis for liptin bactericidal behavior 
is that by complementarily binding to PG, membrane integrity and fluidity are altered. In addition, it is 
hypothesized that by introducing positive charge, depolarization of the membrane occurs as well as the 
disruption of cell membrane protein function. Toxicity studies using various eukaryotic cells show minute 
toxicity to red blood cells. By synthesizing a multitude of liptins with the same scaffold, but different “arms” 
that bind to PG, we strive to increase selectivity and effectiveness, while decreasing toxicity to eukaryotic cells. 
 
65. Translesion Synthesis Protein Abundance in Proliferating Cells 
 
Jazmine Snow, Sebastian Wendel, Nicholas Wallace 
Division of Biology, Kansas State University  
 
Human Papillomavirus (HPV) causes nearly every cervical cancer, with approximately 14 million infections 
annually in the United States. These cancers are the result of HPV oncogenes (HPV E6 and E7) manipulating the 
host cells. We characterized these changes by transcriptome analysis of 88 tumor and 56 control cervical 
samples and found increased expression of genes needed for replication and for translesion synthesis (TLS). 
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This led us to hypothesize that highly proliferating cells encounter DNA damage during S-phase more often 
resulting in an induction of TLS which helps cells tolerate damage. 
To begin testing this hypothesis, we determined whether the proliferation of human foreskin fibroblasts (HFFs) 
could be modulated by restricting access to growth factors. We grew HFFs in a gradient of fetal bovine serum 
(FBS) concentrations. When cells with the highest concentration of FBS neared confluence, all cells were 
harvested and counted on a hemocytometer. Consistent with access to growth factors modulating cell 
proliferation, this data showed an increase in cell proliferation correlating with increasing FBS concentration 
(R2=0.87). Harvesting proteins from parallel treated cells will determine if TLS protein levels mirror proliferation 
rates. 
Our in vitro and transcriptomic data show that HPV E6 and E7 prevent cervical cancer cells from inducing 
expression of Polƞ, a TLS polymerase. Since this inhibition could be leveraged to treat cervical cancers, I will 
determine if HPV oncoproteins prevent proliferation-induced increases in TLS protein levels by repeating the 
above experiments in HFFs expressing HPV oncogenes. 
 
66. The effects of rho-1 and rhgf-1 in growth cone outgrowth and microtubule distribution in the UNC-
6/Netrin pathway 
 
Aubrie Stricker, Mahekta Gujar, Erik Lundquist 
University of Kansas Molecular Biosciences 
 
Studying nervous system development may provide insight into the causes of developmental disability 
syndromes, autism, and schizophrenia, as well as into nervous system regeneration after trauma. Neurons 
migrate to specific locations during development, and then extend thin processes called axons to make synaptic 
connections with one another. Proper neuronal connectivity underlies the function of the nervous system, such 
as walking, talking, thinking, learning, and memory. Thus, understanding how axons are properly guided during 
development to make specific connections with one another is extremely important. By using Caenorhabditis 
elegans (C. elegens) as a model organism, molecular pathways in axon guidance can be better understood. 
Many molecules have previously been studied that affect axon guidance. However, there are still many areas 
that remain poorly understood, including how the small GTPase signaling molecule rho-1 and its regulator rhgf-
1 control microtubule distribution during growth cone outgrowth. We show that rho-1 and rhgf-1 are required 
for inhibiting growth cone protrusion as well as limiting the number of microtubule plus ends from the growth 
cone periphery. We were also interested in understanding if rho-1 and rhgf-1 work downstream of the 
extracellular secreted guidance molecule UNC-6/netrin, specifically in relation to UNC-5. Previous work has 
shown that unc-5 growth cones are highly protrusive, like the filopodial protrusions found using rho-1 loss of 
function mutations. From epistatic studies, we found that RHO-1 might not work in the same pathway as UNC-
5. Further genetic analysis will be done to see how rho-1 interacts with other molecules in growth cone 
protrusion. 
 
67. Puncture and Stretch Testing of Human Wharton’s Jelly Cells  
 
Braden Stuart1,2, A.J. Mellott2 
1Wichita State University, Wichita, KS; 2 Department of Plastic Surgery, The University of Kansas Medical Center, 
Kansas City, KS 
 
Introduction: Parafilm is inexpensive, readily accessible, and is a material that has plasticity and elasticity that 
could be employed to manipulate cell behavior for a plethora of tissue engineering applications. Human 
Wharton’s Jelly Cells (HWJCs) are mesenchymal-like stem cells derived from the umbilical cord that can be 
differentiated down many lineages, which allows HWJCs to be used in a wide-range of applications, such as 
wound healing and regenerative medicine. We have successfully grown HWJCs on parafilm, for the first time, 
which provides a new way to introduce controlled mechanical stimuli in real-time as HWJCs grow and divide. 
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Materials and Methods: HWJCs were seeded on 20 mm2 parafilm coverslips slips coated with 5 µg/cm2. HWJCs 
were cultured on parafilm coverslips for 7 days. Samples were punctured at 2-day and 5-day time points, and 
subjected to different stretching regimens before, during, and after puncture.  
Results: Cells that underwent no stretching were able to grow as anticipated, while slips that underwent 
stretching presented different results. We saw that there were almost no cells alive in the areas that underwent 
the stretching.  
Discussion/Conclusion: In this study, we learned that when these cells are exposed to a tensile force it leads to 
an acute loss of cells, suggesting a disruptive role to wound healing. Thus, our future experiments will 
investigate how tensile forces disrupt cell function, and how compressive forces affect cell behavior in wound 
healing.   
Acknowledgements: Supported by the Kansas INBRE, P20 GM103418. KUIC Proof of Concept Award.   
Disclosures: The authors have no disclosures. 
 
68. Aminoporphyrin and Derivatives as Synthetic Antibiotics 
 
Michael Townsley, Bhusi Reddy and Dennis Burns 
Wichita State University 
  
One integral part of every immune system is antimicrobial peptides.  These peptides show a broad range of 
activity against bacteria with relatively little resistance.  The purpose of our research group is to synthesize a 
mimic of these peptides for the creation of a resistance-proof antibiotic.  For a synthetic antibiotic to exclusively 
interact with prokaryotic membranes, it must contain a recognition unit for unique bacterial membrane 
components.  Picket fence porphyrin receptors have these necessary recognition units able to interact with 
both the phosphate anion and the glycerol portions of the phosphatidylglycerol (PG) head group found in 
bacterial membranes.  One recent report by our group showed glycine-ammonium picket porphyrin’s ability to 
bind to PG head groups while in solution, when the lipid was in either synthetic membrane vesicles or in Gram-
positive or -negative bacterial membranes.  The further work preformed by our group has been to create 
charged porphyrin receptors whose ammonium pickets have been modified to contain membrane insertion 
units to increase receptor-phosphatidylglycerol affinity and selectivity.  This further work is herein reported 
upon. 
 
69. Macroglobulin complement-related is required for border cell migration in Drosophila melanogaster 
  
Lindsay Ussher, Haifa Alhadyian and Robert Ward 
University of Kansas, Department of Molecular Biosciences  
 
Macroglobulin complement-related (Mcr) encodes a core component of the septate junction, a protein 
complex along the lateral membrane that provides an occluding function to the epithelium. Mcr is a 1760 amino 
acid protein with α-2-macroglobulin and LDL receptor class A domains. Mcr is required for developmental 
processes during embryogenesis, including dorsal closure, head involution and salivary gland organogenesis. 
We examine the requirement for Mcr in border cell migration during oogenesis. Border cell migration occurs 
when 4-6 cells surrounding the polar follicle cells delaminate from the anterior of a stage 9 egg and migrate 
through the nurse cells to the oocyte. We use several Gal4 lines to drive the expression of a Mcr-RNAi transgene 
to control the expression of Mcr in different tissues within the ovary. Reducing Mcr in the border cells (using 
Slbo-Gal4) results in only 6.6% successful migration border cells clusters by stage 10 of oogenesis. Defective 
migration is observed as failure to initiate migration, substantial delay in migration, or disassembly of the 
border cell cluster. Reducing Mcr in the nurse cells (using triple-Gal4) had little to no effect on border cell 
migration, suggesting that the requirement for Mcr in this process is in the migrating cells. To further explore 
this idea we use upd-Gal4 to reduce Mcr specifically in the polar cells and C458-Gal4 to reduce Mcr in both the 
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polar and border cells. We plan to examine cellular markers of cell signaling, adhesion and the cytoskeleton to 
explore possible mechanisms of Mcr function in border cell migration.  
  
70. Mechanistic action of dietary flavonoids in induction of apoptosis in cancer cell lines 
 
Velazhahan, Vaithish1,2, Prezmyslaw Glaza2, Saurav Misra2, Michal Zolkiewski2, Nicholas Wallace1, 
Brian.V.Geisbrecht2, and Kathrin Schrick1 
1Division of Biology, Kansas State University 
2Department of Biochemistry and Molecular Biophysics, Kansas State University 
 
Flavonoids are plant-derived metabolites that have been shown to possess anti-cancer properties. However, 
the mechanisms underlying flavonoid action are poorly understood. Recent work from our lab suggests that 
natural compounds of the flavonoid pathway stabilize regulatory proteins in the plant model Arabidopsis. This 
finding, combined with another study that shows that the dietary flavonoid fisetin induces apoptosis in human 
cancers by inhibiting the transcription factor Heat Shock Factor 1 (HSF1), led us to test the hypothesis that 
fisetin stabilizes HSF1 by direct interaction. Using recombinantly expressed 6xHis:SUMO:HSF1, differential 
scanning fluorimetry, a thermal shift assay, was performed that suggested HSF1 binding to the flavonoids fisetin 
and quercetin. Further analysis by fast protein liquid chromatography (FPLC) and Native-PAGE revealed 
conformational changes induced by interaction with fisetin. Intriguingly, we were able to show that fisetin 
disrupts trimerization of HSF1. Several previous studies have shown HSF1 trimerization to be irreversible. 
Treating cell lysate from HCT-116 cancer cell lines with fisetin resulted in conformational changes consistent 
with our in vitro results. Our results suggest that fisetin can also bind to the small ubiquitin-like modifier 
(SUMO), a post-translational modifier of HSF1 critical for its activation and DNA binding capacity. Several 
experiments, including fluorescence quenching, surface plasmon resonance, and Native-PAGE, were used to 
validate this binding interaction. Currently X-ray co-crystallization of human SUMO1 with dietary flavonoids is 
being performed. Using this knowledge, we plan to design novel drugs, structurally analogous to fisetin, which 
could be used as innovative therapies to combat cancer progression.  
 
71. Constitutive Musashi-1 (Msi-1) expression alters growth and intestinal epithelial cell characteristics in 
mice 
 
Thelma T. Chiremba, Liang Xu, Kristi L. Neufeld 
Department of Molecular Biosciences, University of Kansas, Lawrence, KS 
 
RNA-binding proteins (RBPs) provide crucial post-transcriptional gene regulation by modulating RNA metabolic 
processes, such as RNA splicing, transport, translation, and stability. Of interest to our lab is the RBP Musashi-
1 (Msi-1), which displayed altered expression in colorectal cancers. Msi-1 regulates translation of target mRNAs 
by binding to the 3’-untranslated region and inhibiting translation initiation. Since known targets of Msi-1, 
including p21, Adenomatous polyposis coli, and Numb, are involved in modulating cell proliferation, 
differentiation, and death, we hypothesize that this post-transcriptional control of expression provided by Msi-
1 might be essential for regulation of intestinal development and homeostasis. To test this, we generated a 
mouse model that allowed regulated and inducible Msi-1 overexpression. Here we provide evidence that the 
ubiquitous overexpression of Msi-1 in young transgenic mice results in decreased body weight and in 
premature death. These Msi-1-overexpressing mice (Msi-1+/+/OE) failed to maintain normal organ to body 
proportions; in particular, their colons and small intestines were larger than that of their wild-type littermate. 
Our findings implicate Msi-1 in the regulation of early intestinal development. Further analysis revealed that 
the intestinal epithelial tissue of Msi-1+/+/OE mice displayed proliferative, differentiation and morphological 
changes as well as altered expression of mRNAs that encode proteins involved in angiogenesis, apoptosis, cell 
cycle, and senescence. Current studies are aimed at further elucidating mechanisms through which Msi-1 
controls intestinal tissue development.  
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72. Beta HPV and The Hippo Tumor Suppressor Pathway  
 
Celeste O. Cotton1, 2, Dalton Dacus1, Dr. Nicholas Wallace1 
1Department of Biology, Kansas State University, Manhattan, KS, 2Department of Biology, Langston University, 
Langston, OK 
 
In the U.S. an average of 2,500 people die annually to non-melanoma skin cancers and over 5 million people 
are diagnosed. Human papillomavirus (HPV), specifically the genus β-HPV, infections are thought to contribute 
in these mass cases. In our bodies there is an important pathway that suppresses tumorigenesis named The 
Hippo Tumor Suppressor Pathway (HP).Clinical data suggests that interruptions or mutations in this pathway 
make people more susceptible to uncontrolled cell proliferation, a precursor of tumorigenesis. The HP is 
activated in response to cellular mitotic errors for example failed cytokinesis. It has been previously shown that 
the E6 protein from β-HPV blocks p53 accumulation, a crucial tumor suppressor that maintains metabolic 
homeostasis. In seeing this we hypothesize that these β-HPV proteins are preventing p53 stabilization by 
blocking the HP. To test this we treated cells with different concentrations of an actin inhibitor 
(dihydrocytochalasin B or H2CB) to induce multinucleation (find optimum concentration) which should activate 
the HP. In finding the optimum concentration we can measure the HP protein abundance and viral protein’s 
possible influence on the HP’s activation. This research is important in linking β-HPV infections and skin cancer, 
hopefully preventing future cases.  
 
73. The role of RNA binding protein, HuR, in pancreatic cancer malignancy 
 
Gulhumay Gardashova, Xiaoqing Wu, Liang Xu 
Department of Molecular Biosciences, University of Kansas. 
 
RNA binding proteins (RBPs) are key regulators of gene expression. RBPs bind to mRNA and control mRNA 
stability, translation, cellular localization and transport. Hu antigen R, HuR, is an RBP. which binds to adenine 
and uridine rich elements that are in the mRNA 3’untranslated region. The overexpression of HuR in cell 
cytoplasm, has been associated with tumor malignancy in variety types of cancers such as lung, breast, colon, 
prostate, brain and pancreas, making HuR a promising therapeutic target for cancer. In this project, using 
CRISPR Knockout system, we knocked out HuR in pancreatic cancer cell line, MIAPaCa2, and we picked two 
clones for further research: sg2-7 and sg2-8. Our main purpose was to see of the absence of HuR would inhibit 
tumor malignancy both in vitro and in vivo. Our results showed that knocking out HuR decreased cancer cell 
proliferation, invasion and colony formation in vitro. We also discovered that small molecule inhibitor KH3, 
binds to HuR and inhibits HuR-mRNA interactions. Our next project is to see whether HuR inhibition by KH3 
mimics HuR KO in cells.  
 
74. Transcriptomic analysis of SPECC1L mutant embryos identifies three functional clusters affecting 
actinomyosin, endocytic, and pluripotency pathways 
 
Rosalyn Henn1,5, Deepti Anand3,5, Everett Hall1,5, Jeremy Goering1, Luke Wenger1, Sumedha Gunewardena2, Salil 
Lachke3, Irfan Saadi1   
1Department of Anatomy and Cell Biology, 2Department of Molecular and Integrative Physiology, University of 
Kansas Medical Center, Kansas City, KS. 3Department of Biological Sciences, University of Delaware, Newark, 
DE. 
5These authors contributed equally 
 
Orofacial clefts (OFCs) are common anomalies that occur in 1/700 live births. Mutations in SPECC1L cytoskeletal 
protein have been identified in patients with atypical and syndromic OFCs. SPECC1L is required for embryonic 
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development as null embryos are lethal by E9.5. To understand SPECC1L function, RNA-Sequencing was 
performed on Specc1l mutant embryos at E8.5 days. We identified 198 differentially-regulated genes (110 
upregulated, 98 downregulated) using cutoffs for p-value (≤ 0.05), fold change (≥ 1.5), and FPKM (≥ 1.0). 
Utilizing the Ingenuity Pathway Analysis tool, 49 significantly different canonical pathways were found. These 
pathways were then manually clustered based on similar genes. Three clusters were sufficient to accommodate 
92% of the 49 pathways. The clusters focused on Actinomyosin/Cytoskeleton (30 genes/ 0.0155 p-value), 
Endocytosis (21 genes/ 0.0063 p-value), and Stem Cell Pluripotency (18 genes / 0.0191 p-value). For the 
actinomyosin cluster, reduced actin polymerization is predicted by IPA. However, we have previously shown 
that SPECC1L deficiency leads to increased stabilization of actin filaments and actin-associated adherence 
junctions at the protein level. We show now that RAC1, a central molecule in the Actinomyosin/Cytoskeleton 
cluster predicted to be downregulated, is also up regulated at the protein level. Our results suggest that the 
transcriptional network downregulation is in response to primary increase in protein stability in SPECC1L 
mutants. The identification of endocytic and pluripotency pathways represent novel roles for SPECC1L. Our 
results show that clustering of IPA-predicted canonical pathways can enrich for most relevant networks, where 
essential nodes can be quickly validated, to identify novel functions. 
 
75. Analyzing Protein Interactions of the Herpes Simplex Type 1 UL-34 Protein 
 
Nathaniel B. A. Higdon, Brianna Madden, Susan L. Bjerke  
Department of Biology, Washburn University. 
 
Herpes Simplex Virus Type-1 (HSV-1) is easily communicable and infections can present in varied forms 
including cold sores, genital herpes, and herpes whitlow. HSV-1 proliferates within the host cell nucleus. Once 
replication is complete the virus exits the nucleus. Viral protein UL34 is essential for virus departure of the 
nucleus. It is unknown which nuclear proteins UL34 is interacting with during this phase. UL34 is a highly 
conserved protein in all human herpesviruses and could be an ideal candidate for future drug treatments. If 
UL34 function could be blocked, HSV-1 would be unable to exit the nucleus and infect other cells.  To determine 
interaction partners for UL34, pulldown assays were performed. In a pulldown assay, purified UL34 protein was 
mixed with HEp-2 cell lysate; UL34 and any binding partners were then removed from the mixture. Our past 
results showed some potential UL34 binding partners, however, upon replication of the experiments, 
inconsistent results were obtained. To try and obtain more similar results from our assays, we expressed a new 
GST control protein in E. coli.  We will use this control to compare to the proteins that are being pulled down 
by a GST-tagged UL34 protein. Additional adjustments were made to our pulldown procedures.  We hope our 
results will again show potential UL34 binding partners.  If more convincing protein interactions occur, isolation 
experiments will be performed to identify the binding protein(s). 
 
