












Abstract 1 
 

 

Linear Confined Space Migration and Treatment Resistance in GBM: Examining 
Potentially Targetable Association(s) 

 
Anish Babu,1 Xue Cai,3 Patrick McKernan2,3, Hannah Homburg,3 Sima Asfa,3 James D. 

Battiste,1,2 

Stephenson Cancer Center,1 and Departments of Neurology2 and Neurosurgery,3 University of Oklahoma Health 
Science Center, Oklahoma City, OK, USA 

Therapy resistance is a fundamental problem limiting survival benefits in patients with 
glioblastoma multiforme (GBM), a deadly form of brain cancer. Rapid diffusive migration of 
tumor cells in tightly confined spaces over long distances within the brain is a major feature of 
GBM cells, making complete surgical removal impossible. Moreover, these migrating cells are 
often resistant to therapies causing inevitable tumor recurrence. The ability to identify and target 
the underlying mechanism(s) of migration associated treatment resistance would be an important 
strategy to manage this deadly disease. Recent studies suggest that cancer cells migrating in 
confined spaces undergo mechanical stress causing drastic structural and molecular changes. 
However, it is unclear how these changes associate with the migration potential and treatment 
resistance in GBM cells. In this study, we seek to determine the molecular changes and association 
of key molecular events such as drug efflux, stemness and migration potential in Linear Confined 
Space Migrating (LCSM) GBM cells with an effort to devise new strategies to overcome treatment 
resistance. A combination of microfluidic device (emulating brain white matter tract/linear 
confined spaces) and standard cell-based assays are being utilized to study the biophysical and 
molecular changes in GBM cells. Established cell lines and patient derived cell lines are evaluated 
by growth on a monolayer platform and in microchannels for migration velocity, protein 
expression patterns (starting with ATP binding Cassette (ABC) transporter ABCG2, stemness 
markers CD133, CD44 etc.) and their correlation with migration potential and treatment resistance 
(radiation and chemo). Preliminary studies indicate that differential expression of ABCG2, CD133 
and CD44 are observed in standard monolayer culture, LCSM, Post-migrated and Transwell 
(control) migrated GBM cells. The expression levels of ABC transporter(s) and other markers are 
then correlated with drug efflux activation using Doxorubicin (an ABCG2 substrate) as model 
drug in cells under pre-, mid- and post migratory phases. Radiation therapy sensitivity and 
chemosensitivity in migrating cells via microchannels are being compared to pre- and 
post-migratory GBM cells to establish a potential targetable association between LCSM and 
treatment resistance. We expect to validate our studies in GBM models in vivo with xenograft 
models, and hopefully test new therapeutic strategies to overcome these forms of treatment 
resistance.  

Funding Resources: This study is supported by NIH-COBRE Grant # P20GM103639 from 
NIGMS. 
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Role of MRTFs in Cancer Associated Fibroblasts in Metastatic Colorectal Cancer 

 

James Griffith, Robert Nofchissey, Megan Lerner, Katherine Morris, William Berry 

Department of Surgery, 800 Stanton L. Young Blvd., Suite 9000, Oklahoma City, OK   73104 

Treatment related costs due to colorectal cancer (CRC) in the United States are greater than 15 
billion dollars per year, yet, CRC still has a nearly 40% mortality rate. More recent attention has 
focused on the non-transformed cells in the tumor microenvironment (TME), rather than the tumor 
cells. This TME is made up partly of cancer associated fibroblasts (CAFs), which are smooth 
muscle alpha actin (SMαA) positive cells that form in response to the tumor. SMαA is one of the 
most widely used markers to identify CAFs and increased expression is an indicator of poor 
survival in CRC patients. Moreover, it has been shown that CAFs have the ability to reorganize 
the extracellular matrix in a way that the cancer cells become capable of migrating away from the 
primary tumor in order to metastasize. MRTF-A and MRTF-B (MRTFs, collectively) are 
transcription factors that have been shown to promote the formation of myofibroblasts in response 
to changes in mechanical tension in the tissue they inhabit. Our central hypothesis is that MRTFs 
are required for CAF formation and function which facilitates colon cancer metastasis. Our results 
show that MRTFs promote the transition of normal intestinal fibroblasts into CAFs. Conversely, 
depletion of MRTFs reverses the formation of CAFs by downregulating the expression of SMαA, 
SM22α and CTGF. Taken together, our data suggest that MRTFs are required for the expression 
of genes upregulated in CRC CAFs. Lastly, CAFs contribute to metastasis and resistance to 
cancer therapies, modulating them may help overcoming clinically refractory disease. 

Research reported in this publication was supported by the National Institutes of General Medical 
Sciences of the National Institutes of Health under Award Number P20GM103639 

Contact email: william-berry@ouhsc.edu 
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A Chromosomal ParDE Toxin-Antitoxin system from Pseudomonas aeruginosa can 
Protect Cells from Anti-Gyrase Antibiotics 

Meenakumari Muthuramalingam1, 2, John C. White1, Tamiko Murphy1, Jessica R. Ames1, 
Christina R. Bourne1 

1Department of Chemistry and Biochemistry, University of Oklahoma, Norman, OK, USA 
2Current Address: Department of Pharmaceutical Chemistry, University of Kansas, Lawrence, 
KS, USA 

Toxin-antitoxin (TA) systems are important mediators of physiological changes as bacteria 
encounter variations in their environment. While plasmid-encoded TA systems, including the 
ParDE family, exert toxicity through plasmid-segregation killing, questions linger regarding the 
function of chromosomally encoded ParDE TA systems – including potentially non-toxic 
outcomes. In this study, we characterize a ParE toxin from the opportunistic human pathogen 
Pseudomonas aeruginosa and identify a dose-dependent toxic gyrase-inhibiting function at high 
concentrations, in addition to a protective role against effects of anti-gyrase antibiotics at lower 
concentrations. We show that the gene pa0124 encodes a ParE-type toxin rather than a RelE-type 
toxin, and that this toxin inhibits gyrase-mediated supercoiling of DNA with an IC50 value in the 
low micromolar range. Additionally, overexpression of the toxin in the absence of the cognate 
antitoxin decreases cell viability and yields a filamentous morphology with multi-foci nucleic acid 
material. We also demonstrate that expression of this PaParE toxin confers modest survival of cells 
exposed to selected antibiotics, including anti-gyrase antibiotics with different mechanisms of 
action. These results offer the first example of a TA system exerting either protective or toxic 
effects based on the concentration of toxin present. Understanding this balance is expected to 
prove useful for studies aimed at harnessing the therapeutic potential of TA systems, as controlling 
expression levels will allow for selective promotion of survival or cell death. 

 

Funding: Research reported in this publication was supported by an Institutional Development 
Award (IDeA) from the National Institute of General Medical Sciences of the National Institutes 
of Health under grant number P20GM103640, and in part through the award for project number 
HR17-099 from the Oklahoma Center for the Advancement of Science and Technology, and by 
start-up funds provided by the University of Oklahoma. 
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The Protein Production Core Facility OU-Norman 

 

Philip C. Bourne and Fabiola Janiak-Spens 

Protein Production Core Facility 

Oklahoma COBRE in Structural Biology 

Price Family Foundation Institute of Structural Biology 

Department of Chemistry and Biochemistry 

University of Oklahoma 

Norman, OK 73019 

Contact email: pcbourne@ou.edu  

Abstract 

The Protein Production Core Facility (PPC) was established in 2013 to provide support to 
investigators participating in the NIH-funded Oklahoma COBRE in Structural Biology as well as 
the larger biosciences community in Oklahoma.  

Equipment is available for overexpression of a protein of interest, including shaking incubators 
(both heated and cooled), centrifuges including a rotor with a capacity of 6 × 1L for pelleting 
cultures, and an Avestin Emulsiflex cell lysis instrument.  For protein purification, both medium 
and low pressure FPLC systems are available, including an ÄKTA Pure M1 system, a BIO-RAD 
NGC, and an ÄKTA Start, as well as a variety of chromatography media for use in isolation of the 
protein of interest resulting in purification to homogeneity. SDS-PAGE systems and Western 
blotting are used to check the purity of protein samples throughout the purification process. A 
ChemiDoc imager is available to record results and, if required, can be used to analyze both the 
molecular weight and quantities of protein or DNA samples in a gel. The acquisition of a Malvern 
Isothermal Titration Calorimeter (ITC) and a Bruker Tensor II FTIR has expanded the biophysical 
characterization capabilities of the core facility. 

The PPC director provides hands-on training for all of the equipment and procedures in the 
facility. Consultation and advice on protein expression and purification protocols are also 
available. Users of the PPC can either produce and purify proteins themselves using equipment 
available in the core or with the assistance of PPC staff on a fee for service basis. 

Acknowledgements: The Protein Production Core Facility is supported, by an Institutional 
Development Award (IDeA) from the National Institute of General Medical Sciences of the 
National Institutes of Health under grant number P20GM103640, and by the Department of 
Chemistry and Biochemistry. 
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PROX1 enhances Wnt/β-catenin signaling during lymphatic vascular development  

 
Boksik Cha1, Xin Geng1, Md. Riaj Mahamud1, Lijuan Chen1, Michael Davis2, Jenny Zhang3, Brad 
Merrill3, R. Sathish Srinivasan1 
 
1 Cardiovascular Biology Research Program, Oklahoma Medical Research Foundation, 
Oklahoma City, OK, USA 
2 Department of Medical Pharmacology and Physiology, University of Missouri, Columbia, MO, 
USA 
3 Department of Biochemistry and Molecular Genetics, University of Illinois, Chicago, IL, USA 
 
 
Lymphatic vasculature returns interstitial fluid to blood. Defects in the lymphatic vasculature leads 
to lymphedema, a morbid disease characterized by swollen limbs, inflammation and fibrosis. We 
recently showed that the canonical Wnt/β-catenin signaling is necessary for lymphatic vascular 
patterning and for the development of valves. We showed that β-catenin activates the expression 
of the transcription factor FOXC2 in the lymphatic endothelial cells. Here we show that the 
homeobox transcription factor PROX1 is a novel enhancer of Wnt/β-catenin signaling. PROX1 
physically interacts with β-catenin and directly activates FOXC2 expression. The transcription 
factor TCF7L1 associates with the PROX1/β-catenin complex and mice lacking the 
TCF7L1-β-catenin interaction recapitulate the lymphatic vascular phenotype of mice lacking 
β-catenin in the lymphatic endothelial cells. We further show that the lymphatic endothelial cells 
and mural cells as two complimentary sources of the Wnt-ligands that signal via lymphatic 
endothelial cell-expressed LRP5/6 receptors. Thus, our work provides novel mechanistic insights 
about the activators and mediators of Wnt/β-catenin signaling during lymphatic vascular 
development.  
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Erythrocyte and serum folate concentrations: A multi-method study of folate 
status 

Ashleigh L. Chiaf, MPH 

Additional Authors: Julie M. Croff, PhD, MPH, Chibing Tan, PhD, Micah L. Hartwell, PhD, Erica K. 
Crockett, BS, Brenda Davis, BS, T. Kent Teague, PhD 

Home Department: Department of Rural Health 

Home Institution: Oklahoma State University Center for Health Sciences, Tulsa, OK, 74107 

 

Background: Public health programs aimed at identifying and monitoring individuals at risk of specific 
nutrient deficiencies may benefit from advances in biospecimen sampling techniques that allow for 
easier in-the-field collections. Such advances may be particularly important for those of childbearing 
potential, in order to identify individuals at risk of low folate status due to sub-optimal nutriture. Folate 
is a critical nutrient of interest among women of childbearing potential because suboptimal levels are a 
primary contributor to neural tube defects. Whatman paper dried blood spots (WDBS) are a convenient 
method for assessing folate; however, a major drawback of WDBS has been the inability to separate 
serum from erythrocyte folate in these samples.  

Objective: The purpose of this study was to test the feasibility of using newer linear flow 
chromatography DBS cards to measure serum and erythrocyte folate.  

Methods: A convenience sample (n=27) was recruited to assess folate values collected by venous blood 
draw, Whatman paper, and linear flow chromatography cards. These sampling techniques allowed for 
assessment of erythrocyte and serum folate values collected via different methods. Folate levels in the 
samples were assessed using standard Lactobacillus casei microbiological assays.  

Results: Erythrocyte folate values from the two blood spot methodologies (Whatman paper and linear 
flow chromatography DBS) indicate a strong linear relationship, with 92% of variance accounted for in a 
linear regression analysis. Similarly, venous blood samples and linear flow chromatography DBS values 
accounted for 88% of the variance.  

Conclusions: Linear flow chromatography dried blood spot cards are useful for assessment of 
erythrocyte and serum folate. Values had a strong, positive, linear relationship to serum and erythrocyte 
folate values from other validated methodologies, including Whatman dried blood spots and venous 
whole blood samples. 

Acknowledgements: This work was supported by the National Institute of General Medical Sciences 
(grant number P20GM109097, 2017). 

Contact Email: ashleigh.chiaf@okstate.edu  
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Examining the physiological and behavioral predictors of birth outcomes: 
Feasibility of measuring variation of folate status by alcohol use in a sample of 
adolescent females 

 

Ashleigh L. Chiaf, MPH 

Additional Authors: Julie M. Croff, PhD, MPH, Micah L. Hartwell, PhD, Erica K. Crockett, BS, Chibing Tan, 
PhD, T. Kent Teague, PhD 

Home Department: Department of Rural Health 

Home Institution: Oklahoma State University Center for Health Sciences, Tulsa, OK, 74107 

Background: Heavy alcohol consumption among adolescents is a public health threat. There may be 
additional risks for adolescent and young adult females from heavy alcohol use. Behaviorally, young 
women who use alcohol heavily exhibit reduced multivitamin supplementation. There is physiological 
evidence that heavy alcohol use and binge drinking may impair intestinal absorption of folate (Vitamin 
B9) and promote renal and hepatic folate excretion. Finally, low folate status increases the risk for 
negative pregnancy and birth outcomes such as the offspring being at increased risk for autism, ADHD, 
and neural tube defects. 

Objective: The purpose of this study was to identify whether both folate consumption and serum folate 
status vary by alcohol consumption in a sample of women of childbearing potential. 

Methods: After recruitment and consent, participants began a one-month study of their diet and alcohol 
consumption patterns. Throughout the one-month study, participants attended weekly appointments 
where they were asked questions about their diet, sexual activity, alcohol, tobacco, and other drug use. 
Arrayit Dried Blood Spot cards were used to measure both red blood cell folate and serum folate values. 
Alcohol use was measured by a WrisTAS alcohol monitor. 

Results: Serum folate values were markedly lower among individuals after drinking events, regardless of 
consumption. Likewise, all red blood cell folate values were below the threshold recommended by CDC 
and WHO for women of child bearing potential. 

Conclusions: Overall consumption of folate was low for a sample of women of childbearing potential. 
Additionally, folate consumption was highest among those who were sober less frequently. This study 
found that it is feasible use transdermal alcohol sensors among female adolescents and young adults. 

Acknowledgements: This work was supported by the National Institute of General Medical Sciences 
(grant number P20GM109097, 2017). 

Contact Email: ashleigh.chiaf@okstate.edu  
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Enhancing the assessment of externalizing disorders through sign- and 
goal-tracking behaviors 

Presenter name:  Janna Colaizzi, PhD 

Additional authors: Martin Paulus, PhD, Florence Breslin, Jennifer Stewart, PhD 

Home institution: Laureate Institute for Brain Research 

Address: 6655 S Yale Ave Tulsa, OK 74136 

Externalizing disorders (ED) in youth, characterized by impulsivity and inattention, predict impulse control 
disorders in adulthood making it crucial to understand the biobehavioral underpinnings of ED. While 
research on ED is limited to self-report or neuroimaging, a paradigm called sign- and goal-tracking, an 
objective measure of goal-directed behaviors and impulse control, offers a promising methodology for ED 
prediction and classification. Animal research shows that rodents presented with a cue signaling food 
delivery either (1) goal-track by showing a bias toward reward delivery, or (2) sign-track showing a bias 
toward reward cues. Sign-tracking correlates to biobehavioral indicators of impulsivity, reward sensitivity, 
and vulnerability to addiction, characteristic ED traits. Both ED and sign-tracking are heightened in 
individuals experiencing stressful early environments (youth experiencing maladaptive parenting or 
rodents reared in social isolation). Although the behaviors theoretically overlap, little is known about 
whether sign-tracking in humans corresponds to ED-relevant brain activation during inhibitory control 
and reward processing. Associations evident in animal models demonstrate a potential for translational 
validity; therefore, using an objective behavioral paradigm in humans to measure impulse control deficits 
would provide a novel assessment of risk for psychopathology. By measuring sign- and goal-tracking, ED 
symptoms, and behavioral and neurobiological indicators of impulsivity and reward processing in human 
children, the current study aims to assess: (1) the predictive validity of a sign- and goal-tracking paradigm 
for impulsivity and reward processing; and (2) the translational validity of neurological characteristics of 
sign- and goal-tracking from animal models to humans. 

 

Funding acknowledgement: This work was supported by the Neuroscience-Based Mental Health 
Assessment and Prediction (NeuroMAP)- Center of Biomedical Research Excellence (CoBRE) Pilot Project 

Contact email: jcolaizzi@laureateinstitute.org   
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The Mechanism of Exosome microRNA Enrichment in Pancreatic Cancer Cells 

 
Yi-Fan Xu, Xiaohui Xu, Amy Gin, Jean D. Nshimiyimana, Blaine H.M. Mooers, Bethany 

N. Hannafon, Wei-Qun Ding  

Department of Pathology, University of Oklahoma Health Sciences Center, Oklahoma City,  
OK 73104, USA 

 
 
Background: Exosomes are extracellular vesicles containing a variety of biological molecules 
including microRNAs (miRNAs). We have recently demonstrated that certain miRNA species are 
selectively and highly enriched in pancreatic cancer exosomes with miR-1246 being the most 
abundant. Since exosome miRNAs have been shown to mediate intercellular communication in 
the tumor microenvironment that promotes cancer progression, understanding how exosomes 
selectively enrich miRNAs to initiate exosome miRNA signaling in cancer cells is critical to 
advancing cancer exosome biology. The aim of this study was to identify RNA binding proteins 
(RBPs) that mediate exosome miRNA enrichment in pancreatic cancer cells.  
 
Methods and Results: A biotin-labeled miR-1246 probe was used to pull-down RBPs from the 
PANC-1 cell lysate. SRSF1, EIF3B and TIA1 were among the RBPs identified through proteomic 
analysis that are highly associated with the miR-1246 probe. RNA immunoprecipitation (RIP) and 
electrophoretic mobility shift assay (EMSA) confirmed the binding of SRSF1 to miR-1246. 
Lentivirus shRNA knockdown of SRSF1 in pancreatic cancer cells selectively reduced exosome 
miRNA enrichment whereas GFP-SRSF1 overexpression enhanced the enrichment as analyzed 
by next generation small RNA sequencing or qRT-PCR. miRNA sequence motif analysis using 
the MEME Suite identified a common motif shared by the majority of SRSF1-mediated exosome 
miRNAs. EMSA confirmed that a decoy motif mimic inhibits the binding of SRSF1 to the miR-1246 
sequence.  
 
Conclusions: SRSF1 mediates selective exosome miRNA enrichment in pancreatic cancer cells 
via binding to a commonly shared miRNA sequence motif. 
 
Funding: This work was supported by National Institute of General Medical Sciences of the 
National Institutes of Health (P20GM103640, P20GM103447, and U54GM104938), and the 
Presbyterian Health Foundation. 
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The Caseinolytic Protease P System in Clostridioides difficile 

Nathan P. Lavey1, Tyler Shadid2, Jimmy D. Ballard2, and Adam S. Duerfeldt1 

 
1Department of Chemistry and Biochemistry, University of Oklahoma, Norman, OK 73019 
2Department of Microbiology & Immunology, University of Oklahoma Health Sciences Center, 
Oklahoma City, OK 73014 

 

As a key regulator of virulence in infectious bacteria and given its roles in mediating protein 
turnover and bacterial homeostasis, caseinolytic protease P (ClpP) has emerged as a new target 
for antimicrobial development. Although the general roles of ClpP in bacterial virulence are 
widespread, the distinct attributes regulated by ClpP are organism dependent and have not been 
defined in Clostridioides difficile. Because ClpP has become a promising antibacterial target and 
modulation of this proteolytic system is being pursued as both a narrow and broad-spectrum 
approach, it is important to recognize that targeting ClpP could exacerbate C. difficile infection 
(CDI) or, on the contrary, be a great target to exploit for CDI. This poster will provide an update on 
our work aimed at determining the functional nuances, biological significance, and therapeutic 
potential of the ClpP system in C. difficile.  

 

Funding: Research support provided by the Oklahoma Center for the Advancement of Science 
and Technology (OCAST, HR15-161, ASD) and by an Institutional Development Award (IDeA) 
from the National Institutes of General Medical Sciences (P20GM103640, ASD and JDB) within 
the National Institutes of Health. Additional support was provided by the National Institute of 
Infectious Disease (R01AI119048, JDB).  

 

Contact email: adam.duerfeldt@ou.edu  
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Germline-specific HSF1 transcriptional program dictates its role in reproduction 

Purevsuren Erdenebat1, Stacey Edwards1, Lalit Kumar1, Jian Li1 
1Functional and Chemical Genomics, Oklahoma Medical Research Foundation, Oklahoma City, OK 73105 

 
The heat shock transcriptional factor 1 (HSF1) is the central regulator of the heat shock response 
(HSR), a conserved transcriptional response to proteotoxic stress. HSF1 is also required for germ 
cell development and reproduction in both invertebrates and vertebrates. The only HSF in 
Drosophila is essential for oogenesis, and the mouse HSF1 is required for both meiotic oogenesis 
and spermatogenesis. However, how HSF1 functions in reproduction and whether it is through 
HSF1’s canonical role in the HSR are largely unknown. We took the nematode Caenorhabditis 
elegans as a model and applied the auxin-inducible degradation (AID) system to investigate 
HSF1’s functions and its regulation specifically in germ cells. We found that depletion of HSF1 in 
germ cells before the mid-L3 larval stage leads to complete sterility. The temporal requirement for 
HSF1 in fertility and immunofluorescence imaging of HSF1-depleted gonads suggested that 
HSF1 contributes to germ cell proliferation, and is essential for prophase I of meiosis. Our genetic 
analyses suggested that hyper-activation of DAF-16/FOXO, which occurs when the IGF-1/PI3K 
pathway is inhibited, could compensate for the loss of HSF1 in germ cells. In addition, we found 
that the germ cells have a distinct HSR from that of somatic tissues. Collectively, our data 
suggested that C. elegans germ cells utilize unique transcriptional programs in reproduction as 
well as coping with stress. 

 

Funding: 2P20 GM 103636-06 

Contact:  

purevsuren-erdenebat@omrf.org  

jian-li@omrf.org 
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apolipoprotein B paralogs are required for regeneration in planarians 

 
Christina G. Bruxvoort (1), Jannette Rodriguez-Otero (2), Phillip A. Newmark (3), and David Forsthoefel 
(1, 2)* 
 
(1) Functional and Chemical Genomics Research Program, Oklahoma Medical Research Foundation, 
Oklahoma City, Oklahoma, USA; (2) Department of Cell and Developmental Biology, University of Illinois 
at Urbana-Champaign, Urbana, Illinois, USA; (3) Howard Hughes Medical Institute and Morgridge 
Institute for Research, University of Wisconsin-Madison, Wisconsin, USA; *presenter 
 

Successful regeneration requires the upregulation of proliferation and differentiation by 
progenitor cells, but the identities of molecules that regulate progenitors, and the mechanisms that 
control their expression, are poorly understood. In planarians (freshwater flatworms), surgical 
amputation rapidly induces proliferation of pluripotent somatic stem cells called neoblasts. Within ten 
days, neoblast progeny rebuild damaged tissues: even small animal fragments completely regenerate 
into viable animals with perfectly restored internal organs. Previously, we found that an 
intestine-enriched transcription factor, nkx2.2, was unexpectedly required not only for intestinal 
regeneration, but also for formation of the wound blastema and neoblast proliferation, suggesting the 
intestine is a source of molecules that regulate neoblast dynamics. We have now identified two 
homologs of apolipoprotein B, apob-1 and apob-2, whose mRNAs are also highly enriched in the 
intestine and dependent on nkx2.2 for their expression. Mammalian and insect apoB proteins regulate 
biogenesis and secretion of lipoprotein particles (LPs) that transport neutral lipids (triglycerides and 
cholesteryl esters) between tissues. Because planarians store diet-derived neutral lipids in the intestine, 
we hypothesized that reduction of apoB levels would block intestinal lipid export and interfere with 
regeneration. dsRNA-mediated knockdown of apoB-1 or apoB-2 individually had no effect on animal 
viability or regeneration, suggesting functional redundancy. However, simultaneous knockdown of 
apoB-1 and apoB-2 reduced morphogenesis of the wound blastema, and disrupted multiple aspects of 
regeneration, including re-establishment of axial polarity, stem cell proliferation, and regrowth of the 
central nervous system and pharynx (planarians' feeding organ). Neutral lipids accumulate in 
apoB-1(RNAi);apoB-2(RNAi) planarians, consistent with the idea that LP production or export requires 
apoB. Furthermore, planarian lipoprotein receptor paralogs are expressed by stem cells and their 
differentiating progeny in regenerating tissues. Together, these results suggest that Nkx-family 
transcription factors may have an underappreciated role in the coordination of lipid metabolism, and 
that regeneration requires active regulation of LP trafficking for delivery of lipids and/or other 
LP-transported molecules to support new tissue production. 