76. Characterization of Peripheral Nerve Derived Multipotent Stem Cells for Bone Repair 
 
Nguyen, Huyen T. and Yang, Shang-You 
Wichita State University, Department of Biological Sciences  
 
The use of nerve derived adult pluripotent stem cells (NEDAPS) with injection of growth factor such as bone 
morphogenetic protein 2 (BMP-2) collected from sciatic nerve of murine has suggested great potential in 
creating osteoblast for regenerative medicine use. The difficulty with BMP-2 is that it can trigger some 
morphologic changes within spinal cord and nerve roots that would negatively impact neurologic recovery. 
Therefore, to better understand the molecular and cellular mechanism of BMP-2 related clinical complications, 
the objective of this study is to reveal biological changes of peripheral nerve when directly exposed to purified 
rhBMP-2 (Infuse). NEDAPS cells has proven to unexpectedly express embryonic stem cell markers of KLF4, Sox2, 
c-Myc, and Oct4 which are referred to as induced pluripotent stem cells (IPCs) that can become differentiated 
to express osteoblast markers. This study utilizes induced pluripotent stem cells, which are created from adult 
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differentiated cells by using retroviral to induce expression of the four genes indicated above that are not 
thought to exist in adult mammals. Osteogenic medium (Beta-sodium glycerophosphate; Ascorbic acid; 
Dexamethasone) is used in the experiment to induce osteoblastic cells after NEDAPS cells were cultured in 
embryonic stem cell medium for 5 days. Using alkaline phosphatase and immunofluorescent staining after 
differentiation of the stem cells 7 days later, indicate that the cells express structural and functional properties 
of osteoblastic cell markers. RT-PCR test also demonstrates that the gene expression of NEDAPS cells clearly 
show to express markers of ostoepontin, osteocalcin, and collagen type I. 
 
77. Application of Microchip Electrophoresis for Analysis of Neurotransmitters Involved in 
Neurodegeneration 
 
Sonia Schöneich, Shamal M. Gunawardhana, and Susan M. Lunte 
Department of Chemistry, University of Kansas, Lawrence, KS, USA 
Ralph N. Adams Institute for Bioanalytical Chemistry, University of Kansas, Lawerence, KS, USA 
 
Catecholamines including dopamine, epinephrine, norepinephrine, and serotonin are neurotransmitters that 
have been suggested to play important roles in behavior as well as neurodegenerative disorders, such as 
Parkinson’s disease. The development of methodology to simultaneously monitor neurotransmitter release 
and behavior is important for the treatment and study of neurological and psychiatric disorders. In an effort to 
accomplish this, a microchip electrophoresis method is optimized to separate and quantify these analytes using 
electrochemical detection, more specifically amperometry. A 5 cm long simple ‘T’ design polydimethylsiloxane 
(PDMS) microchip reversibly sealed to a glass substrate fabricated with a pyrolyzed photoresist film working 
electrode is used for the separation. The separation is performed at 222 V/cm field strength and 1 s gated 
injection is used for the sample injection. A potential of +1 V (vs Ag/AgCl reference electrode) is applied to the 
working electrode for the oxidation of the analytes.  
Concentrations of sodium dodecyl sulfate (SDS) from 2 mM to 20 mM added to the 15 mM phosphate at pH 
7.4 run buffer were tested, resulting in the baseline separation of the standards using 15 mM SDS. The 
separation of the four analytes could be achieved in less than 80 s. The current limit of detection for the 
dopamine and norepinephrine standards is 500 nM and 1 μM for epinephrine and serotonin. Hydroxyquinone 
was found to be a suitable internal standard. Future experiments will include implementing the microchip 
electrophoresis separation method to analysis of animal samples.  
 
78. HUVECs on collagen microspheres in fibrin hydrogel as a model for evaluation of vascular structure 
formation in the spinal cord 
 
Tran, Hien N. and Li Yao 
Wichita State University, Department of Biological Sciences  
 
Trauma to neural tissues, such as spinal cord injuries (SCI), can heavily damage the vascular networks that 
compose of blood vessels, leading to impaired bodily functions. In order to restore functions, measures should 
be taken to restore the structures of these components. Fibrin hydrogel serves as an effective 3D matrix that 
simulates the environment within the body as it allows other cells to bind directly through cell surface integrin 
receptors. Human umbilical vein endothelial cells (HUVEC) are routinely used to study angiogenesis and other 
types of vascular structure formations. Astrocytes, support cells of the central nervous system, and their ability 
to adhere and migrate along HUVEC-formed vascular structures can serve as a model to study vascularization 
of the spinal cord. To effectively generate and evaluate vascular structure growth, HUVECs were seeded on top 
of collagen microspheres. The microsphere-carrying HUVECs and astrocytes were stained with different 
fluorescent dyes and were then co-cultured in fibrin gel along with aprotinin and vascular endothelial growth 
factor, VEGF. Vascular formations were observed as they sprouted from the microspheres. Our results also 
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show that the astrocytes were associated with the vascular structures. The study suggested that HUVEC-formed 
vascular structures can serve as a useful model in investigating vascularization in neural tissues. 
 
79. The influence of cytokines on the migration of dental pulp stem cells  
 
Haneesha Vishwa Sai and Li Yao  
Wichita State University, Department of Biological Sciences 
 
The nucleus pulposus (NP) maintains intervertebral disc function by absorbing shock and relieving stress 
between adjacent vertebrae. The pathological change in a degenerative disc causes the overall alteration of 
the biomechanics of the spinal column, thereby resulting in low back pain. This biological approach targets 
therapy that preserves the function of intervertebral disc (IVD) by the transplanting therapeutic cells. Dental 
stem cells can potentially be used to cure the degenerated disc. However, the presence of cytokines such as 
interleukin 1a and the tumor necrosis factor b1 that are generated by NP in the IVD can regulate immune and 
inflammatory responses as well as the motility of DPSCs. The post-transplantation motility of DPSCs is 
important because the cells need to migrate away from the site of transplantation and move into the NP tissue. 
In this study we aim to investigate the effect of these cytokines on cell migrations. Agarose gel (1.5%) is used 
to encapsulate the cytokines and transferred to the cell culture dish of DPSCs and study the migrations of the 
DPSCs. The real-time recording was used to study the effects of cytokines on the migration of DPSCs.  The 
random movement was observed within 6 hours. The results show that the migration direction of the DPSCs 
was not affected in the presence of cytokines. This result suggests that DPSCs is a good option to treat the 
degeneration of nucleus pulposus tissue and sustain the functioning of intervertebral disc.  
 
80. Microfluidic Molecular Engineering of Immunogenic Extracellular Vesicles for Cancer Immunotherapy 
 
Zheng Zhao1, John Sibbitt3 and Mei He1,2,3 
1Department of Chemical and Petroleum Engineering, Bioengineering Program, University of Kansas, Lawrence, 
USA 
2Department of Chemistry, University of Kansas, Lawrence, USA  
3Department of Biological and Agricultural Engineering, Kansas State University, Manhattan, USA 
ABSTRACT 
Extracellular vesicles (≤1 μm), particularly exosomes (30-150 nm), are the emerging cargo for mediating cellular 
signal transductions. However, standard benchtop methods (e.g., ultracentrifugation and filtration) lack the 
ability to process immunogenic exosomes specifically among other microvesicle subtypes, due to time-
consuming (>10 h) and extremely tedious isolation protocols. In order to address the technology gap, we 
introduce a streamlined microfluidic platform for harvesting, antigenic modification and photo-release of 
immunogenic extracellular vesicles and exosomes directly from on-chip cultured cellular media. In this paper, 
3D printing technology was be introduced to achieve fast prototyping and microfabrication of microfluidic 
device. Several tumor peptides, including gp-100, MART-1, MEGA-3, were studied for on-chip engineering 
exosome potency via forming MHC/peptide complex on the exosome surface.  The engineered exosomes 
further were investigated by antigen-presenting cell uptake for understanding their roles in immunity 
stimulation. This proof-of-concept study is the first demonstration of automatic and rapid on-chip cell-culture 
production and engineering of antigenic exosomes for advancing cancer immunotherapy.  
 
81. Link between food intake and the expression of O-linked N-acetylglucosamine Transferase (OGT) in 
channel catfish 
 
Abernathy, Oaklee, Megan Dougherty, Danica Kostner, Ericka Nevarez, Abigail Schmidtberger, Rebekah 
Spainhour, Yass Kobayashi  
Department of Biological Sciences, Fort Hays State University 
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The obesity epidemic in the United States has been a serious concern for many years and has driven researchers 
to determine genetic mechanisms that might contribute to its development. In mice, O-linked N-
acetylglucosamine Transferase (OGT) might serve as a satiety factor responsible for controlling food intake and 
body weight. OGT appears to signal “fullness” to the brain, and decreased OGT expression leads to weight gain 
and development of an obese phenotype. In a previous study, OGT expression was examined in various tissues 
of channel catfish. OGT mRNA was detected in all sampled tissues, with the brain having the highest expression. 
Our previous study also showed that prolonged fasting appeared to decrease the expression of OGT mRNA in 
the brain. To determine how feeding frequency correlates with the expression of OGT mRNA in catfish, we 
completed a 28 day feeding study with three feeding frequencies. Fish were fed every 12 (overfed), 24 (control), 
or 48 (underfed) hours (n= 4 tanks per treatment, 8 fish per tank). Brain samples were collected from two 
juvenile catfish from each tank. Using quantitative RT-PCR, the expression of OGT mRNA was examined in the 
brain samples. The expression of all OGT mRNA transcripts, as well as the expression of OGT X1 and X3 variant 
mRNA were not affected by feeding frequency, suggesting changes in feeding frequency might not directly 
influence OGT mRNA expression in the brain.  We are currently examining the relationship between feeding 
frequency and OGT mRNA expression in the liver. 
 
82. A Comparative Study Of Microbial Community Of Undisturbed And Reclaimed Soil In Southeast Kansas 
 
Ghaidaa Allhyani, Anuradha Ghosh and Dixie Smith 
Biology, Pittsburg State University 
 
Abstract: 
The purpose of this project is to compare the microbial communities of the 33 year old reclaimed soil at the 
Monahan with the original soil at the O'Malley. The data collected in this project investigates whether there is 
a correlation between soil age and the soil microbial community. Using soil DNA analysis is one way we can 
compare soil microbial communities. Soil DNA was isolated from multiple samples from two sites (reclaimed 
and an undisturbed soils) using DNA isolation kit. Using the community DNA as a template, eubacterial, 
archaeal, and fungal DNA fragments were PCR amplified using specific-primers. Attempts were made to clone 
the purified amplicon. Another approach based on culturable isolates was also followed. In parallel to the 
culture-independent molecular technique, the soil samples from the undisturbed site processed to identify 
bacterial isolates on culture media. The isolates obtained were compared to already isolated and identified 
bacterial isolates from the reclaimed site using restriction-fragment length polymorphism. The bacterial 
concentration was also compared with that of reclaimed soil samples. In addition, some isolates were tested 
for antibiotic resistance profile. The outcome of this project provides an initial attempt at characterizing the 
relationship between soil development and a microbial community.  We found that there are no differences in 
the bacterial community of the 33-year-old reclaimed soil at the Monahan with the original soil at the O’Malley. 
 
83. Drug Cocktail-Carrying Nanomedicine For The Treatment Of Cancer 
 
Ren Bean, Quentin Austin, Laci Hadorn, Shuguftha Naz, Tuhina Banerjee, Shrikant Anant# and Santimukul 
Santra* 
*Department of Chemistry, Pittsburg State University, Pittsburg KS 66762 
#Surgery, Univ. of Kansas Medical Center, Kansas City, KS, United States. 
 
Prostate cancer is the most common cancer in men, with 1 in 7 men being diagnosed in their lifetime. Hsp90 is 
a key molecular chaperone involved in cell signaling, proliferation, and survival, and therefore a promising 
target for therapeutic intervention. Inhibition of Hsp90 suppresses androgen signaling, promoting degradation 
of client proteins resulting in apoptosis. Both gedunin and celastrol disrupt the function of Hsp90 through 
unique pathways. The co-chaperone Cdc37 mediates the loading of protein kinase onto Hsp90, and the natural 
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product celastrol disrupts Cdc37-Hsp90 complex formation. The natural product gedunin inhibits p23 
chaperoning activity, blocking its cellular interaction with Hsp90. Studies have shown the anticancer activities 
of gedunin on several lines of cancer including melanoma, prostate, and human breast cancer cells. 
Herein, a novel, folate functional magnetic nanomedicine encapsulated with Hsp90 targeting drug cocktail, 
gedunin and celastrol, will be used for effective treatment of cancer. This MR nanotheranostics will be 
specifically used as the targeted drug delivery platform to deliver drugs to tumor.  In this study, gedunin and 
celastrol carrying iron-oxide nanoparticles was formulated for the targeted treatment of prostate cancer. 
Effective drug delivery using targeted nanomedicine formulations, and various biomolecular and cellular anti-
tumor activity will be discussed in this presentation. 
 
84. The role of wingless 4 (WNT4) in uterine decidualization 
 
Gibson, Mallory, Virginia Rider 
Department of Biology, Pittsburg State University 
 
The processes of stromal cell proliferation and differentiation in the mammalian uterus requires a specific 
series of signals regulated by the female sex steroids estradiol and progesterone. Proliferation and 
differentiation of stromal cells, called decidualization, is required for successful embryo implantation in many 
species including humans. Previous research in our laboratory showed that in the rat uterus, WNT4, WNT5a, 
WNT7a, and WNT7b are expressed in the stroma in response to progesterone and estradiol. Wnt5 was the only 
WNT family member expressed in the uterine stroma in response to progesterone alone. Knockdown of Wnt5 
expression in uterine stromal cell lines suppressed stromal cell proliferation. To clarify the role of Wnt4 in 
decidualization, quiescent rat uterine stromal cell lines (UIII) were stimulated to proliferate with progesterone 
(1 µM) and fibroblast growth factor (FGF, 50 ng/ml). Some cells were transfected with scrambled siRNA while 
other cells received Wnt4 specific siRNA. The proliferative response was assessed using the MTT assay. 
Progesterone plus FGF increased stromal cell number in the presence of scrambled and Wnt4-specific siRNA (p 
< 0.05, Mann Whitney test).  Real-time PCR revealed Wnt4 mRNA only in stimulated stromal cells transfected 
with scrambled siRNA. These results indicated Wnt4 signaling is not required for stromal cell proliferation. 
Studies in progress are investigating the role of Wnt4 in stromal cell differentiation. 
 
85. Targeting RNA-Binding Protein HuR Regulates Characteristics of Human Cervical Cancer Cells 
 
Gu, Xuan, Han, Shuang, Xu, Liang 
Department of Molecular Biosciences, University of Kansas 
 
Cancer-related gene expression is intrinsically and efficiently mediated by post-transcriptional regulation at 
RNA level. Human antigen R (HuR), a ubiquitously expressed RNA-binding protein (RBP) encoded by embryonic 
lethal abnormal vision-like RNA Binding Protein 1 (ELAVL1) gene, has become a crucial post-transcription 
regulator that targets mRNAs that encode proteins involved in key cellular processes, and has been found to 
be overexpressed in many types of cancers. To explore the function of HuR in cervical cancer, we generated 
isogenic cervical cancer cell line, HeLa, with inducible HuR knockdown, and HeLa HuRB3 is one of the clones we 
selected. As HuR was knockdown by inducible short hairpin RNA (shRNA), cell proliferation as well as cell 
invasion were suppressed. Our study suggests that HuR contributes to the tumorigenesis and metastasis of 
cervical cancer. We further knocked out HuR gene in multiple cell lines, including cervical cancer cell line HeLa, 
glioblastoma cell line GBM3 and U118. Monoclones were isolated. Cell proliferation and cell invasion in HuR 
knockout cells will be examined both in vitro and in vivo.   
 
86. Characterization of C. elegens genes differentially expressed in response to pathogenic S. maltophilia 
bacteria  
 

59 
 



Poster Presentation Abstracts 

Sarah Hansen, Leah Radeke and Michael Herman, Division of Biology, Kansas State University, Manhattan, KS 
 
Caenorhabditis elegans is a bacterial-feeding nematode that encounters numerous bacterial species in their 
natural environment. Members of the ubiquitous Stenotrophomonas genus, including S. maltophilia, were 
found in greater relative abundance within the worm than in the environment sampled, suggesting that these 
bacteria accumulate within C. elegens (Dirksen et al., 2016). We found a local S. maltophilia isolate, JCMS, that 
is pathogenic to C. elegens. Furthermore, while C. elegens employs several innate immune pathways in 
response to JCMS, the DAF 2/16 insulin-like signaling pathway, a major C. elegens defense pathway, was 
ineffective (White et al., 2016). We used RNA sequencing (RNAseq) to determine which genes play a vital role 
in the defense of C. elegens against pathogenic strains of S. maltophilia. We then used a gene network model 
called WormNet to identify the most highly connected differentially expressed genes. The hypothesis is that 
genes which have the most connections will have the largest phenotypic effect when mutated. Three highly 
connected differentially expressed genes were selected for analysis. We used CRISPR/Cas9 methodology to 
generate mutations in asp-13 and B0024.4, but efforts with F19B2.5 were unsuccessful. We are using survival 
assays to determine the effect of these mutations on C. elegens in response to pathogenic bacteria. We found 
that asp-13 mutants had no significant effect on survival and experiments with B0024.4 mutants are in 
progress. Similar experiments with three additional highly connected genes are also in progress.  
References: 
Dirsken et al., 2016. BMC Biol. 9:14-38. 
White et al., 2016, Infect. Immun. 84: 524-536 
 
87. Imaging the Glycocalyx on Human Microvascular Endothelial Cells (HMEC-1)  
 
Katelyn D. Reece, David S. Long Ph.D.  
Department of Biomedical Engineering, Wichita State University, Wichita, KS  
 
The surface of endothelial cells is decorated with a thin layer of macromolecules that contains a variety of 
proteoglycans and glycosaminoglycans (GAGs). This layer is known as the glycocalyx. The glycocalyx is the first 
line of protection for blood vessels and is involved in a range of biological processes, including nitric oxide 
production as well as cell-cell communication. While modulating numerous biological processes the glycocalyx 
can vary between a healthy and diseased state. Endothelial cells adapt to the needs of the underlying tissue; 
unfortunately, during this process, the endothelial cells may become ‘dysfunctional’ and then later diseased 
such as in cardiovascular disease (CVD). In CVD, the walls of blood vessels start to narrow due to an 
accumulation of plaque thus compromising the cells’ ability to maintain homeostasis.  
Since the glycocalyx is the first line of protection for blood vessels we need to understand how the cell protects 
itself before we can repair it. The aim of this work is to dynamically image the endothelial glycocalyx on human 
microvascular endothelial cells (HMEC-1) as the cells transition from healthy to diseased states. We will present 
our plan, which will include confocal microscopy images of heparan sulfate on HMEC-1 cells. These images 
could be the initial step in realizing the glycocalyx’s potential as a possible novel surrogate marker for CVD.  
 