 
 This project was supporting by NIH/COBRE GM103636 (Project 1 to DJF) and the Oklahoma 
Medical Research Foundation 
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Studying Chromatin Accessibility in Human SLE at Single-Cell Resolution 
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3Department of Stem Cell and Regenerative Biology, Harvard University, Boston, MA 

 
Introduction 
Chromatin accessibility is a critical epigenetic feature that identifies open regions of the genome, which 
indicate the availability of regulatory factor binding sites and the activity level of genetic functions, such 
as transcription, replication, and DNA repair. To better understand how chromatin accessibility differs 
with systemic lupus erythematosus (SLE), we applied a novel sequencing technique, single-cell assay for 
transposase accessible chromatin with sequencing (sciATAC-seq), to peripheral blood mononuclear cells 
(PBMCs) isolated from 45 SLE patients and 50 controls.  
 
Methods 
PBMCs were fixed using 0.1% paraformaldehyde and treated with transposase to attach specific adaptor 
index pairs. Eight samples were pooled and re-distributed into six 96-well plates with 20 cells per well, 
then a unique primer pair was added to each well for PCR amplification. After PCR amplification, the 
DNA from each cell was tagged with a unique barcode combination (2 adaptor indexes and 2 primers). 
DNA was then sequenced on the Illumina Next-seq platform and analyzed by custom software 
developed together with the BROAD Institute (Cambridge, MA).  
 
Results 
We detected a total of 381,344 accessibility sites. Twelve different blood cell types were assigned based 
on reference bulk ATAC assays. We found 38,262 chromatin locations with significantly altered 
chromatin accessibility in SLE. We then integrate genotyping data to discover the genetic variants with 
significant allelic imbalance (caQTLs). 203 significant caQTLs were found in the differentially accessible 
regions; the majority of which were in monocytes.  
 
Discussion 
Using the highly scalable single-cell chromatin accessibility assay, sciATAC-seq, we were able to 
differentiate subpopulations of blood cell, thus identifying cell-specific changes in ATAC-peaks in SLE 
patients. Significant caQTLs can be identified in a cell-specific manner with this assay. In future studies, 
we will combine the sciATAC-seq data with single-cell RNA-seq data to further explore cell-specific 
variants that modulate gene expression through regulating chromatin accessibility. 
 
Funding Sources: 
This study was supported by the Presbyterian Health Foundation’s (PHF) Seed Grant.  
 
Acknowledgement 
We thank Dr. Graham Wiley, Stuart Glenn, and the Clinical Genomics Center at OMRF for their 
intellectual and technical support.  
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Histology, Immunohistochemistry, & Microscopy (HIM) Core at Stephenson 
Cancer Center Phase II COBRE, Oklahoma City, Oklahoma 

 
Kar-Ming Fung, Muralidharan Jayaraman, Sheeja Aravindan, Louisa Williams, Danny 
Dhanasekaran 
 
Stephenson Cancer Center, University of Oklahoma Health Sciences Center, 975 NE 10th Street, 
BRC1471, Oklahoma City OK 73104. 
 
HIM Core is located at Biomedical Research Center, a convenient and central location to the 
researchers, on campus. This core is directed by an experienced board certified pathologist and 
provides five different services. First, it provides consultation on design of experiment when 
histologic techniques are used and assistance in the interpretation of staining results and 
histopathologic changes. Second, it provides a full line of conventional histologic services form 
tissue processing to paraffin and frozen sectioning plus multiple automated conventional stains 
such as hematoxylin-eosin stain. Third, this core has a Leica BOND III and a Leica BOND RX 
automated staining machine with a total capacity of 60 slides per round. We offer 
immunohistochemistry, immunofluorescence, chromogenic and fluorescence based automated 
in situ hybridization (ISH) using RNAScope® & BaseScope®, and combined 
immunohistochemistry and ISH. In particular, BaseScope® allows us to detect RNA sequence 
down to 50 base pairs and this allows us to detect circRNA and miRNA. We also provide other 
advanced staining techniques such as TUNEL and enzyme histochemistry. Fourth, HIM core 
construct tissue microarray (TMA) from tissue blocks provided by the Biospecimen Core of our 
COBRE. Fifth, we provide bright-field whole slide scanning using a Leica-Aperio scanner. In 
addition, we have the whole set of image analysis software from Leica-Aperio that includes 
GENIE histologic recognition, TMA segregation, ISH quantitation, and other algorithms such as 
positive nuclear count, cytoplasmic pixel count, membranous pattern pixel count, color 
deconvolution, and others. We also provide traditional bright-field, dark-field, polarized, and 
fluorescence photomicroscopy.  
 
Contact information: karming-fung@ouhsc.edu   
Grant Support: NIGMS P20 GM103639 
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Identification of Systemic Lupus Erythematosus Causal Risk Variant Candidates 
Spanning the UBE2L3 Haplotype  

 
Jaanam Gopalakrishnan1,2, Yao Fu1, Satish Pasula1 and Patrick M Gaffney1,2 
  1 Genes and Human Diseases Research Program, Oklahoma Medical Research Foundation, Oklahoma 
City, OK, USA, 2Department of Pathology, University of Oklahoma Health Science Center, Oklahoma City, 
OK, USA. 
 
Background: Genome-wide association studies identified a 67kb risk haplotype that spans the 
ubiquitin-conjugating enzyme E2 L3 (UBE2L3) gene to confer disease risk in systemic lupus 
erythematosus (SLE). Presence of UBE2L3 risk haplotype can significantly increase the 
expression of the UBE2L3 encoded protein, E2 ubiquitin-conjugating enzyme (UbcH7) involved 
in the ubiquitin signaling pathway. Increased UbcH7 expression, enhances NFκB activation 
leading to elevated inflammatory responses implicated in SLE. In this study, we aim to identify 
the SLE causal variant candidates spanning the UBE2L3 risk haplotype that increase UBE2L3 
expression. 
 
Methods: Seven variants within the UBE2L3 risk haplotype that overlap chromatin accessible 
regions in T or B lymphocytes or monocytes from SLE patients were selected for screening 
causal variant candidates. Allelic variations were evaluated using a combination of 
electrophoretic mobility shift assays, reporter assays, HiChIP assays and chromatin 
conformation capture (3C) assays, in EBV-transformed B cells, for their causal variant candidate 
status. 
 
Results: Five out of the seven variants tested have increased binding of nuclear protein 
complexes to the risk allele, with or without stimulation. Risk alleles of rs140490, rs12484550, and 
combination of rs140491, rs11089620, exhibited increased enhancer activity. Three-Dimensional 
chromatin landscape of the UBE2L3 locus revealed significant long-range interactions of YDJC 
promoter (rs3747093) with the UBE2L3 promoter (rs140490, rs140491, rs11089620) via a 
H3K27ac loop.  3C assays, confirmed that the presence of risk alleles can result in increased 
long-range DNA interaction from YDJC promoter to the UBE2L3 promoter. 
 
Conclusion: Our results suggest that SLE causal variant candidates function through enhanced 
transcription factor binding that may strengthen long-range DNA looping interactions with the UBE2L3 
promoter to promote increased UbcH7 expression associated with the SLE risk haplotype. Functionally 
validating the identified causal variant candidates spanning the UBE2L3 risk haplotype will be critical for 
understanding the molecular dysregulation of the UBE2L3 in human SLE. 
 
Funding sources: NIH R01 AR063124, P30 GM110766. 
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Equipment and Services of the Ralph N. Adams COBRE Core Nanofabrication Facility 

 
Ryan Grigsby1 and Susan M. Lunte1,2,3,4 

 
1The Center for Molecular Analysis of Disease Pathways, 2The Ralph N. Adams Institute for 
Bioanalytical Chemistry, 3Department of Pharmaceutical Chemistry, 4Department of Chemistry, 
University of Kansas 
 
The Adams Nanofabrication Core Lab, is a core lab within the Kansas University Nanofabrication 
Cleanroom Facility, and is supported by the Center for Molecular Analysis of Disease Pathways 
COBRE. The Adams Nanofab primarily caters to researchers who are manufacturing micro- and 
nanofluidic devices for biomedical research, but has the equipment and resources to 
accommodate broad research applications with micro- and nanofabrication needs. The core lab 
consists of about 1,300 ft2 of ISO class 5, 1,700 ft2 of ISO class 6 and 1,250 ft2 of ISO class 7 
cleanroom space, housing tools and materials for techniques including photolithography, 
nano-imprint lithography, plasma (dry) etching (ICP-RIE), wet etching, metal and dielectric 
material thin film deposition, ellipsometry, profilometry, wafer dicing, laser ablation and 
engraving, 3D printing, hot embossing, and COMSOL software for device modeling. In addition, 
the facility has numerous microscopes for general inspection, ovens and furnaces, ultrapure 
water, dedicated process fume hoods and filtered lighting for photolithography. 
 
This facility is under the direction of Dr. Susan Lunte. Services and usage of the facility are 
available to researchers from all Kansas universities. Training is provided to new investigators 
and graduate students in the use of micro- and nanofabrication procedures and equipment. In 
addition, researchers from both non-Kansas academic and private industry institutions may 
contract with the facility for consultation and services. Hourly and per-use rates apply for facility 
access, equipment usage, and staff labor. Consultation is free. 
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Next Generation Sequencing at KU Genome Sequencing Core 

Jennifer L. Hackett1,2,3,4, 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, Lawrence KS, USA 

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 the University of Kansas (KU). The 
major mission of the GSC is to provide researchers with next-generation sequencing (NGS) 
technologies. NGS, carried out in a massively parallel fashion, has been revolutionizing 
bio-medical research and used in a growing list of applications. Projects supported by the GSC 
include de novo genome assembly, genome re-sequencing for identification of mutations and 
polymorphisms, transcriptome analysis (RNA-seq), and epigenomic and gene regulation studies 
such as ChIP-seq, Methyl-seq, and small RNA analysis. The GSC enhances the genomics 
infrastructure already at KU by providing a range of Illumina sequencing platforms including the 
NextSeq 550 (mid-sized genome re-sequencing or transcriptome projects) and the MiSeq 
(metagenomic or targeted amplicon sequencing projects) to researchers at KU-Lawrence and 
across the region. To capture the full power of NGS, we provide a whole range of project support, 
from project consultation, sample quality check, library construction, cluster generation, data 
generation, to preliminary data analysis (FASTQ generation and demultiplexing). For latest 
pricing, current sequencing queue, or other info, visit the core’s website: https://gsc.ku.edu/. 

Acknowledgment 
The Genome Sequencing Core is part of the KU Center for Molecular Analysis of Disease 
Pathways, which is supported by NIH COBRE grant NIGMS 1P20GM103638-01 (PI: Dr. S. 
Lunte). The GSC also receives support from NIH grant NIGMS P20 GM103418. 

Contact Email 
gsc@ku.edu  
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Biospecimen Core at Stephenson Cancer Center COBRE Phase II, Oklahoma City, Oklahoma 

 
Muralidharan Jayaraman, Sheeja Aravindan, Kar-Ming Fung, Danny Dhanasekaran 
 
Stephenson Cancer Center, University of Oklahoma Health Sciences Center, 975 NE 10th Street, 
BRC1471, Oklahoma City OK 73104. 
 
Biospecimen Core of the Stephenson Cancer Center (SCC) COBRE was established during 
Phase I. The core provides well-preserved and properly annotated biospecimen such as tissue 
and blood components to the COBRE investigators and other cancer researchers in SCC of the 
University of Oklahoma. The Core also supports the investigators in the conception of 
prospective specimen collection protocols and specimen analysis to minimize the effect of 
pre-analytic and analytic variables on study results. In conjunction with the Histology, 
Immunochemistry, and Microscopy Core of COBRE at SCC, histologic quality control will be 
ensured by board- certified pathologists. In addition, the core provides tissue processing services 
including the preparation of formalin-fixed paraffin-embedded (FFPE) and optimal cutting 
temperature (OCT) embedded tissue blocks for subsequent histopathological analysis. To assist 
cancer researchers in carrying out high-throughput molecular profiling studies in cancer, the core 
provides tissue microarray construction service. With advancement in Precision medicine, 
isolation of tumor cells from individual patients and understanding their biology is critical. In order 
to isolate circulating tumor cells from patient blood, RareCells Circulating tumor cell isolation 
system is available. While, to isolate tumor cells from the tumor microenvironment a Leica Laser 
microdissection system is set up. Researchers can access the different services using 
scheduling service provided by iLab Inc. scheduling system. All researchers are required to 
acknowledge the core facility for the services provided in their ensuing publications.  
 
Contact information: muralidharan-jayaraman@ouhsc.edu  
Grant Support: NIGMS P20 GM103639 
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Metformin during pregnancy increases fetal liver mitochondrial biogenesis and 
improves offspring long-term metabolic outcome 

Mary E Jensen, April M Teague, and Steven D Chernausek, and Shaoning Jiang 

Department of Pediatrics, Section of Diabetes and Endocrinology, University of Oklahoma Health 
Sciences Center, Oklahoma City, OK 

Adverse maternal environments, such as diabetes and obesity, have an effect on fetal 
development and offspring long-term health. Effective interventions to optimize the perinatal 
environment to abrogate such effect remain elusive. Metformin is the first-line treatment for type 2 
diabetes. However, the use of metformin in pregnancy has been limited due to the ability of 
metformin to cross placenta and incomplete knowledge about the impact of metformin on fetus 
and offspring long-term outcome. We hypothesized that metformin will increase mitochondrial 
abundance and function within the fetal liver and have long-term beneficial effects on the 
offspring of mice on a high fat diet (HFD). Female mice were fed with control diet, HFD, or HFD 
with metformin supplied in the drinking water for 6 weeks before mating, throughout gestation and 
lactation. Fetal liver tissues were collected at gestational day 18.5. Maternal metformin treatment 
significantly improved mitochondrial biogenesis and abundance in fetal liver, evidenced by 
increased levels of mitochondrial transcription factor A, Cytochrome c Oxidase IV, and 
mitochondrial DNA copy number. The adult male offspring of the HFD-fed mothers exhibited 
increased adiposity and impaired glucose tolerance compared to control offspring in response to 
postnatal HFD challenge, which were prevented by pre-weaning metformin treatment. In addition, 
maternal metformin administration significantly increased histone acetylation (H3K27) in the fetal 
liver, which can be a potential epigenetic mechanism underlying the long-lasting protective effects 
of metformin on offspring. Together, these findings revealed a protective role of metformin during 
pregnancy in fetal mitochondrial activity and offspring long-term metabolic outcome. 

Funding: This study was funded by Diabetes COBRE (PI: Dr. Jian-Xing Ma; pilot project PI: S. 
Jiang) and Presbyterian Health Foundation seed Grant (PI: S. Jiang) 
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Effects of metformin on epigenetic regulation of placental mitochondrial 
biogenesis in maternal diabetes 

Shaoning Jiang, April M Teague, Jeanie B Tryggestad, and Steven D Chernausek 

Department of Pediatrics, Section of Diabetes and Endocrinology, University of Oklahoma Health 
Sciences Center, Oklahoma City, OK 

Metformin is the first-line treatment for type 2 diabetes. However, the use of metformin in 
pregnancy is controversial due to the concerns related to its ability to cross placenta and potential 
negative effects on offspring. Our previous studies demonstrate that maternal diabetes impairs 
placental mitochondrial biogenesis and the activity of AMP-activated protein kinase (AMPK). The 
present study examined the effects of metformin on those metabolic signaling in human placenta 
as well as in a rodent model. Treating human placental explants from diabetic women with 
metformin resulted in AMPK activation, and increased expression of key factors of mitochondrial 
biogenesis, including peroxisome proliferator-activated receptor gamma coactivator 1-alpha 
(PGC-1α) and downstream mitochondrial transcription factor A (TFAM). To verify that similar 
effects were present in vivo, we treated mice fed a high fat diet throughout pregnancy with 
metformin. Metformin treatment increased placental TFAM abundance, and prevented maternal 
high fat diet-induced glucose intolerance in offspring. Finally, we explored potential epigenetic 
explanations for these observations. We found that in human placentae, maternal diabetes was 
associated with decreased histone acetylation (H3K27 acetylation) and increased protein 
abundance of DNA methyltransferase 1 (DNMT1), the enzyme responsible for maintenance of 
DNA methylation. After treating diabetic placental explants with metformin, H3K27 acetylation 
was increased, and DNMT1 expression was decreased and accompanied by a decrease in DNA 
methylation in the PGC-1α promoter region. Together, these findings demonstrate the capability 
of metformin to stimulate placental mitochondrial biogenesis, reverse the aberrant epigenetic 
alterations occurred in maternal diabetes during pregnancy, and improve offspring glucose 
homeostasis. 
 

Funding: This study was funded by Diabetes COBRE (PI: Dr. Jian-Xing Ma; pilot project PI: S. 
Jiang) and Presbyterian Health Foundation seed Grant (PI: S. Jiang) 
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The Computational Chemical Biology Core: A Chemical Biology of Infectious 
Disease COBRE Core Laboratory 

 

David K. Johnson1,2
 (dkjohnson@ku.edu) 

 

1Computational Chemical Biology Core, University of Kansas, Lawrence, KS, USA; 2Molecular Graphics 
and Modeling Lab, University of Kansas, Lawrence, KS, USA 
 

The University of Kansas Computational Chemical Biology Core (CCB) works in collaboration with the 
Molecular Graphics and Modeling (MGM) Laboratory to provide the computational resources and 
expertise to enhance the productivity of researchers studying infectious diseases in addition to other 
projects. The CCB has the tools and expertise to perform virtual screening, small molecule docking, 
chemoinformatics analysis of high-throughput screening hits, binding site prediction, 
protein/peptide/antibody modeling and docking, protein design, and molecular dynamics simulations. The 
CCB has particular expertise in initial hit identification of non-traditional, or “difficult”, drug targets such 
as protein-protein or protein-RNA interfaces.  

 

The CBID COBRE is funded by the NIH NIGMS grant 1P20GM113117. 
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TMS induced slowing of pursuit and depth from motion parallax 

Mark Nawrot1, Andrew Heinz1, Shanda D. Lauer2, Jeffrey S. Johnson1 

1Center for Visual and Cognitive Neuroscience, Department of Psychology, North Dakota State 
University, Fargo ND 

2Army University, Ft. Leavenworth, KS 

The unambiguous perception of depth from motion parallax (MP) relies on the neural integration of 

retinal image motion with a pursuit eye movement signal. To investigate underlying neural mechanisms, 

Transcranial Magnetic Stimulation (TMS) was used to study the role of the slow eye-movement region of 

the Frontal Eye Fields (FEFsem) in generating the necessary pursuit signal. If TMS of FEFsem increases 

the pursuit latency for contralateral movements, and if FEFsem provides the necessary pursuit signal for 

perception of depth from MP, then TMS of FEFsem should increase the presentation duration needed 

depth from a MP stimulus translating in the contralateral direction. FEFsem was localized to individual 

anatomy (T1-weighted MRI) and functionally refined as the region of FEF that, when stimulated, 

produced an increase in pursuit latency. Following localization, single-pulse TMS was applied to right 

FEFsem 50 msec after stimulus motion onset during: i) pursuit, ii) motion perception, and iii) MP depth 

perception tasks. In the MP task, observers reported perceived depth phase (2AFC) upon viewing a 

computer-generated random-dot MP stimulus making a single translation of duration (t). Between trials, 

t varied in two interleaved staircases, one for each direction of stimulus translation. Stimuli were 

presented on a 120 Hz CRT and eye position was monitored with remote optics eye-tracking. Overall, 

TMS produced an average 25 msec increase in pursuit latency in the contralateral direction, but not in 

the ipsilateral direction. As hypothesized, TMS also produced direction and task-specific effects on 

performance; there was an average 25 msec increase in the MP presentation duration needed for depth 

perception with stimulus translations in the contralateral direction. The temporal magnitude of the 

pursuit and MP effects were significantly correlated. These results indicate that FEFsem has a role in the 

production of the pursuit signal needed for the unambiguous perception of depth from MP. 
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NDSU Center for Visual and Cognitive Neuroscience (CVCN) Core Facilities: 
High-Density EEG/Neurostimulation Core 

Jeffrey S. Johnson, Benjamin Balas, Alyson Saville, Mark E. McCourt 

The EEGC consists of several laboratories for the conduct of high-density EEG neuroimaging 
experiments, and possesses the capability of non-invasive neurostimulation. The overarching enterprise 
of the CVCN is to facilitate the ability of our researchers to conduct experiments 

that shed light on the relationship (causal or correlational) between nervous system activity and human 
sensation, perception, cognition and action. The history of vision science has proven that indirect 
measures of neural function, such as sensory thresholds or perceptual matches, are a remarkably 
powerful tool for the “psychoanatomical” dissection of nervous system structure and function, but 
recent advances in neuroimaging technology have resulted in the development of non-invasive methods 
allowing the direct observation of ongoing brain activity during the execution of sensory, perceptual and 
cognitive tasks. Clearly, it is a major benefit when advances made through psychophysical 
experimentation and indirect inferences can be supplemented and augmented by parallel experiments 
that directly reveal neural activity. When you add to this the ability to non-invasively stimulate specific 
cortical regions, either prior to or during the execution of behavioral tasks, the ability to draw causal 
inferences regarding the neural substrates of perceptual and cognitive functions is vastly increased. 

 

Funding: NIGMS/NIH P30 GM103505 
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Discovery of small molecule inhibitors targeting the E3 ubiquitin ligase activity of 
the HSV-1 ICP0 protein using an in vitro high throughput screening assay 

 
Thibaut Deschamps1, Hope Waisner1, Christos Dogrammatzis1, Anuradha Roy2, Shibin Chacko3, 
Chamani Perera3, Thomas E. Prisinzano4 and Maria Kalamvoki1* 
 
1University of Kansas Medical Center, Department of Microbiology, Molecular Genetics, Immunology 
(mkalamvoki@kumc.edu) 
 
2University of Kansas at Lawrence, Infectious Disease Assay Development Core 
 
3University of Kansas at Lawrence, Synthetic Chemical Biology Core Facility 
 
4Department of Medicinal Chemistry, University of Kansas at Lawrence 
 
 
Abstract 
Herpes simplex virus-1 (HSV-1) has infected more than 80% of the population. Reactivation of the virus 
causes diseases that range in severity from benign cold sores to fatal encephalitis. Since acyclovir and its 
derivatives were launched for herpesviruses control almost four decades ago, the search for novel 
antivirals has waned. However, as life expectancy has increased so has the number of 
immunocompromised individuals, who receive prolonged treatment for HSV recurrences. This has led to 
an increase in unresponsive patients due to virus-acquired drug resistance. Thus, novel treatments need 
to be explored.  
Herein, we explored the HSV-1 ICP0 E3 ligase as a potential antiviral target because: (i) ICP0 is expressed 
before virus replication; (ii) it is essential for the infection in vivo; (iii) it is required for efficient 
reactivation of the virus from latency; (iv) inhibition of its E3 ligase activity will sustain host immune 
responses; and (v) it is shared by other herpesviruses.  
We have developed a high throughput screening assay, based on the auto-ubiquitination properties of 
ICP0, to identify small molecule inhibitors of the ICP0 E3 ubiquitin ligase activity. Through a pilot 
screening we identified nine compounds that displayed a dose-dependent inhibitory effect on ICP0 but 
not on a control E3 ubiquitin ligase. Following validation, one compound displayed ICP0-dependent 
inhibition of HSV-1 infection. This compound appears to bind ICP0, it blocked ICP0 self-elimination, and 
it blocked wild type but not ICP0-null virus gene expression. This scaffold displays specificity and could 
be used to develop optimized ICP0 E3 ligase inhibitors. 
 
Acknowledgement  
Research reported in this work was supported by the National Institute of General Medical Sciences 
(NIGMS) of the National Institutes of Health under award number P20GM113117. 
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Neutrophil granule proteins inhibit amyloid beta (Aβ) aggregation and neurotoxicity 

Anne Kasus-Jacobi 
University of Oklahoma Health Sciences Center 
 
 
Abstract embargoed until June 8, 2019 
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Parent-Adolescent Dyadic Neurofeedback with Real-Time fMRI 

Kara L. Kerr1, Amanda Sheffield Morris1,2, & Jerzy Bodurka2,3 

 

1. Department of Human Development and Family Sciences, Oklahoma State University, Tulsa, OK 74106 
2. Laureate Institute for Brain Research, Tulsa, OK 74136 
3. Stephenson School of Biomedical Engineering, The University of Oklahoma, Norman, OK 73019 

 

Depression among adolescents has increased significantly over the past decade. Developmental 
research has documented that youth with difficulty regulating emotions are at greater risk for 
depression and that the quality of the parent-adolescent relationship influences this risk. The 
parent-adolescent relationship is thus a prime target for intervention and prevention efforts for 
adolescent depression. We here present a study to promote parenting practices in support of 
adolescent emotion regulation that may ultimately be used as an intervention in adolescent depression. 
This study combines: (1) hyperscanning, an innovative approach using concurrent functional magnetic 
resonance imaging (fMRI) to simultaneously measure neural responses of two interacting individuals; 
and (2) real-time fMRI (rt-fMRI) neurofeedback, a method used for training participants to regulate 
activity in a specific brain region. Specific aims of the current study are: (1) to develop and test the 
feasibility of a hyperscanning fMRI neurofeedback protocol in mothers and their adolescent daughters, 
(2) to determine preliminary effects of neurofeedback on neural activation and emotional experience 
during dyadic social interaction, and (3) to identify short-term effects of dyadic neurofeedback training. 
The proposed study will use hyperscanning to provide mothers with real-time neurofeedback of their 
daughters’ brain activation in the anterior insular cortex (aIC) while mothers are responding to their 
daughters during an emotion discussion task. This study will examine the feasibility of utilizing aIC dyadic 
neurofeedback in mother-daughter dyads and will explore its effects on emotional experience and 
dyadic synchrony in resting-state networks. 

 

Funding acknowledgement: This work was supported by the Neuroscience-Based Mental Health 
Assessment and Prediction (NeuroMAP)- Center of Biomedical Research Excellence (CoBRE) Pilot 
Project. 

 

Contact email: kara.kerr@okstate.edu 
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A pilot randomized clinical trial examining mindfulness-based stress reduction for 
youth with early life adversity 

Namik Kirlic1, Elisabeth Akeman1, and Robin L. Aupperle1 
1Laureate Institute for Brain Research, Tulsa, OK, 74136 

 
Background: Early life adversity (ELA) is one of the strongest predictors of psychopathology 
later in life and is associated with poorer responses to psychological interventions. There is a need 
to identify preventive interventions that target disrupted psychological mechanisms in these 
individuals. 
Objectives: To assess the impact of mindfulness on symptoms and emotion regulation in youth 
exposed to ELA. 
Methods: Thirty-nine youth (mean age[sd]: 14.28[.76]) with ≥3 adverse childhood experiences 
were randomized to an eight-session mindfulness-based stress reduction intervention (MBSR) or 
control group (CTRL). The primary outcome was the Mood and Feelings Questionnaire, while the 
secondary outcomes, related to emotion regulation, included the Difficulties in Emotion 
Regulation Scale and behavior on the Emotional Conflict Task. 
Results: MBSR was associated with a reduction in mood symptoms from baseline to follow-up 
(95%CI: .26 to 4.96; p<.05, d=.65). Emotional awareness increased from baseline to follow-up 
(95%CI: .23 to 4.59; p<.05, d=.39), which was accompanied by increases in response times during 
emotional conflict regulation (95%CI: -102.73 to 2.90; p=.06, d=.73). 
Conclusions: MBSR may be effective in targeting symptoms and psychological mechanisms 
disrupted by ELA in youth. 
Trial Registration: NCT03633903 
Funding Source: National Institute of General Medical Sciences P20GM109097 
Contact: nkirlic@libr.net 
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VEGF is a master regulator of Müller glial health and integrity under diabetic or 
hypoxic stress, implication to neuroprotection during anti-VEGF therapies  

Authors and Affiliations: Yun-Zheng Le1,2,3,4, Shuhua Fu, Meili Zhu1 
1Departments of 1Medicine, 2Cell Biology, and 3Ophthalmology and 4Harold Hamm Diabetes 
Center, the University of Oklahoma Health Sciences Center, Oklahoma City, OK, 73104, USA 

To determine the role of vascular endothelial growth factor (VEGF) in diabetic retinopathy (DR) 
and age-related macular degeneration (AMD), we investigated VEGF receptor-2 (VEGFR2) 
signaling-mediated Müller glia (MG) health and integrity, trophic factor production, and their 
impacts on neuroprotection in vitro and in vivo. MG-specific VEGFR2 KO mice did not have any 
detectable loss of MG and retinal neurons under normal conditions, suggesting that VEGF 
signaling through VEGFR2 was not essential to MG viability normally. However, the conditional 
VEGFR2 KO mice demonstrated an accelerated loss of MG, rod and cone photoreceptors, 
ganglion layer cells, and inner nuclear layer neurons in diabetes/hypoxia. In vitro and in vivo 
analysis indicated that VEGF signaling in MG upregulated the production of brain-derived 
neurotrophic factor (BDNF) and glial cell line-derived neurotrophic factor (GDNF). BDNF, GDNF, 
and VEGF promoted Müller cell viability in an additive/synergistic manner. As proof-of-concept, 
MG and neuronal degeneration in conditional VEGFR2 KO mice could be rescued by the 
supplement of neurotrophins. Since a substantial portion of patients treated with anti-VEGF drugs 
for 5 years appeared to have very thin retinas (presumably severe retinal cell/neuron loss), which 
bears striking resemblance to that in our diabetic/hypoxic MG-specific VEGFR2 KO mice, it is 
likely that blocking VEGF signaling in MG may cause unwanted retinal neuronal degeneration in 
AMD patients subjected to long-term anti-VEGF treatment due to blocking VEGF 
signaling-mediated reduction of neurotrophin and other trophic factor production. Therefore, 
supporting MG viability with neurotrophins may be a feasible strategy for neuroprotection during 
anti-VEGF treatment. 

Grant support: NIH grants R01EY026970, P30GM122744, and P30EY021725, grants from PHF 
and OCASCR, and endowments from Harold Hamm and Choctaw Nation. 
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NAD(H) Redox Imbalance in the Heart Accelerates Diabetic Cardiomyopathy 

 

Ying Ann Chiao1, Christine Light2, Rong Tian3, Junichi Sadoshima4, Chi Fung Lee2 
1Aging and Metabolism Research Program, 2Cardiovascular Biology Research Program, 
Oklahoma Medical Research Foundation, Oklahoma City, OK 
3Mitochondria and Metabolism Center, University of Washington, Seattle, WA 
4Department of Cell Biology and Molecular Medicine, Rutgers NJMS, Newark, NJ 

 

Diabetes is linked to NAD(H) redox imbalance and lowered NAD+ levels, but the roles of 
NAD+ metabolism in diabetic cardiomyopathy are not established. We induced diabetes 
in C57BL6 wild type mice (WT) by streptozotocin (STZ) injections to cause depletion in 
serum insulin levels and elevation in fasting glucose levels. Hyperglycemic, male WT 
mice showed gradual declines in systolic and diastolic functions (FS, 50% vs 30%; E’/A’ 
ratio, 1.5 vs 1.0; 16-week after STZ), without causing cardiac hypertrophy. Dysfunctions 
in diabetic hearts were associated with lowered NAD+/NADH ratio and protein 
hyperacetylation, suggesting the roles of NAD(H) redox imbalance in diabetic 
cardiomyopathy. To test if NAD(H) redox imbalance promotes dysfunctions of diabetic 
hearts, we employed cardiac-specific Ndufs4-KO mice (cKO), which exhibit lowered 
NAD+/NADH ratio without overt cardiac dysfunction at baseline. Changes in cardiac 
functions at 2-, 4-, and 8-week after STZ injections, insulin and fasting glucose levels of 
control and cKO male mice were measured. Similar insulin depletion and hyperglycemia 
(~450 mg/dL) were observed in diabetic control and cKO mice. Systolic and diastolic 
dysfunctions were worsened in diabetic cKO mice (control vs cKO: FS 37% vs 22%; E’/A’ 
1.25 vs 0.95, 8-week after STZ). Cardiac fibrosis levels were slightly elevated in diabetic 
control and cKO hearts, but were not different between the two groups (~4% in both group 
of mice). The results suggested that the accelerated declines in cardiac functions 
contributed by NAD(H) redox imbalance are not due to the altered extracellular matrix 
environment. To restore the NAD(H) redox balance in diabetic hearts, we elevated NAD+ 
levels in male control and cKO mice with cardiac-specific NAMPT overexpression. 
Elevations in cardiac NAD+ levels alleviated systolic and diastolic dysfunctions in diabetic 
control and cKO mice, despite similar levels of hyperglycemia among groups. Similar 
exacerbation of cardiac dysfunction was observed in female diabetic cKO mice, while 
NAMPT overexpression similarly improved cardiac function in female diabetic control and 
cKO mice. Our findings showed that NAD(H) redox imbalance promotes the progression 
of diabetic cardiomyopathy, via a fibrosis-independent mechanism.  



Abstract 30 
 

 

Inferring Gene Regulatory Networks of Sarcoidosis from Single-Cell 
RNA-Sequencing Data 

Chuang Li, Lori Garman, Richard Pelikan, Courtney Montgomery 

Gene and Human Disease Research Program, Oklahoma Medical Research Foundation, Oklahoma City, 
OK, 73104 

Background 

Gene regulatory networks (GRNs), in which a set of genes interact with each other, govern biological 
processes such as development and disease pathogenesis. The way in which genes interact is highly 
dependent on cell type. Thus, with single-cell sequencing techniques becoming accessible, several methods 
have been developed to infer GRNs from single-cell RNA-seq data. These methods, however, have only 
been applied to a limited number of diseases. In this study, we applied established GRN inference methods 
to single cell data from peripheral immune cells from subjects with sarcoidosis, a complex inflammatory 
disease characterized by the formation of granulomas in affected organs. 

Results 

Multiple methods, including Bayesian network (BN) and Mutual Information (MI) based methods (e.g., 
GENIE3, ARACNE), were used to generate multiple networks reflecting gene-gene interactions. To 
simplify the networks, only significant edges and nodes were reserved for visualization. Comparisons of the 
obtained networks highlighted unique predicted edges for each method. Novel interaction edges provided 
important insights into the networks underlying sarcoidosis. 

Conclusion 

This study provides a genome-scale view of gene regulation in sarcoidosis. The results reveal potential 
interactions between genes, providing potential directions for further research.  Differences between 
results across methods raise the awareness of a need for accuracy assessment in models and perhaps a priori 
variable selection. Therefore, further research is required to validate detected interactions.  

Financial support: 

NIH, Bethesda, MA, 5 R01 HL113326-05, Comprehensive Genome Interrogation of African American 
Sarcoidosis Families.  

Foundation for Sarcoidosis Research, Chicago, IL, FSR Research Fellowship Program.  

NIH, Bethesda, MA, 1 P30 GM110766-01, Molecular Mechanisms and Genetics of Autoimmunity. 

The funding organizations had no role in the design or conduct of this research. 

This study is funded by grants from the National Institute of Health to YAC (K99AG051735) and the 
American Heart Association to CFL (17SDG33330003) 

E-mail: chuang-li@omrf.org 
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NDSU CENTER FOR VISUAL AND COGNITIVE NEUROSCIENCE (CVCN) CORE 
FACILITIES: TECHNICAL SERVICES CORE 

 
Mark E. McCourt, Dan Gu, Enrique Alvarez, and Ganesh Padmanabhan. Center for Visual and 
Cognitive Neuroscience, Department of Psychology, College of Science and Mathematics, North 
Dakota State University 
 
The CVCN is dedicated to the conduct of basic and translational research seeking to understand 
the neural bases of normal and disordered human sensation, perception, cognition, emotion, and 
action. The Technical Services Core (TSC) provides advanced software support for real-time 
applications, electronics design and fabrication, EEG recording and analysis software, and web 
development and maintenance support, for the faculty and students of the CVCN, for North 
Dakota State University as a whole, for visual and cognitive neuroscience researchers in the 
region, and for COBRE investigators in other IDeA states. TSC staff are Huanzhong Gu, M.S. 
(Senior Software Engineer), Enrique Alvarez Vazquez, M.S. (Electronics and Software 
Engineer), and Ganesh Padmanabhan, B.S. (Software Engineer). Cutting-edge neuroscience 
research requires familiarity with computers, stimulus presentation and response collection 
devices, electro-optical calibration equipment, and various software tools. The TSC provides 
programming and engineering services to users on a fee-for-service or fee-waived basis. The 
TSC also offers basic and advanced training in computer programming for neuroscience 
research that includes MATLAB, PsychToolBox, VisualStudio.NET, NBS Presentation, Python, 
and Mobile app (IOS and Android) development.  The TSC also offers the design of custom 
electronics and hardware devices frequently used in visual and cognitive neuroscience research, 
digital-to-analog and analog-to-digital cards, embedded system programming (i.e., 
micro-controllers), and 3D printing services. 
 
CVCN is sponsored by COBRE grant (P30 GM114748) from the National Institute for General 
Medical Sciences, a division of the National Institute of Health. 
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The pymolsnips library for making images of protein structures 

Blaine Mooers 

Department of Biochemistry and Molecular Biology 

University of Oklahoma Health Sciences Center 

Oklahoma City, OK 73104 
 

 
The successful communication about biomedical insights into protein structures requires effective 
use of molecular graphics. PyMOL is a popular molecular graphics program (>100,000 users) that 
is often used to make publication quality figures of protein structures from experimental and 
computational work. Scripts of commands in the PyMOL macro language (pml) are useful for 
making figures showing detailed molecular interactions. The pml scripting language of PyMOL is 
simple compared to the corresponding Python code. Unfortunately, the vast majority of PyMOL 
users have trouble recalling the commands and command syntax because they do not use 
PyMOL every day. This trouble with the recall of commands slows down the writing of new scripts. 
One solution to this problem is to reuse code fragments (i.e., snippets) that worked in the past. 
These snippets can be stored in a library for faster retrieval while writing a new script. We 
assembled such a library and have deployed the library in formats for several popular text editors 
and integrated development environments including the popular Jupyter notebook (>2.5 million 
on GitHub). The latter platform could support literate programming with PyMOL. The alpha 
version of this library is available (http://github.com/MooersLab/PyMOLSnips). This website 
includes instructions for installation of the library and the text editors on the Mac, Windows, and 
Linux operating systems. Users are invited to add code fragments for incorporation into the library 
through the "requests" pulldown at the GitHub site. 

 

Funding: Warren Delano Memorial Fellowship, NSF MCB-1616865/1616845, NIH/P20 
GM103640 

Contact e-mail: blaine-mooers@ouhsc.edu  
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XRN2 mediates DNA repair pathway choice via R-loop resolution 

 
Tuyen T. Dang and Julio C. Morales 

 
Stephenson Cancer Center and Department of Neurosurgery 

University of Oklahoma Health Science Center 
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There is a growing body of evidence that demonstrates a connection between factors 
traditionally associated with transcription and the double strand break (DSB) repair 
pathways. During the process of normal transcription RNA:DNA hybrids (R loops) are 
formed and resolved, causing no harm to the cell. However, unresolved R loops have 
been associated with DSB formation, genetic instability, and chromosomal 
translocations. This genetic instability primarily occurs in S-phase, where the replication 
machinery collides with unresolved R loops. These collisions lead to DSB formation, 
chromosomal translocations, and eventually tumors; due to the inherent oncogenic 
potential of free DNA ends. Interestingly, it has been demonstrated that R loops are 
required to be made and resolved in a timely manner at the break site for DNA repair to be 
completed effectively. How the cell deals with these R loops made in response to DSB 
formation is not known. One factor that bridges the DNA repair and transcription fields is 
the 5’-3’ exoribonuclease XRN2. We have gathered data implicating XRN2 in the 
response and repair of DSBs. We found that loss of XRN2 leads to increased DSB 
formation, sensitivity to ionizing radiation, replication stress and R-loop formation. We 
also found that there is an accumulation of DSB repair factors at the poly-A region of 
genes that undergo R-loop dependent transcription termination. Using a plasmid based 
non-homologous end-joining (NHEJ) assay, we found that loss of XRN2 abrogates the 
cells ability to repair DNA via the NHEJ pathway. Yet, the mechanistic function of XRN2 in 
the NHEJ repair pathway is not known. Loss of XRN2 leads to an increase in R loops at 
the poly-A region of the β-actin gene. We can demonstrate that H2AX is phosphorylated 
at this region of the genome with XRN2, suggesting the loss of XRN2 is leading to DSB 
formation. Interestingly, loss of XRN2 also leads to a decrease Ku70 accumulation at the 
poly-A region of the β-actin gene. Also, we have found that over-expression of human 
RNaseH1, an enzyme that specifically degrades RNA moieties from RNA:DNA hybrids, 
restores Ku70 binding to the poly-A region of the β-actin gene after loss of XRN2. These 
data suggest that the mechanistic function of XRN2 in NHEJ to aid in resolving R loops 
formed at the DSB site, allowing Ku70 binding and NHEJ repair pathway progression.  
 
Funding sources: Stephenson Cancer Center COBRE and  OU College of Medicine 
Alumni Association 
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Identifying Intestine-Specific Roles for Early Growth Response Transcription 
Factors during Planarian Regeneration 

 

Vasileios Morkotinis (1,2) and David J. Forsthoefel (1,2) 

(1) Functional and Chemical Genomics Research Program, 

Oklahoma Medical Research Foundation, Oklahoma City, Oklahoma 

(2) Department of Cell Biology, University of Oklahoma Health Sciences Center, 

Oklahoma City, Oklahoma 

 

Compared to humans' limited regenerative capacity, some animals can repair damaged digestive 
organs, re-establishing morphology and physiology after injury. However, the mechanisms that 
initiate tissue-specific transcriptional programs at early stages of gastrointestinal organ 
regeneration are currently unknown. Here, we identify potential roles for an early growth response 
protein (Egr) in planarian intestinal regeneration. Planarians can completely regenerate their 
intestine due to pluripotent stem cells, called neoblasts, that proliferate and differentiate to 
regenerate damaged tissues. Early growth response (Egr) proteins are 
C2H2-zinc-finger-containing transcription factors that are involved in embryonic development but 
are also upregulated by differentiation cues, growth factors, and cellular stress. Although four Egr 
proteins are encoded in the human genome, we have found that this protein family in the 
planarian Schmidtea mediterranea has undergone an expansion, resulting in nine distinct 
paralogs. Previous work has shown that some planarian egr transcripts are rapidly induced upon 
injury to regulate wound healing, central nervous system regeneration, and maintenance of the 
epidermal lineage. We investigated the expression patterns of all nine egr transcripts after 
amputation, and found that egr-2 is upregulated in the intestine early after injury, and during 
intestinal morphogenesis in regions where remodeling and differentiation occurs. Knockdown of 
egr-2 using RNA interference affected remodeling and elongation of new branches. Preliminary 
RNA-sequencing on egr-2 knockdown animals suggests dysregulation of numerous transcription 
factors and cytoskeletal regulators. These results indicate an additional role for Egr proteins, and 
identify planarian egr-2 as one of the earliest known intestine-enriched and injury-responsive 
transcription factors with a role in intestinal regeneration.  

 

This project was supporting by NIH/COBRE GM103636 (Project 1 to DJF) and the Oklahoma 
Medical Research Foundation. 
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Nebraska Center for Integrated Biomolecular Communication (NCIBC): Data 
Management and Analysis Core (DMAC) 

 
Thomas Payne1, Hengle Jiang1,2, Emelie Harstad2, Jennifer Clarke1,3,4, Jean-Jack M Riethoven1,5,6 
 1Nebraska Center for Integrated Biomolecular Communication, 2Department of Computer Science and 
Engineering, 3Department of Statistics, 4Department of Food Science, 5Center for Biotechnology, 6School of 
Biological Sciences, University of Nebraska-Lincoln, Lincoln, NE, 68588 
 
The Data Management and Analysis Core (DMAC), a core facility of the Nebraska Center for Integrated 
Biomolecular Communication (NCIBC), partners with researchers to embrace the challenges and 
promises of large-scale, high-throughput data. With expertise in data management, statistical analyses, 
data mining and machine learning, functional and predictive analyses, querying of existing databases, 
and computational modeling, DMAC helps researchers to address critical problems in chemical and 
biochemical communication relevant to our basic understanding of human disease processes. 
 
DMAC’s initial focus has been on developing a web-based portal for collaborative data management and 
analysis, and establishing computational workflows for Mass Spectrometry (MS), Nuclear Magnetic 
Resonance (NMR) Spectroscopy and Imaging Microscopy. The DMAC portal is a centralized and 
collaborative management resource in the Cloud that promotes good data practice and easy data 
sharing across NCIBC – in collaboration with the Holland Computing Center (HCC). The DMAC 
computational workflows span the metabolomics, lipidomics and proteomics domains, from 
preprocessing to statistical modelling (univariate/multivariate), pathway and functional annotation with 
tools such as MVApack, XCMS, Mummichog, peptide-shaker, limma, nlme and Ingenuity Pathway 
Analysis (IPA) – in partnership with the NCIBC Systems Biology Core (SBC). DMAC also provides 
educational opportunities for NCIBC in omics data research, management and analysis. 
 
NCIBC’s mission is to develop research strengths directed toward understanding metabolic pathway 
shifts in complex diseases and to develop novel biomolecular sensing strategies to diagnose, stage and 
gauge the effectiveness of therapies. NCIBC is funded by a Center for Biomedical Research Excellence 
grant (P20GM113126) from the National Institutes of Health (NIH) National Institute of General Medical 
Sciences (NIGMS) to build institutional capacity and infrastructure for basic biomedical research. 
 
CONTACT 
Jennifer Clarke (Director DMAC) 
Jean-Jack Riethoven (co-Director DMAC) 
Thomas Payne (Data Analyst) 
Emelie Harstad (Lead Web Portal) 
Hengle Jiang (Developer Web Portal) 

jclarke3@unl.edu  
jeanjack@unl.edu  
tpayne15@unl.edu  
eharstad@unl.edu  
hjiang5@unl.edu  
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Single-cell transcriptome profiling identifies immune cell-type-specific drivers of 
sarcoidosis progression 

Richard C. Pelikan1, Lori A. Garman1, Caleb A. Lareau2, Kathryn White1, Astrid Rasmussen1, Ozioma 
Chioma3, Wonder Drake3, and Courtney G. Montgomery1 
1Department of Genes and Human Disease, Oklahoma Medical Research Foundation, Oklahoma 
City, OK 
2BROAD institute, Cambridge, MA 
3Vanderbilt University School of Medicine, Nashville, TN 

Sarcoidosis is an inflammatory disease characterized by presence of granulomas in multiple organs. 
Because the cause of sarcoidosis is unknown, understanding the complex regulatory mechanisms of the 
immune systems of affected individuals is an important foothold towards determining the establishment 
and progression of the disease.  

In this work, we compared the profiles of circulating immune cells from subjects with (n=27) and 
without (n=7) diagnosed sarcoidosis using single-cell RNA sequencing technology. This allows us to study 
gene expression profiles of tens of thousands of cells within both the context of a single subject’s 
immune cell composition, as well as across a population of individuals with varying disease activity.  

We identified 14 distinct immune cell types among our cohort and performed differential gene 
expression between cells of each type from sarcoidosis subjects and healthy controls.  Over 400 
differentially expressed gene X cell-type relationships were identified, with most (206/287, 72%) 
occurring in only one cell type. Immune-associated pathways including oxidative phosphorylation, Th1, 
and interferon signaling were enriched with differentially expressed genes. In particular, monocytes 
appeared to be the primary drivers of a sarcoidosis signature, with prominent representation of 
differentially expressed genes inducible by STAT1 and Type I interferon.  