88. The yhdP Gene, Encoding a Putative Magnesium Efflux Protein, may be Co-transcribed with yhdQ from 
the Bacillus subtilis Chromosome 
 
By: Jessica Tharp, Andrew Herbig 
Washburn University Biology Department 
 
Magnesium (Mg2+) is the most abundant divalent cation in living cells. This metal ion plays a major role in a 
number of cellular functions including transcription, translation, and energy production. Research has 
identified a possible Mg2+ efflux transporter encoded by the yhdP gene in Bacillus subtilis. This Gram-positive, 
soil-dwelling bacterium provides a good model for studying Mg2+ homeostasis. The YhdP protein has homology 
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to putative Mg2+ efflux transporters in Salmonella. In a past KINBRE project, a hypothetical promoter sequence 
upstream of yhdP was cloned into a plasmid to generate a promoter-lacZ fusion. When this construct was 
introduced into B. subtilis and assayed, no activity was observed. Upon further examination of the 
chromosomal region containing yhdP, it was noticed that the upstream gene, yhdQ, is roughly thirty base-pairs 
from yhdP and no promoter sequences were observed in this intergenic region. However, a ribosome-binding 
site was found upstream of yhdP. Based on these observations, we now hypothesize that yhdP is co-transcribed 
in an operon with yhdQ. In order to test this, total RNA from B. subtilis cells was isolated and subjected to 
reverse transcription, yielding complementary DNA (cDNA). The cDNA acts as a template for PCR. The strategy 
is to determine if the yhdQ and yhdP genes are transcribed as a single molecule of mRNA. PCR primers were 
designed to amplify regions of each gene and the intergenic region. If a PCR product is generated that spans 
the intergenic region of the genes, then the two genes are arranged in an operon. 
  
89. Biophysical Characterization of Burkholderia Type III Secretion System Minor Translocon Protein BipC 
 
Mason Wilkinson, Supratim Dey, Sanjay Yadava, and Roberto N. De Guzman 
Department of Molecular Biosciences, University of Kansas, Lawrence, KS 66045, USA 
 
The Type III Secretion System (T3SS) is an essential component of pathogenesis in many Gram-negative 
bacteria, including Burkholderia pseudomallei, the causative agent of melioidosis. T3SS structural components 
assemble into a needle apparatus that facilitates injection of virulence factors into a host. There are four main 
parts of this needle: a base that spans both bacterial membranes, a needle that protrudes from the base, a 
needle tip that contacts the host, and a translocon pore that forms in the host cell membrane. Minor translocon 
protein BipC of B. pseudomallei interacts with major translocon protein BipB and tip protein BipD. However, 
three-dimensional structures of BipC and BipD, as well as how they interact, remain uncharacterized. We 
successfully purified soluble recombinant BipC and obtained high quality NMR spectra for the full-length 
protein and its N- and C-terminal deletion constructs. We then showed by NMR and circular dichroism that 
BipC lacks a rigid tertiary structure in solution, and instead exists in a partially folded state. Results of NMR 
titration experiments revealed the interaction sites of BipC with its chaperone protein BicA and tip protein 
BipD. In each case interaction occurred predominantly on BipC’s N-terminal domain. Further circular dichroism 
experiments involving N- and C-terminal BipC revealed that both constructs exhibit substantially increased 
alpha-helical character when exposed in detergents that mimic a membrane environment, supporting the role 
of BipC as a membrane protein. Our data will help elucidate the mechanism of needle assembly and the 
structural changes that occur in the presence of membrane mimics. 
 
90. Halotolerant Bacterial Isolates Grow in Salts Relevant to Mars.  
 
Hadi Zayed, MD Joad, Mark A. Schneegurt. Department of Biological Sciences, Wichita State University, Wichita, 
Kansas. 
 
The recent discovery of water on Mars and the identification of salts from the Phoenix Lander and the Curiosity 
Rover have opened discussion of the possibility of microbial growth on the planet. Mars tends to be rich in 
MgSO4 rather than NaCl as on Earth. (Per)chlorates of Na, Mg, and Ca have been discovered on Mars as well. 
These salts, even at high concentrations, are permissive for growth of halotolerant bacteria. These salts form 
deliquescent brines and have low eutectic points, remaining liquid on the cold Mars surface. We have tested 
18 halotolerant bacteria isolated from the Hot Lake in Washington (saturated with MgSO4), and from the Great 
Salt Plains in Oklahoma (saturated with NaCl). We measured growth liquid broth media by spectrophotometry 
with the addition of an iterative matrix of anions and cations including, Na, K, Mg and SO4, Cl, and NO3. The 
iterative matrix of salts has not yet been complete, but some trends are emerging. Growth has been recorded 
at 2.75 M NaClO3 and 1 M Mg(ClO4)2, NaClO4, K2SO4, and KNO3. The completion of the matrix, along with 
statistical analysis and interpretation, will help in the refinement of planetary protection protocols for Mars 
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and the definition of potential habitable regions on the frigid planet. Supported by NASA ROSES PPR and KINBRE 
NIH NIGMS IDeA. 
 
91. One-step synthesis and characterization of “click-able” polymers for biomedical applications 
 
Wadha Alqahtani1, Shuguftha Naz, Richard Gross2 and Santimukul Santra1 
1. Chemistry department, Pittsburg State University, 1701 S. Broadway Street, Pittsburg, KS 66762. 
2. Chemistry and chemical biology, Rensselaer Polytechnic Institute, Troy, NY 12180 
  
In this study, we have synthesized pseudo-branched polymers from bio-based small molecules including 
sorbitol, glutaric acid and others. A propargylic acid derivative was used to make the resulting polymer “click-
able". Melt polymerization technique was used for this polymerization reaction using lipase enzyme catalyst, 
NOVO 435. This reaction was conducted between 90- 95 oC for 72 hours. The polymer samples were collected 
in each 24 h for detailed characterizations and polymerization reaction monitoring. The resulting polymer was 
purified and characterized using various spectroscopic methods such as NMR, GPC, FTIR, DSC and TGA. Next, 
these polymers were used for the formulation of polymeric drug delivery system using solvent diffusion 
method. The results for cancer treatment experiments were analyzed by using (MTT) assays, and fluorescence 
microscopy. These experiments indicated that nanoparticles were successful in cancer treatment using 
prostate cancer cell as a model.  Details experimental results will be discussed in this presentation. 
 
92. Magnetic nanosensor platform for the fast and accurate detection of bacterial contaminants in platelet 
concentrates 
 
Wesley Brantley, Ren Bean, Tanuja Tummala, Tuhina Banerjee and Santimukul Santra 
Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762 
 
In transfusion medicine, contamination of blood products continues to pose a serious challenge. Importantly, 
blood platelet concentrates are known to be frequently contaminated with bacteria due to the storage 
conditions and often leads to a fatal condition sepsis.  According to CDC estimates 250,000 Americans die every 
year from sepsis. Current diagnostic assays for the detection of bacteria in transfused platelets mostly rely on 
culture based techniques and are often laborious and time consuming.  
In recent years nanotechnology has been extensively used for the detection of bacterial targets while offering 
greater sensitivity and faster detection kinetics. This presentation will primarily focus on magnetic relaxation 
techniques for the fast and sensitive detection of bacteria in platelet concentrates and whole blood using 
magneto –fluorescent nanosensors. The magnetic relaxation property of our nanosensors enabled low CFU 
counts detection in whole blood and platelet concentrates. Unique pairing of magnetic relaxation with 
fluorescence will allow us to discriminate between two potentially contaminating bacteria in platelet 
concentrates: Staphylococcus epidermis and Ecoli. Additionally our results demonstrate the potential 
application of magneto-fluorescent nanosensors for the quantitative assessment of fast and slow growth 
kinetics of bacteria.       
 
93. Restoring Magnesium to the Worlds Food Source Through Soil Nutrient Additions: Helping to Spread the 
“Magnesium Miracle” 
 
Drees, Riley G. and Mitchell J. Greer 
Department of Biological Sciences, Fort Hays State University, Hays, KS 
 
Lack of nutrition is a problem that faces numerous people across the world. To add to this problem many are 
unaware that they are being deprived in their diet of fundamental sources of bodily nourishment. One of the 
most important macro minerals that much of the world’s population is lacking is Magnesium. Research has 
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shown the mass benefits that Magnesium has on several key functions within the body and more importantly, 
what the absence of sufficient amounts can cause. Past and current research shows that Magnesium is critical 
in performing hundreds of activities within the body. Humans receive only a percentage of the minimum 
amount of Magnesium needed on a daily basis from their diets. It may seem unusual that a mineral so 
important is so scarce in our food sources when in actuality, it is one of the most abundant elements on Earth. 
This decline is due to the overuse of agricultural soil throughout the last two centuries depleting many of the 
nutrients within the soil and as a result, in our food. We aim to determine what results traditional and 
Magnesium fertilizers have on a few common food crops. This experiment will focus on nutrient content of 
edible grain in plants exposed to magnesium fertilizer, traditional fertilizer (nitrogen, phosphorus, and 
potassium), and both fertilizers in combination. By increasing the Magnesium content in common crop species, 
we hope to help counteract the magnesium deficiency in the diet of much of the world’s population. 
 
94. Droplet Digital PCR reveals strong shifts in fungal abundance in response to experimental fires in pine 
savannas 
 
Paige Hansen1,2, Ben Sikes1,2 
1University of Kansas, 2Kansas Biological Survey 
 
While fire is known to have significant effects on the vegetation and ecosystem processes of pine savannas, its 
effects on soil fungal communities are largely unexplored. While recent studies suggest that fire causes 
significant shifts in microbial community composition, changes in abundance due to fire remain unknown. 
Because fungal mortality from fire can affect microbial processes as much as changes in community 
composition, it is important to understand how fire affects both abundance and composition. Due to limitations 
of current methodologies, we pioneered a method for quantifying fungal biomass using Droplet Digital PCR 
(ddPCR) that parallels the next-generation sequencing methods used to obtain community composition data. 
We used ddPCR to compare abundances across five burn treatments in Tall Timbers pine savanna (Thomasville, 
GA). From 2014-2016, sites were either burned once per year, or left unburned in combinations that mimic 
natural burning cycles. Fungal abundance is strongly correlated with burn treatment, suggesting that fire events 
can have immediate and long-term effects on soil fungi. Interestingly, in several cases, fire increased microbial 
abundance when compared to sites left unburned. Complementary data from our lab shows that microbial 
decomposition of new fuels in these sites slows with increasing fire frequency, potentially driving fuel buildups 
from future fires. Our ddPCR data indicate that these potential feedbacks are not products of fungal mortality. 
Ultimately, the data provide important insights into our understanding of the succession patterns of microbial 
communities under repeated fire disturbance, and present a new, highly accurate method for quantifying soil 
microbial abundance. 
   
95. Effect of exercise and high fat diet on liver histology and lipid droplet storage in livers of mice with altered 
liver mitophagy. 
 
Claire Houchen1, Colin S. McCoin1,2, E. Matthew Morris1,2, Julie Allen1,2, Alex Von Shulze1 and John Thyfault1,2 
1Dept. of Molecular & Integrative Physiology, University of Kansas Medical Center 
2Kansas City VA Medical Center 
 
Exercise treats hepatic steatosis (excessive fat storage) and liver injury (fibrosis) but mechanisms remain 
unknown. Mitophagy, the process of mitochondrial quality control, is partially regulated by BCL2/adenovirus 
E1B 19 kDa protein-interacting protein 3 (BNIP3) which targets damaged mitochondria for lysosomal 
degradation. Here we examined the ability of exercise to treat high fat diet (HFD)-induced hepatic steatosis in 
wild type mice (WT) and BNIP3-knockout mice (BNIP3 KO) in an effort to determine if BNIP3-induced mitophagy 
plays an obligatory role in treatment of steatosis and early fibrosis. Male and female mice received low-fat diet 
or HFD for 16 weeks, with ½ of the HFD mice receiving running wheels (Ex) for the last 8 weeks to treat steatosis 
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with exercise. H&E and trichrome stains were used to measure liver lipid droplet morphology and fibrosis, 
respectively. HFD-induced steatosis occurred in all male mice, but WT and BNIP3 females were protected. HFD 
induced greater steatosis in both male and female BNIP3 KO compared to WT. Ex improved lipid morphology 
in both male WT and BNIP3 KO, marked by smaller and more plentiful lipid droplets. However, Ex did not reduce 
evidence of fibrosis in the male BNIP3 KO or WT controls. We also measured mRNA for lipid droplet proteins 
and found that perilipin 1 (blocks hydrolysis) and perilipin 2 (building block of lipid droplets) was higher in 
females than males. Exercise lowers hepatic steatosis and improves lipid droplet morphology in a sex 
dependent manner, but does not mitigate fibrosis in mice deficient for BNIP3-induced mitophagy.  
 
96. Remediation of Tar Creek: Ecological diversity and potential human health impacts.  
 
Kelly Mallatt and Christine Brodsky 
Department of Biology, Pittsburg State University 
 
A variety of human health and biodiversity risks are often the result of habitat alterations in human-dominated 
ecosystems, particularly due to greenspace removal and increased pollutant concentrations. In this study, we 
asked how habitat remediation of a heavy-metal contaminated area impacts biological diversity and nearby 
residents. We surveyed 22 locations at the Tar Creek Superfund site in various stages of remediation. We 
sampled each location’s vegetation and bird communities in May – July 2017 and analyzed community data 
through Bray-Curtis ordination plots, and a series of regression and ANOVA analyses. We observed 59 bird 
species and 21 tree species across the mined area. The remediated locations were composed of grasses and 
forbs, in contrast to the un-remediated locations which were dominated by mining waste and trees. Bird 
species richness varied significantly across the remediation gradient with the greatest species richness the 4-
year post-remediation sites. A similar trend was observed with species abundance, with the most birds found 
in the remediated locations. Species communities differed across remediation site, often following life history 
traits and habitat associations. Regarding human health, the effects of mining-caused elevated lead exposure 
to humans and wildlife are well documented. There is substantial data correlating psychological and physical 
health with exposure to greenspaces emphasizing the value of remediation. Future portions of this study will 
analyze the human dimensions and health impacts of remediation efforts in the Tar Creek community, 
particularly for Quapaw Tribe residents. 
 
97. Karyotype variation in early generation polygeneric wide hybrids of perennial wheat 
 
Arterburn, Matt, Miller, Reegan 
Department of Biology, Washburn University 
 
Perennial wheat breeding lines are produced by crossing annual hexaploid bread wheat (Triticum aestivum, 2n 
= 6x = 42, AABBDD) with perennial wheatgrass species such as tall wheatgrass (Thinopyrum elongatum, 2n = 
14, EE) and intermediate wheatgrass (Thinopyrum intermedium, 2n = 6x = 42, EEJJSS). The hybridization process 
is usually followed by doubling chromosome content with colchicine so that each chromosome has a pairing 
partner. These hybrids exhibit a perennial life cycle and are useful in sustainable agriculture systems. When 
these perennial wheat lines are used in crosses to other wheat varieties, subsequent generations experience 
considerable chromosome number variation. We performed cytological examination of a unique set of 
perennial wheat crosses, involving various Thinopyrum parents, that were performed without the use of 
colchicine. We examined F1, F2 and F3 specimens of these crosses. Expectedly, chromosome number varied 
considerably in the specimens examined. Fertility rates were very low and multiple specimens were completely 
sterile. We used genomic in situ hybridization (GISH) to identify the genome origins of the chromosomes 
present, and detected considerable variation among the alien chromosomes. 
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98. Treatment with Streptozotocin (STZ) increases expression of macrophage migration inhibitory factor 
(MIF) but not metalloproteinase-13 (MMP-13) mRNA in the liver of channel catfish   
 
Ericka Nevarez, Rebekah Spainhour, Norelia Ordonez and Yass Kobayashi, PhD,  
Department of Biological Sciences, Fort Hays State University  
 
Tissue repair during liver damage depends on the recruitment and activation of macrophages. In rodents, the 
production of MIF is essential for the recruitment of scar-forming macrophages. In addition, production of 
MMP-13 appears to be critical for successful remodeling and hepatic tissue repair. In our previous studies with 
channel catfish, STZ treatment induced hypoglycemia and an abnormal gross morphology of the liver and gall 
bladder. This suggests that the liver is the target organ for STZ in channel catfish and causes acute liver damage. 
This results in hypoglycemia, necrosis and eventually organ failure. However, whether liver damage induced by 
the STZ treatment results in recruitment and activation of macrophage in the liver of channel catfish has never 
been examined. Liver samples were collected from juvenile channel catfish 7 days after intraperitoneal 
administration of 0, 3.6, 36, 180, or 360 mg/kg STZ on day 0 (n=4 fish/treatment). Expression of genes (MMP-
13 and MIF) were measured using quantitative real-time PCR. Expression of MIF and MMP-13 changed in 
response to increases in STZ dosage (p<0.01, and p=0.05, respectively.) Expression of MMP-13 mRNA decreased 
in response to an increase in STZ dosage. Expression of MIF mRNA was significantly higher in fish treated with 
360 mg/kg body weight compared to control (p<0.05). Decreased expression of MMP-13 suggests STZ 
treatment inhibits macrophage-mediated tissue repair. Given that MIF has been associated with multiple liver 
diseases, STZ treatment may activate multiple mechanisms other than those associated with fibrosis to induce 
liver damage in channel catfish.  
This study is supported by Kansas Idea Network of Biomedical Research Excellence (P20GM103418). 
 