This study is the first to demonstrate the use of extremely sensitive single-cell transcriptome profiling 
towards understanding mechanisms of sarcoidosis. By deconvoluting the intricate cell-type-specific 
contributions of different immune cell groups, we can localize gene and signaling pathway involvement 
to subsets of cells to study sarcoidosis onset and progression mechanisms in the future. 

Funding: 
This work was supported by grants from the Foundation for Sarcoidosis research (Chicago, IL), 
and the National Institutes of Health (R01HL113326-05, P30 GM110766-01, U54GM104938-06) 
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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. 
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Classification of potentially causal variants in African American sarcoidosis using 
Whole-genome sequencing  

Nathan Pezant1, Lori Garman1, Kathryn White1, Albert Levin2, Michael Iannuzzi3, Benjamin 
Rybicki2, Lindsey Long1, and Courtney Montgomery1 
1Oklahoma Medical Research Foundation, Genes & Human Disease, Oklahoma City, OK 73104 
2Department of Public Health Services, Henry Ford Health System, Detroit, MI 
3Department of Internal Medicine, State University of New York, Upstate Medical University 
Hospital, Syracuse, NY 
 

RATIONALE. Sarcoidosis is an inflammatory disease characterized by granulomas in various 
organs. African Americans (AA) are at greater risk and genetic studies have demonstrated effects 
specific to ancestry. We interrogate whole genome sequence (WGS) data in regions previously 
associated with sarcoidosis and propose potential causal loci. 

METHODS. Using observed and imputed WGS data in known sarcoidosis-associated regions 
from our cohort of AA sarcoidosis cases and controls, we searched for potentially causal variants 
(PCVs). Biological mechanisms were investigated based on functional significance within coding 
regions, transcription factor binding sites (TFBS), expression quantitative trait loci (eQTLs), and 
enhancers in lung tissue.  

RESULTS. Of the regions of interest, eighteen were associated at the suggestive level (p<10-5). 
Five regions had the highest probability of containing a single PCV including BTNL2. Thirteen 
regions had high probability of containing two or three PCVs. Most regions appear to contain both 
a variant that confers risk and one that confers protection, 23% contain only risk variants, and 
15% only protective. Few PCVs reside in coding regions. However, many were known enhancers, 
TFBS or eQTLs. We identified eQTLs affecting known sarcoidosis-related genes including 
RAB23, BTNL2, NOTCH4 and the MHCII region. 

CONCLUSIONS. Interrogation of sarcoidosis-associated regions using sequencing data 
provided novel insight into genetic drivers of disease risk, including PCVs within a given gene and 
those that interact across genes. These WGS data provide detailed genetic maps that can inform 
future molecular studies of gene function and aid in develop of etiological models of sarcoidosis.  

FUNDING SOURCES. 

R01 HL113326-06 

P30-GM110766 
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Experimentally induced nostalgia reduces the amplitude of the event-related negativity  

 Andrea Bocincova1,2, Taylor Nelson1, Jeffrey Johnson1,2, Clay Routledge1  
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Research reported in this publication was supported by an Institutional Development Award 
(IDeA) from the National Institute of General Medical Sciences of the National Institutes of 
Health under grant number 5P30 GM114748. 

 
 

To initiate a neuroscientific approach to the science of nostalgia, we conducted an experiment 
testing distinct hypotheses involving the effects of nostalgia on the event-related negativity (ERN). 
Based on the view of the ERN as an index of action monitoring and research suggesting a negative 
impact of loneliness on cognitive control, we predicted that high loneliness would be associated 
with lower neural (ERN amplitude) and cognitive (post-error accuracy) indices of cognitive 
control. We further predicted that nostalgia would mitigate these effects based on past research 
indicating nostalgia counteracts loneliness. Alternatively, because other research describes ERN 
as a marker of defensive motivation and nostalgia has been shown to orient people away from 
avoidance and toward approach motivational states, we predicted that nostalgia would decrease 
ERN amplitude, irrespective of loneliness. We recruited 75 participants (N = 60 after rejection), 
measured loneliness, randomly assigned participants to a memory reflection task, and employed a 
flanker task. Neural and behavioral measures were recorded. We observed no significant effects 
involving loneliness and were thus unable to examine nostalgia as a loneliness intervention.  
However, consistent with the motivational model of nostalgia, participants in the nostalgia, 
compared to ordinary, condition had a significantly decreased ERN amplitude at electrode Cz. 
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Biallelic Mutations in OGHD, which encodes E1 subunit of α-KetoDehydrogenase 
complex, result in neurological disorder  

 

2-oxoglutarate dehydrogenase, encoded by OGDH gene, is a rate-limiting Krebs cycle enzyme 
that converts α-ketoglutarate to succinyl-CoA in mitochondria. We identified two siblings in one 
family, who carry homozygous missense variant c.959A>G (p.N320S) in OGDH. These 
individuals presented with global developmental delay, elevated lactate, ataxia, and seizure 
accompanied by altering levels of Krebs cycle metabolites. Skin fibroblasts from subject 1 showed 
a decrease in OGDH protein levels as well as OGDH activities. Transfection of C-terminally 
Flag-tagged cDNAs for OGDH in HEK293 cells showed that protein levels for the mutant OGDH 
(p.N320S) are lower than those from wild-type OGDH cDNA. Loss of Drosophila Ogdh (dOgdh) 
causes early developmental lethality, which was rescued by expressing wild-type dOgdh 
(dOgdhWT) cDNA. In contrast, expression of dOgdh carrying homologous mutations to human 
OGDH p.N320S (dOgdhN324S) failed to rescue the lethality of dOgdh null mutants, indicating that  
p.N320S in OGDH is the loss of function variant. Our data suggest that the pathogenic variant in 
OGDH underlie the pathology of the patient’s disorder.   

  

Klaudia Strucinska, Lorraine Yap, Satoshi Matsuzaki, Kenneth Humphries, Sukyeong Lee,  Mark 
Tarnopolsky*, Wan Hee Yoon*   

* Co-corresponding authors  
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miRNA-126-3p Impacts Insulin Signaling in Smooth Muscle Cells  

April M. Teague and Jeanie B. Tryggestad 

Human umbilical vein endothelial cells (HUVEC) are a rich source of micro-RNAs such as miRNA-126-3p, 
which are secreted into the extracellular space, potentially influencing other cells. Smooth muscle cells 
(SMCs) take up miR-126-3p when co-cultured with endothelial cells. miR-126-3p targets insulin signaling 
cascade-related mRNAs, reducing related protein abundance. To test the hypothesis that miRNA-126-3p 
can decrease the abundance of SMC IRS1 and PI3K p85b, reported targets of miR-126-3p, SMC were 
isolated from umbilical veins of infants born by elective C-section. miR-126-3p or a non-coding control 
mimic (NTC) was transfected into SMC for 48 h, and then incubated in the absence or presence of 10 nM 
insulin for 10 min. Two-way ANOVA was used to assess differences in expression of each protein by 
miRNA and insulin treatment. Abundance of all proteins was compared to the NTC-transfected, 
unstimulated SMC. IRS1 was decreased to 61% +/- 38% (p=0.061 for effect of miR) after transfection 
with miR-126-3p. Abundance of PI3K p85b was 36% +/- 24% (p=0.001 for effect of miR) compared to 
NTC-transfected cells. Basal phosphorylation of Akt at T308, an insulin signaling target downstream of 
IRS1 and PI3K, was decreased 43% (p=0.012 for effect of miR and p<0.001 for effect of insulin), and 
insulin-stimulated phosphorylation of T308-Akt was similarly decreased by miRNA-126-3p. These data 
suggest that miRNA-126-3p can decrease abundance of insulin signaling pathway proteins in SMCs, 
altering insulin sensitivity. Future studies are planned to examine the impact of miRNA-126-3p on SMC 
function. 
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The Lyme Disease Bacteria, Borrelia burgdorferi, Stimulates an Inflammatory 
Response in Human Choroid Plexus Epithelial Cells 

Authors: Derick Thompson, Jordyn Sorenson, John A. Watt, Catherine A. Brissette 
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The main functions of the choroid plexus (CP) are the production of cerebral spinal fluid (CSF) 
and the formation of the blood-CSF barrier.  This barrier allows for the exchange of specific nutrients, 
waste, and peripheral immune cells between the blood stream and CSF.  Borrelia burgdorferi (Bb), the 
causative bacteria of Lyme disease, is associated with neurological complications including meningitis – 
indeed, Bb has been isolated from the CSF of patients.  While it is accepted that Bb can enter the 
central nervous system (CNS) of patients, how and where the bacteria enters the CNS is unknown.  We 
hypothesize that during infection Bb will induce an inflammatory response and alter the tight junctions 
between choroid plexus cells.  

Primary human choroid plexus epithelial cells were grown in culture and infected with B. 
burgdorferi strain B31 MI-16 for 48 hours.  RNA was isolated and used for RNA sequencing and 
RT-qPCR validation.  Secreted proteins in the supernatant were analyzed via ELISA.  Transcriptome 
analysis based on RNA sequencing determined a total of 160 upregulated genes and 98 downregulated 
genes.  Pathway and biological process analysis determined a significant upregulation in immune and 
inflammatory genes specifically in chemokine and interferon related pathways.  Further analysis 
revealed downregulation in genes related to cell to cell junctions including tight and adherens junctions.  
These results were validated via RT-qPCR.  Protein analysis of secreted factors showed an increase in 
inflammatory chemokines, corresponding to our transcriptome analysis.  Future experiments are 
planned to determine the role of TLR2 in the observed results. 

Acknowledgements/Funding:  Thanks to all members of the University of North Dakota Genomics Core 
for their support in this project. 
Global Lyme Alliance  
NIH P20GM113123-01 
 
Contact Email: derick.k.thompson@und.edu  
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Cotinine Levels during Pregnancy: Do Residential Fathers Moderate the Effect of 
Childhood Adversity? 
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This research was supported by grant P20GM109097 funded by the National Institute of General 
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Although the rates of smoking during pregnancy has declined considerably over time from a high 
of 34% in 1965 (Hongxia et al. 2018), 7.2% of US women continued to smoke during pregnancy in 
2016 (Drake et al., 2018). Smoking during pregnancy increases risk of preterm birth, stillbirth, 
neonatal mortality, and sudden infant death syndrome (Cnattingius, 2004).  

Predictors of smoking during pregnancy includes age, marital status and childhood adversity 
(Harville et al., 2010). Childhood adversity has been associated with poor maternal/child health 
outcomes and maternal marital status (Raatikainen et al., 2005; Smith et al., 2016). In 2017, 
roughly 35% of all births were non-marital births (Hamilton et al., 2018). Many of the non-marital 
births occur in cohabitating households, which may confer similar protective benefits for maternal 
and child health.      

The purpose of this study was to examine whether a residential father during pregnancy moderated 
the effect of ACEs on levels of cotinine present in saliva. Data for the current study come from a 
longitudinal clinic-based cohort study conducted in 2016-2017 of 177 pregnant women (aged 
15-40) recruited from two perinatal clinics in Tulsa. We find a significant association between 
ACEs and levels of saliva cotinine during pregnancy, particularly for pregnant women without a 
residential partner. For pregnant women without a residential partner, each increase in ACEs was 
associated with a 17.29 increase in cotinine levels. Our findings indicate that net of maternal 
economic resources, paternal economic and emotional support; residential fathers buffer the effect 
of ACEs on maternal smoking during pregnancy.      
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Macrophage Derived MicroRNA-155 Increases in Obesity and Influences Adipocyte 
Metabolism by Targeting Peroxisome Proliferator-Activated Receptor Gamma 

Jeanie B. Tryggestad*a, April M. Teaguea, David P. Sparlinga, Steven D. Chernauseka 
aUniversity of Oklahoma Health Sciences Center, Oklahoma City OK, USA  

Funding: NIH, NIDDK 5K23DK106533, 5K08DK115797, CMRI Metabolic Research Program, Harold Hamm 
Diabetes Center and University of Oklahoma Health Sciences Center Department of Pediatric 
Diabetes/Endocrinology. 

Objective: To investigate cellular sources of miRNAs within adipose tissue, the impact of obesity on 
miRNA expression, and examine the targets of differentially expressed miRNAs. 

Methods: miRNA expression measured by qPCR was examined in adipocytes, adipose tissue 
macrophages (ATM), and peripheral blood mononuclear cells (PBMC) from 10 normal weight and 6 
obese (BMI ≥ 30) young individuals. Differentiated 3T3-L1 adipocytes were co-cultured with 
macrophages and transfected with miR-155 after which PPARγ abundance was measured via Western 
blot analysis. 

Results: Abundance of miR-155 and miR-210 was increased in ATM of obese subjects by 6.7-fold and 
2.9-fold (p = 0.002 and p = 0.013, respectively) compared to controls. miR-130b expression was also 
increased 1.8-fold in the ATM and 4.3-fold in adipocytes from obese subjects (p = 0.007 and p = 0.02, 
respectively). PPARγ mRNA expression was decreased by 32% (p=0.044) in adipocytes from obese 
individuals. When 3T3L1 cells were exposed to macrophages PPARγ expression decreased by 99.4% 
(p=0.02). 3T3L1 cells transiently transfected with a miR-155 mimic showed a decline in PPARγ protein 
content of 75% (p=0.001).  

Conclusions: Adipose tissue miRNAs are influenced in a cell-type specific fashion and influenced by 
obesity, with miR-155 from macrophages potentially impacting protein expression in neighboring 
adipocytes. 
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Drug Design: Small Molecule Inhibitor for Pro-Apoptotic BAX Proteins 
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Abstract: 

Pro-apoptotic Bax/Bak proteins are key regulators of the intrinsic apoptosis pathway. The oligomerization 
of these proteins within the mitochondrial outer membrane is directly responsible for the pore formation in 
membrane, which causes cell death. Therapeutic potential of anti-apoptotic Bcl-2 inhibitors as anticancer 
agents has been extensively studied, while there are no potent and selective inhibitors to pro-apoptotic 
Bax/Bak, which could lead to the development of neuroprotective agents. Therefore, the long-term goal is 
to develop potent and selective small-molecule inhibitors to pro-apoptotic Bax/Bak proteins through a 
multidisciplinary collaboration having synergistic expertise in computational modeling, organic 
synthesis/medicinal chemistry, and biochemistry/biophysics. Our most promising candidates will be 
synthesized using a convergent fragment-based approach, and their capabilities to bind and inhibit Bax 
activation and function will be assessed using fluorescence, crosslinking, and pore-forming assays in vitro. 
We will also use the COBRE core facility to conduct crystallization trials with the most potent inhibitors 
and Bax/Bak proteins to obtain the structural information for further ligand optimization. Findings from 
these studies will facilitate both basic and applied apoptosis research and provide a platform for the 
development of neuro/cardio-protective agents, which aligns well with the funding priorities of multiple 
federal agencies. 
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Spacer integration occurs differently between sub-groups of type II-A CRISPR systems 
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CRISPR-Cas systems are adaptive immune systems found in bacteria and archaea that provide protection against 
foreign nucleic acid. Organisms gain immunity by acquiring and inserting short pieces of the invading nucleic acid, 
termed spacers, into their CRISPR array. The CRISPR array consists of alternating repeats and spacers which, when 
transcribed, form CRISPR RNA that guide CRISPR-associated (Cas) nucleases to the invading nucleic acid. 
Preceding the CRISPR array is the leader, which contains the promoter for transcribing the CRISPR array.  New 
spacers are always inserted where the leader region meets the first repeat of the CRISPR array, the leader-repeat 
junction. In type II-A systems, Cas1 and Cas2 form a complex (Cas1-Cas2) that integrates new spacers by producing 
two separate cuts at the leader-repeat junction. Our previous bioinformatic studies showed that when comparing 
leader-repeat junctions amongst type II-A systems from different bacterial genera, three distinct groups of leader ends 
are present. In the present work, we performed in vitro biochemical analysis using Cas1-Cas2 from different bacteria 
representing each distinct leader-repeat end. Cas1-Cas2 complexes originating from different groups have different 
requirements for the first (half-site) and second (full-site) cuts during integration.  Group 1 Cas1-Cas2 requires only 
12 nucleotides of the leader-repeat junction for half-site integration and is deficient in full-site integration under in 
vitro conditions. Full-site integration occurred readily with Group 2 Cas1-Cas2 but showed a requirement of upstream 
leader elements for successful integration. Our results expand the understanding of adaptation and demonstrate the 
prevalence of multiple mechanisms to integrate spacer sequences.  
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Oklahoma COBRE in Structural Biology 
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Protein Production Core Facility, University of Oklahoma 
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Cigarette Smoke Induces Goblet Cell Metaplasia in Human Airway Epithelial Cells 
in a NOTCH-dependent Manner  

Manish Bodas1, Andrew R. Moore1 Jordan P. Metcalf1 and Matthew S. Walters1# 

1Division of Pulmonary, Critical Care and Sleep Medicine 
Department of Medicine 

University of Oklahoma Health Sciences Center 
 

This work was funded by the following grants awarded to MSW: Oklahoma Center for Adult Stem 
Cell (OCASCR) Research Grant, Oklahoma Shared Clinical & Translational Resources (OSCTR) 
Pilot Project Grant, College of Medicine Alumni Association (COMAA) Research Grant, 
NIH/NIGMS COBRE (GM103636, Project 4) 
 
Introduction 
Chronic obstructive pulmonary disease (COPD) is the 4th leading cause of death in the US and is 
caused primarily by cigarette smoking. Remodeling of the airway epithelial architecture plays a 
critical role in the pathogenesis of COPD. Goblet cell metaplasia (GCM) is an epithelial 
remodeling phenotype characterized by increased numbers of mucus-producing (“goblet”) 
secretory cells. Excess mucus production leads to airway obstruction and contributes significantly 
to the pathophysiology of COPD. The objective of this study is to determine whether Notch 
signaling regulates development of GCM in response to cigarette smoke (CS). 
Methods 
Primary human basal stem/progenitor cells (BC) from nonsmokers (NS) and COPD subjects were 
differentiated in vitro on air-liquid interface (ALI) for 28 days to generate a mucociliated 
epithelium. The differentiated epithelium was exposed to CS-extract (CSE) and/or DBZ 
(γ-secretase/NOTCH inhibitor) for 7 days. Cell differentiation, response to CSE and NOTCH 
signaling pathway activation were evaluated by qPCR, Western blotting and histological staining. 
Results 
Exposure of NS and COPD differentiated airway epithelium to CSE resulted in increased 
numbers of goblet (MUC5AC+) secretory cells and a corresponding decrease in the numbers of 
non-mucus producing Club (SCGB1A1+) secretory cells characteristic of GCM. Treatment of cells 
with DBZ during CSE exposure suppressed the development of GCM suggesting that CS induces 
GCM in a NOTCH-dependent manner. 
Conclusion 
Direct exposure of the airway epithelium in vitro to CSE induces GCM in a NOTCH-dependent 
manner. Therefore, targeting the NOTCH pathway may be a viable strategy to suppress GCM in 
smokers and patients with COPD. 
 
Matthew Walters, PhD 
Assistant Professor of Medicine 
Division of Pulmonary, Critical Care and Sleep Medicine 
Department of Medicine 
University of Oklahoma Health Sciences Center 
Matthew-S-Walters@ouhsc.edu 
Phone: 405-271-3803 (on campus 13803) 
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Biomedical and Obesity Research Core 

Yongjun Wang Ph.D. Department of Nutrition and Health Sciences, University of 
Nebraska-Lincoln  

The Biomedical and Obesity Research Core (BORC) is supported by The Nebraska Center for 
Prevention of Obesity Disease through Dietary Molecules, which was funded by NIH COBRE 
grant since 2014, at the University of Nebraska-Lincoln. The major goal of BORC is to provide 
facilities, equipment, and resources to researchers to discover new mechanisms and explore new 
approaches for prevention of obesity diseases. 

The BORC provides cutting-edge biomedical research services for investigators in the University 
of Nebraska and also external users. BORC offers a variety of services in Molecular and Cell 
Biology, Metabolic Study, Animal Behavior Research and Small Animal Imaging. BORC also 
offers training sessions and support Research Tool Development programs that would benefit 
research for multiple labs. In addition, to meet our users' need for large capacity, high-speed 
computational solutions, BORC is networked with the Holland Computing Center. 

The BORC has been developed from ground zero into a research hub that provides 
comprehensive biomedical and obesity research services and approved as a service center at 
UNL with the authority to charge users re-charge fees. To date, the BORC has 101 registered 
users from 71 labs at UNL and other institutes. Thirty five investigators used the BORC, including 
all project leaders and 65 laboratory members.  

The BORC will develop into an independent research core that can sustain through user fees and 
institutional commitments. 

Acknowledgement 

The BORC in the Nebraska Center for Prevention of Obesity Diseases receives partial support 
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TRIM41-Mediated Ubiquitination of Nucleoprotein Limits Vesicular Stomatitis Virus Infection 

Lingling Xu, Girish Patil, Kun Song, Wenzhuo Hao, Lingyan Wang, Shitao Li 

 

Department of Physiological Sciences, Center for Veterinary Health Sciences, Oklahoma State University, 

Stillwater, OK 74078, USA 

 

Vesicular stomatitis virus (VSV) is a zoonotic, negative-stranded RNA virus that belongs to the family 

Rhabdoviridae. Nucleoprotein (NP) is an abundant VSV protein essential for multiple steps of viral life 

cycle. Our recent study found that the ubiquitin E3 ligase, tripartite motif containing 41 (TRIM41), 

interacted with NP. However, the role of TRIM41 in VSV infection is unknown. Here, we report that 

TRIM41 interacts with NP. Furthermore, TRIM41 is constitutively expressed in lung epithelial cells and 

overexpression of TRIM41 inhibits VSV infection. Conversely, RNA interference (RNAi) and knockout of 

TRIM41 increase host susceptibility to VSV infection. As a ubiquitin E3 ligase, TRIM41 ubiquitinates NP 

in vivo and in vitro. The TRIM41 mutant lacking E3 ligase activity fails to inhibit VSV infection, 

suggesting that the E3 ligase activity is required for TRIM41 antiviral activity. Mechanistic analysis 

revealed that TRIM41 ubiquitinate NP, which leads to NP protein degradation and viral inhibition. Taken 

together, TRIM41 is a constitutively expressed intrinsic VSV restriction factor that targets the NP for 

ubiquitination and protein degradation.   

 

Funding sources: R15AI126360, R21AI137750, R01AI141399, P20GM103648 
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Transcriptional Coupling of Angiogenic Signaling and Endothelial Metabolism 

Zheqi Xu1, Alexandre Dubrac2, Richard Kibbey2, Anne Eichmann2, Michael Simons2, and 
Pengchun Yu1 

1 Cardiovascular Biology Research Program, Oklahoma Medical Research Foundation, Oklahoma City 
2 Yale University School of Medicine, New Haven 

Background:  

The blood vascular system is an extensive network that provides tissues with oxygen, nutrients, 
and a variety of angiocrine factors. It is vital for embryonic development, tissue growth, and 
regeneration, and is also involved in the pathogenesis of many human diseases. Insufficient vessel 
formation and maintenance contribute to tissue ischemia, such as myocardial infarction and stroke, 
while excessive blood vasculature promotes progression of several devastating diseases including 
cancer and proliferative retinopathy. During assembly of these vascular networks, endothelial cells 
undergo robust sprouting, migration, and proliferation upon pro-angiogenic stimulation. Enabling 
and sustaining these angiogenic behaviors require a large amount of energy. It has been shown 
recently that glycolysis, which refers to a series of enzymatic reactions that convert glucose into 
pyruvate, is the major metabolic process to generate ATP in endothelial cells. More importantly, 
glycolysis can be enhanced by pro-angiogenic stimulation. However, the molecular mechanisms 
through which pro-angiogenic factors control glycolytic metabolism in endothelial cells are not 
well understood. 

Methods and Results:  

Our data show that endothelial-restricted deletion of fibroblast growth factor (FGF) receptors 
significantly impairs angiogenesis, suggesting that FGF is a strong pro-angiogenic signal. FGF 
receptor activation promotes angiogenic behaviors of endothelial cells by significantly increasing 
glycolysis and thus ATP production. Mechanistically, FGF signaling activates ERK1 and ERK2, 
which in turn promote the expression of MYC, a transcription factor that directly controls 
transcription of a rate-limiting glycolytic enzyme hexokinase 2 (HK2) in endothelial cells. Mice 
with MYC, HK2, or ERK1/2 deleted specifically in the endothelium exhibit strong angiogenic 
defects. Notably, endothelial-specific ablation of ERK1/2 also reduces MYC expression in mice. 