99. Identification of interacting proteins during the inhibition of morphogenetic switching in Candida 
albicans 
 
Anuja Paudyal and Govind Vediyappan  
Division of Biology, Kansas State University, Manhattan, KS 66506  
 
Candida albicans is the major human fungal pathogen that switches frequently from oval yeast cells to tubular 
hyphae, which is critical for its virulence which involves several transcriptional regulatory proteins. UME6 and 
NRG1 are the positive and negative regulators of hyphal growth, respectively. Nrg1-/- mutant grow into hyphal 
form under yeast inducing conditions and ume6 -/- mutant grow as yeasts under all environmental conditions. 
Gymnemic acids (GAs), a family of triterpenoid saponin compounds extracted 
from Gymnema sylvestre medicinal plant inhibited the conversion of yeast to hypha and hyphal growth 
in C. albicans.  RNA Seq analysis showed upregulation of NRG1 (3 fold) and downregulation of UME6 (8 fold) in 
GAs treated C. albicans. Genetic studies confirmed that GAs act through these transcriptional regulators, in 
addition to other mechanisms. Based on our preliminary data, we surmised that GAs modulate the interactions 
of cognate partner proteins with Ume6p and Nrg1p, and could disrupt the processes required for yeast to 
hypha conversion and hyphal growth. We have determined by proteomic approaches the differences of 
interacting protein profiles between Ume6p and Nrg1p during hyphal growth in the presence and absence of 
GAs. C. albicans expressing Ume6p-TAP and Nrg1p-TAP tags were used to isolate and affinity purify the 
interacting proteins. Mass spectrometry analysis identified unique set of proteins that may play important roles 
during morphogenetic conversion. Further analysis of these proteins will help us to understand their roles in C. 
albicans virulence and develop new therapeutic strategies.  
 
100. Subcloning of C'alanine telethonin into pET Expression Vector 
 
Jacob Yonke and Takrima Sadikot 
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Washburn University, Biology Department 
 
Limb-Girdle Muscular Dystrophy (LGMD) is a group of disorders that affect voluntary muscles, primarily those 
of the shoulder and pelvic girdle. Currently there are at least 19 forms of LGMD and 15 of these are known to 
result from genetic defects in muscle proteins. One such form of LGMD, known as LGMD-2G (telethoninopathy) 
occurs as a result of mutations in the TCAP gene which codes for the muscle protein telethonin. This protein is 
known to interact with and anchor the muscle protein titin at the ends of the sarcomere, the smallest functional 
unit of the muscle. Anchoring of titin is important for the regulation and development of normal muscle 
structure. While many aspects of the interaction between titin and telethonin, particularly the binding between 
the two proteins which involves their amino-terminal regions is well understood, the function of telethonin's 
C-terminus is unclear. It is suspected that the C-terminus is phosphorylated during the process of muscle 
development and that this phosphorylation is necessary for maintaining muscle structure. The goal of this 
project is to subclone telethonin with a modified C-terminus into the pET expression vector to collect the 
modified telethonin protein. The modified telethonin protein will then be collected and purified in an effort to 
elucidate the structure and function of the C-terminal end of telethonin. 
 
101. Ecology and prevalence of ticks and tick-borne bacterial pathogens in a peri-urban landscape of the 
Midwestern U.S. 
 
Abrar Alzahrani1, Nicholas A. Burnett1, Ram Raghavan2, and Anuradha Ghosh1 
1Dept. of Biology, Pittsburg State University (Pittsburg, KS), 2Dept. of Diagnostic Medicine/Pathobiology, Kansas 
State University (Manhattan, KS) 
Abstract 
Ticks transmit a wide variety of pathogens including viruses, bacteria, protozoa, and helminthes to vertebrates. 
Their life cycle depends on blood meals from various hosts as well as on environmental conditions such as the 
temperature and habitat type. The present study proposed to assess the prevalence of various tick species and 
infection prevalence of bacterial pathogens causing Lyme, Anaplasmosis, Ehrlichiosis, Rickettsiosis, Tularemia 
within the tick community of the peri-urban area in southeast Kansas and adjacent areas of Missouri and 
Arkansas. Over 1500 ticks were collected during warmer months of 2016 (May-August) from three types of tick 
habitats (woodland, open grassland and woodland/grassland ecotones) using the flag-drag method. Sampling 
sites were mostly within 50 miles periphery of Pittsburg area; except a few outliers. Following the identification 
key, 1006 ticks including adults and nymphs were so far sexed and identified in the laboratory. Majority of 
these were identified as Amblyomma spp. (51.3%; male 164, female 243, nymph 109) followed by Dermacentor 
spp. (47.2%; male 213, female 223, nymph 39) and Ixodes spp. (1.5%). The ticks were surface-sterilized and 
total genomic DNA is currently being extracted from the adult ticks; and will be subjected to PCR amplification 
using bacterial species-specific primers. Microclimate data as well as landscape fragmentation pattern will be 
analyzed using GIS-based monitoring method. It is comprehensible that a better understanding of the 
variations in tick-pathogen prevalence is crucial for implementing sound surveillance and management 
programs and to understand risk for human/animal diseases. 
 
102. A viral oxidoreductase modifying viral structural proteins, a requirement for virus infectivity 
 
Kathlyn L. Gomendoza, Samantha A. Warnecke, and A. Lorena Passarelli 
Division of Biology, Kansas State University 
 
Baculoviruses are enveloped, rod-shaped insect viruses with circular, double-stranded DNA genomes. They 
have two virus forms: budded and occlusion-derived viruses. The budded virus specializes in cell-to-cell 
infection within the insect, while the occlusion-derived virus specializes in infection between insects. The 
baculovirus ac92 gene is a sulfhydryl oxidase present in all baculoviruses sequenced to date, suggesting that it 
has an essential function for baculovirus replication.  During sulfhydryl oxidation, thiol groups from cysteines 
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in specific proteins are oxidized to form disulfide bonds within or between proteins.  Ac92, the product of ac92, 
is an envelope-associated protein of the budded and occlusion-derived viruses; its oxidation substrates may 
also be envelope-associated or virion proteins. Deletion of ac92 affects the phenotype of each virus form: lack 
of infectious budded virus production and singly-enveloped instead of multiply-enveloped nucleocapsids in the 
occlusion-derived virus, suggesting defects in assembly. The goal of this project is to identify viral proteins 
oxidized by Ac92. We developed an assay in which viral proteins will be modified by alkylation and identified 
using mass spectroscopy methods. We hypothesize that the virus encodes a sulfhydryl oxidase gene to carry 
out this reaction in the nucleus and/or cytoplasm of infected cells, cellular compartments where this reaction 
is unfavorable. We further hypothesize that sulfhydryl oxidation of virion proteins results in more stable and 
infectious viral particles. This information may translate into methods important in expressing correctly folded 
proteins in heterologous systems and designing vaccines and therapeutic agents. 
 
103. Screening of polyacrylonitrile nanofibers infused with silver and other allied nanoparticles for 
antimicrobial applications 
 
Authors: John Hey1, Sanket Bhoyate2, Ram K. Gupta2, and Anuradha Ghosh1 
Departments of 1Biology and 2Polymer Chemistry, Pittsburg State University (Pittsburg, KS) 
Abstract (250 words limit) 
The applications of nanoparticles are virtually unlimited and the solutions offered by modern nanotechnology 
are becoming more widespread. Electrospinning is a well-established technique that can be used to tailor 
nanofibers with specific diameter to obtain desired properties. In this study, silver was used as an effective 
antimicrobial agent against different biological pathogens, while polyacrylonitrile (PAN) was used as a bioactive 
polymer that is compatible with and easily degradable by the human body. The main objectives of this study 
were: a) to design PAN nanofibers infused with silver and other (hydroxyapatite, copper oxide, selected 
antibiotics, or detergent) allied nanoparticles; b) to determine the effect of prepared infused nanofibers on the 
viability of antibiotic-resistant bacterial strains and pathogenic fungal strains. The PAN nanofibers were 
prepared in 10% PAN solution by electrospinning process. In order to embed the silver particles in nanofibers, 
silver precursor was added to make different solutions with 2%, 6%, and 10% concentration. The fibers were 
then subjected to UV irradiation for 2 hours to obtain active silver nanoparticle embedded PAN nanofibers. 
Selected microbial strains were spread plated on Mueller-Hinton agar. Sterile discs impregnated with infused 
PAN nanofibers were placed and incubated at various temperatures and for different time periods. The zones 
of inhibition were recorded and charted for comparison. Further, the effect of infused nanofibers with potential 
antimicrobial activity on biofilm formation as well as on mammalian cell lines will be evaluated. The outcome 
of this study should have implementation in biomedical sciences and technology. 
 
  104. Genetic Surveillance of Sus scrofa Translationally Controlled Tumor Protein (TCTP) for Potential Cancer-
promoting Polymorphisms 
 
Kolin Klozenbucher and Eric Gillock, Biology Department – Fort Hays State University 
 
Translationally Controlled Tumor Protein (TCTP) is a single exon, multifunctional protein that is highly 
conserved across eukaryotic cells. TCTP is associated with many cellular functions, such as the cell cycle, 
apoptosis, cytoskeleton function, protein synthesis, immune responses, development, and cancer. Our 
research focused on polymorphisms in the TCTP gene and whether any discovered differences in genetic 
sequence among Sus scrofa could be related to an increased risk of cancer or tumor survivability. For this 
reason, we concentrated our focus to sequences in TCTP associated with TCTP’s interaction with proteins in 
the cell cycle (Ex: CHFR and PLK1) and apoptosis (Ex: MDM2 and Bax proteins). 
Acknowledgements 
This project was supported by: 
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Grant (P20GM103418) from Kansas IDeA Networks of Biomedical Research Excellence (K-INBRE) of National 
Institute of Health (NIH) 
Facility and assistantship funding by Fort Hays State University (FHSU) and FHSU Biology Department 
 
105. Canonical Wnt signaling regulates axon growth in the D-type motor neurons 
 
Meagan E. Kurland, Samantha N. Hartin, Brian D. Ackley 
Department of Molecular Biosciences, University of Kansas, Lawrence, KS 
 
Neurons locate and innervate their targets by extending axons which respond to attractive and repulsive cues 
in their environments. Efficient guidance ensures neural network fidelity and conserves resources in developing 
organisms. Caenorhabditis elegans (C. elegens), with its 302 neurons, is an ideal system to study novel pathways 
involved in axon guidance. The 13 VD and 6 DD GABAergic motorneurons form in a tiled pattern along the 
anterior/posterior axis. However, the most posterior neurons (DD6 and VD13) lack a more posterior neuron to 
instruct axons where to terminate. Previous work has identified Wnt signaling is important for proper 
GABAergic axon termination. Curiously, however, the Wnt ligand itself and its receptor frizzled seem to be 
involved in terminating growth, whereas the cytosolic protein disheveled and the transcription factor β-catenin 
(bar-1) promote growth. This suggests that the pathway is functioning in a new, non-canonical, in fact opposing, 
fashion to regulate axon termination. Our current work seeks to understand the role of the Wnt pathway in 
this system. Here we will report that a Hox gene, egl-5, has a similar phenotype to that of bar-1 loss of function 
animals. Neuronal expression of egl-5 is limited to VD13 and DD6, and is dependent on bar-1 activity. We can 
cell-specifically rescue egl-5 defects, and will use this transgene to identify transcriptional targets relevant to 
axon outgrowth. In addition, we are continuing to explore signals that regulate axon termination by genetically 
screening for additional genes that may be in this pathway.   
 
106. Exploring the impact of high fat diet on pain behaviors in mice with acute burn injury. 
 
Blaise Menta1, Andrea L. Nicol2, Kenneth McCarson3, Douglas Wright4  
1IGPBS, University of Kansas School of Medicine 
2Department of Anesthesiology, University of Kansas School of Medicine 
3Department of Pharmacology, Toxicology, and Therapeutics, University of Kansas School of Medicine 
4Department of Anatomy and Cell Biology, University of Kansas School of Medicine 
 
Acute pain is a prevalent and debilitating complication following burn injury and has the potential in certain 
individuals to transition to chronic pain. There is little preclinical and clinical research that has addressed this 
significant clinical problem. Recently, we developed a model of burn injury in mice that will allow for 
mechanistic pain investigations. Our group has previously reported that mice given a high fat/rich carbohydrate 
diet (54% kcal from fat, 25% kcal from carbohydrate (CHO)) develop mechanical allodynia. The present work 
sought to examine whether this high fat/high CHO diet may affect pain behaviors related to acute burn injury 
and whether it would lead to prolonged pain behaviors consistent with chronic burn pain. Mice were fed either 
a normal chow or a high fat/high CHO diet and then given either burn or sham injury on the right hind paw. 
Pain behaviors were observed over a 28 day period and included mechanical and thermal pain threshold 
assessments. Results indicate that both normal chow and high fat diet burn-injured mice exhibited significantly 
reduced mechanical pain thresholds for two weeks after burn injury. After 14 days, both burn injury groups 
displayed increased mechanical pain thresholds that by 28 days, were surprisingly higher than baseline. Overall, 
the high fat diet burn group was not found to display greater levels of allodynia compared to the normal chow 
burn group and there was no evidence that the current model or the high fat diet led to pain behaviors 
consistent with chronic pain.  
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107. Characterization of the in-vivo functions of putative lysoglycerophospolipid acyltransferase in 
Arabidopsis thaliana 
 
Gabrielle Phillips1, Mary Roth1, Hannah Lusk1, Teresa Garrett2, Kathrin Schrick1, Ruth Welti1 
1Division of Biology, Kansas State University 
2Chemistry Department, Vassar College  
 
The Arabidopsis thaliana gene At1g78690 has lysoglycerophospholipid acyltransferase activity when 
overexpressed in Escherichia coli, but its function in planta remains elusive. At1g78690 shows homology to 
TAFAZZIN (TAZ), a human gene which promotes cell proliferation and is involved in cardiolipin remodeling. 
Mutations in TAZ are linked to the human genetic disorder Barth syndrome. Although the disease mechanism 
is unclear, a better characterization of At1g78690 is hoped to allow a better understanding of TAZ, expanding 
the basis for designing treatments of TAZ-related conditions. Previous analysis of leaf lipids from WT and T-
DNA insertional mutants revealed lipid changes that suggest a role of At1g78690 in the acyl editing cycle of the 
Kennedy lipid biosynthetic pathway. To confirm and clarify these changes, Arabidopsis lipids will be analyzed 
by mass spectrometry after being incubated with the At1g78690 gene product. In addition to lipid changes in 
the At1g78690 mutants, a study of their visible phenotypes revealed early senescence; this phenotype of the 
Arabidopsis knockout mutant is consistent with a growth-promoting role observed for TAZ. To confirm that the 
observed changes are due to the knockout of At1g78690, mutant x WT crosses are being grown to test 
cosegregation of the mutation and phenotypes, and vectors are being prepared to insert the WT At1g78690 
gene into the mutants to attempt rescue of the WT phenotypes. Future experiments include analysis of mRNA 
expression, domain switching based on TAZ-At1g78690 homology, and analysis of in vivo cardiolipin quantity 
and acyl composition. Support is from K-INBRE (NIH P20GM103418) and NSF (MCB 1413036).  
 
108. Gene Annotation of Drosophila eugracilis 
 
Peter Powell, Maluki Radford, Paul Heffren, Ashlee Herken, Sarah Shapiro, Takrima Sadikot 
Washburn University Biology Department 
 
Since the completion of its genomic sequence in 2000, Drosophila melanogaster has served as a model 
organism for studying many developmental and cellular processes common to higher eukaryotes. Here 
Drosophila melanogaster is used as a reference for cross-species identification and annotation of genes and 
genomic elements. Using a number of open-source computational genomic tools for sequence alignment, 
gene-prediction and Drosophila genome browsing, such as Gene Model Checker, Gene Browser Mirror, and 
Gene Record Finder (via Flybase.org), we annotated over 265,000 bp of genomic sequence from Drosophila 
eugracilis. Data files and resources were available through the Genomics Education Partnership (GEP) 
sponsored by Washington University, Saint Louis. Overall, our results highlight the presence of several 
orthologous genes between the two Drosophila species. There are 26 gene features predicted to be present 
within the genomic sequences that were analyzed, but our research showed that only about 10 of these 
predictions are truly congruous. Our findings will be submitted for inclusion into the Drosophila database to 
the Genomics Education Partnership.  
 
109. TNF-α and sophorolipids: Combination approach for the treatment of prostate cancer   
 
Zachary Shaw1, Lok Shrestha,1 Jyothi Kallu1, James Beach,1 Tuhina Banerjee1, Richard Gross2 and Santimukul 
Santra1 
1Department of Chemistry, Biology, KPRC, Pittsburg State University, Pittsburg, KS 66762 
2Chemistry and Chemical Biology, Rensselaer Polytechnic Institute, Troy, NY 12180 
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Prostate cancer is one of the most prevalent forms of cancer afflicting men in the United States. In recent years, 
advances in the field of nanotechnology have allowed for new and innovative ways to treat various types of 
cancer and various other diseases. Our research focuses on the treatment of the prostate cancer utilizing iron 
oxide nanoparticles (IONPs) loaded with TNF-α and lactonic sophorolipids (LSLs). TNF-α is a cytokine 
responsible for apoptosis initiation, while LSLs are naturally-glycolipids shown to alleviate inflammation and 
improve immune response in certain diseases. We hypothesized that this combination may possess a 
synergistic effect, displaying greater therapeutic effects than either compound alone. We synthesized 
polyacrylic acid (PAA)-coated IONPs to serve as a vehicle for these compounds for target-specific delivery. The 
surface carboxylate groups of the PAA coating can be chemically modified, allowing for binding of ligands to 
target cell-specific surface receptors or antigens. We conjugated our IONPs with glutamic acid with the aim of 
targeting the over-expressed PSMA receptors on the surface of the LNCaP cells. This combination therapy 
showed significant LNCaP cell death within 48 hours of incubation, while healthy cells were unaffected. The 
therapeutic effects were determined using cytotoxicity, ROS, apoptosis, and migration assays. The results of 
the combined therapy suggest that these compounds may be a viable alternative to chemotherapeutic drugs 
in prostate cancer treatment and will be highlighted in this presentation. 
 
110. Soil Microbe Isolation Surrounding Native and Invasive Grasses to Test for Antimicrobial Properties 
against E.S.K.A.P.E. relatives 
 
Georgie O. Tauber, Claudia Carvalho, and Mitchell J. Greer. Department of Biological Sciences, Fort Hays State 
University. 
 