Conclusions:  

Our study has identified an ERK1/2-mediated transcriptional link between angiogenic signaling 
and endothelial metabolism, and may open new therapeutic vistas for treating human diseases 
associated with dysregulated angiogenesis. 
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What to Expect from Access to Cryo-EM National Service Centers 

 

Edward T. Eng* and Elina Kopylov 

National Center for Cryo-EM Access and Training, Simons Electron Microscopy Center, New 
York Structural Biology Center, NY, 10027, USA.  

*Corresponding author: eeng@nysbc.org 

 

Recent advances in cryo-electron microscopy (cryo-EM) technology have made it possible for 
scientists to routinely obtain detailed images and structures of biological molecules that cannot be 
achieved using other methods. The NIH Common Fund's Transformative High Resolution 
Cryo-Electron Microscopy program has created national service centers to broaden access to 
cryo-EM and is developing training materials to build a skilled workforce. The National Center for 
Cryo-EM Access and Training (NCCAT) offers state-of-the-art equipment, technical support, and 
cross-training programs to biomedical researchers for the production and analysis of 
high-resolution cryo-EM data.  Our mission is to provide, at no cost to the user, nationwide 
access to advanced cryo-EM technical capabilities and to assist scientists in the development of 
cryo-EM skills needed for independent research.  

 

 

Funding: 

The National Center for CryoEM Access and Training (NCCAT) and the Simons Electron 
Microscopy Center located at the New York Structural Biology Center, is supported by the NIH 
Common Fund Transformative High Resolution Cryo-Electron Microscopy program (U24 
GM129539,) and by grants from the Simons Foundation (SF349247) and NY State. 
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Leveraging a CDW to improve the determination of study eligibility 

The multi-site POPS study (Pharmacokinetics of Understudied Drugs Administered to Children per 
Standard of Care) enrolls pediatric inpatients & outpatients with understudied combinations of 
medications and conditions.  Using OU's CDW (clinical data warehouse), the OSCTR-funded team 
developed a system to (a) identify candidates, (b) display relevant characteristics to the clinical team, 
and (c) follow the participants' progress.   

The current system is 60x more efficient than initial implementations because it (i)  examines patient 
characteristics thoroughly to reduce the daily patient count from ~109 to ~31, (ii) incorporates previous 
staff decisions to reduce the daily patient count from ~31 to ~6, and (iii) presents rich eligibility reports 
to reduce the decision time from 15 to 5 minutes per patient.  Updated interactive html reports are 
securely deployed every morning.  The research staff enters decisions into REDCap, which are 
incorporated into future eligibility determinations. 

In the short-term, the eligibility system has allowed POPS to expand the coverage and increase the 
enrollment of these understudied populations.  In the long-term, the reusable software templates 
have allowed OU to derive eligibility systems and therefore more quickly pursue externally-funded 
research. 

Authors: 

* William H Beasley (1)  

* Paul Darden (2) 

* Ashley Thumann (1,2) 

* Sreeharsha Mandem (1) 

* Christine Allen (2) 

* David E. Bard (1) 

* Timothy M. VanWagoner (3) 

1. University of Oklahoma Health Sciences Center, Department of Pediatrics, Biomedical & Behavioral 
Methodology Core 

2. University of Oklahoma Health Sciences Center, Department of Pediatrics, General & Community 
Pediatrics 

3. University of Oklahoma Health Sciences Center, Oklahoma Shared Clinical & Translational Resources 
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Will Beasley, william-beasley@ouhsc.edu University of Oklahoma Health Sciences Center, 1100 N.E. 13th 
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HPV vaccine, the effect of provider recommendation for MenACWY and Tdap: A 
project of South Carolina Pediatric Practice Research Network (SCPPRN) and 
Oklahoma Child Health Research Network (OCHRN) 

AUTHORS - Darden, Paul M.1; Dawley, Erin2; Madden, Christi1; Garbe, Michael C.1; O'Brien, Elizabeth2; 
Roberts, James R.2 

1. OUHSC, Oklahoma City, OK, United States. 

2. MUSC, Charleston, SC, United States. 

Background: Provider recommendation is associated with the receipt of HPV vaccine.  

Objective: To examine whether provider recommendation for other adolescent vaccines (MenACWY and 
Tdap) is associated with the receipt of HPV vaccine. 

Methods: Parents of adolescents 11 to 17 years completed surveys asking whether their adolescent had 
received MenACWY, Tdap or HPV vaccines. For each vaccine individually, parents reported whether a 
provider had recommended the vaccine.  

Results: In 15 practices, surveys from 344 parents were obtained. Nearly two-thirds of parents reported 
a provider recommendation for all three vaccines, 182(64%). Provider recommendation did not differ by 
vaccine: MenACWY, 79%; Tdap, 86%; HPV vaccine 84% (P=0.08). Reported receipt of vaccine differed by 
vaccine; 82%, 92%, 64% (P<0.0001) respectively. Receipt of vaccine was increased with a 
recommendation vs. no recommendation; 90% vs. 30% (MenACWY), 95% vs. 67% (Tdap), 71% vs. 21% 
(HPV vaccine) (each comparison, P<.01). The number of vaccines recommended was associated with 
receipt of each vaccine by logistic regression; MenACWY (OR 2.9; 95% CI 2.0-4.1), Tdap (OR 2.1; 95% CI 
1.4-3.1) and HPV vaccine (OR 1.8; 95% CI 1.3-2.4). 

Conclusion: Provider recommendation for MenACWY and Tdap is associated with the receipt of HPV 
vaccine. HPV vaccine provider recommendation is important and the absence of a recommendation 
results in much less receipt of this cancer preventing vaccine. 

Funding: Research reported in this publication was supported by the National Institutes of Health under 
Award Numbers UG1OD024950 and U54 GM104938. The content is solely the responsibility of the 
authors and does not necessarily represent the official views of the National Institutes of Health.  
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Children’s Environmental Health Literacy, Self-Efficacy and Behaviors among 
Family Child Care Home Providers in Oklahoma 

Alicia L. Salvatore, MPH, DrPH, Alicia-salvatore@ouhsc.edu , Hudson College of Public Health, University 
of Oklahoma Health Sciences Center, Oklahoma City, OK 73117; Susan B. Sisson, PhD, RDN, CHES, 
FACSM, susan-sisson@ouhsc.edu , College of Allied Health, University of Oklahoma Health Sciences 
Center, Oklahoma City, OK 73117; Bethany Williams, MS, Bethany-Williams@ouhsc.edu College of Allied 
Health, University of Oklahoma Health Sciences Center, Oklahoma City, OK 73117; Deana Hildebrand, 
PhD, RDN, deana.hildebrand@okstate.edu Oklahoma State University, Stillwater, OK 74078; Julie A. 
Stoner, PhD, julie-stoner@ouhsc.edu Hudson College of Public Health, University of Oklahoma Health 
Sciences Center, Oklahoma City, OK 73117; Jennifer Weber, Jennifer.weber@sde.gov Oklahoma State 
Department of Education, Oklahoma City, OK, 73105; Naneida Alcala Lazarte, PhD, 
Naneida.lazarte@sde.gov  Oklahoma State Department of Education, Oklahoma City, OK 73105; LuAnn 
Faulkner Schneider, MS, Luann.Faulkner@okdhs.org Oklahoma Department of Human Services, 
Oklahoma City, OK 73105 
 
Background: Young children are particularly vulnerable to potential adverse health effects of chemical 
exposures and, yet, are routinely exposed in home and school environments. Early care and education 
(ECE), where 60% of children spend 32-38 hours a week, are important settings for protecting children’s 
environmental health (CEH). The American Academy of Pediatrics and others have called for CEH 
interventions for ECE. Understanding ECE providers’ CEH literacy, self-efficacy and behaviors is critical to 
developing effective interventions. 
Purpose: To assess ECE providers’ CEH knowledge, self-efficacy, and cleaning and pest control behaviors.  
Methods: Cross-sectional questionnaire data were collected from FFCH providers (N=49). 
Results: Providers were women and supervised 9.7±4.2 children. Provider CEH literacy was 12.4±4.0 of 
20 points; self-efficacy was 21.1±7.2 of 40 points. Fewer than half were confident that they could 
effectively use green cleaning practices (40.8%), make their FCCH healthier for children with asthma 
(47.9%) or improve their FCCH’s air quality (49.0%).  Fewer were confident that they could use IPM 
effectively (28.6%), manage pests without pesticides (22.5%), or explain IPM to a staff person (22.5%). 
Fifty-one percent were confident they could identify less toxic cleaning products in a store. Few 
reported recommended cleaning behaviors such as microfiber mops (20.4%), microfiber cloths/mitts 
(28.6%), third-party certified cleaning products (14.9%), and avoiding sprays (4.1%).  About half 
reported spraying pesticides themselves (48% inside; 36% outside) and professional extermination (44% 
inside; 46% outside).  
Conclusion: Findings indicate areas for improvement. Technical assistance about less toxic products, 
cleaning and methods of pest control are needed for Oklahoma ECEs.  
 
Funding: This study is supported by Agriculture and Food Research Initiative Grant no. 
2017-68001-26355 from the USDA National Institute of Food and Agriculture and the National Institute 
of General Medical Sciences of the National Institutes of Health under award number U54GM104938. 
Any opinions, findings, conclusions, or recommendations expressed in this publication are those of the 
author(s) and do not necessarily reflect the views of the U.S. Department of Agriculture or the National 
Institute of Health. 
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Active Ingredients found in Cleaners and Pesticides used in Oklahoma Family Child 
Care Homes and Potential Implications for Children’s Health 

Alicia L. Salvatore, MPH, DrPH, Alicia-salvatore@ouhsc.edu , Hudson College of Public Health, University 
of Oklahoma Health Sciences Center, Oklahoma City, OK 73117; Araya Assfaw, MPH, 
Araya-assfaw@ouhsc.edu Hudson College of Public Health, University of Oklahoma Health Sciences 
Center, Oklahoma City, OK 73117; Bethany Williams, MS, Bethany-Williams@ouhsc.edu College of Allied 
Health, University of Oklahoma Health Sciences Center, Oklahoma City, OK 73117; Deana Hildebrand, 
PhD, RDN, deana.hildebrand@okstate.edu Oklahoma State University, Stillwater, OK 74078; Julie A. 
Stoner, PhD, julie-stoner@ouhsc.edu Hudson College of Public Health, University of Oklahoma Health 
Sciences Center, Oklahoma City, OK 73117; Jennifer Weber, Jennifer.weber@sde.gov Oklahoma State 
Department of Education, Oklahoma City, OK, 73105;Naneida Alcala Lazarte, PhD, 
Naneida.lazarte@sde.gov Oklahoma State Department of Education, Oklahoma City, OK 73105; LuAnn 
Faulkner Schneider, MS, Luann.Faulkner@okdhs.org Oklahoma Department of Human Services, 
Oklahoma City, OK 73105; Susan B. Sisson, PhD, RDN, CHES, FACSM, susan-sisson@ouhsc.edu , College 
of Allied Health, University of Oklahoma Health Sciences Center, Oklahoma City, OK 73117 
 
Background: Young children are particularly vulnerable to chemical exposures due to their ongoing 
growth and development, behaviors and physiology. Nonetheless, they are routinely exposed to a 
proliferation of chemicals found in cleaners, pesticides, and other products at home and in early 
childhood education (ECE) environments. Chemical exposures in early childhood may have adverse 
impacts on children’s development and health including pediatric cancers, decreased neurologic and 
cognitive function, behavioral problems, endocrine disruption, and increased risks of asthma.  
Purpose: To document cleaning products and pesticides used in Family Child Care Homes (FCCHs), 
chemical content and potential risks to children’s health.   
Methods: Data were collected from 50 Oklahoma FCCHs. Providers reported cleaning and pest-control 
products used and trained student-researchers observed products and abstracted active ingredients 
from product labels and Material Data Safety Sheets. An NIH database and peer-reviewed articles were 
used to identify associated health concerns. 
Results: Providers were women and had 10±4 children in care. Many had used pesticides during the past 
three months (33% inside and 52% outside). The majority (72%) used broad application methods of 
cleaners, only 15% checked products for third party certifications and 100% of providers used one or 
more types of air fresheners. Observed cleaning and pest-control products contained over one hundred 
active ingredients; common active ingredients and associated health concerns will be presented. 
Conclusion: Findings warrant further study and interventions to reduce chemical exposures to children 
in ECE environments. Preventing exposures is paramount for safeguarding children’s healthy 
development and wellness throughout the life course.   
 
Funding: This study is supported by Agriculture and Food Research Initiative Grant no. 
2017-68001-26355 from the USDA National Institute of Food and Agriculture and the National Institute 
of General Medical Sciences of the National Institutes of Health under award number U54GM104938. 
Any opinions, findings, conclusions, or recommendations expressed in this publication are those of the 
author(s) and do not necessarily reflect the views of the U.S. Department of Agriculture or the National 
Institute of Health. 
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Nutrition and Physical Activity Practices and Policies of Family Child Care Home 
Providers in Oklahoma: Baseline Findings from Happy Healthy Homes 

Susan B. Sisson, Bethany Williams, Alicia L. Salvatore, Deana Hildebrand, Julie A. Stoner, Jennifer Weber, 
Lu Ann Faulkner Schneider 

Background: Early obesity prevention in key environments where young children spend substantial 
time, such as early care and education (ECE) is essential. Children are not eating adequate amounts of 
whole grains, fruits, vegetables, and nutrients, or getting sufficient physical activity in ECE. Family Child 
Care Homes (FCCH) are licensed home-based ECEs.  Few studies have examined nutrition and physical 
activity (PA) in FCCHs. 

Purpose: The purpose of this study was to determine the nutrition and PA practices and policies in 
FCCH. 

Methods: Cross-sectional study with self-reported practices and policies conducted in Oklahoma from 
October 2017 to November 2018. 

Results: Forty-nine providers (44.2±14.2 years, 100% women) participated. FCCH programs supervised 
9.7±4.2 children and had been in business for 10.8±9.6 years (range 0.25-40 years). Providers spent 
2.8±6.2 hours/week preparing meals. Many (68.8%) providers had a degree in early childhood education 
or development. The majority prepared meals after children arrive (70%) and before children arrived 
(54%). Baking (98%) and slow cooker (70%) were the most common food preparation methods. Almost 
all (91.8%) believed the food program enhanced dietary quality for children. Frequencies of providers 
meeting all best practices in NAPSACC domains were foods provided (4.3%), beverages provided (2.2%), 
feeding environment (0%), feeding practices (40%), menus and variety (43.8%), nutrition education and 
professional development (4.3%), nutrition policy (20.8%), time provided for PA (0%), outdoor play 
environment (2.4%), daily PA practices (9.8%), PA education and professional development (6.4%), and 
PA policies (12.8%).  

Conclusion: Few FCCH providers meet all best practices in nutrition and PA domains. Understanding 
current practices and procedures is necessary for intervention development and technical assistance 
training to meet FCCH provider needs and enhance ECE program quality. 

Funding: This study is supported by Agriculture and Food Research Initiative Grant no. 
2017-68001-26355 from the USDA National Institute of Food and Agriculture and the National Institute 
of General Medical Sciences of the National Institutes of Health under award number U54GM104938. 
Any opinions, findings, conclusions, or recommendations expressed in this publication are those of the 
author(s) and do not necessarily reflect the views of the U.S. Department of Agriculture or the National 
Institute of Health. 
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Family Child Care Home Provider Nutrition Knowledge and Self-Efficacy: Baseline 
Findings from Happy Healthy Homes 

Susan B. Sisson, Bethany Williams, Alicia L. Salvatore, Deana Hildebrand, Julie A. Stoner, Ji Li, Jennifer 
Weber, Lu Ann Faulkner Schneider 

Background: Enhancing the health of local ecological systems where young children spend substantial 
time, such as early care and education (ECE) programs requires nutrition and health knowledge and 
self-efficacy to implement best practices. Children are not eating adequate amounts of whole grains, 
fruits, vegetables, and nutrients, or getting sufficient physical activity in ECE. Family Child Care Homes 
(FCCH) are licensed home-based ECEs.  Understanding the nutrition knowledge and self-efficacy of 
FCCH providers is an important step in developing sound obesity-prevention programs and technical 
assistance. 

Purpose: The purpose of this study was to determine the nutrition knowledge and self-efficacy among 
FCCH providers in Oklahoma. 

Methods: Cross-sectional study with self-reported nutrition knowledge and self-efficacy to serving best 
practice foods and family style meals conducted in Oklahoma from October 2017 to November 2018.  

Results: Forty-nine providers (44.2±14.2 years, 100% women) participated. FCCH programs supervised 
9.7 ± 4.2 children and had been in business for 10.8 ± 9.6 years (range 0.25-40 years). Provider nutrition 
knowledge was 25.0 ± 6.4 out of 38 possible points.  The majority (85.7-95.9%) of providers were 
confident they can serve best practice foods. While still a majority, fewer providers (77.1%) were 
confident in serving vegetables two or more times/day. Only 37.5% were confident they could allow 
children to serve themselves and 62.5% were confident children could decide how much to eat. The 
majority (75.5-95.9%) were confident they could provide praise, talk to parents about nutrition and 
physical activity, provide nutrition lessons, and keep TV off during meals.     

Conclusion: FCCH providers have moderate general nutrition knowledge. Fewer providers feel confident 
in serving vegetables than other foods and serving family style meals. Given low confidence in 
vegetables and family style meal service, FCCH providers could likely benefit from targeted training on 
integrating vegetables as snacks and the continuum of family style meals.  

Funding: This study is supported by Agriculture and Food Research Initiative Grant no. 
2017-68001-26355 from the USDA National Institute of Food and Agriculture and the National Institute 
of General Medical Sciences of the National Institutes of Health under award number U54GM104938. 
Any opinions, findings, conclusions, or recommendations expressed in this publication are those of the 
author(s) and do not necessarily reflect the views of the U.S. Department of Agriculture or the National 
Institute of Health. 
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Egineered microenvironment for Human induced Pluripotent Stem Cell Expansion 
and Differentiation 

 
Ou Wang, Qiang Li, Haishuang Lin, Yuguo Lei,  

University of Nebraska-Lincoln, USA 
Ylei14@unl.edu 

 
Human induced pluripotent stem cells (iPSCs) and their derivatives are needed in large. However, scalable 
and cost-effective manufacturing of high quality iPSCs and their derivatives remains a challenge. The 
current iPSC culturing methods provide highly-stressed microenvironments, leading to low efficiency. We 
report a novel technology that can provide a physiologically-relevant culture microenvironment. iPSCs are 
processed into and cultured in microscale alginate hydrogel tubes termed stress-free intratubular cell 
culture (SFIT) that are suspended in culture medium. The hydrogel tubes create free microspaces that 
allow cells to interact with each other and expand. Meanwhile, they protect cells from hydrodynamic 
stresses in the culture vessel and confine the cell mass<400 µm (in radial diameter). We demonstrated 
long-term culturing of iPSCs without uncontrolled differentiation and chromosomal abnormalities. Cultures 
between batches and cell lines were very consistent. iPSCs in SFIT had high viability, growth rate 
(1000-fold/10 days/passage in general) and yield (~5x10^8 cells/mL microspace), which significantly 
reduce the culture volume and time, and the production cost, making large-scale cell production technically 
and commercially feasible. iPSCs could be efficiently differentiated into various cells in SFIT. Additionally, 
other human cells, such as T cells, could also be efficiently cultured in this technology. Two SFIT-based 
automated bioreactors for producing autologous and allogenic iPSCs and their derivatives are under 
developing. This technology has high potential to address the cell manufacturing challenge. 
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PRION PROTEIN GENE POLYMORPHISMS IN THE ALPHA-HELICAL REGION IN 
FERALPIGS FROM TEXAS    

M.W.Alsmady, E.T.Gillock 

Department of Biological Sciences. Fort Hays State University. Hays. Kansas. 67601 
 

Prion diseases are a group of infectious, incurable, fatal neurodegenerative disorders, 
including scrapie in sheep, chronic wasting disease in deer, and Creutzfeldt-Jakob disease (CJD) in 
humans. A key event in prion disease is the conformational transition of the cellular prion protein 
(PrPC) into the pathogenic isoform (PrPSC). Prion disease occurrence depends mainly on the 
interaction between the host prion protein (PrPC) and the prion strain (PrPSC). It was hypothesized 
that prion gene polymorphisms correlate with an organism’s susceptibility to prion disease, which 
may be related to the overall stability of the α-helical domain of the protein. Prion gene 
polymorphisms are also related to the species barrier between different mammalian species. The 
closer the three-dimensional conformation of the prion proteins in donor and recipient animals, the 
easier it is to transmit prion diseases between the two. Interestingly, some animal species are 
considered resistant to prion diseases, such as pigs, rabbits, and dogs, since no single case of 
naturally-occurring disease has been reported in them. In this research, I looked for 
polymorphisms in the PrPC gene by comparing wild pig sequences to each other, as well as other 
susceptible and resistant species. There are several regions in the nucleotide sequence in the PrPC 
gene of all pigs that are highly conserved. Key polymorphisms seem to reside at position 224 and 
position 230. These polymorphisms might be used as a prediction tool of the animal susceptibility 
for prion diseases using the amino acid sequence.  

 
This project was supported by an Institutional Development Award (IDeA) from the National 
Institute of General Medical Sciences of the National Institutes of Health under grant number P20 
GM103418. 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. 
My email: m_alsmady@mail.fhsu.edu  
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Gene drive inhibition by the anti-CRISPR proteins AcrIIA2 and AcrIIA4 in 
Saccharomyces cerevisiae 
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Rachael M. Giersch2,  Emily Roggenkamp1, Madison N. Schrock1, 
Megan Halloran1, Gregory C. Finnigan1 

 

1 Department of Biochemistry and Molecular Biophysics, 141 Chalmers Hall, Kansas State 
University, Manhattan, KS 66506, USA 

2 Department of Biology, 116 Ackert Hall, Kansas State University, Manhattan, KS 66506, USA 
 

Given the widespread use and application of the CRISPR/Cas gene editing system across 
many fields, a major focus has been the development, engineering, and discovery of molecular 
means to precisely control and regulate the enzymatic function of the Cas9 nuclease. To date, a 
variety of Cas9 variants and fusion assemblies have been proposed to provide temporally inducible 
and spatially controlled editing functions. The discovery of a new class of “anti-CRISPR” 
proteins, evolved from bacteriophage in response to the prokaryotic nuclease-based immune 
system, provides a new platform for control over genomic editing. One Cas9-based application of 
interest to the field of population control is that of the “gene drive.” Here, we demonstrate use of 
the AcrIIA2 and AcrIIA4 proteins to inhibit active gene drive systems in budding yeast. 
Furthermore, an unbiased mutation scan reveals that titration of Cas9 inhibition may be possible 
by modification of the anti-CRISPR primary sequence. 
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Emerging Roles for the Actin Binding Protein Palladin in Regulation of Highly Motile Cells 
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Palladin is an actin binding protein that plays a key role in both normal cell migration and invasive 
cell motility associated with metastatic cancer, yet its precise function in organizing the actin 
cytoskeleton is unknown.  The majority of our previous research has focused on the scaffolding 
activity of palladin, whereas our results here add a new dimension to the relationship between 
palladin and actin by highlighting the direct role in actin assembly. Here we show that the 
C-terminal immunoglobulin-like domain of palladin, which is directly responsible for actin binding 
and bundling, also stimulates actin polymerization in vitro.  Palladin eliminates the lag phase that 
is characteristic of the slow nucleation step of actin polymerization and dramatically reduced 
depolymerization. Total internal reflection fluorescence microscopy was employed to visualize the 
organization and dynamics of palladin-induced actin polymerization. Using Listeria infections, we 
show that palladin is recruited by the bacteria during cellular entry and intracellular motility. 
Moreover, depletion of palladin results in shorter and misshapen actin comet tails. We also show 
that overexpression of palladin can reverse the loss of Listeria comet tail-based motility in the 
presence of the Arp2/3 inhibitor, CK-666, and in Arp2/3 complex depleted cells. Furthermore, 
Listeria actin clouds and comet tails can be generated by palladin in the absence of the Arp2/3 
complex in reconstitution assays. Collectively, our results demonstrate that palladin stimulates 
actin polymerization and indicate that palladin is part of an actin organization and nucleation 
complex that can functionally replace the Arp2/3 complex in actin-rich structures. 

 

This work was funded through grants from the NSERC (JAG; 355316) and by AREA funding from 
NIH (MRB; R15GM120670), K-INBRE undergraduate research funding (MRB; P20 GM103418) 
and COBRE-PSF (MRB; 5 P30 GM 110761). 
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Studying the role of Treg cells in mucosal tolerance using the DEREG transgenic mouse model  

Bender, Savannah, Dr. Tim Burnett, Department of Biological Sciences, Emporia State 
University, Emporia, KS, 66801 

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. To study this relationship, we acquired transgenic mice (DEREG) that 
allow for temporary depletion of Treg cells using diphtheria toxin (DT). The intent of our initial 
studies with this model is to evaluate methods for measuring Treg cells, determine the time course 
of Treg cell arrival in the small intestine after birth, and to titer DT quantities that effectively 
decreasing Treg cell levels. To examine methods for measuring Treg cell depletion, spleen samples 
from transgenic and wildtype mice were processed to measure GFP expression by both 
qRT-PCR and for flow cytometry. Both methods resulted in significant and measurable GFP 
expression in transgenic animals. To determine the Treg cell presence in the small intestine over 
time, expression of FoxP3 was determined using qRT-PCR. FoxP3 expression was measurable 
as early as one day after birth and significantly increased during weeks two to four. Lastly, DT 
effectiveness and toxicity were determined by injecting one day old mice with varying 
concentrations of DT. Observational data and weight gain was used to measure toxicity, and 
RT-qPCR was used to measure the extent of Treg cell depletion in each sample. Collectively the 
results of these experiments confirm the utility of the DEREG mouse model for investigating the 
role of Treg cells in perinatal small intestine. 
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Detection of a possible pathogenic phenotype caused by Nora virus infection in 
Drosophila melanogaster  
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Carlson, Department of Biology, University of Nebraska at Kearney, Kearney, NE 68849 
 

Nora virus is a picorna-like virus that contains a positive-sense, single stranded RNA genome. The 
virus infects Drosophila melanogaster with no known pathogenic effects. One hypothesized 
pathogenic effect of Nora virus is a deficit in locomotor ability of the fly. In this study, geotaxis 
assays and longevity curves were used to determine if Nora virus infection has an effect on D. 
melanogaster’s locomotor ability. Quart sized cages (five Nora virus infected, five Drosophila C 
virus (DCV) infected, and five uninfected) were established each containing 60 virgin female 
flies.  The cages were marked with a line two thirds from the bottom of the cage. Every third day 
since cage establishment, the flies were tapped to the bottom, allowed one minute to reach the top, 
and the number of flies crossing the threshold line were recorded. Also on every third day, the dead 
flies were removed, the number recorded, longevity curves were created and examined using 
Kaplan-Meyer survivorship analysis. The data demonstrated a significant decrease in both 
geotaxis and longevity when the D. melanogaster were infected with either Nora virus or DCV, as 
compared to uninfected controls. This is the first time that a possible phenotype has been 
associated with Nora virus infection. Overall, the data demonstrate that geotaxis and locomotor 
dysfunction may be a pathogenic hallmark of Nora virus infection.  The project described was 
supported by grants from the National Center for Research Resources (5P20RR016469) and the 
National Institute for General Medical Science (8P20GM103427), a component of the National 
Institutes of Health. 
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Molecularly Imprinted Polymers for Dopamine 
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Molecularly Imprinted Polymers (MIPs) are polymers that have the ability to recognize specific 
molecules due to the presence of compatible and complementary cavities. Molecular recognition 
is based on copolymerization of selected functional monomers, cross-linkers, and print 
molecules, followed by extractions to remove the template in order to free the imprinting cavities. 
MIPs can be applied for detoxification, as artificial antibodies, and for the administration of certain 
drugs. The purpose of this research, is to develop MIPs for dopamine sensing. This experiment 
focused on finding the optimal ratio between the functional monomer to cross-linker. This study 
evaluated two different cross linkers, N,N’-Methylenebisacylamide (MBA) and Pentaerythritol 
triacrylate (PETA). Using contact and soxhlet extraction, contact extraction was found to remove 
95% of the template while soxhlet extraction found to remove dopamine to undetectable limits 
thus leading to lower leaching capabilities. The extent of rigidities of the polymers were tested 
through swelling studies in six different solvents of varying polarities. The batches that were 
synthesized with MBA showed the greatest swelling ability overall. This may be attributed to the 
deprotonation of the carboxylic acid functional groups, leading to electrostatic repulsion on the 
polymer backbone which allows larger, more flexible pores.  

 

This publication/presentation was made possible by the NIH Grant Number 2 P20 RRO16479 
from the INBRE Program of the National Center for Research Resources. Its contents are solely 
the responsibility of the authors and do not necessarily represent the official views of NIH 

George.Mwangi@usiouxfalls.edu 

Tesla.Cheek@usiouxfalls.edu  
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Dihydrodipicolinate synthase and antibiotic drug design: Kinetics and Structural 
Studies of Dihydrodipicolinate synthase and meso-diaminopimelate 
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73019 

The enzyme dihydrodipicolinate synthase (DHDPS) catalyzes the first step in the biosynthetic 
pathway found in bacteria and plants for the production of the amino acid L-lysine and 
meso-diaminopimelate (meso-DAP), a constituent of the bacterial cell wall.  The reaction 
catalyzed by the enzyme involves the generation of dihydrdicolinat from pyruvate and 
aspartate-β-semialdehyde.  The activity of the synthase is inhibited by L-lysine binding to an 
allosteric site.  In contrast, meso-diaminopimelate binds to the active site.  We report the crystal 
structures of DHDPS in complex with L-lysine and and meso-DAP.  Two molecules of L-lysine 
bind at the interface of the tight dimer of DHDPS.  In contrast to other structures with lysine 
bound, in our structure the two lysine molecules do not bind symmetrically in the allosteric site.  
There are no major structural changes in the protein associated with lysine binding.  The only 
significant effect is on the orientation of Y107 that is involve in a hydrogen bonding network 
within the active site of the enzyme.  The structure of DHDPS with meso-DAP indicates it binds 
at the entrance to the active site and makes numerous hydrogen bonding interactions including 
several with R138 which is thought to be involved in binding the substrate ASA.     
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Prostate Cancer (PCa) is one of the leading causes of cancer related deaths in men in the 

USA, and adaptive resistance to androgen signaling targeted therapies is the major contributor to 
mortalities. Therefore, the development for novel therapeutic modalities is critical for improving 
clinical outcomes of PCa patients. Death Induced by Survival gene Elimination (DISE) is a 
process in which certain siRNAs or shRNAs - many of which target tumor suppressor genes - 
induce toxicity specifically in transformed cells through off-target seed region complementarity to 
the 3’ UTR of essential survival genes, resulting in reduced essential gene expression. However, 
DISE has not yet been studied in PCa cells. Our lab has previously shown that the 
transmembrane protein with EGF like and two follistatin like domains 2 (TMEFF2) functions as 
tumor suppressor in PCa by inhibiting cell invasion in vitro and tumor growth in vivo. Here we 
show that TMEFF2 targeted shRNAs are toxic to PCa cells through a seed mediated mechanism 
that targets essential and androgen signaling regulatory genes, resulting in potent inhibition of 
androgen mediated transcriptional response and cell death. We call this PCa-specific DISE 
subtype Androgen Network-DISE (AN-DISE). Importantly, AN-DISE effectively kills PCa cells that 
are resistant to conventional androgen signaling targeted therapies. The toxic combinatorial effect 
of direct essential gene depletion and inhibition of androgen signaling in PCa cells suggests 
AN-DISE represents a potentially promising PCa therapeutic strategy with theoretically less 
probable resistance when compared to current standard therapies.  
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Characterizing the role of Mcm10 in coordinating genome replication and 
checkpoint signaling pathways 

Brandy Fultz, Casey Eddington, Dawn Bender and Sapna Das-Bradoo 

Department of Natural Sciences, Gregg Wadley College of Science and Health Professions at 
Northeastern State University, Broken Arrow, OK 

Minichromosome maintenance protein 10 (Mcm10) is an essential replication protein that is 
upregulated in cervical cancer and glioblastomas; in fact, the expression of Mcm10 correlates 
with the stages of cancer progression, arguing that it might contribute to tumor aggressiveness. 
These studies are consistent with the notion that Mcm10 contributes to genetic changes 
associated with genome instability, as seen in cancer cells. We hypothesize that Mcm10 
functions during replication and checkpoint activation pathways to maintain genome stability. 
Yeast two hybrid (Y2H) results from our lab show a robust interaction between Mcm10 and 
Pol2, the catalytic subunit of Polymerase epsilon (Polε). Moreover, Mcm10 interacts with the 
C-terminus domain of Pol2, an essential domain that participates in S phase checkpoint 
activation. In addition, we have mapped the interaction of Mcm10 to a 200 amino acid range 
within the checkpoint domain of Pol2 and used site-directed mutagenesis to further narrow the 
site of interaction. To corroborate the Y2H results, we have confirmed the physical interaction 
of Mcm10 and Pol2 through co-immunoprecipitation (Co-IP). Currently, we are conducting 
arrest and release experiments to conclude if the interaction of Mcm10 and Pol2 is essential for 
normal replication. Our data sheds new light on the function of Mcm10 in DNA replication and 
S phase checkpoint pathways. Overall, understanding Mcm10 and its functions will help us 
understand how it supports genome integrity, a lack of which leads to genetic changes with 
tumorigenic consequences. 

This research was supported by the National Institute of General Medical Sciences of the 
National Institutes of Health under award number P20GM103447. 
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Novel Interactions with the Eukaryotic Sliding Clamp That Mediate Gene Silencing  

Robyn Scott, Hunter VanDolah, Jacquelyn Wright, and Lynne Dieckman 

Department of Chemistry, Creighton University, Omaha, NE 68178 

 

The eukaryotic genome must be accurately organized into nucleosomes, the basic units of chromatin, 
immediately following DNA replication to maintain genomic and epigenetic integrity. This process, called 
replication-coupled nucleosome assembly, is mediated by two key factors: CAF-1, the protein complex that 
deposits histones onto the newly synthesized DNA, and PCNA, the ring-shaped sliding clamp that recruits 
and regulates the proteins that replicate DNA. Although the mechanism by which nucleosome assembly 
and DNA replication are coupled remains poorly understood, studies show that the interaction between 
CAF-1 and PCNA is essential for this process. We solved the X-ray crystal structure of three mutant forms 
of PCNA that result in decreased CAF-1 association with replicating DNA and exhibit gene silencing 
defects. Results from these structural studies suggest that a surface cavity on the front surface on the PCNA 
ring represents a novel, secondary binding site for CAF-1. In addition, preliminary data show that 
individual amino acid substitutions within this cavity on PCNA cause varying decreases in binding affinity 
with CAF-1. Currently, we are carrying out biophysical assays including ITC and X-ray crystallography 
with various forms of PCNA and CAF-1 to map the specific residues required for this protein-protein 
interaction. Our results suggest that the integrity of the surface cavity on PCNA plays an essential role in 
facilitating replication-coupled nucleosome assembly and in the inheritance of chromatin states from 
generation to generation.  
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Abstract 
 

Checkpoint inhibition for cancer has achieved recent clinical success in treating many types of 
cancer.  However, some cancers are resistant to checkpoint inhibitors and show limited response.  
Laser immunotherapy (LIT) combines the advantages of photothermal cancer therapy with 
immunotherapeutic stimulation to induce systemic antitumor immune responses.  While LIT has 
shown its therapeutic potential for metastatic cancers in preclinical and clinical studies, it can also 
help to prime the immune system for checkpoint inhibition.  Thus, we have combined LIT with 
checkpoint inhibition and tested the efficacy of the combination therapy in vivo.  In 
B16-F10-bearing mice, we observed a larger cohort of long-term surviving mice with combination 
therapy (64.2%) versus IgG+LIT control (41.6%), checkpoint inhibitor alone (10.5%), and 
untreated control (0%).  In addition, we will report on the clinical application of LIT+checkpoint 
inhibition against late-stage, metastatic melanoma, and its strong potential for future use in 
patients who do not respond to traditional cancer treatment modalities. 
 
 
Keywords: checkpoint inhibitor, laser immunotherapy, cancer therapy, melanoma treatment 
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BACKGROUND: According to the CDC, bacterial infections inflict more than 2 million people in 
the United States each year, causing the death of more than 23,000 of those individuals1. Bacterial 
infections have risen from the bottom of our worries to become one of the top five causes of death 
in the world. This threat has arisen in recent years due to overuse, the spread of resistance among 
bacteria, and lack of new antibiotics. With a decline in effective antibiotics, something as small as 
an infected paper cut has the potential to become fatal. Amongst bacterial infections, 
Gram-negative bacteria tend to be less treatable. These bacteria have two membranes, which make 
them significantly harder to permeate with antibiotics and many harbor transporters that 
effectively “kick-out” antibiotics before they can cause any damage to the cell2. This makes these 
bacteria an important target for future antibiotics. We have identified and targeted a specific 
enzyme, called LpxC, in Gram-negative bacteria because it is highly conserved across many 
species and it plays a vital role in the formation of the second membrane. Inhibition of this 
membrane causes significant, sometimes fatal, defects in bacteria making them less threatening to 
infected humans3.  

METHODS: The lpxC gene was isolated from Escherichia coli (E. coli) through PCR, the gene 
was cloned into a His-tag vector using restriction enzymes, and the vector was transformed into an 
E. coli M15 pET4 host. The vector was sequenced to confirm the proper orientation and to ensure 
there were no sequence errors. The enzyme was expressed and isolated following prior procedures. 
Isolated protein was sent to USD proteomics CORE facility for confirmation. We are testing a 
series of small organic molecules through both in vivo and in vitro assays carried out in 96-well 
microtiter plates. 

RESULTS: A series of benzoic acids will be evaluated through in vivo assays with E. coli cultures 
and in vitro assays with the purified lpxC enzyme. The assay has been established through slight 
variations of assays from similar studies. In preliminary tests, the small organic molecules that will 
be tested have shown promising results. 

CONCLUSION: LpxC is a viable target in Gram-negative bacteria because of its vital role in the 
formation of the membrane. The introduction of a new class of antibiotics that inhibit the synthesis 
of the outer membrane weaken or kill the bacteria which will provide a solution to the spreading 
problem of antibiotic resistance.          
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EXAMINATION OF ORNITHINE DECARBOXYLASE ANTIZYME RNA STRUCTURE AND 
FUNCTION FOR THE DEVELOPMENT OF ANTIBIOLOGICAL AGENTS  

 Zach Frevert and Julie Soukup, Department of Chemistry, Creighton University at 
Omaha, NE 68178 
 
Riboswitches are non-coding sequences in messenger RNA that directly bind to cellular 
metabolites and affect gene expression through feedback regulation. Riboswitches are widely 
found in bacteria, with one class in fungi and plants, and none previously found in animals. We 
propose riboswitch functionality of a translational frame-shift stimulatory pseudoknot RNA (PK 
RNA) that is highly conserved among vertebrate ornithine decarboxylase antizyme (OAZ) genes 
that are involved in polyamine biosynthesis regulation. 
 
Apparent binding affinity and specificity for polyamines were determined using in-line probing 
and equilibrium dialysis. Mouse OAZ1-PK RNA binds to spermine with greater affinity than 
other polyamines. Spermine binding to OAZ1-PK RNA causes conformational change, a 
characteristic property of riboswitches. Spermine analogs (with equal or greater net positive 
charge) have lower affinity and specificity for the OAZ1-PK RNA. We next used isothermal 
titration calorimetry to determine binding affinities. Results indicate that the Kd (binding affinity) 
of OAZ1-PK RNA for spermine (the natural ligand) is ~275 µM. Further experiments on natural 
spermine analogs have shown Kd values up to ~5 mM, and at least one synthetic analog with a Kd 
value of ~20 µM. Future experiments will focus on X-ray crystallography of this RNA. 
 
Our results suggest that translational frame-shifting in OAZ expression evolved for 
spermine-dependent regulation of the OAZ protein. Thus, the OAZ1-PK RNA may function as a 
spermine sensor and mammalian riboswitch, indicating a wider expression of riboswitches 
amongst eukaryotes and offering a novel mechanism for affecting metabolic processes in cancer 
and other diseases. 
 
This publication was made possible by grants from the National Institute for General Medical Science 
(NIGMS) (5P20GM103427), a component of the National Institutes of Health (NIH), and its contents are 
the sole responsibility of the authors and do not necessarily represent the official views of NIGMS or NIH. 
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HLA-II Specific Clinical and Behavioral Responses in a Transgenic Mouse Model of 
Non-Anaphylactic Cow’s Milk Allergy 

Danielle L. Germundson, Nicholas A. Smith, and Kumi Nagamoto-Combs 

 The association between food allergy and various neuropsychiatric conditions, such as 
anxiety, depression, ADHD, and autism, has garnered attention. However, the scientific 
community has largely ignored the phenomena. Previously, we have shown in a mouse model than 
sensitization to milk proteins induced both behavior and pathophysiologic changes. However, 
mice lack human leukocyte antigen II (HLA-II), which is highly involved in both presentation of 
antigens to the adaptive immune system and allergy development. We therefore hypothesized that 
specific HLA-II haplotypes may play a role in food allergy trigged behavioral disorders. To test 
this, we sensitized male and female humanized transgenic mice that express HLA-DR3, -DR15, 
and -DQ8 to the common milk allergen, beta-lactoglobulin (BLG), for five weeks. We then 
challenged mice with a large dose of BLG and monitored clinical symptoms of food allergy. While 
no HLA-type was anaphylactic, DR3 sensitized mice showed a moderate clinical response, while 
DQ8 and DR15 mice exhibited mild to no symptoms respectively. One day post-challenge we 
preformed behavioral testing. DR3 and DQ8 sensitized mice showed no behavioral change when 
compared to sham mice in open field and cross maze testing. Surprisingly, DR15 BLG sensitized 
mice exhibited behavior alterations in a sex-dependent manner, with sensitized males presenting 
with decreased locomotion, and females showing decreased spatial memory. Our results 
demonstrate that BLG sensitized transgenic mice exhibit HLA-specific clinical symptoms and that 
HLA-DR15 appears more susceptible to aberrant behavioral symptoms. While further 
investigation is warranted, HLA-type may play a role in the manifestation of food 
allergy-mediated behavioral disorders.   
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The endoplasmic reticulum (ER) is the second largest organelle of eukaryotic cells. This organelle 
serves as a key site for cellular protein and lipid synthesis. The tremendous surface area of 
membranes of this organelle, ~30 times greater than of the plasma membrane, makes it an 
attractive target for developing molecular probes and cellular sensors. The laboratory of Blake R. 
Peterson has synthesized numerous novel green fluorescent compounds derived from fluorinated 
rhodols that accumulate in this organelle. However, it is not clear as to why these fluorinated 
rhodols preferentially localize in the ER. We are investigating the potential involvement of 
polyunsaturated fatty acids in this process. These unsaturated acids are key lipid components of 
ER membranes, and we hypothesize that they may participate in pi-pi interactions with 
electron-deficient aromatic rings of fluorinated rhodols to promote the selective localization of 
these molecules in membranes of the ER. To test this concept, we propose to synthesize three 
fluorescent probes based on a non-fluorinated rhodol fluorophore. The proposed probes will have 
linker groups that can be easily modified to incorporate fluorinated aromatic rings. These 
compounds will be compared in cell-based assays with fluorinated rhodols developed by the 
Peterson lab as well as ER-tracker BW, which is a commercially available dye that accumulates in 
the ER. We hope that these studies will shed slight on the electronic requirements for selective 
localization of small molecules in ER membranes to improve the design of fluorescent sensors 
and drugs that target the ER.    
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Progress Toward the Synthesis of Expanded Oxophlorins 
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Expanded oxophlorins are substances that could absorb within the visible spectrum of light.  
These compounds can be useful as photosensitizers for cancer treatment in photodynamic 
therapy (PDT).  One way to synthesize expanded oxophlorins is to synthesize a 
dipyrroyl-α,β-unsaturated ketone.  This can then be combined with a dipyrromethane in a 
MacDonald-type synthesis.  Since the dipyrroyl-α,β-unsaturated ketones are unknown, much of 
our research has been focused on the synthesis of these compounds.  We have been using aldol 
condensation in this synthesis.  While aldol condensation has not been effective, a longer 
multi-step synthesis has been used to synthesize a dipyrroyl-α,β-unsaturated ketone. However, 
because the reaction scale was too small, the MacDonald-type synthesis could not be attempted. 
Further studies must be performed by increasing the reaction scale.  
 
This project was supported by an Institutional Development Award (IDeA) from the National 
Institute of General Medical Sciences of the National Institutes of Health under grant number P20 
GM103418. 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. 
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Virus Discovery in Non-vascular Plants 

Phillip Harries and Kelsey Knisley 
Pittsburg State University, Department of Biology, Pittsburg, KS 66762 
 
Although a large number of viruses capable of infecting plants have been identified, the ability 
of viruses to infect bryophytes, primitive non-vascular land plants that include the mosses, has 
remained unexplored.  The identification and characterization of viruses in bryophytes would 
likely yield a wealth of useful information regarding the evolution of viruses and virus-host 
interactions. Here we describe a new project aimed at discovering novel viruses that infect 
mosses.  In the preliminary stages of this experiment we are collecting moss samples and 
performing double-stranded RNA (dsRNA) purifications. The presence of dsRNA is a reliable 
marker for viral infection since a large number of plant viruses have RNA genomes and dsRNA is 
produced as a replication intermediate.  When dsRNA is detected within a moss, we will 
identify the virus through additional sequencing. One goal of this work is to use the moss model 
system Physcomitrella patens and the many tools available with this system (sequenced 
genome, targeted gene knockouts, transformation) to study virus-host interactions.  In 
particular we are interested in comparing cell-to-cell virus movement within the non-vascular 
bryophyte to that within vascular plants. 
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Analysis of Laser Micromachining of Microfluidic Substrates 

           Mohammad R Hossan, Prashanth R Konari, Juby Varughese, Sanjeewa Gamagedara 
            Engineering and Physics Department, University of Central Oklahoma, Edmond, OK 

Recent years, laser micromachining has become a promising technology for mass production of 
microfluidic channels in various polymeric substrates. However, excessive roughness of channel 
surface, lack of control of process parameters and no uniformity of channel geometry are the 
ongoing challenges. In this research, we studied the effect of laser system parameters on the 
channel characteristics. A commercial MUSE laser system was used for machining of three widely 
used microfluidic substrate to create microfluidic channels. Muse Full Spectrum laser system 
consists of a 45W laser tube with three degree of freedom (lateral, longitudinal and vertical). Three 
laser system parameters - speed, power, focal distance and number of passes are varied to fabricate 
straight microchannel on glass, PDMS and PMMA. The results show that higher speed produces 
lower depth while higher laser power produces deeper channel regardless of the substrate 
materials. However, for same speed and power, PDMS channel had the roughest surface and 
PMMA had smoother surface. On the other hand, number of passes produces uniform and wider 
channel on the PMMA. Out of focus laser cut produces wider but shallower channel. In higher 
power and slower speed, glass breaks. The results also show that slight heat treatment can reduce 
surface roughness. This comprehensive experimental investigation can provide guidance for the 
substrate material based mass production of microchannels. 
 

Funded by: OK INBRE and UCO office of research and sponsored programs. 
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Cross-Bridged Tetraazamacrocyle Alzheimer’s Radiopharmaceuticals Targeting Aβ Peptide 

 

Zane A. Rulon, Isabella R. Seay, and Timothy J. Hubin 

Department of Chemistry and Physics, Southwestern Oklahoma State University, 100 Campus 
Drive, Weatherford, OK 73096 

 

The goal of this proposal is to produce novel bifunctional chemical agents designed to 1) strongly 
chelate the Positron Emission Tomography (PET) active 64Cu2+ cation, a radionuclide with a 
half-life of 12.7 h, ideal for PET imaging; and 2) selectively bind to Aβ peptide aggregates for 
detection of amyloid plaques that are present in the brains of Alzheimer’s Disease (AD) patients.  
This will be accomplished by synthesizing compounds containing the well-known and clinically 
relevant cross-bridged tetraazamacrocycle metal ion chelators linked to a benzothiazole fragment 
that resembles the amyloid-binding dye Thioflavin T.  Recent work by collaborator Liviu Mirica at 
Washington University in St. Louis has demonstrated that the benzothiazole unit proposed 
strongly and selectively binds to Aβ peptide aggregates both in vitro and in transgenic AD mouse 
brain sections.  Our own CXCR4 antagonists consisting of dimeric cross-bridged 
tetraazamacrocycle metal complexes, including 64Cu2+, have demonstrated low toxicity in multiple 
mouse models, strong protein binding ability, and PET imaging detection of tumors expressing 
CXCR4.  We propose to combine the properties of both technologies to produce bifunctional 
chemical agents that will detect and image the signature Aβ peptide aggregates critical to the 
diagnoses and understanding of Alzheimer’s disease. 