As non-native grass species (such as Bothriochloa ischaemum and B. blahdii) continue to invade native lands, 
they alter the landscape. Bothriochloa spp. have been shown to have allelopathic effects, and more 
investigation is needed to see whether or not these biochemicals alter the microbes in the surrounding soil 
through antimicrobial properties. If so, these antimicrobial properties could lead to new antibiotics. Antibiotic 
and antimicrobial resistance such as in the E.S.K.A.P.E pathogens, have begun to run rampant around the globe 
and have caused great dilemma to many physicians. The E.S.K.A.P.E pathogens (Enterococcus faecium, 
Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa, and 
Enterobacter species) present a real threat to our society today. Samples will be taken from soil surrounding 
Bothriochloa ischaemum, B. blahdii, and Andropogan gerardii - a native grass. After initial serial dilution and 
selection of colonies, the isolated colonies will be tested against E.S.K.A.P.E. pathogen relatives for 
antimicrobial properties. Safe E.S.K.A.P.E. pathogen relatives used for testing are: Escherichia coli, 
Staphylococcus epidermidis, Enterococcus raffinosus, Acinetobacter baylyi, Pseudomonas putida, and Bacillus 
subtilis. Tests to identify whether the colonies presenting antimicrobial properties are undiscovered strains or 
species will include the following: gram staining, catalase tests, bacto phenol red mannitol salt agar (MSA), 
Eosin methylene blue (EMB) agar, MacConkey agar, nitrate broth, SIM deep, Simmons citrate, Carbohydrate 
fermentation and Durham tubes, blood agar testing, disc diffusion (Kirby-Bauer) antibiotic sensitivity testing, 
and PCR isolation of the 16s ribosome. Our findings could take an ecological problem and turn it into a 
biomedical solution. 
 
111. Determination of Nicotine and Cotinine Level in Hair using HPLC/UV 
 
Colin Dallimore, Ying Zhang, Dr. Qiyang Zhang; 
Department of Physical Science, Emporia State University, Emporia, KS, United States.  
 
 This research used high performance liquid chromatography(HPLC) and ultraviolet(UV) detection to determine 
the amount of nicotine and cotinine present in human hair. To determine nicotine and cotinine levels, hair 
samples were collected from three daily smokers and three non-smokers. Although the major interest of this 
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research is nicotine, cotinine levels were analyzed because cotinine is a primary metabolite of nicotine in the 
human body.  
 To determine how much nicotine and cotinine was present, the hair samples were washed and dissolved, 
nicotine and cotinine were extracted, and the solution was analyzed with HPLC/UV. First, the hair samples were 
washed two times with dichloromethane and one time with DI water. Next, the hair samples were dissolved in 
sodium hydroxide. From the resulting aqueous solution, nicotine and cotinine were extracted with 
dichloromethane. After this, the extracted solution was analyzed through HPLC/UV with a buffer composed of 
69.5% water, 30% methanol, and 0.5% triethylamine; the buffer was adjusted to a pH of 3.40.  
The recorded data was compared to a calibration curve constructed with five standards of nicotine and cotinine 
that had been through the extraction process. The amounts of nicotine and cotinine were determined for each 
sample based on the standard curve and then compared to the recovery rate of the standards after extraction. 
Based on the comparisons to standards, the amount of nicotine and cotinine was determined in the collected 
hair samples. 
 
112. Multiparametric Magneto-Fluorescent Nanosensors for Ultrasensitive Detection of E. coli O157:H7   
 
Saloni Darji, Tuhina Banerjee, Tyler Shelby, James McAfee and Santimukul Santra  
Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762.  
 
Enterohemorrhagic Escherichia coli O157:H7 presents a serious threat to human health, sanitation and is a 
leading cause in many food- and waterborne ailments. While conventional bacterial detection methods such 
as PCR, fluorescent immunoassays and ELISA exhibit high sensitivity and specificity, they are relatively laborious 
and require sophisticated instruments. In addition, these methods often demand extensive sample preparation 
and have lengthy readout times. We propose a simpler and more sensitive diagnostic technique featuring 
multiparametric magneto-fluorescent nanosensors (MFnS). Through a combination of magnetic relaxation and 
fluorescence measurements, our nanosensors are able to detect bacterial contamination with concentrations 
as little as 1 CFUs. The magnetic relaxation property of our MFnS allow for sensitive screening at low target 
CFU, which is complemented by fluorescence measurements of higher CFU samples. These qualities allow for 
the detection and quantification of broad-spectrum contaminations in samples ranging from aquatic reservoirs 
to commercially produced food and results for the detection of E. coli O157:H7 will be discussed in this 
presentation.  
References:  
1) Banerjee, T. et. al., ACS Infectious Diseases 2016, 2, 667-673. 
 
113. Identifying sarB, a suppressor of a GATA transcription factor mutation in Aspergillus nidulans 
 
Hopkins, Sara M., Cameron C. Hunter, Joel T. Steyer and Richard B. Todd 
Department of Plant Pathology, Kansas State University 
 
Mammalian GATA transcription factors regulate blood cell and cardiovascular development. In the filamentous 
fungus Aspergillus nidulans, the GATA transcription factor AreA regulates nitrogen metabolic genes by binding 
to HGATAR sites in promoters (H = A, C, or T; R = G or A). The areA102 missense mutation alters DNA-binding 
specificity and confers preferential binding to TGATAR DNA-binding sites. areA102 results in increased growth 
on histidine as a nitrogen source. The sarB7 mutant was selected as an extragenic suppressor of the strong 
growth on histidine that is characteristic of the AreA102 phenotype [Polkinghorne and Hynes (1975) Genet. 
Res. 25, 119-135]. sarB is tightly linked (0.26 map units) to xprG [Katz et al., (2000) Genetics 156, 1559-1571]. 
To identify the sarB gene, two strategies are being used. In the first approach, three candidate genes near xprG 
were chosen based on functions that seemed possible to suppress are102. These candidate genes were 
deleted, and the mutants were crossed to the areA102 mutant to determine if the deletion suppressed the 
AreA102 phenotype. None of these deletions suppressed growth of areA102 on histidine, so these candidate 
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genes are unlikely to be sarB. In the second approach, we will identify the sarB gene by functional 
complementation. We will systematically walk along the chromosome in both directions from xprG generating 
overlapping wildtype PCR products containing the adjacent candidate genes. These DNA fragments will be 
introduced to the sarB7 areA102 double mutant to identify sequences that restore the SarB+ AreA102 
phenotype of strong growth on histidine.  
 
114. Targeted Nanomedicine: Role Of HSP90 Inhibitor And Sophorolipid In The Treatment Of Cancer 
 
Vedant Jain, Shuguftha Naz, Tuhina Banerjee, Filbert Totsingan,± Richard Gross± and Santimukul Santra* 
*Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762.  
±Department of Chemistry and Chemical Biology, Rensselaer Polytechnic Institute, Troy, NY 12180 
 
Non-Small-Cell Lung Cancer (NSCLC) accounts for 25% of the lung cancer related deaths in each year. Hsp90, a 
ubiquitously expressed molecular chaperone is considered to be a promising target for therapeutic 
intervention. Ganetespib, an Hsp90 inhibitor has been shown to have superior anti-tumor activity in several K-
RAS mutant NSCLC cell lines. In addition, lactonic sophorolipids (LSL), a class of chemo-enzymatically modified 
glycolipids, are known to be promising immunomodulators and have shown to decrease the mortality rate in 
rat model of sepsis by down-regulating pro-inflammatory cytokines. Recent studies have also demonstrated 
the anticancer activity of LSL on several cell lines including esophageal, lung and pancreatic cancer cells and are 
known to be potent anti-cancer agents by inhibiting histone deacetylases (HDAC). 
Herein, unique drug cocktail comprising of ganetespib and LSL targeting Hsp90 signaling and HDAC pathways 
will be used for NSCLC therapy. Owing to its redox active properties, nanoceria (NC) will be specifically used as 
the drug delivery platform to supplement the therapeutic potency of the drugs along with ganetespib and LSL 
and is designed in a way to prevent cell migration thereby inhibiting the metastatic nature of the lung cancer 
cells. The HDAC inhibition pathway of LSL, cell differentiation, cellular cytotoxicity and other cell-based assays 
were performed to evaluate the anti-tumor efficacy of the proposed drug cocktails in the treatment of cancer 
and will be discussed in this presentation. 
 
115. The Impact of Genetic Differences in Murine Sub-Strains of C57Bl/6 Mice on Metabolism and Peripheral 
Nervous Function 
 
Bryn A. O’Meara1, Michael A. Cooper1, Blaise W. Menta1, Consuelo Perez Sanchez1, Megan M. Jack2, Zair W. 
Khan1, Page M. Hayley3, Janelle M. Ryals1, Michelle Winter4, and Doug E. Wright1, University of Kansas Medical 
Center, Kansas City, Kansas 
 
Genetic mutations linked to mitochondrial function exist in C57Bl/6 mice sub-strains from different commercial 
vendors. It is unclear how changes in mitochondrial efficiency affect sensory function related to poor diet. Over 
a 7-week period, the metabolic and behavioral differences in 2 sub-strains from Jackson Laboratories (NJ and 
J) and 1 sub-strain from Charles Rivers Laboratories (CR) were assessed while on a high fat diet. All the high fat 
groups of mice displayed elevated body weight, blood glucose and insulin levels, though the high fat-CR mice 
displayed significantly higher insulin levels. Interestingly, CR mice gained significantly more fat mass than N or 
NJ mice. In terms of activity level, all the mice traveled the same distance during light periods, but the J mice 
traveled significantly more than CR and NJ mice. The chow fed CR mice displayed significantly less energy 
expenditure than the other mice, with no other differences between diets or sub-strains. Assessments of 
sensory responses revealed that mechanical sensitivity (allodynia) in the CR and NJ high fat groups was evident 
after 7 weeks, while the J high fat group and the controls maintained mechanical thresholds throughout the 
study. These results demonstrated that there are important differences in the metabolism of C57Bl/6 mouse 
sub-strains that would result in variable data between studies. Key differences in intrinsic activity levels, insulin 
resistance, and fat deposition may contribute to important differences in pain-related sensory function that is 
driven by consuming a high fat diet among these commonly used substrains of C57Bl/6 mice. 
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116. Wnt-dependent asymmetric redistribution of the β-catenin destruction complex in the mammalian 
intestine 
 
Taybor W. Parker, Kristi L. Neufeld 
Department of Molecular Biosciences, University of Kansas, Lawrence, KS 
 
The intestinal epithelium is highly proliferative and relies on a small population of intestinal stem cells (ISCs) 
for its renewal. During division, ISCs must replenish the ISC population and produce progenitor cells that 
ultimately differentiate. Asymmetric cell division (ACD) accomplishes this task by generating two daughter cells 
with different fates. When ACD is deregulated, symmetric divisions arise and have resulted in tumorigenesis in 
various tissues and organisms. The ISC population is maintained by Wnt signaling provided by surrounding 
stromal cells and resident Paneth cells. Mutations in the tumor suppressor Adenomatous Polyposis Coli (Apc) 
are common in colorectal cancers and lead to Wnt signaling pathway deregulation through disruption of the β-
catenin destruction complex. Mice with mutant Apc form intestinal polyps and demonstrate loss of ACD. How 
a localized Wnt signal may impact ACD and β-catenin destruction complex localization has not been examined 
in an intestine-specific setting. Using Wnt3a-conjugated Dynabeads, we have observed the asymmetric 
distribution of the β-catenin destruction complex in human colon cancer cell lines. Preliminary results support 
our hypothesis that administration of a localized Wnt signal will re-orient the destruction complex toward the 
Wnt3a source. We are also investigating roles for nuclear APC in ACD and ISC self-renewal using ApcmNLS mice 
which have compromised nuclear import. Preliminary studies indicate that ApcmNLS mice have compromised 
ACD and fewer Lgr5+ ISCs, consistent with a role for nuclear Apc in intestinal ACD. Results from these studies 
will provide mechanistic insight into the role of APC and Wnt signaling in ISC maintenance.  
 
117. The evolution of Agrobacterium tumefaciens in opine and plant cue containing environments 
 
Sharp, Courtney1, Mike Blazanin2, Spencer Parish2, and Thomas G. Platt1 
1Department of Biology, Kansas State University; 2 Department of Ecology and Evolutionary Biology, Yale 
University 
 
Host environments impose strong selective pressures on pathogens. Agrobacterium tumefaciens causes the 
formation of tumors in plants. Pathogenic agrobacteria harbor the Ti virulence plasmid that encodes 
pathogenesis functions and the catabolism of opines, substances plant tumors release after infection. The VirA/ 
VirG two component system regulates the expression of these virulence functions in response to cues 
associated with the rhizosphere of wounded plant roots, including most importantly plant produced phenolic 
compounds. These phenolic cues are important in both plant wound healing and as part of the plant’s innate 
immunity. We evolved a strain of A. tumefaciens in four different environments chosen to impose different 
selective pressures from the disease environment (Baseline, Baseline + Opines, Baseline + Plant cues, Baseline 
+ Opines and Plant cues). We then measured the activity of the VirG responsive virB promoter of the evolved 
strains. As predicted avirulent mutants spread within environments containing plant phenolic cues, however 
unexpectedly all replicate populations maintained a polymorphism with a minority of cells maintaining PvirB 
expression. To better understand the selective pressures maintaining this polymorphism we characterized 
isolates from each environment using a potato tissue pathogenesis assay, an octopine catabolism assay, and 
competitions measuring the fitness of the evolved strains relative to its parent strain. We found that 
agrobacterial pathogenesis and opine catabolism functions can evolve independently when the environment 
contains both opines and plant cues, suggesting that the linkage of the genes encoding these functions on the 
Ti plasmid does not constrain the evolution of avirulent, opine catabolic genotypes. 
 
118. Identifying GAPs in Collective Cell Migration 
 
Loan Tang, Ketki Sawant and Jocelyn A. McDonald. Division of Biology, Kansas State University, Manhattan, KS 
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The behavior of migrating cells is important as single and group (collective) migration movements contribute 
normal processes from embryo development, wound healing, and nervous and immune system function to 
diseased states that show invasive characteristics. Small GTPases mediate numerous biological processes, yet 
their roles in collective (group) cell migration during development and cancer are still poorly characterized. 
Small GTPases are regulated by their ability to cycle between inactivation by GTPase-activating proteins (GAPs) 
and activation by guanine nucleotide exchange factors (GEFs). We used the border cell migration model in the 
Drosophila ovary to analyze the role of small GTPase proteins in collective cell movement. 
We performed a targeted RNAi screen to identify specific GTPases that are required for collective migration in 
Drosophila border cells. Border cells are a small cluster of 4-8 cells that migrate within the developing 
Drosophila egg chamber. Using a GAL4/UAS system to express GAP gene-specific RNAi constructs, we observed 
egg chambers for RNAi induced defects in border cell migration. Three out of the eighteen RNAi lines tested 
positive for migration defects. Reverse transcription-polymerase chain reaction (RT-PCR) are being used to 
confirm the knockdown of RNAi within the genes that showed significant migration defects.  
Our experiments found that two GTPase-activating proteins (RhoGAP19D and RasGAP) are required for proper 
Drosophila collective border cell migration. These genes may also be involved in human collective cell migration 
and thus useful in understanding and treating cancer metastasis. 
 
119. Bio-Based Flame Retardant Polyurethane Foams: Effect of Phosphorus on Flammability of 
Polyurethanes    
 
C. Zhang1, Sanket Bhoyate1, M. Ionescu2, P. K. Kahol3, Ram K. Gupta1,2 
1Department of Chemistry, Pittsburg State University, Pittsburg, KS 66762, USA 
2Kansas Polymer Research Center, Pittsburg State University, Pittsburg, Kansas 66762, USA 
3Department of Physics, Pittsburg State University, Pittsburg, KS 66762, USA 
 
Poor flame retardancy of polyurethanes is a global issue as it limits their applications, particularly in 
construction, automobile, and household appliance industries. The global challenge of high flammability of 
polyurethanes can be addressed by incorporating flame-retardant materials. In this work, we have used 
Limonene, an extract of orange peel, for the preparation of polyurethane foams. The limonene based polyol 
was synthesized via thiol-ene click chemistry. Fire-retardant polyurethane foams were prepared by addition of 
different amounts of dimethyl methyl phosphonate (DMMP) in the polyol. The effect of the amount of 
phosphorous on the properties of polyurethanes was studied. Polyurethane foams showed a regular cell 
structure with uniform cell size distribution with over 90% of closed cells in the foams. These foams showed 
excellent compressive strength and a maximum compressive strength of ~200 kPa was observed. The foams 
showed excellent fire retardancy in the horizontal burning test, which showed a reduction in burning time by 
~95% compared to the polyurethane foam without DMMP. Weight loss during the burning test for the 
polyurethane foam without addition of DMMP was 48% which reduced significantly by addition of DMMP to 
5.7%. Our study confirms that bio-based polyols along with phosphorous compound can be used for 
preparation of polyurethane foams with significantly reduced flammability.  
 
120. OPEN 
 
121. Applying Mesenchymal Stems Cells for the Treatment of Amyotrophic Lateral Sclerosis 
 
Authors: Yomna Badawi1, Sudheer Tungtur1, Rupal Soder2, Jim Mitchell2, Buddhadeb Dawn2 and Hiroshi 
NIshimune1   
1Department of Anatomy and Cell Biology, 2Midwest Stem Cell Therapy Center, University of Kansas Medical 
Center, Kansas City, KS, 66160, USA 
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Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disorder characterized by a gradual loss of motor 
neurons that leads to paralysis and death. Studies indicate that neuromuscular junction (NMJ) denervation 
occurs in the early stages of the disease while neuronal cell bodies in the spinal cord remain intact. It is 
important to elucidate the molecular mechanisms that lead to NMJ denervation in ALS and identify 
interventions to improve neuromuscular function in ALS patients. We aimed to use a stem cell-based therapy 
in SOD1G93A mice, a rodent model of ALS. Stem cells can be used as vectors to express and secrete proteins 
that are neuroprotective and promote NMJ maintenance. The main objective of this study was to determine 
whether stem cells can secrete the synapse organizer, laminin β2, and neurotrophic factors to maintain 
neuromuscular function. We found that laminin β2 decreases in SOD1G93A mice, and overexpressing laminin 
β2 in SOD1G93A mice ameliorates NMJ denervation. We identified that stimulating human mesenchymal stem 
cells (hMSCs) in media supplemented with growth factors can increase laminin β2 and neurotrophic factor 
secretion. Furthermore, culturing primary motor neurons with the conditioned media of stimulated hMSCs 
maintained their survival in vitro. We then transplanted the hMSCs in SOD1G93A mice by intrathecal and 
intramuscular injection. Interestingly, NMJ innervation was also improved following hMSCs in vivo injection. 
This could prove to be an efficient and a long-term delivery system for laminin β2 and provide a treatment 
method to reduce NMJ denervation and increase the quality of life of ALS patients. 
 