 

This work was supported by the National Institutes of General Medical Sciences of the National 
Institutes of Health [grant number 8P20GM103447]. 
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Measuring changes in protein expression by targeted quantitative proteomics in 
the IDeA National Resource for Proteomics   

 
Michael Kinter, Zachary Young, Haley Rhymer, Wyatt Landrith, and Caroline Kinter 
Aging and Metabolism Research Program, Oklahoma Medical Research Foundation 

 
Our laboratory uses two LC-mass spectrometry methods to measure protein 

abundances in various tissues; selected reaction monitoring (SRM) in a tandem mass 
spectrometry experiment or selection ion monitoring (SIM) in a high resolution accurate mass 
experiment.  Both experiments are available to IDeA state scientists through the IDeA 
National Resource for Proteomics.      

We have been using both methods to examine changes in protein expression in the 
heart driven by different dietary fats.  For these measurements, we developed mass 
spectrometric assays for over 200 proteins, with a focus on proteins associated with 
mitochondrial metabolism.   Each assay was designed in an iterative process that tested 
potential peptides for the best quantitative markers and validated their identity by recording 
CID spectra.     

In this study, mice were fed diets with increased amounts of different fats for 20 or 40 
weeks.  At sacrifice, hearts, livers, and kidneys were harvested and homogenized.  Small 
aliquots (20µg) of protein were processed and digested with trypsin for analysis.  In heart, 
peroxisomal beta oxidation protein expression increased between 100% and 1600% with the 
fish oil diet while lard based diets produced increases of 30% to 60%.  Mitochondrial beta 
oxidation proteins were also increased more by the fish oil diet relative to lard, but to a lesser 
extent.  Decreases in glycolysis enzymes were also observed with the fish oil but not lard diet.  
These results are consistent with a unique ability of the fish oil diets to reprogram heart 
metabolism to favor lipid utilization.     
  



Abstract 79 
 

 

Developing 3D printed devices to elute and concentrate lambda DNA 

Kristy L. Kounovsky-Shafer, Cody Masters, Jocelyn Dolphin, April Vonderfecht, Keegan McGill, 
Matthew Moore, Bryant Menke, Samantha Rau, and Alex Larson 

Department of Chemistry, University of Nebraska – Kearney, Kearney, NE 68849 

 

In order to analyze large genomes using systems such as Nanocoding or Optical Mapping, large DNA 
molecules are needed to span a given variation with enough unique information on either end of the 
variation. Large DNA molecules are inherently fragile and routine molecular biology techniques break 
large DNA molecules, so a system is required to elute and concentrate large DNA molecules. Using 3D 
printing, meso-fluidic devices were fabricated and a acrylamide gel “roadblock” was polymerized in the 3D 
printed device. DNA molecules were eluted from an agarose insert into solution and concentrated at the 
interface between the roadblock and solution under an electric field. To determine if molecules were 
sheared during elution and concentration, DNA collected in the concentration region was digested with a 
restriction enzyme. Compared to a control, DNA collected from the concentration region was full length. 

 

This research was funded by the National Center for Research Resources (5P20RR016469) and the 
National Institute for General Medical Science (8P20GM103427), a component of the National Institutes of 
Health (NIH). 

 

Email: kounovskykl@unk.edu  

  

mailto:kounovskykl@unk.edu


Abstract 80 
 

 

Can Antibiotic-loaded Liposomes Treat Urinary Tract Infections? 

*Christina Kunz, #Joshua VanOsdol, #Harshini Ashar, #Ashish Ranjan and *Janaki K. Iyer 
*Department of Natural Sciences, Northeastern State University, Broken Arrow, OK 74014, #Department 

of Physiological Sciences, Oklahoma State University, Stillwater, OK 74078 

 

Urinary tract infections (UTIs) affect millions of people and results in significant costs associated with its 
treatment. UTIs are normally treated with an antibiotic regimen. Among the different uropathogens that 
cause UTIs, strains of uropathogenic Escherichia coli (UPEC) are the most common causative agents. 
Some strains of UPEC can hide within tissues and evade the effects of antibiotics, thereby resulting in 
recurrent UTIs. Hence it is vital to design effective therapeutic treatments to be able to target 
extracellular as well as intracellular UPEC. Liposomes can encapsulate a wide variety of molecules and 
deliver them inside cells. They are biodegradable, can trap hydrophilic molecules, and are non-toxic to 
mammalian systems. Thus, they show great promise as a therapeutic agent. The hypothesis of our study 
is that ciprofloxacin loaded liposomes will be more effective against intracellular E. coli than free 
ciprofloxacin. We tested our hypothesis in an in vitro model comprising of the human bladder cell line 
5637 and the invasive uropathogen E. coli CI5 strain. We were able to demonstrate that liposomes were 
non-toxic towards human bladder 5637 cells. Our findings also indicated that liposomes were able to 
interact effectively with 5637 cells.  We then determined the effects of ciprofloxacin loaded liposomes, 
empty liposomes, and free ciprofloxacin on intracellular UPEC presented in infected 5637 cells. We 
found that ciprofloxacin loaded liposomes lowered the number of intracellular bacteria more effectively 
than empty liposomes or free ciprofloxacin. Thus, these findings demonstrated that ciprofloxacin loaded 
liposomes may be suitable candidates to treat UTIs.  
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Expression of Vir-1 and Vago in Nora virus infected Drosophila melanogaster hemolymph 

Amanda Macke, Darby J. Carlson, & Kimberly A. Carlson, Department of Biology, 
University of Nebraska at Kearney, Kearney, NE 68849 
 

The Drosophila melanogaster immune system serves as a valuable model to identify, study, and 
compare similar components found in humans. Analysis of the D. melanogaster immune response 
to viral infection can be used to inform future immunity research and applications to human innate 
immunity. Two D. melanogaster proteins, Vago and Virus-induced RNA 1 (Vir-1), have been 
identified as candidates for analysis due to their upregulation in response to viral infection. The 
role of these proteins is uncharacterized in Nora virus-infected D. melanogaster. Nora virus 
replication is localized within the gut of D. melanogaster, but whether or not it circulates to other 
organs is unknown. While the complete pathology of Nora virus is not known, a locomotor defect 
is under investigation in our lab. This led us to hypothesize that Nora virus, Vago, and Vir-1, are 
circulating in the hemolymph of Nora virus infected D. melanogaster, allowing for virus migration 
to tissues beyond the gut and a conferred immunity in other tissues. To address this, we performed 
Western blot analysis on whole body and hemolymph collected from Nora virus infected and 
uninfected control D. melanogaster. The western blot analysis of Nora virus infected D. 
melanogaster demonstrates the presence of Vago, Vir-1, and Nora virus capsid protein, VP4b, in 
the hemolymph. This new finding may provide a link to effects seen in other tissues including the 
possible locomotor defect. The project described was supported by grants from the National 
Center for Research Resources (5P20RR016469) and the National Institute for General Medical 
Science (8P20GM103427), a component of the National Institutes of Health. 
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Synthesis of 2,2'-Bipyridine Via a Mild Phosphorus Extrusion Reaction of Phosphonium Salts 

Skyler Markham 

Fort Hays State University 

2,2'-bipyridine derivatives are a common motif in inorganic ligands, natural products, and 
pharmaceutical agents.  Species of this type have become of greater importance due to their increased 
use as photocatalysts in organic transformations as well as their use in photosensitizers.  Herein, we 
report our progress towards the development of a novel phosphorus extrusion reaction which can be 
adapted to the synthesis of 2,2’-bipyridines or there derivatives.  Unlike traditional methods for the 
synthesis of 2,2’-bipyridines, this method does not require the use of expensive transition metal 
catalysts or exotic ligands and can also be utilized under “green” conditions. 
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Optical Coherence Tomography and Vibrometry of the Developing Avian Cochlear Duct 

Scott Mattison 

Billy Jackson, Kristen Stromsodt, Nikki Seagraves, Gang Xu 

Department of Engineering and Physics 

University of Central Oklahoma 

Edmond, OK 73034 

Hearing loss, the most common form of sensorineural impairment, is caused by pathologies of the 
sound conduction pathway. Pathology of the external, middle, inner ear, auditory nerve, or brain stem 
may all contribute to hearing loss; however, pathologies of the peripheral auditory organ, the cochlea, 
within the inner ear are the largest contributor. The role of the cochlea is to transduce sound pressure 
waves into electrical signals with precise frequency resolution. Frequency tuning of the cochlea is 
provided by the tonotopic organization of the sensory epithelium, and the complex electrical and 
mechanical interactions between the passive and active elements of the cochlea are essential for the 
discrimination of language. We seek to develop a greater understanding of the underlying passive 
mechanics of hearing loss by using optical coherence vibrometry to study the developing avian inner 
ear. Using this technique, we have quantified the morphological and mechanical changes in the 
interactions between tall hair cells, short hair cells, the basilar membrane, the tectorial membrane, and 
the supporting cells of the chicken cochlear duct throughout biological development. 

Funding Acknowledgements:  
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Development of a High Speed OCT/OCM System for Measuring Vibrational Motion 

Scott P. Mattison 

Petral Abong, Soyoung Pilcher, and Gang Xu 

Optical coherence tomography and microscopy (OCT/OCM) offer high-speed, tissue level 
imaging of in vivo morphology with a resolution ranging from 1 to 10 µm. Optical coherence 
vibrometry is a modification of these techniques that enables the simultaneous capture of 
depth-resolved magnitude and phase of nanometer scale vibratory motion. Optical coherence 
vibrometry is a powerful tool for studying the complex mechanical vibrations of the middle and 
inner ears. Unfortunately, optical coherence vibrometry is a data and computationally intensive 
technique and, currently, no commercial OCT/OCM systems currently exist of the market that are 
capable of performing real time optical coherence vibrometry. Here, we present the development 
of a fully realized OCT/OCM platform capable of capture, processing, and displaying optical 
coherence vibrometry data in real-time. Using a custom built OCT/OCT system in with data 
processing via graphics processing unit, we demonstrate a high throughput system capable 
maintaining real-time data processing, throughput and display of up to 35 kHz and 4 mm imaging 
depth for a vibrational duration up to 100 ms. 
 
Funding 
 
An OK-INBRE Mini Grant and an OK-INBRE Equipment Grant provided funding for this work. 
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TWO-PHOTON IMAGING OF NAD(P)H IN SKH1 MICE REVEALS CHANGES IN 
KERATINOCYTE METABOLISM WITH CHRONIC UVA EXPOSURE  

Molly S. Myers 1, Dan L. Che1, Marifel F. Gabriel1, Benjamin G. Huerter1, Kelsey A. Jackson1, Dominick M. 
Myers2, Dan L. Pham, Katie D. Sotelo1, Laura A. Hansen2, Michael G. Nichols1,2 

Creighton University, Department of Physics1 and Biomedical Sciences2, Omaha NE 68178  

Cancer development is characterized by altered cell metabolism and changes in tissue architecture. 
Changes of growth-factor signaling pathways adjust the metabolic phenotype to better support 
tumorigenesis and disease progression, which affects the concentration and binding characteristics of 
endogenous coenzymes such as nicotinamide adenine dinucleotide (NADH) and flavoproteins. To 
characterize metabolic and architectural changes induced by chronic UVA exposure in vivo, we designed 
and constructed a multiphoton laser scanning imaging platform specifically for in situ metabolic imaging 
of NADH within the skin of anesthetized mice. Age-matched SKH1 hairless mice were divided equally 
into sham and UV treatment groups, with the treatment group receiving daily illumination of 15 kJ/m2 
UVA. NADH phasor FLIM was used to characterize metabolism of keratinocytes within the epidermis in 
both groups over 25 weeks. Basal keratinocytes generally had a lower bound-to-free ratio than 
keratinocytes from stratum spinosum or granulosa layers. Phasor FLIM also revealed significant 
differences between UV and sham treated skin in both the free-to-bound ratio of NADH, reflecting 
metabolic differences, as well as the extent of unmodulated fluorescence, presumably due to 
accompanying changes in tissue architecture. This study demonstrates the feasibility and challenges of 
non-invasive optical monitoring of cancer development in vivo by phasor-FLIM NADH imaging. 

This publication was made possible by grants from the National Institute for General Medical Science 
(NIGMS) (5P20GM103427), a component of the National Institutes of Health (NIH). 
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Effect of Nora virus infection on native gut bacterial communities and lifespan of 
Drosophila melanogaster 

Makayla Nemecek, Rebecca Best, Shelby Liesemeyer, Darby J. Carlson, Julie J. Shaffer, & 
Kimberly A. Carlson, Department of Biology, University of Nebraska at Kearney, Kearney, NE 
68849 

Gastrointestinal microflora is a key component in the maintenance of health and longevity in both 
vertebrate and invertebrate species. In humans and mice, non-pathogenic viruses present in the 
gastrointestinal tract ability to enhance the effects of the native bacterial flora. However, it is 
unclear whether non-pathogenic gastrointestinal viruses, such as Nora virus, that infect 
Drosophila melanogaster lead to similar observations as in humans or mice. We conducted a 
longevity study on Nora virus infected (NV+) and uninfected (NV-) D. melanogaster in 
relationship to presence (B+) or absence (B-) of the native gut bacteria. Four different treatment 
groups were generated, NV+/B+, NV+/B-, NV-/B+, and NV-/B-. Sixty virgin female flies from 
each treatment group was put into each of three cages. Dead flies were collected every three days 
until the cages were empty. The longevity results were analyzed via Kaplan-Meier survivorship 
analysis and demonstrate that Nora virus may be detrimental to the longevity of the organism, 
whereas bacterial infection is beneficial and necessary. This data led us to hypothesize that Nora 
virus infection may be affecting the makeup of the gut bacterial community present. To test this, 
NV+ and NV- virgin female flies were collected and allowed to age for 4 days. Surface 
sterilization followed by gut dissections were conducted, dividing the gastrointestinal tract into 
foregut, midgut, and hindgut, and the fat body was also collected. DNA samples were sent to the 
UNMC Genomic Sequencing Core Facility for 16S sequencing to determine the bacterial 
communities that comprise the microflora of in the gastrointestinal tract of NV+ and NV- D. 
melanogaster. This data will help us to understand the unique structure of the gut microflora and 
how it affects the longevity and health of an organism when infected with a non-pathogenic virus, 
such as Nora virus. The project described was supported by grants from the National Center for 
Research Resources (5P20RR016469) and the National Institute for General Medical Science 
(8P20GM103427), a component of the National Institutes of Health. 
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Synthesis and Evaluation of Lipid A Inhibitors: A New Class of Antibiotics to 
Combat Gram-Negative Bacetera 

Katherine Nielson 

Black Hills State University 

Resistance to antibiotics, especially with gram negative bacteria, is rapidly turning into an 
enormous threat for our health care system and society. In 2013, the Center for Disease Control 
reported that there were roughly 2 million people in the United States alone that were infected with 
bacteria resistant to antibiotics and that at least 23,000 people die each year as a direct result of these 
infections. On top of antibiotic resistance, sepsis is also linked to gram-negative infections which, 
according to another CDC report, causes 270,000 deaths a year in the United States. Antibiotics are used 
for a short-term basis as opposed to drugs for chronic diseases; therefore, resources in pharmaceutical 
companies are directed elsewhere. Over the years, academic institutions have stepped up to the front 
line for the battle on antibiotic resistance. In our lab, we are working on synthesizing lipid A inhibitors 
and testing via assay on two gram-negative bacteria: Escherichia coli B and Pseudomonas aeruginosa. 
We have synthesized and tested 17 compounds, including derivatives of 3-hydroxybenzoic acid, using a 
96-well micro-titer plate format. With these plates, we observed the growth of the bacteria and the 
occurrence of inhibition by measuring the optical density of the wells at 600 nanometers. As we 
progress in this research, we hope to reach MIC values in the nanomolar region and to stabilize the 
compounds to in vivo metabolism. We plan on doing all this while keeping up efficiency and inhibiting 
the Lipid A enzyme. 
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Antibacterial properties of MgO nanoparticles with immobilized polycaprolactone 
nanofiber membrane in Staphylococcus aureus  

Niketha Ravi Varma B. [1], Sadegh Nikfarjam [2], Rami Alkhaleeli [3], Edward Yoon [3], and Dr. Morshed Khandaker[4] 
Department of Forensic Science [1], Department of Nursing [2], Department of Biology [3], Department of Engineering and 

Physics [4], University of Central Oklahoma, Edmond, OK, 73034 
 
A facile strategy to incorporate immobilizing MgO (Magnesium Oxide) Nanoparticles with 
Polycaprolactone nanofiber matrix (PCL) supported by acrylic molds and to detect their 
antibacterial activity is proposed for emerging applications in advanced. The antibacterial activity 
was evaluated against S. aureus. Several methods were used. Agar Disc Diffusion Method: The 
bacteria suspension was diluted to the concentration of 10^8 CFUs/mL and spread onto an infusion 
agar plate. After incubation at 37 °C for 24 h, the diameters of inhibition zones around the discs 
were measured using a Vernier calliper. All experiments were performed in triplicate. Microbial 
Penetration Test: The growth of S. aureus in broth media was indexed by measuring the optical 
density (OD) at λ = 600 nm at regular intervals (0, 1, 2, 4 and 24 h) using UV–Vis 
Spectrophotometer. Growth Kinetics test: To investigate the films’ ability to inhibit microbial 
penetration, each film was tightly placed on an open test tube containing 5 mL autoclaved nutrient 
broth (NB) medium. The transmittance of NB was measured at 600 nm as an indicator of microbial 
contamination. The data was revealed that the functionalization was successfully obtained by the 
incorporation of nanoparticles as an additive into the polymer solution which associated many 
superior properties. This stating the completion that the right concentration shows no lethal effects 
on fibroblast and show defiantly lethal effect against the bacterial growth as proved in this study.   
Acknowledgments: This research was made possible by Grant Number 8P20GM103447 from the 
NIH OKINBRE RPI grant program, on-campus faculty grant from the University of Central 
Oklahoma Office of Research and Grants, and the CURE-STEM award from the UCO College of 
Mathematics and Science. 

  



Abstract 89 
 

 

Human Airway and Alveolar Resident Phagocytes are Resistant to the Effects of 
Anthrax Lethal Toxin 

Vineet I. Patel, J. Leland Booth, Elizabeth S. Duggan, and Jordan P. Metcalf 

Pulmonary and Critical Care Division  

Dept. of Medicine  

University of Oklahoma Health Sciences Center 

Oklahoma City, OK 73104 

Bacillus anthracis is a global concern as a bioterrorism agent. Once inhaled spores 
germinate, they begin producing lethal toxin (LT). LT is a combination of protective 
antigen (PA) and lethal factor (LF), and has been shown to induce apoptosis of 
susceptible cells. LT is thought to impair human immune cells during anthrax 
pathogenesis. We have previously described six subsets of airway and alveolar resident 
phagocytes (AARPs) found in the human lung. Their susceptibility to the effects of LT is 
yet-to-be-determined. Human AARPs were tested for their surface expression of the 
known toxin receptors TEM8 and CMG2. Biological activity of these receptors was 
measured by their binding of dye-labeled PA. Induction of apoptosis was measured by 
Annexin V staining after incubation with LT. Of the six AARP subsets, 10-20% of 
Langerin+, CD14+ BDCA1+, CD14+ BDCA1-, CD14- BDCA1+, and CD14- BDCA1- cells 
were positive for TEM8 and CMG2. Less than 5% of alveolar macrophages were positive 
for both markers. All six AARP subsets bound labeled PA in a concentration-dependent 
manner, and this binding was specific based on competition assays with unlabeled PA. 
However, none of the AARP subsets were sensitive to LT-induced apoptosis at 
concentrations as high as 1000 ng/ml. Our studies suggest that while AARPs may be 
exposed to anthrax LT early in the course of infection, they are resistant to its effects. This 
work implies that human AARP subsets are vital in mounting a successful immune 
response against B. anthracis due to their inherent resistance to LT-induced apoptosis.   

 

Funding: Merit Review Program of the Department of Veterans Affairs (I01 BX001937), 
National Institutes of Health, National Institute of Allergy and Infectious Diseases (1U19 
AI62629), and the National Institute of General Medical Sciences (5P20GM103648). 
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HD-Zip transcription factors: an evolutionary engine 

 

Peery, Seth T.1, and Kathrin Schrick1,2.  
1Department of Biochemistry and Molecular Biophysics, 2Division of Biology, Kansas State University, 
Manhattan, KS  

 

About 450 million years ago, land plants evolved from freshwater charophycean green algae. This was 
potentially facilitated by transcription factors of the homeodomain leucine-zipper (HD-Zip) family that are 
highly conserved across all land plants. These developmentally important proteins contain a steroidogenic 
acute regulatory (StAR) protein-related lipid transfer (START) domain that is required for transcriptional 
activity. HD-Zip proteins regulate epidermal differentiation and drought tolerance in several crops, 
including rice, cotton, and maize. Arabidopsis glabra2 (gl2) mutants that exhibit defective trichomes due to 
deficiency of a class IV HD-Zip transcription factor were transformed with two other HD-Zip family 
members in an attempt to rescue the mutant phenotype. Transformants with SpHDZ4, from the 
charophycean green algae Spirogyra pratensis, failed to rescue the defects despite high levels of nuclear 
expression. However, multiple lines transformed with Arabidopsis PROTODERMAL FACTOR2 (PDF2) 
displayed an unexpected gain-of-function phenotype: stunted growth and malformed leaf rosettes. START 
domain mutation pdf2Q267K was identified, but was determined by comparison with a PDF2 control to not be 
causative. A new mutation, pdf2K107E, was generated, changing a key amino acid in the third helix of the 
homeodomain necessary for DNA binding. Plants transformed with this construct showed nuclear 
expression and normal growth. This result indicates that the transcription factor, and the novel phenotype 
associated with its ectopic expression, is dependent on the homeodomain’s DNA binding ability. Future 
work will focus on the function of ancestral transcription factors in the charophycean green algae Penium 
margaritaceum, representing the closest evolutionary lineage to land plants.  

Contact: peery@ksu.edu, kschrick@ksu.edu 
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Utilizing Chemical Mutagenesis to Determine SW33 Mechanism of Action in 
Toxoplasma Gondi 

Andrew C. Pham* Sean M. Watson, Austin G. Sanford and Paul H. Davis. University of Nebraska 
at Omaha Department of Biology, Omaha, Nebraska. 

 
Toxoplasma gondii (T. Gondii), a protozoan parasite, is the causative agent of 

toxoplasmosis. Drug treatments for Toxoplasma gondii are currently limited, with the industry 
standard being pyrimethamine, a dihydrofolate reductase inhibitor. Due to the homology between 
the parasite’s dihydrofolate reductase to that of the human, pyrimethamine exhibits toxic side 
effects. Our lab has received an experimental compound, SW33, which has shown a 100% survival 
rate in mouse models. Before the drug can be further developed, a proposed mechanism of action 
must be elucidated. Using chemical mutagenesis, we hope to confer resistance in parasites 
containing a mutation in the drug binding site. Currently the most resistant populations observed 
are 1.76x, 1.67x, and 1.58x compared to the wild type IC50. We have also observed a population 
previously treated with 5x the IC50 return after one month of complete presumed death. We hope 
to perform full genome sequencing to identify single-nucleotide polymorphisms shared between 
the resistant clones and compare them to the wild type parasite. 
 