122. Multiple Ferric Enterobactin transport systems of Klebsiella pneumoniae 
 
Somnath Chakravorty, Asish Somvanshia, Aritri Majumdara, Salete Newtona & Phillip E. Klebbaa 
aDepartment of Biochemistry and Molecular Biophysics, Kansas State University. 
 
Klebsiella pneumoniae, a multidrug resistant ESKAPE pathogen, acquires iron using several TonB-dependent 
uptake systems, including iron complexes of enterobactin and glycosylated enterobactin (salmochelin). A 
genome-wide search of Klebsiella pneumoniae strain Kp52.145 (Kpn52145) indicated the presence of 4 
homologs of the Escherichia coli ferric enterobactin (FeEnt) outer membrane transporter FepA. Of the four, 
two were previously annotated as fepA (loci 1658 & loci 4984). The third, encoded on plasmid pII, was 
annotated as the ferric salmochelin receptor iroN (loci pII0027) and the fourth (loci 2380) was not previously 
described. We cloned all four genes in the low-copy plasmid pHSG575 under their native fur promoters. After 
introducing the recombinant plasmids (pKIT 0027, 1658, 2380 and 4984) in E. coli OKN359 (ΔfepA, Δcir, Δfiu), 
siderophore nutrition assays showed normal FeEnt transport by FepA0027 and FepA1658 whereas, FepA4984 
showed slightly reduced transport and FepA2380 had much reduced transport. 59FeEnt uptake experiments 
corroborated the results. We then individually transformed pKIT0027, pKIT1658 and pKIT4984 into the 
Kpn52145 derivative KKN3 (ΔpII0027, Δ1658, Δ4984). Fluorescence spectroscopic assays of FeEnt transport by 
KKN3 showed that only pKIT0027 and pKIT1658 conferred FeEnt transport. We previously performed 
fluorescence high-throughput screening (HTS) for inhibitors of TonB in E. coli MG1655. Using the most active 
FepAs in Kpn52145, we adopted a similar approach to generate a platform for HTS to find novel antimicrobials 
against K. pneumoniae. 
 
123. Title: K-INBRE Undergraduate Coordinator Office: Activities and Impact 
 
Authors: Sarah E. Velasquez, MAB, MS, MLS and Stephen K. Chapes, PhD, MPH; 
University of Kansas Medical Center; Kansas State University 
 
Abstract: The goal of the Undergraduate Coordinator Office is to increase and strengthen efforts to engage 
undergraduate students with biomedical research on university campuses involved in the K-INBRE. We strive 
to develop seamless career pathways leading to post baccalaureate education and professional careers in 
biomedical disciplines. This office achieves these goals through six initiatives: 1) Solicit and qualify programs 
developed  by the 10 Campus Coordinators to attract and retain promising students into biomedically-related 
science majors while engaging these students in cutting edge research; 2) Assist the Coordinators at K-INBRE 
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participating institutions in implementing their programs; 3) Work with the Communications Core to provide 
professional development to trainees; 4) Assist in the implementation of symposia and workshops where 
students can present their research and hear research presentations by internationally recognized scientists; 
5) Supervise the awarding of funds to support Summer Scholars, Translational Research Scholars, Community 
Based Scholars, Bioinformatics Scholars, and Star Trainees; and 6) Oversee assessments and evaluations to 
determine program effectiveness. In particular, we collect valuable data about all students in the pipeline to 
quantify the impact of the K-INBRE on student success at the undergraduate level and beyond. The mechanisms 
used to implement our program and data showing the K-INBRE effectiveness will be presented. Supported by 
NIH grant P20GM103418.   
 
124. Protein Phosphatase 1 is a switch for single cell to collective cell migration 
 
Yujun Chen1, George Aranjuez2, Ashley Burtscher2, Ketki Sawant1, Xiaobo Wang3, Damien Ramel3, Jocelyn A. 
McDonald1 
1) Division of Biology, Kansas State University, Manhattan, KS; 2) Lerner Research Institute, Cleveland Clinic,  
Cleveland, OH; 3) LBCMCP, Centre de Biologie Intégrative (CBI), Université de Toulouse, CNRS, UPS, France 
 
Collective cell migration is critically important in embryo development, wound healing, adult tissue renewal 
and cancer metastasis. While extensive research has been conducted in a variety of models, the underlying 
mechanisms of collective cell migration are still poorly understood. Drosophila border cells undergo a 
developmentally regulated collective cell migration during oogenesis. Border cells travel as a cohesive cluster 
of 6-10 cells between large “nurse cells” to reach the oocyte. While roles for several serine-threonine kinases 
and their target effectors have been established in border cell migration, much less is known about serine-
threonine phosphatases. Here we show that Protein Phosphatase 1 (PP1) maintains the collective cohesion and 
migration of border cells. Inhibition of PP1 activity, either through the endogenous inhibitor NiPP1, or by 
knockdown of multiple PP1 catalytic subunits, causes border cells to round up and completely dissociate from 
the cluster during their migration, which can be rescued by overexpressing PP1 catalytic subunits. These 
individual border cells also have slower overall movement, with protrusions that form randomly between cells. 
However, levels of E- cadherin between cells are strongly reduced. Non-muscle myosin II (myo-II) localization 
is also altered. Consistent with previous work from the lab on the role of myosin phosphatase, phosphorylated 
myo-II regulatory light chain is increased in individual border cells. Together, these cellular alterations 
contribute to the failure of PP1-inhibited border cells to move as a group. Thus, PP1 activity promotes a 
collective rather than individual mode of cell migration.  
 
125. GSK3β inhibits Tubular Regeneration in Acute Kidney Injury by a FoxM1 Dependent Mechanism 
 
Nidhi Dwivedi, Sonali Sinha, Christiana Howard and Reena Rao 
University of Kansas Medical Center, Kansas City, KS, United States. 
 
Acute kidney injury (AKI) is characterized by injury to the tubular epithelium that leads to apoptotic or necrotic 
cell death. Although renal tubules are capable of complete regeneration, defective cell cycle progression, 
especially cell cycle arrest after injury can induce fibrosis. Previous studies from our lab demonstrated that a 
protein kinase called glycogen synthase kinase 3β (GSK3β) inhibits renal tubular regeneration and promotes 
fibrosis following AKI. However, the mechanism by which GSK3β suppresses tubular repair following AKI is 
unclear. In the current studies, C57Bl6j mice were subjected to bilateral ischemia/ reperfusion (I/R) and 
Aristolochic acid (AA) induced AKI. Similarly, in vitro, HK2 cells were exposed to hypoxia or AA. Results show 
that when mice subjected to I/R or AA were treated with TDZD (GSK3 inhibitor) starting after AKI, their renal 
BrdU incorporation, β-catenin and c-myc levels increased suggesting increased cell proliferation, while p21 (a 
cell cycle inhibitor) reduced when compared to vehicle treated mice. TDZD treatment also increased FoxM1, a 
forkhead box family member that positively regulates S-phase kinase associated protein 2 (Skp2), an E3 
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Ubiquitin Protein Ligase which suppresses p21 levels. GSK3 inhibition also increased cell proliferation following 
hypoxia and AA treatment in vitro. These results suggest that, proximal tubular epithelial cells recovering from 
AA or I/R induced AKI undergo G2/M cell cycle arrest because increased GSK3β activity leads to depletion of 
FoxM1 and Skp2, thereby increasing p21. These cells could then produce profibrotic factors that induce fibrosis.  
  
126. Tuning CRISPR-Cas9 gene drives in Saccharomyces cerevisiae 
 
Emily Roggenkamp, Rachael M. Giersch, Madison N. Schrock, Emily Turnquist, Erianna M. Basgall, Megan 
Halloran, and Gregory C. Finnigan 
Department of Biochemistry and Molecular Biophysics, Kansas State University 
 
Control of biological populations is an ongoing challenge in many fields including agriculture, biodiversity, 
ecological preservation, pest control, and the spread of disease. In some cases, such as insects that harbor 
human pathogens (e.g. malaria), elimination or reduction of a small number of species would have a dramatic 
impact across the globe. Given the recent discovery and development of the CRISPR/Cas9 gene editing 
technology, a unique arrangement of this system—a nuclease based “gene drive”—allows for the Super-
Mendelian spread and forced propagation of a genetic element through a population. Recent studies have 
demonstrated the ability of a gene drive to rapidly spread within and nearly eliminate insect populations in a 
laboratory setting. While there are still ongoing technical challenges to design of a more optimal gene drive to 
be used in wild populations, there are still serious ecological and ethical concerns surrounding the nature of 
this powerful biological agent. Here, we use budding yeast as a safe and fully-contained model system to 
explore mechanisms that might allow for programmed regulation of gene drive activity. We describe four 
conserved features of all CRISPR-based drives and demonstrate the ability of each drive component—Cas9 
protein level, sgRNA identity, Cas9 nucleocytoplasmic shuttling, and a novel Cas9-dCas9 tandem fusion 
variant—to modulate the overall drive activity within a population.  
 
127. Effects of Nucleosome Stability on Remodeler-Catalyzed Repositioning 
 
Aaron Morgan, Sarah LeGresley, Koan Briggs, Gada Al-Ani, and Christopher Fischer 
Department of Physics and Astronomy, University of Kansas 
 
Chromatin remodelers are molecular motors that play essential roles in the regulation of nucleosome 
positioning and chromatin accessibility.  These machines couple the energy obtained from the binding and 
hydrolysis of ATP to the mechanical work of manipulating chromatin structure through processes that are not 
completely understood.  Here we present a quantitative analysis of nucleosome repositioning by the chromatin 
remodeler ISWI and demonstrate that nucleosome stability significantly impacts the observed activity.  We 
show how DNA damage induced changes in the affinity of DNA wrapping within the nucleosome can affect 
ISWI repositioning activity and demonstrate how assay-dependent limitations can bias studies of nucleosome 
repositioning.  Together, these results also suggest that some of the diversity seen in chromatin remodeler 
activity can be attributed to the variations in the thermodynamics of interactions between the remodeler, the 
histones, and the DNA, rather than reflect inherent properties of the remodeler itself. 
 
128. OPEN 
 
129. Live-Imaging of SPECC1L-Deficient Cells Shows Impaired Collective Cell Migration that is Rescued by 
Upregulation of PI3K-AKT Pathway  
 
Jeremy Goering1,5, Dona Greta Isai1,5, Everett Hall1, Nathan Wilson1, Edina Kosa1, Luke Wenger1, Zaid Umar1, 
Andras Czirok1, Irfan Saadi1   
1Department of Anatomy and Cell Biology, University of Kansas Medical Center, Kansas City, KS 
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5These authors contributed equally 
 
Orofacial clefts (OFCs) are common anomalies that occur in 1/700 live births. Mutations in SPECC1L, a novel 
cytoskeletal protein, have been identified in patients with severe atypical and syndromic OFCs. Proper 
craniofacial development requires collective migration of cranial neural crest cells (CNCCs) from the neural 
folds to the first and second pharyngeal arches that contribute to embryonic maxillofacial development. This 
collective cell migration (CCM) is an important process in the development of embryonic tissues.  Live time-
lapse microscopy was performed to visualize in vitro wound-repair assays with SPECC1L-deficient U2OS 
osteosarcoma and primary mouse embryo palatal mesenchyme (MEPM) cells. SPECC1L-deficient cells 
consistently showed delayed wound closure.  Interestingly, this delay was not accompanied with reduced 
motility or speed in general.  Instead, SPECC1L-deficient cells showed reduced cell-stream widths, which 
measure the similarity in directional movement of neighboring cells, a hallmark of CCM. Tracking of individual 
cell trajectories during wound-repair confirmed an increase in cell movement perpendicular to the direction of 
wound closure.  This diminished directionality causes delayed wound closure even though cells are adequately 
motile. We previously demonstrated SPECC1L to be a novel regulator of PI3K-AKT signaling, with in vitro and in 
vivo SPECC1L deficiency exhibiting reduced PI3K-AKT signaling.  Indeed, wound closure delay, and the 
underlying CCM defect, in SPECC1L-deficient U2OS cells can be rescued by activation of the PI3K-AKT signaling 
pathway using 740 Y-P small molecule activator.  Our data show a novel role for SPECC1L in collective cell 
migration through modulation of P13K-AKT signaling. 
 
  130. Equipment and Services of the Ralph N. Adams Institute COBRE Core Nanofabrication Facility 
 
Ryan Grigsby1 and Susan M. Lunte1,2,3 
1The Ralph N. Adams Institute for Bioanalytical Chemistry, 2Department of Pharmaceutical Chemistry, 
3Department of Chemistry, University of Kansas 
 
The Adams Nanofabrication Facility, a core facility of the Center for Molecular Analysis of Disease Pathways 
COBRE, primarily caters to researchers who are manufacturing micro- and nanofluidic devices for biomedical 
research, but has the equipment and resources to accommodate broad research applications with micro- and 
nanofabrication needs. The facility consists of 2,000 ft2 of cleanroom space, 550 ft2 of “dirty” space for device 
manufacturing and assembly, and 300 ft2 of office space, housing tools and materials for techniques including 
photolithography, Nano-Imprint Lithography, plasma (dry) etching (ICP-RIE), wet etching, metal and dielectric 
material thin film deposition, electron microscopy, ellipsometry, profilometry, wafer dicing, laser ablation and 
engraving, 3D printing, hot embossing, micro-media blasting, CNC machining, and COMSOL software for device 
modeling. In addition, the facility has numerous microscopes for general inspection, ovens and furnaces, a 
dedicated gas storage room with safety cabinets, 4N house nitrogen in each room, ultrapure water, dedicated 
process fume hoods and filtered lighting for photolithography. 
This facility is under the direction of Dr. Susan Lunte. Services and usage of the facility are available to 
researchers from all Kansas universities. Training is provided to new investigators and graduate students in the 
use of micro- and nanofabrication procedures and equipment. In addition, researchers from both non-Kansas 
academic and private industry institutions may contract with the facility for consultation and services. Hourly 
and per-use rates apply for facility access, equipment usage, and staff labor. Consultation is free. 
 
131. Next Generation Sequencing at KU Genome Sequencing Core  
 
Hackett, Jennifer L.1,2,3,4, Brittny R. Smith1,2,3,4, 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 
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The Genome Sequencing Core (GSC) is one of three research core labs in the NIH COBRE Center for Molecular 
Analysis of Disease Pathways (CMADP) at 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), epigenomic and gene regulation studies such as ChIP-seq, Methyl-seq, small 
RNA discovery and analysis. The GSC enhances the genomics infrastructure already at KU by providing both the 
Illumina MiSeq and the high-throughput Illumina HiSeq 2500 sequencing capabilities to researchers at KU-
Lawrence and across the region. The MiSeq system allows for more focused projects such as metagenomics 
and small genome sequencing. It has the capacity to generate 50 million reads of 300 bp per flow cell run (15Gb 
data). The HiSeq 2500 system has the capacity to generate 3-6 billion reads of 100bp per run on two eight-lane 
flow cells (600Gb data). In its rapid mode, it can generate 1.2 billion reads of 250 bp per run on two two-lane 
flow cells (300Gb data). To capture the full power of NGS, we provide a whole range of project support, from 
project consultation, sample QC, library construction, cluster generation, data generation, to preliminary data 
analysis.  For latest pricing, current job queue, or other info, visit the Core’s website: https://gsc.ku.edu/. 
 
132. Title: Carpal Tunnel Syndrome; Is Prevention the New Cure? 
 
Authors: Laura Hassett, Kara McCaskey and Lauren McCaskey; Center for Academic Achievement, Shawnee 
Mission School District, Overland Park, Kansas 
 
Abstract: Carpal Tunnel Syndrome (CTS), a commonly occurring condition affecting nerve conductions in the 
radial aspect of the hand, has been predicted to become an epidemic diagnosis globally. Due to the world’s 
high obesity rates and demanding dependence on technology, CTS is currently found in nearly 8 million people 
around the world. In the United States alone, 460,000 surgical procedures are performed annually and can 
grow up to $1 billion in direct costs. Through our research, we hypothesized that by informing the public of 
causation and prevention, the number of future cases of CTS, ranging from mild to severe, can be drastically 
reduced. Through case study, it was revealed that although many are affected, very few patients are correctly 
educated on behavior and physical health factors that lead to the condition. The goal in our research was to 
consider possible future correction and through data examination, we have determined that prevention will 
successfully meet the public's need in decreasing occurrences of CTS.  
 
133. Target Identification of Protein N-Terminal Methyltransferase 1  
 
Gaochao Huang, KaiminJia, Ping Li* 
Department of Chemistry, Kansas State University,Manhattan, KS 66506 
 
Methylation is one of the most commonly observed protein post-translational modifications, which plays 
important roles in signaling network and epigenetic regulation. Defects in the methylation have been linked to 
various cancers, cardiovascular dysfunction, and neurological diseases. N-terminal methyltransferase 1 
(NTMT1) is a newly discovered protein methyltransferase (PMT) that methylates the N-terminal amino group 
of proteins containing a specific motif MXPK. NTMT1 is classified as a new type of PMTs because it lacks a 
characteristic SAM binding domain present in other PMTs such as PKMTs and PRMTs, which methylate the 
lysine and arginine side chains of protein substrates, respectively. NTMT1 has been suggested to involve 
inbreast, skin, liver, lung, and colon cancers as well as premature aging. Furthermore,it has also been implicated 
to catalyze methylations in a tissue- and organ-specific fashion. Based on the conserved sequence motif, more 
than 300 human proteins have been predicted to be its substrates. Thus, target identification of NTMT1 in 
various tissue and organs are key to reveal its biological roles. Here we report a click-chemistry-based method 
to profile NTMT1 substrates using a wild-type enzyme and analog of S-adenosyl methionine (SAM). An 
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important disease-related protein has been discovered and confirmed in vitro. Our method is also applicable 
to high-throughput screening of NTMT1 inhibitors.  
 
134. The Computational Chemical Biology Core: A Chemical Biology of Infectious Disease COBRE Core 
Laboratory 
 
Johnson, David K.1,2 
1Computational Chemical Biology Core, 2Molecular Graphics and Modelling Lab, University of Kansas 
 
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 initial hit discovery (through virtual screening and pharmacophore screening), 
chemoinformatics analysis of high-throughput screening hits, hit/fragment optimization, protein modeling, 
protein design, molecular dynamics, as well as preparation of presentation graphics. The CCB has expertise in 
initial hit identification of non-traditional, or “difficult”, drug targets such as protein-protein or protein-RNA 
interfaces. The CCB works in collaboration with the Molecular Graphics and Modeling Laboratory. 
 
  135. De novo Genome Assembly and QTL Mapping of Male Song Characters in Achroia grisella 
 
Boryana S. Koseva1, Stuart J Macdonald2, 1K-INBRE Bioinformatics Core, 
2Molecular Biosciences, University of Kansas 
 
The lesser waxmoth, Achroia grisella (Lepidoptera: Pyralidae), is a symbiont of the honeybee Apis mellifera 
with an interesting reproductive behavior - while in most moth species females use signals to attract males, in 
the lesser wax moth, the roles are reversed. Three male song characters, namely pulse rate (PR), peak 
amplitude (PA), and asynchrony interval (AI), appear to be important for female choice during mate selection. 
While studies have discovered loci that affect the traits, genetic maps have been usually AFLP-based, which 
makes direct comparisons between similar studies difficult. Until now, no efforts have been made to construct 
a gene-based map that can be used for direct comparisons with other studies, and could be linked to a physical 
location in a genome sequence. Here, I have combined RAD-seq genotype data, from two large backcross 
populations, with QTL mapping, to investigate the genetic basis of three song characters important for mate 
pairing in Achroia grisella as well as two life history traits. Several QTL were detected at different significance 
levels. Additionally, I assembled a genome for the waxmoth, assembled transcripts from RNA-seq reads, and 
annotated the draft genome. Through homology to Z-linked proteins from two other species of Lepidoptera, I 
identified the Z chromosome in Achroia. Finally, I assigned the majority of the longest scaffolds in the assembly 
to chromosomes.  
 
136. Discovery of novel small molecule inhibitors of RNA-binding protein Musashi-1 
 
Lan Lan1, Amber Smith1, Xiaoqing Wu1, Anuradha Roy2, Ragul Gowthaman1,3, John Karanicolas4, Amber D. 
Somoza5, Clay C. C. Wang5,6, Berl Oakley1, Roberto De Guzman1, Kristi Neufeld1, and Liang Xu1    
1Department of Molecular Biosciences, 2HTS Laboratory, 3Center for Bioinformatics, The University of Kansas, 
Lawrence, Kansas; 4Program in Molecular Therapeutics, Fox Chase Cancer Center, Philadelphia, PA; 
5Department of Chemistry, 6Department of Pharmacology and Pharmaceutical Sciences, School of Pharmacy, 
University of Southern California, Los Angeles, CA 
 
1) Background and Objective:  
Musashi-1(Msi1) is an RNA-binding protein that negatively regulates translation by binding to the 3ʹ-UTRs of 
target mRNAs including Numb, APC and p21WAF-1, key regulators of Notch, Wnt signaling and cell cycle 
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progression, respectively.  We aim to identify small molecule inhibitors of Msi1’s mRNA-binding activity thus 
blocking the growth of a broad range of cancer cells.   
2) Methods:  
Fluorescence polarization assay was used to screen for small molecules that disrupt the binding of Msi1 to its 
consensus RNA binding site.  Hits were validated by surface plasmon resonance, amplified luminescent 
proximity homogeneous assay and nuclear magnetic resonance. 
3) Results: 
Among ~2,000 small molecules we screened, we found several clusters of compounds that disrupt the Msi1-
numb RNA binding potently, including natural products, herbal extracts and fungal metabolites. One of the 
clusters is the derivatives of the secondary metabolites from Aspergillus nidulans.  The top hit, Aza-9, from this 
cluster was validated by amplified luminescent proximity homogeneous assay.  Further validation by surface 
plasmon resonance and nuclear magnetic resonance indicate that Aza-9 binds to Msi1 directly, in the RNA 
binding pocket.   
4) Discussion and Conclusions:  
Our study supports the hypothesis that Msi1 inhibition is a viable and effective anti-cancer strategy.  More 
target validation assays will be carried out for the compounds from other clusters.   
 
137. Retrospective frequency correction for fluorine (19F) MR Spectroscopy using an external reference 
 
Chu-Yu Lee1, In-Young Choi1,2,3, Jean C. Dinh4, William M. Brooks1,2, Steven J. Leeder4,5, and Phil Lee1,3 
1Hoglund Brain Imaging Center, University of Kansas Medical Center, Kansas city, KS, United States, 
2Department of Neurology, University of Kansas Medical Center, Kansas City, KS, United States, 3Department 
of  
Molecular & Integrative Physiology, University of Kansas Medical Center, Kansas City, KS, United States, 
4Division of Clinical Pharmacology, Toxicology, and Therapeutic Innovation, Children's Mercy Hospital, Kansas 
City, MO, United States, 5Department of Pediatrics, Children's Mercy Hospital, Kansas City, MO, United States 
 
Fluorine MR Spectroscopy (19F MRS) allows in vivo quantification of fluorine-containing antipsychotic and 
antidepressant drug concentrations in the brain. To detect the low concentration of the drugs (~ 5-30 µM) in 
the brain, it requires multiple repeated acquisitions to increase SNR and the scan time is long. Therefore, it is 
important to ensure consistent frequency alignment across the repeated acquisitions. However, MR system 
instability induces drifts of the scanner frequency. The purpose of this study is to investigate the feasibility of 
using an external reference for retrospective frequency correction in 19F MRS. 
All 19F MRS experiments were performed on a 1.5 L phantom with similar size and shape as human head using 
a Skyra 3T clinical scanner (Siemens, Erlangen, Germany). The phantom contained 0.1 mM pimozide 
(antipsychotic) dissolved in dimethylsulfoxide (DMSO). Another 5 ml phantom of trifluoroethanol (TFE) was 
used as an external reference and attached to the head coil. A 30-min MRI experiment was performed before 
19F MRS measurements to create gradient heating-induced frequency drifts. 19F MRS measurements were 
performed subsequently for 25 minutes. Frequency drifts were measured and corrected using the signal of TFE. 
The pimozide spectra with and without the correction were compared. 
 
138. Conserved RNA binding protein is a novel regulator of miRNA activity.  
 
Li Li, Yin Wang, Matt Kranick, Anna Zinovyeva 
Division of Biology, Kansas State University 
 
microRNAs (miRNAs) are small non-coding RNAs that post-transcriptionally regulate gene expression. miRNA 
activity is essential for animal development and homeostasis, and alterations in miRNA expression or function 
are associated with pathologies and diseases. miRNAs bring the miRNA Induced Silencing Complex (miRISC) to 
target mRNAs via imperfect complementary base-paring, resulting in mRNA silencing through translational 
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repression and/or mRNA degradation. However, little is known about what other factors contribute to this 
process.  
Using proteomics approaches in the model organism Caenorhabditis elegans, we identified a conserved RNA 
binding protein, HRPK-1, as a novel miRISC interacting factor. HRPK-1 belongs to a group of KH domain proteins 
that are highly conserved, abundant, and multifunctional. Consistent with that, HRPK-1 is ubiquitously 
expressed and primarily has nuclear localization. In the germline, however, HRPK-1 localizes to both nucleus 
and cytoplasm. Loss of hrpk-1 results in many developmental phenotypes, including defects in fertility, 
embryonic development, cell fate, and organ morphogenesis: all phenotypes reminiscent of defects seen in 
specific microRNA mutants. Loss of hrpk-1 enhances embryonic lethality of mir-35-41 mutants, cell fate defects 
of lsy-6 (reduction-of-function) allele, and heterochronic phenotypes of mir-48 mir-241 mutants, suggesting 
that HRPK-1 functions as a positive regulator of miRNA activity. Furthermore, we find that HRPK-1 regulates 
lsy-6 target cog-1 in lsy-6 dependent manner. HRPK-1 physically interacts with the let-7 and mir-58 family 
miRNAs, as observed by miRNA-specific 2’-O-methyl-oligonucleotide pulldown experiments and appears to 
regulate miRNA activity on target mRNAs. Here, we will present our current model for HRPK-1 role in miRNA-
mediated gene regulation.  
   
139. Mitophagy deficient BNIP3 KO mice and hepatic mitochondrial adaptations to high fat diet and exercise.  
 
McCoin, Colin 1,2, E. Matthew Morris1,2, Julie Allen1,2, Alex Von Schulze1 and John Thyfault1,2 
1Dept. of Molecular & Integrative Physiology, University of Kansas Medical Center 
2Kansas City VA Medical Center 
 
Cellular autophagy is a tightly regulated process that controls the degradation and recycling of cellular material.  
Mitochondrial autophagy (mitophagy) specifically regulates mitochondrial quality control. Mitophagy is 
activated by fasting and exercise and impaired by high fat diet (HFD) induced obesity. BCL2/Adenovirus E1B 
19kDa Interacting Protein 3 (BNIP3) is a critical protein for the targeting of damaged mitochondria towards 
mitophagy. Here we examined if whole body BNIP3 knockout (KO) mice have increased susceptibility to 
steatosis and reduced mitochondrial respiratory function. We also tested if treatment of HFD-induced steatosis 
with exercise (voluntary wheel running [VWR]) would be impaired due to loss of BNIP3. Male and female wild 
type (WT) and BNIP3 KO mice housed at thermo-neutrality were fed low fat diet (LFD) or HFD for 16 weeks with 
or without access to VWR for the final 8 weeks. WT mice displayed elevated liver triacylglycerol (TAG) on the 
LFD with no increase on HFD. BNIP3 KO mice had markedly reduced TAG with LFD but HFD increased TAG in 
only male BNIP3 KO mice which was significantly reduced with VWR. Mitochondrial respiratory function 
significantly increased in the HFD plus VWR treatment in both WT and BNIP3 KO mice, with sex and genotype 
specificity. Further, BNIP3 KO mice had altered mitochondrial ultrastructure. Our data suggests that loss of the 
mitophagy regulating BNIP3 protein does not increase susceptibility or treatment of hepatic steatosis, or impair 
mitochondrial respiratory function, however, it may impact sex-dependent effects and elicit mitochondrial 
structural adaptations that deserve further examination. 
 
140. Providing Bioinformatics Training through Faculty Workshops 
 
Sherry Miller1, Sarah E. Velasquez2, Teresa D. Shippy1, Reza Mazloom1, Nanyan Lu1, Brad Olson1, Stephen Fields3, 
Susan J. Brown1 
1Bioinformatics Center, Division of Biology, Kansas State University, 2Department of Anatomy and Cell Biology, 
University of Kansas Medical Center, 3Department of Biology, Emporia State University 
Abstract 
The mission of the K-INBRE Bioinformatics Core includes training and outreach to primarily undergraduate 
institution (PUI) members of the K-INBRE network. To ensure the next generation of scientists are prepared to 
perform cutting-edge biomedical research, we must first educate the educators. To determine what 
bioinformatics tools faculty are currently using, additional training they would like to obtain, and training they 
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are providing to their students, the Bioinformatics and Communications Cores collaborated to develop a 
survey. Survey results indicated that some faculty are already using or outsourcing bioinformatics tools for their 
research, but were interested in learning more, mostly obtaining training in the area of NGS analysis. In 
response, the Bioinformatics Core developed a faculty training program to offer two-day, hands-on workshops. 
We have conducted two workshops providing bioinformatics training to more than 30 people from eight K-
INBRE institutions (including five PUIs). Our first workshop, “I Have Big Data!  What Do I Do With It?,” included 
basic command line instruction, an introduction to Kansas State University’s High Performance Computing 
cluster, and an RNA-Seq analysis exercise. The material covered in our second workshop, “Introduction to 
Galaxy: A Bioinformatics Platform for Research and Classroom Use,” originated from a collaboration between 
KSU Bioinformatics Center staff and Stephen Fields of Emporia State University to analyze metagenomics data 
produced by his undergraduate class. Here we describe methods used in developing the workshops, as well as 
best practices and lessons learned. Discussions during workshops and feedback from exit surveys indicate 
strong interest in further faculty bioinformatics training.  
 
141. OPEN 
 
142. The Synthetic Chemical Biology Core (SCB):  A Resource for Research in Chemical Biology  
 
Chamani T.  Perera1, Blake R. Peterson1,2, Thomas E. Prisinzano1,2 
1Department of Medicinal Chemistry, University of Kansas, Lawrence, KS, USA; 2School of Pharmacy, University 
of Kansas, Lawrence, KS, USA 
 
The Synthetic Chemical Biology Core strives to provide comprehensive synthetic chemistry capabilities to 
investigators under one roof. The synthetic expertise of the core includes, but is not limited to, novel and 
commercially unavailable small molecules, fluorescent molecules and peptides. The core assists in identifying 
hits for medicinal chemistry optimization in infectious disease targets and provides synthesis capabilities for 
structure activity studies of said hits. The core staff will work with investigators to design and synthesis novel 
molecular probes to facilitate their research. SCB core additionally provides access to the model organism 
Danio rerio (zebrafish), and allows investigators to image embryonic and adult zebrafish treated with molecular 
probes for phenotypic drug discovery and other projects. SCB core encompasses the Purification and Analysis 
Laboratory (PAL) that provides purification, analysis and quality control of compounds via HPLC-MS. The core 
utilizes automated mass directed fractionation for purification in both reversed and normal phases (including 
chiral separations), and also provides relative purity analysis by UPLC coupled to a high-resolution mass 
spectrometer for structure confirmation. 
 
143. The RNA binding protein HuR regulates extracellular vesicles secretion in colorectal cancer. 
 
Ranjan Preet1, Wei-Ting Hung2, Vikalp Vishwakarma1, Lane K. Christenson2 and Dan A. Dixon1 
1Departments of Cancer Biology and 2Molecular and Integrative Physiology, University of Kansas Medical 
Center, Kansas City, KS 66160 
 
Enhanced secretion of extracellular vesicles (EVs) by cancer cells is recognized as a means of transferring 
specific RNA and protein cargo to recipient cells, and is promising blood-based cancer biomarkers.  We have 
established that colorectal cancer (CRC) cells and tumors overexpress the RNA-binding protein HuR (ELAVL1) 
early in GI tumor development. When overexpressed, HuR can promote mRNA stabilization of tumor-
promoting genes through binding of 3'UTR AU-rich elements (ARE). These same mRNAs are within tumor-
derived EVs, suggesting role for HuR in RNA trafficking. To test this, HuR-inducible HeLa cells were used to 
demonstrate that HuR overexpression promoted a 4-fold increase in EV secretion. Furthermore, HuR was 
detected in EVs produced only from HuR-overexpressing cells. To assess this in CRC cells that endogenously 
overexpress HuR, EV levels were compared to normal human intestinal epithelial and myofibroblast cells. CRC 
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cells secrete ~3-fold greater EV levels than normal cells. These findings were reflected in vivo where GI-tumor 
bearing APCMin/+ mice produced ~3-fold more serum EVs, with HuR as EV cargo in APCMin/+ mice compared to 
wild-type mice. Organoids derived from APCMin/+ mice adenomas showed ~3-fold higher number of EVs released 
as compared to normal intestinal tissues. Interestingly, HuR was specifically present in adenomas derived 
organoid EVs. It has also been investigated that HuR regulates EV secretion via Rab27B in CRC cells. Silencing 
of Rab27B inhibits EV secretion in CRC cells with decreased multi-vesicular body’s size. This work has identified 
a novel connection between HuR-mediated post-transcriptional regulation and tumor-derived EVs secretion, 
along with providing preclinical evidence of EVs HuR as a serum-based CRC biomarker. 
 
144. OPEN 
 
145. Periodic Expression of Cyclin A2 requires the E2F Consensus binding site 
 
Jessica B. Rakijas1234, Lindsey N. Kent1235, M. Cecilia Cuitiño1235, Gustavo Leone1235 
1Department of Molecular Genetics, College of Arts and Sciences; The Ohio State University, Columbus, OH 
43210, USA; 
2Department of Molecular Virology, Immunology and Medical Genetics, College of Medicine; The Ohio State 
University, Columbus, OH 43210, USA; 
3Comprehensive Cancer Center; Wexner Medical Center; The Ohio State University, Columbus, OH 43210, USA; 
4Current affiliation, Department of Biology, Kansas State University Manhattan, KS 66506 USA 
5Current affiliation, Department of Biochemistry and Molecular Biology, Medical University of South Carolina 
Charleston, SC 29425 
 
The Rb-E2F pathway is a critical signaling axis that controls cell cycle transitions. The E2F family of transcription 
factors comes in two varieties: activators (E2F1-3) and repressors (E2F4-8). In the field of transcriptional 
biology, it is generally accepted that modulation of gene expression is a direct result of promoter binding by an 
activating or repressing transcription factor. However, it is unclear how a transcription factor family with varied 
functions can regulate the same genes through the same DNA binding site. Thus, the purpose of this study is 
to test the limits of the assumption that all E2Fs require the presence of an intact DNA binding site to regulate 
target gene expression during the cell cycle and development. 
 We have taken an alternative approach to investigate the requirement of E2F-binding for transcriptional 
regulation of genes through the cell cycle. A novel knock-in mouse of a critical cell cycle gene, Cyclin A2 (Ccna2) 
has been generated, where we have introduced a promoter mutation disrupting the well-established E2F 
binding site. In cycling cells and developing liver, Ccna2 expression is dynamic with precisely timed peaks and 
valleys. We demonstrate that in MEFs and mouse liver, the expression of Ccna2 RNA and protein driven by the 
mutant promoter is static over the cell cycle and developmental time. This study concludes that the E2F binding 
site in the Ccna2 promoter is required for cell cycle- and developmentally-dependent oscillatory expression of 
Ccna2.  
 
146. Septate junction proteins play a critical role during dorsal closure in Drosophila. 
 
Clinton Rice, Robert Ward.  
Department of Molecular Biosciences, University of Kansas 
 
Animal bodies are separated into compartments by epithelial tissues, which require barriers to the flow of 
water and other small molecules. In invertebrates such as Drosophila melanogaster, this occluding function is 
provided by protein complexes known as septate junctions (SJs). SJs form during embryogenesis, providing an 
occluding function by stage 15 and forming an ultrastructurally mature junction by stage 16. Despite this late 
formation, embryos carrying homozygous mutations in individual SJ genes have been found to fail earlier in 
development and frequently exhibit defects in head involution and dorsal closure (DC), suggesting an additional 
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morphogenetic role for SJ proteins. To gain a mechanistic understanding of this additional role, we are using 
live imaging and fixed tissue analysis to examine how SJ proteins contribute to the process of DC. Cuticles of 
embryos carrying homozygous mutations in the SJ genes Macroglobulin complement-related (Mcr) and coracle 
have shown that these embryos exhibit frequent defects in DC, and live imaging of Mcr embryos demonstrates 
that more than 50% of these embryos fail to close. One consistent phenotype in Mcr mutant embryos 
undergoing DC is the scalloped appearance of leading edges, in contrast to the smooth leading edges of wild 
type embryos. The roles of SJ proteins may include supporting a continuous actin-myosin cable along the 
leading edge and regulating transmission of tensile forces across tissues during DC. We are using antibody 
staining and FRET analysis of epithelial tension in fixed tissues to explore possible mechanisms by which these 
proteins may be acting. 
   
147. K-INBRE Bioinformatics Core 
 
Bioinformatics Core Personnel1,2,3 
1Kansas State University, 2University of Kansas and 3University of Kansas Medical Center 
 
Bioinformatics is the science of collecting, classifying, storing, exchanging, securing, analyzing and visualizing 
biological data. Rapid changes in cyber and biological technology have increased both the utility of and need 
for bioinformatics in recent years. In particular, the development of next generation sequencing (NGS) 
technologies, which allows DNA to be sequenced much more quickly and less expensively than previous 
methods, has catapulted bioinformatics into the forefront of skills needed by modern biologists.  Bioinformatics 
is a rapidly changing, interdisciplinary field encompassing computer science, statistics, mathematics, 
engineering and biology. This breadth can make the study and implementation of bioinformatics exceedingly 
challenging for biologists. In order to support biological researchers in the face of changing technologies in this 
interdisciplinary field, the K-INBRE Bioinformatics Core aims to:  1) provide access to high performance 
computer centers and the cyberinfrastructure required to transfer, store, analyze and interpret large datasets, 
2) support biologists in cutting edge research by providing bioinformatics and genomics experts to aid in 
experimental design and data analysis and interpretation, and 3) develop educational opportunities to train 
current and future biomedical researchers in the fields of genomics, bioinformatics and biostatistics. As a core 
we further these goals by purchasing computational equipment and licenses, improving the connectivity of K-
INBRE institutions to computational resources, writing scripts and creating pipelines for data analysis, curating 
databases and repositories for biological data, and developing bioinformatics courses, workshops, seminars 
and training material for faculty and students.   
 
148. The Volvocales genomes project: Genomic trends with increasing biological complexity:  
 
Antariksh Tyagi1, Takashi Hamaji2, Hiroko Kawai-Toyooka2, Masahiro Suzuki3, Hideki Noguchi4, Yohei 
Minakuchi5, Atsushi Toyoda4,5, Asao Fujiyama4, Hisayoshi Nozaki2, Bradley J.S.C. Olson 1,* 
1. Division of Biology, Kansas State University, Manhattan, Kansas 66506, USA 
2. Department of Biological Sciences, Graduate School of Science, the University of Tokyo, Bunkyo-ku, Tokyo, 
113-0033, Japan 
3. Kobe University Research Center for Inland Seas, Awaji, Hyogo, 656-2401, Japan 
4. Advanced Genomics Center, National Institute of Genetics, Mishima, Shizuoka, 411-8540, Japan 
5. Center for Information Biology, National Institute of Genetics, Mishima, Shizuoka, 411-8540, Japan 
* Corresponding author e-mail: bjsco@k-state.edu  
Abstract: 
The transition from unicellular to multicellular life is a major step in the evolution eukaryotes. The volvocine 
algae consist of several species representing increasing multicellular complexity and thus provide an excellent 
model for the study of the evolution of multicellularity. We are studying the genomic basis of multicellular 
evolution by sequencing the genomes of volvocine species representing progressively increasing complexity, 
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in evolutionary terms. The genomes of Chlamydomonas reinhardtii (unicellular), Gonium pectorale 
(undifferentiated multicellular) and Volvox carteri (differentiated multicellular) have been sequenced. 
Previously, by sequencing the genome of Goinum pectorale, we showed that the co-option of cell cycle 
regulatory genes plays a key role in the evolution of multicellularity. Subsequently, we have sequenced the 
genomes of Yamagishiella unicocca, Eudorina elegans. The evolution of complex life forms from simpler ones 
is generally attributed to a concurrent increase in genomic complexity. However, despite being morphologically 
different, the genomes of Volvocales species show a remarkable similarity. The genomic trends in Volvocales 
will be presented. 
 
149. Gymnemic acid binds to septin complexes and prevent polarized fungal growth  
 
Anuja Paudyal1, Chamani Perera2 and Govind Vediyappan1 
Division of Biology1, Kansas State University, Manhattan, KS 66506, Chemical Biology Core Laboratory, 
University of Kansas, Lawrence2 KS 66047   
 
Candida albicans is the major human fungal pathogen that exists in two growth forms. Conversion from yeast 
growth form to hypha and its continuous growth as hyphae are critical for invasive candidiasis. Earlier, our 
laboratory has reported the inhibition of the above morphogenetic conversion by Gymnemic acids (GA). GA 
has broad-spectrum activity against germination and hyphal growths of various filamentous fungi. GA was 
purified from a traditional medicinal plant Gymnema sylvestre that is being used for diabetes and obesity. Due 
to its traditional use and novel hyphal growth inhibitory activities, we are determining the mode of action of 
this medicinal compound in C. albicans by employing various approaches. To determine GA’ activity in the cells 
during hyphal growth, a fluorophore-labeled GA was used. Pacific Blue (PB), a blue fluorescent dye, was 
covalently linked via the carboxylic group of GA using a diamine spacer to avoid steric hindrance. Labeled PB-
GA was purified by HPLC, confirmed by mass spectrometry and used subsequently for its cellular localization 
and target identification in C. albicans. Exposure of the fungus to functional PB-GA revealed its initial binding 
to cell surface/cell wall proteins followed by cytosolic appearance as strands and finally accumulating at cell 
poles, bud-necks or septa, which corresponds to the inhibition of C. albicans yeast to hypha conversion. Binding 
of PB-GA to cell surface or cell wall proteins correlates our earlier observation of Hog1 signaling pathway 
activation in C. albicans. Further, separation of cellular proteins from PB-GA treated and control cells and their 
fluorescence imaging identified few protein bands. LC/MS/MS analysis of these proteins from excised gels 
identified several proteins, including components of septin complex. Currently, we are validating these results 
by genetic and pull down experiments.  
 
150. K-INBRE Communications Core: Activities and Assessment 
 
Authors: Sarah E. Velasquez, MAB, MS, MLS & Ryan Spaulding, PhD, K-INBRE, University of Kansas Medical 
Center 
Abstract 
The Kansas INBRE (KINBRE) Communications Core is established for coordinating a multi-pronged approach to 
expanding and advancing biosciences education and research among Kansas (and Oklahoma) science 
researchers, educators, and students. With partner institutions and participants dispersed across the states of 
Kansas and Oklahoma, the Communications Core has the important and complex role of, 1) evaluating the 
effectiveness of programmatic and collaborative activities for continued improvement and scholarship of the 
program; 2) advancing and leveraging the K-INBRE infrastructure for professional development of students and 
faculty alike, filling a niche that may not be provided in degree programs or experiences; 3) highlighting the 
role and accomplishments of K-INBRE on bioscience education, research, faculty, and students engaged in the 
project; and 4) enhancing the daily operational and programmatic communication between faculty, students, 
and project investigators among the partner institutions. Activities include undergraduate professional 
development seminar series, cross promotion of other KUMC work programs, social media and website 
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management, biotech internships coordination, workshop development collaboration, and student tracking 
and assessment. Continued assessment and evaluation of the K-INBRE, coupled with changes in technology, 
has illuminated unique opportunities for communications and professional development activities for the 
program. This poster will provide details on Communications Core activities and contributions to the Kansas 
INBRE. 
 
151. Use of Polymerase Chain Reactions in Cancer Biology  
 
Corajean Cunningham1, Sha Neisha Williams2, Dan Dixon2  
1Langston University, OK 73050, 2University of Kansas Medical Center, Kansas City, KS 66160 
 
There are many fundamental techniques used in the laboratory but one critical to cancer biology is polymerase 
chain reactions (PCR). This laboratory technique is used to make multiple copies of DNA. This is done so in three 
steps. The first step is to denature; breaking of hydrogen bonds. The next step is to anneal; attaching of primers 
to the DNA segments. And the final step is to extend; primers extend to make new DNA segments. After PCR is 
complete, those samples are then loaded into an agarose gel to begin electrophoresis. Once gel electrophoresis 
is complete you develop an image that allows you to see the bands of your sample. Those bands will signify the 
presence or absence of your gene of interest. One common gene of interest in cancer is the mutated version 
of the APC gene; more widely known as the tumor suppressor gene. In all types of cancer the APC gene of the 
individual is mutated. So, testing on mice that are APC min positive is critical to test and experiments in cancer 
biology laboratories. Since those results will eventually help strengthen the fight against cancer.  
 
152. Insight into Ligand Binding and Structural Dynamics of Kynurenine 3-Monooxygenase 
 
Rajni Verma, Katie Mitchell-Koch 
Department of Chemistry, McKinley Hall, Wichita State University, 1845 Fairmount, Wichita, Kansas 67260-
0051 
 
Cellular and developmental pathogenesis is the result of complicated cellular processes involving molecular 
interactions among cells and their intra- and inter-cellular milieus. The characterization of molecular 
interactions in different steps of the disease related metabolic pathways are necessary to understand how 
abnormalities in these interactions relate to disease and disorders, and how to develop therapeutic strategies 
to overcome these abnormalities. We focus on kynurenine 3-monooxygenase (KMO) of the kynurenine 
pathway which is a metabolic pathway leading to the production of nicotinamide adenine dinucleotide from 
the degradation of tryptophan. KMO inhibition is neuroprotective in studies on animal models, by balancing 
the neurotoxic and neuroprotective metabolites of the kynurenine pathway. KMO is a flavin adenine 
dinucleotide dependent enzyme, that catalyzes the insertion of molecular oxygen into the aromatic ring of L-
kynurenine to produce 3-hydroxy-L-kynurenine. Several kinetic and structural studies have been performed on 
KMO as an attractive target for neurodegenerative, neuroinflammatory and immunological diseases. Atomistic-
level understanding of KMO’s catalytic and inhibition mechanism is still lacking, but will be crucial for further 
advances. Herein, we performed molecular dynamic simulations to gain insight into the conformational 
changes and molecular interactions in KMO as a free-enzyme and in complex with substrate, product, and 
inhibitor. We integrate simulation data with experimental findings to interpret the totality of our results and 
arrive at a framework to gain insight into the conformational dynamics and plasticity of KMO as a free-form 
enzyme or a ligand binding complex. The outcome leads to an atomistic insight into the enzyme conformational 
dynamics and ligand-binding interactions which will be crucial in designing novel and more effective 
therapeutic strategies.  
 
153. The RNA-binding protein Tristetraprolin controls intestinal cell differentiation and bacterial symbiosis 
through the Notch signaling pathway 

87 
 



Poster Presentation Abstracts 

 
Vikalp Vishwakarma1, Sandhya Sanduja2, Shufei Zhuang1, Ranjan Preet1 and Dan A. Dixon1 
1Department of Cancer Biology and University of Kansas Cancer Center, Kansas City, KS 
2Whitehead Institute for Biomedical Sciences, Cambridge, MA 
 
The Notch signaling pathway controls epithelial cell fate during intestinal differentiation through activating 
Hes1 and Atoh1/Math1 transcription factors. In colorectal cancer (CRC), constitutive Notch activation allows 
enhanced absorptive cell-differentiation and tumor progression; however, mechanism for constitutive Notch 
activation in CRC is not known. Here, we investigated the regulation of Notch signaling and its effect on 
intestinal cell differentiation and microbiota by the mRNA decay factor Tristetraprolin (TTP) in CRC and TTP-
knockout mice. We hypothesized that TTP influences intestinal epithelial cell-differentiation and tumorigenesis 
by modulating Notch signaling. Using TTP-inducible CRC cells, we show that expression of TTP suppresses 
proliferation and promotes a secretory goblet cell-like morphology with enhanced mucin expression. 
Furthermore, TTP significantly impacted Notch signaling pathway by preferential downregulation of the Notch1 
receptor. The ability of TTP to inhibit Notch1 expression occurred through rapid decay of Notch1 mRNA 
mediated by binding of TTP to the Notch1 AU-Rich Element (ARE)-containing 3’UTR. In vivo, TTP deletion 
displayed remarkable reduction in goblet cell number and elevated Notch1 expression both in TTP-knockout 
mice and ex vivo intestinal organoids. Furthermore, 16S bacterial rRNA sequencing revealed significant 
differences in fecal microbial profiles between wild-type and TTP-knockout mice. TTP-knockout mice showed 
microbial dysbiosis with depleted Bifidobacteriaceae and abundant Helicobacteriaceae family, suggesting TTP 
deletion results abundance in microbiota predominantly associated with intestinal inflammation and cancer. 
Collectively, data demonstrate novel role for TTP in controlling intestinal cell-differentiation and bacterial 
symbiosis via post-transcriptional regulation of Notch1 and explain constitutive Notch activation and 
alterations in intestinal microbiota observed in CRC. 
 
154. Mouse models of SPECC1L human mutations show gain-of-function phenotypes affecting craniofacial 
development 
 
Luke Wenger1, Everett Hall1, Jeremy Goering1, Anamika Ratri1, Jay Vivian2, Irfan Saadi1 
1Department of Anatomy and Cell Biology, University of Kansas Medical Center, Kansas City, KS; 2Department 
of Pathology and Laboratory Medicine, University of Kansas Medical Center, Kansas City, KS 
 
Cleft lip with or without cleft palate (CL/P) is a genetically heterogeneous birth defect that affects 1/700 births, 
so there is continued need to identify genes that play a role in CL/P etiology. SPECC1L mutations have been 
identified in patients with craniofacial pathologies including Opitz G/BBB syndrome (T397P, G1038S), Teebi 
hypertelorism syndrome (del_400-401, E420D), and atypical facial clefting (Q415P), clustering largely in the 
second coiled coil domain (CCD2). Previously we showed that Specc1l null mutants are embryonic lethal, 
highlighting a critical role in development. In contrast, homozygotes for a hypomorphic allele resulting in a 
SPECC1L truncation, Specc1lΔ200, die perinatally with rare incidences of cleft palate. Since a truncation did not 
result in high penetrance of cleft palate, we argued a gain-of-function role for these CCD2 mutations. We 
generated knock-in mice for three human SPECC1L mutations - del_400-401, T397P, and Q415P - using 
CRISPR/Cas9 based genomic editing. Homozygous mutants for T397P showed completely penetrant cleft palate 
or exencephaly. Similarly, all homozygous mutants for del_400-401 showed incomplete closure of posterior 
palate and a novel ventral body wall closure defect. Consistent with our mouse data, patients with Teebi 
Hypertelorism syndrome rarely show cleft palate compared to patients with Opitz G/BBB syndrome. 
Importantly, approximately 6% of Q415P heterozygotes showed cleft palate at birth. Thus, human SPECC1L 
point mutations show a more severe craniofacial phenotype than a truncation of SPECC1L protein. These 
mouse models validate the human condition and will serve as valuable tools in understanding the etiology of 
craniofacial malformations in SPECC1L-based syndromes. 
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155. Determination of Nicotine Level in Soil Using HPLC/UV 
 
Ying Zhang, Collin Dallimore, Dr. Qiyang Zhang 
Department of Physical Sciences, Emporia State University 
 
As the harm of second-hand smoke, the combination of tobacco smoke pollutants remains in an environment, 
where non-smokers are dangerously exposed to those hazards. This is called “third-hand smoke” (THS). There 
is public health concern of the exposure of nicotine hazards to non-smokers, especially young college students. 
The nicotine also will contaminate underground water. For example, nicotine from discarded cigarette buds 
can leach into the soil with the aid of rain water. As a public property, such as Emporia State University (ESU), 
ESU is going to have tobacco-free policy on 1st January 2018. Here we present our findings of the nicotine level 
in soil on campus by using HPLC/UV.  
The soil samples were collected from four locations to determine the concentration of nicotine on ESU campus 
from spring 2017 and summer 2017. The results is compared to a calibration curve constructed with five 
standards of nicotine in buffer. 
The results of this research show that the concentration of nicotine on campus from spring 2017 to summer 
2017 had a significant decrease. The reason is lower number of students’ during the summer. When the 
tobacco free policy is enforced on the ESU campus, the amount of nicotine in ESU soil will be analyzed and 
compared to the results of the control sample. We expected there is a correlation between the nicotine 
concentration and the number of people smoking in the public area. Further, the methods can be quickly 
adapted to determine the concentration of nicotine in soil samples on other city area.  
 
156. 3D Additive manufacturing and micro-assembly for transfection of 3D-cultured cells and tissues 
 
Qingfu Zhu1, Ziyu Zhu2, Mei He1* 
1Department of Chemical and Petroleum Engineering, University of Kansas, Lawrence, Kansas, US; 2Department 
of Chemistry, Hubei University, Wuhan, China. 
 
Electro-transfection is essential for engineering and regulating cell biological functions. Nevertheless, existing 
platforms are mainly employed to monolayer cell suspensions in vitro, which showed more failures for 
translating into tissues and in vivo systems constituted by 3D cells. The knowledge regarding the three-
dimensional electric transport and distribution in a tissue microenvironment is lacking. In order to bridge the 
gap, we assembled PDMS parts molded from 3D-printed molds as the 3D-cell culture chamber, which connects 
arrays of perfusion channels and electrodes. Such design allows spatial and temporal control of electric field 
uniformly across a large volume of 3D cells (105~106 cells). Most importantly, multi-dimensional electric 
frequency scanning creates local oscillation, which can enhance mass transport and electroporation for 
improving transfection efficiency. In this study, we will present a novel 3D microfluidic electro-transfection 
system as a low-cost and high-efficient approach for investigating siRNA delivery and understanding molecular 
mechanisms of siRNA regulated immunity modulation. The outcomes regarding siRNA mediated anti-tumor 
immune response will have important implications on developing effective cancer vaccines for cancer 
immunotherapy.  
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