Acknowledgements and Funding: This work was supported by NIH INBRE grant P20GM103427 
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Characterization of Staphylococcus lugdunensis Biofilms 

       Justine M. Pitzer and Austin S. Nuxoll, University of Nebraska at Kearney Biology 
Department, University of Nebraska at Kearney, Kearney NE 68845 
 

Staphylococcus lugdunensis, like Staphylococcus aureus and Staphylococcus epidermidis, 
can be found on human skin as normal flora. While S. aureus has been the primary focus of the 
medical community, there are new concerns that S. lugdunensis has been responsible for 
biofilm-induced infections, similar to those caused by S. aureus and S. epidermidis. With more 
accurate testing available, medical professionals are now able to distinguish S. lugdunensis from 
other coagulase negative bacteria. This has led to a greater appreciation for this organism as a 
major human pathogen. Contributing to the pathogenic nature of this organism is its ability to form 
a biofilm, which is the culprit of severe prosthetic joint infections, as well as cases of endocarditis. 
To characterize further, proteinase K was used to determine if biofilms were protein mediated. 
Following proteinase K treatment, S. lugdunensis biofilms were dispersed, indicating they form 
protein mediated biofilms. Then, to identify genetic factors essential for biofilm formation in S. 
lugdunensis, we mutagenized a S. lugdunensis culture by treating with ethyl methanesulfonate 
(EMS). Following mutagenesis individual cells were separated using a cell sorter and examined 
for biofilm formation at eight hours and 24 hours. Mutations resulting in high biofilm and low 
biofilm formers were sequenced to identify genes responsible for the phenotypes. A mutation 
within the S. lugdunensis surface protein A (slsA) gene was common among all of the low biofilm 
formers suggesting high expression of this protein is important in biofilm formation. Currently, a 
genetic knockout is being constructed to confirm these results. 
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This research involves the use of photocatalysts and chiral catalysts to synthesize small chiral molecules 
via oxidation-reduction reactions. Chirality is a term used to describe the geometric specification of the 
orientation of the substituents around one specific carbon atom in a molecule. Most commonly, these 
molecules are enantiomers, or non-superimposable mirror images of one another. The sole purpose of this 
research project is to successfully couple aldehydes with alkyl bromides using a copper(I) catalyst. The 
choice of this catalyst is due to the abundance of copper as well as the affordability of the element 
compared to Ruthenium, another efficient photoredox catalyst. Due to the sensitivity of the reactants, the 
use of a vacuum is implemented to degas all vials used in the reaction in order to replace it with nitrogen. 
The final product is purified using column chromatography and analyzed with thin layer chromatography. 
Using Nuclear Magnetic Resonance (NMR) spectroscopy, the product is characterized to determine if it 
was produced in addition to determining if additional purification is necessary. High Performance Liquid 
Chromatography (HPLC) is used to separate the enantiomers in order to determine the ratio of those 
produced. The use of HPLC requires careful selection of solvents that will efficiently separate the two 
enantiomers and result in complete separation of peaks on the spectrum. Through these methods, our 
reactions, using multiple different aldehyde reactants, have been successful. We have been able to receive 
up to 79% product yield.  
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Effect of nanofibers on the time dependent bone growth around a titanium implant  

H. Progri, M. Khandaker1, W. Williams2, J. Herron;2 and M. Humphrey 2   
1University of Central Oklahoma, Engineering and Physics, Edmond, Oklahoma, 73034 2University of 

Oklahoma Health Sciences Center, Oklahoma City, Oklahoma  
  
INTRODUCTION: We have invented a method to coat a titanium (Ti) implant with nanofiber matrix 
(NFM) made with collagen- poly-εcaprolactone electrospun nanofiber (CG-PCL).1 Our invention 
implements a set of grooves that are created on Ti. The goals of this study are to evaluate the effect of 
CG-PCL NFM coating on the time dependent in vivo osseointegration and osteogenic functions of Ti 
implant using a rabbit model. Our developed methods enable addition of the biologically active 
nanofiber matrix (NFM) radically improving the efficacy of intraosseous implants devices by directly 
affecting the host’s bone formation on a molecular level. 

METHODS: Three groups of Ti samples were prepared: without grooves, with grooves and grooves 
coated with CG-PCL NFM. Each group of samples was implanted in the femoral condyle of White 
Rabbits. Blood was collected from the rabbit ear vein every 7 days until euthanization. Soft tissues were 
carefully cleaned and bone was dissected by the saw machine. Tension tests were conducted on each 
sample. Sectioning, staining, and imaging for histomorphometric analysis of bone with implant was done 
at the pathology core facility at the University of Central Oklahoma.  

RESULTS: Our in vivo pull out tests found that CG-PCL NFM adequately secured at the microgrooves. 
Mechanical results showed that shear strength of Ti with bone for CG-PCL NFM coated samples highly 
depends upon the groove depth and the layers of nanofibers deposited on the grooves. A significantly 
improved osseointegration of NFM coated Ti was observed from the stained images of histology 
sectioned images.  

 ACKNOWLEDGMENT: This publication was made possible BY Grant number 5P20GM303447. 
 REFERENCES:    
1. M Khandaker and S. Riahinezhad, “Method and apparatus to coat a metal implant with an 
extracellular matrix made with electrospun fiber”, USA patent granted, Nov 11, 2017.  

2.Khandaker M, Snow P. Method and apparatus for controlled alignment and deposition of branched 
electrospun fiber. USA patent granted, Jane 26, 2016.  

3. Currey JD. Bones: Structure and Mechanics. Princeton University Press, 2002.  
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Gustatory Receptor 47b, a miR-969 target, regulates body fat in Drosophila melanogaster 
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Obesity is closely linked to diabetes and cardiovascular disease; moreover, it is 
often associated with negative social and emotional consequences.  Thus, both early 
identification of risk factors and effective therapeutics are crucial to prevent and fight the 
worldwide epidemic of obesity.  MicroRNAs (miRNAs) are small non-coding RNAs that 
regulate gene expression of various developmental and metabolic processes at the 
post-transcriptional level.  Numerous miRNAs have been demonstrated to be linked to 
obesity, diabetes, and cardiovascular disease from worms to mammals; miRNAs have 
also been used as biomarkers and therapeutics for obesity-related disease.  However, 
our understanding of miRNA roles on obesity is far from complete.   

We ubiquitously expressed miRNAs using the Gal4/UAS binary transgene 
expression system and determined fat contents of adult fruit flies of both sexes.  This 
screening identified 47 miRNA lines whose male fat contents are more than one standard 
deviation away from the mean of all 160 screened lines.  Combining the overexpression 
data with our loss of function data, we identified miR-969 as an essential regulator of body 
fat.  Overexpression of miR-969 significantly reduced fat contents, and its reduction 
increased fat.  Further, we identified a gustatory receptor 47b (Gr47b) as a bona fide 
target of miR-969.  Insect gustatory receptors facilitate identification of food sources, 
selection of egg deposition sites, and feeding behavior.  Gr47b is predicted to have 
seven transmembrane domains and functions as a G-protein coupled receptor.  Thus, 
we reasoned that neuron-specific knock-down of the gustatory receptor would alter taste 
sensation, thereby changing food intake and body fat.  However, neuron-specific 
knocking-down of Gr47b did not affect body fat.  When we knocked-down Gr47b adipose 
tissue-specifically, it significantly reduced fat contents suggesting that Gr47b functions in 
adipose tissue and regulates body fat contents. 
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The goal of the Laboratory for Molecular Biology and Cytometry Research (LMBCR) is to facilitate 
high-quality, state-of-the-art research by providing expertise and access to technology for a 
variety of specialized biomedical research applications. It is a full-service, research-oriented, 
institutionally-managed core dedicated to enhancing research and providing education and 
training to all users. The LMBCR assists investigators in all aspects of research, including initial 
project consultation, assistance with experimental design, training in protocols and 
instrumentation usage, sample preparation, and assistance with analysis and interpretation of 
results. The core also assists manuscript preparation and grant submission for applications that 
require heavier usage of specialized technology or techniques.  
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Astrogliosis and dysbiosis associated with behavioral abnormality in a 
non-anaphylactic mouse model of cow’s milk allergy 
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Grand Forks, North Dakota, 58202-9037 

Etiology of neuropsychiatric disorders is complex, involving multiple factors that can affect the type and 
severity of symptoms. Although precise causes are far from being identified, allergy or other forms of 
dietary hypersensitivity have been implicated in the triggering or worsening of behavioral and emotional 
symptoms, especially in patients suffering from depression, anxiety, attention-deficit hyperactivity, 
and/or autism. Cow’s milk allergy is commonly suspected, though the contributory role in these 
disorders has not been elucidated. In the present study, we investigated neurological and microbial 
changes that are associated with behavioral abnormality caused by allergy-induced peripheral 
inflammation using a non-anaphylactic mouse model of cow’s milk allergy. C57BL/6J mice were 
subjected to a 5-week oral sensitization procedure without or with a major milk allergen, 
beta-lactoglobulin (BLG). All mice were challenged with BLG and their anxiety- and 
depression-associated behaviors were subsequently assessed. We found that BLG-sensitized male mice 
exhibited significantly increased anxiety- and depression-like behavior although they did not display 
anaphylactic reactions when challenged with BLG. Upon examination of the microbe DNA collected from 
stool, it was seen that Akkermansia, Prevotellaceae and Bacteriodes genera populations were 
diminished in BLG-sensitized mice. Additionally, less occudin immunoreactivity was found in the ileum of 
sensitized mice implying disruption of tight-junction proteins which, interestingly, Akkermansia is known 
to influence. The expression of Tnfα in the ileal mucosa was significantly elevated in BLG-sensitized 
mice, suggesting the sensitization had resulted in intestinal inflammation. Inflammatory responses were 
also detected in the brain of BLG-sensitized mice, determined by the hypertrophic morphology of 
GFAP-immunoreactive astrocytes. These reactive astrocytes were particularly evident near the blood 
vessels in the midbrain region, resembling the perivascular barrier previously reported by others in 
experimental autoimmune encephalitis mouse models. Interestingly, increased levels of TNFα was also 
found in this region. Taken together, our results demonstrated that BLG sensitization elicits 
inflammatory responses in the intestine and the brain without overt anaphylactic signs of milk allergy, 
signifying food allergy as a potential pathogenic factor of neuropsychiatric disorders. 

Research was funded by and Institutional Development Award (IDeA) from the National Institute of 
General Medical Sciences of the National Institutes of Health under grant number P20GM103442, the 
Epigenetics CoBRE Pilot Grant through the Center for Biomedical Research, Epigenomics of Development 
and Disease under grant number 5P20GM104360-05, and the Host-Pathogen Interaction CoBRE Grant 
under grant number P20GM113123. 
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 Nearly all organisms possess the capability to synthesize polyamines, which are essential for cell 
growth and differentiation. Ornithine decarboxylase (ODC) is the key regulatory enzyme in polyamine 
biosynthesis. Both ODC and cellular uptake of polyamines are inhibited by Ornithine Decarboxylase 
Antizyme (OAZ). Although the role of the mammalian OAZ RNA element in polyamine biosynthesis has 
been investigated, it has not been examined as a distinct polyamine “sensor”.  
 Riboswitches are elements within noncoding regions of mRNAs that directly bind to cellular metabolites 
and modulate gene expression. Many riboswitches provide a mechanism of feedback regulation within the 
biosynthetic pathway of the cognate metabolite. Although riboswitches are widespread among bacteria, no 
riboswitches have been found in animals. We propose that the highly conserved OAZ RNA functions as a 
riboswitch. Utilizing in-line probing and equilibrium dialysis, apparent binding affinity and specificity for 
polyamines was determined. The mouse OAZ RNA binds to spermine with greater affinity than to other 
polyamines, and spermine binding to OAZ RNA specifically elicits conformational change, a fundamental 
property of riboswitch RNAs.  
 Current work is focused on investigating OAZ RNAs from other organisms. Variations in the structures 
of these RNAs may or may not result in similar functioning to the mouse OAZ RNA with regards to spermine 
binding affinity, specificity and ligand-dependent conformational changes. The function of OAZ RNA as a 
spermine “sensor” suggests a substantially broader distribution of riboswitches among eukaryotic 
organisms and represents a potential new drug target in a key metabolic process relevant to cellular and 
organism survival.  
 
This publication was made possible by grants from the National Institute for General Medical Science 
(NIGMS) (5P20GM103427), a component of the National Institutes of Health (NIH), and its contents are the 
sole responsibility of the authors and do not necessarily represent the official views of NIGMS or NIH. 
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Identification of Candidate Genes That Control Meiotic Drive Using Drosophila 
americana/D. novamexicana Introgression Lines 

Generally, major alterations to chromosomes produce negative fitness effects such as spontaneous 
abortions, cancer, and autism. Yet in nature, we observe many sizes, shapes, and number of chromosomes 
evolve. We investigated the role of bias segregation in female meiosis, aka meiotic drive, in karyotype 
evolution. To do this, we used D. americana and D. novamexicana, members of the D. virilis subgroup. In 
the D. virilis subgroup, all but one of the species maintains the ancestral Drosophila karyotype 
characterized by having each element existing as an acrocentric chromosome. However, in D. americana, 
two different chromosomal fusions joining the centromeres of non-homologous chromosomes have 
evolved within the past half-million years since it diverged from its closest living relative, D. 
novamexicana. One of the centromeric fusions is between the X and 4th chromosomes. Previous results 
show heterozygous D. americana females, with respect to the X-4 arrangements, transmit the X-4 fused 
chromosome to the next generation 55-60% of the time. Similarly, D. americana/D. novamexicana hybrid 
females also show a 55-60% bias for the fused arrangement. We created six replicate introgression lines 
into which we introduced the D. americana fused X-4th centromere into a D. novamexicana background 
via ten backcrosses. Five lines showed no bias between the two arrangements; however, the sixth line 
maintained the 55%-60% bias for the fused arrangement. These results suggest that meiotic drive is either 
nonexistent or very weak in D. novamexicana and that meiotic drive evolved in the D. americana lineage in 
the last half million years since their divergence. We propose that comparing genetic sequences between the 
five lines that have no transmission bias and the line that has maintained the bias will identify regions of the 
chromosome that contain candidate genes controlling meiotic drive. 

 

I would like to acknowledge Dr. Nicholas Stewart, my faculty mentor. 
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Excitation-Inhibition Imbalance in a Subcortical Structure Regulates Neuronal 
Response to Stress Affecting Anxiety-Related Behavior 
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Sciences Center, Oklahoma City, OK 73104 
 
 
The lateral septum (LS) is a subcortical forebrain structure that is important for the regulation of 
affective behaviors including anxiety, aggression, social recognition, and food seeking. However, 
the molecular organization of its synapses remains largely unstudied. It is also unknown which 
molecules modulate the balance of excitatory and inhibitory synaptic transmission (E/I ratio) in the 
LS and how alteration of this ratio contributes to the ability of this subcortical region to respond to 
salient experiences and regulate behavior. This lack of information stands in contrast to the 
extensive published work regarding the role of E/I balance (and imbalance) in the neocortex in 
affecting information processing and animal behavior. In this study, we have manipulated E/I 
balance in the LS by conditional deletion of neuroligin-2 (NL2), a postsynaptic cell adhesion 
protein linked to neuropsychiatric disorders. Absence of NL2 in the LS in the mature mouse brain 
resulted in selective postsynaptic impairment of inhibitory synaptic transmission. The resulting E/I 
imbalance altered the responsiveness of LS neurons to stress as observed with staining for 
immediate early gene c-fos. Furthermore, the enhanced E/I ratio in the LS led to impaired 
stress-induced activation of downstream hypothalamic nuclei, which was associated with altered 
avoidance behavior of the animals in the elevated plus maze. These results provide information 
about the function of NL2 in the LS and demonstrate that the E/I imbalance in this subcortical 
region in the absence of NL2 produces major impairments in the processing of behavioral input 
and regulation of anxiety-related behavior. 
 
Funding/Acknowledgements: This work was supported by the National Institute of General 
Medical Sciences of the National Institutes of Health under award number P20GM103447 (to 
University of Oklahoma Health Sciences Center) and by the Presbyterian Health Foundation (to 
MA). We thank Emily Eischen Martin for excellent technical assistance. 
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The World Health Organization estimated in the year 2017, there were 219 million cases of malaria 

in 90 countries across the world. 99.7% of these cases were caused from Plasmodium Falciparum in the 
WHO African region and WHO regions of South-East Asia. Nearly half a million deaths occurred in the 
year 2017 from malaria across the world. The current treatment involves a combination therapy of an 
artemisinin derivative and a second medication such as chloroquine. Resistance is being noted in these 
regions with heavy medication use and the need for developing a new method of treatment is becoming ever 
more critical. In our laboratory we have discovered N-Methylfluoxetine has shown activity against the 
parasite Plasmodium Falciparum. Expanding on this discovery, our laboratory group has synthesized a 
small set of N-Methylfluoxetine derivatives with substitution of the trifluoro methyl group. Our lab has 
divulged into a new series of drug testing with diphenylpropylamines last summer and the previous school 
semester. These derivatives were tested against Plasmodium Falciparum using SYBER Green Assay.    
  

mailto:John.Dixson@bhsu.edu


Abstract 102 
 

 

Kansas INBRE Evaluation of Undergraduate Student Experiences 

Sarah E. Velasquez, MAB, MS, MLS, K-INBRE, University of Kansas Medical Center, Kansas 
City, Kansas 
 
Background: The Kansas IDeA Network of Biomedical Research Excellence (K-INBRE) 
encourages students across 10 universities in Kansas and Oklahoma to participate in original 
laboratory and field research. Through this program experience, we aim to strengthen the 
research and professional skills of undergraduate students, and to prepare them for graduate 
education and careers in the biomedical sciences. 

Method: Undergraduate students entering the K-INBRE program are asked to complete a 
baseline entrance survey regarding demographics, expectations, career goals, program quality, 
mentorship, Annual Symposium participation, and communications. The majority of questions are 
multiple-choice with additional space for comments. To examine the impact and perceptions of 
the program, an exit survey with parallel questions is administered at graduation. 

Results: A near 100% response rate to both the entrance and exit surveys since implementation 
in May 2017 has been achieved. Although the survey period has been short, data shows that 
students find the program to be beneficial and have a significant impact on their undergraduate 
research experience, along with aiding in future academic and career choices.  

Discussion: Conclusions about the impact of the program, and the survey questions asked, will 
be discussed to assist with future programmatic development and evaluation tool effectiveness. 

This poster is made possible by an Institutional Development Award (IDeA) from the National 
Institute of General Medical Sciences of the National Institutes of Health under grant number 
P20GM103418 
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The National Association of IDeA Principal Investigators (NAIPI): The collective 
voice of the IDeA community 
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The National Association of IDeA Principal Investigators (NAIPI), is a not for profit 503c 
organization that aims to protect and promote the IDeA programs.  
 
The mission of NAIPI is to provide leadership and communication for the development, 
promotion, and improvement of biomedical research through the INBRE, COBRE, and CTR IDeA 
programs. NAIPI implements this mission by fostering interactions between researchers, 
programs, and legislators. By enhancing the national visibility of the INBREs, COBREs, and 
CTRs, NAIPI is able to strengthen the IDeA community and develop strategies for continued 
success, resulting in resource sharing, consensus on priorities, identification and dissemination of 
best practices, and identification of opportunities both locally and nationally. 
 
This poster will provide information about the goals of the NAIPI organization, the resources 
provided, and how INBREs, COBREs, and CTRs can assist in promoting and protecting the IDeA 
programs.  
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Preparing a Unique Sponge Collection for Biomedical Assay Screening 
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All organisms produce secondary metabolites. Secondary metabolites are organic compounds 
that are not necessary for growth, development, and reproduction. Crude natural product extracts 
are known for being a rich source of chemically diverse and biologically relevant secondary 
metabolites.  The purpose of this project is to extract and curate the University of Oklahoma 
Schmitz's Marine Invertebrate Collection to obtain crude extracts for biological testing.  The 
Schmitz collection is composed of over 400 marine invertebrate samples collected in diverse 
geographical locations from the late 1970's until the early 1990's.  The marine invertebrates 
included in this collection are primarily marine sponges, but the collection also includes tunicates, 
soft corals and echinoderms.  They were collected from various locales including Indonesia, 
Australia, the Florida Keys, Papua New Guinea and many other tropical locales.  Many of these 
collection sites can never be accessed again due to environmental devastation or geopolitical 
instability. Meaning that is collection is truly unique and the extracts that it provides can never be 
duplicated.  Approximately 150 invertebrates have been extracted to date and 3 biological 
assays are in the initial screening phase.  The extraction and curation of this valuable collection 
will ensure that the rich chemical diversity it provides can be utilized for the betterment of human 
health goals within Oklahoma and beyond. 
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Double chemical mutagenesis: elucidating the mode of action of experimental compounds 

Sean Watson 
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The World Health Organization has recently declared that antimicrobial resistance is one of the greatest 
threats to global public health. Thus, there is an ever-growing need for the development of novel, 
efficacious antimicrobial drug treatments. During the drug development process, the mode of action of 
an experimental compound is typically identified prior to clinical trials. One potential method for 
identifying mode of action is chemical mutagenesis, in which induction of drug-resistant populations is 
followed by whole-genome sequencing of several clonal isolates. The subsequent observation of point 
mutations in the same gene across multiple drug-resistant populations can indicate a likely molecular 
target. Currently, this technique lacks the capacity to facilitate speedy and accurate elucidation of the 
mode of action for experimental compounds. In this work, we investigate a novel method of double 
chemical mutagenesis to quickly and robustly determine the mode of action of experimental 
compounds in Toxoplasma gondii. We first utilized a drug with a known target, pyrimethamine, to 
optimize the procedure. After demonstrating the efficacy of double mutagenesis, we are currently using 
it to identify the mechanism of action of an experimental compound that has shown efficacy against 
both T. gondii, and the causative agent of malaria, plasmodium falciparum.    
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Research has shown that power wheelchair users tend to live a sedentary lifestyle, which makes them 
vulnerable to the secondary health issues, such as cardiovascular diseases, obesity, diabetes, etc. This 
situation can be further exacerbated by the inherent limitations of wheelchair usage, e.g., avoiding stairs, 
finding elevators, etc. As GPS-based positioning is not available indoors, these challenges become even 
more overwhelming when they travel in unfamiliar and complex indoor settings (e.g., subway). 

To assist wheelchair users navigating indoors, the foremost task is to obtain their locations. Existing 
approaches for indoor localization are either too expensive (need additional infrastructures and dedicated 
devices) or inaccurate due to signal absorption, reflection, and diffraction (e.g., WiFi). We propose a novel 
picture fingerprinting approach, where a location is represented by pictures (i.e., fingerprints) taken from 
different angles at the location. Localization is achieved by matching a locating picture, taken during 
wheelchair navigation, with the picture fingerprints of the locations in a building. As it is inconvenient for 
power wheelchair users to operate the smartphone while driving, we equip wheelchairs with phone holders, 
and have developed a localization system that controls the smartphone’s camera to take locating pictures. 
Furthermore, we are currently employing state-of-the-art deep learning techniques, e.g., convolutional 
neural network, one shot learning, transfer learning, etc., to develop new learning models and new 
algorithms to match locating and fingerprint pictures. The proposed localization approach will lay the 
ground for a practical and cost-effective indoor navigation solution for power wheelchair users, who suffer 
from restricted mobility. 
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A journey to reveal the role of Polymerase epsilon using CRISPR-Cas9 
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Northeastern State University, Broken Arrow, OK 74014 

DNA Polymerase epsilon (Pol-e) helps to maintain stability of the genome by assisting in DNA 
replication, DNA damage repair, chromatin remodeling and cell cycle control. Pol-e is a 
holoenzyme comprised of four subunits but only two of these subunits are essential, Dpb2 and the 
catalytic subunit, Pol2. The N-terminus of Pol2 is the catalytic region that harbors the Polymerase 
and exonuclease domains and functions in DNA replication. Surprisingly, the N-terminus region 
of Pol2 has been shown to be non-essential for cell survival, instead it is the C-terminus that is 
conserved and essential in eukaryotes. This C-terminus region has a predicted role in DNA 
damage checkpoint activation. Our laboratory is interested in investigating the C-terminus region 
that remains a mystery in terms of structure and function. The goal of our project was to create 
point mutations in the conserved C-terminus region of Pol2 using the CRISPR- Cas9 (Clustered 
Regularly Interspaced Short Palindromic Repeats) technique. We have successfully constructed 
several CRISPR-Cas9 plasmids carrying different guide RNA (gRNA) targeting specific regions 
on Pol2 as well as making a plethora of Pol2 C- terminus mutations on the genome. Currently, we 
are investigating these mutants for cell-cycle progression under normal replication conditions as 
well as DNA damage conditions. 
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The Sustainable Heartland Accelerator Regional Partnership (SHARP) Hub: An 
Accelerator Technology Transfer Hub for the IDeA Central Region States  
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Created in 2018, the Sustainable Heartland Accelerator Regional Partnership (SHARP) Hub helps fast 
track early stage science and biomedical technologies into startup companies to develop technologies 
into products and services. The SHARPhub focuses on training, mentoring and networking to help 
innovators accelerate the transfer of biomedical technology to the commercial market. The innovative 
technology transfer Hub collaborates and shares resources and best practices with partners in a 
five-state region — Kansas, Nebraska, Oklahoma, North Dakota and South Dakota. The SHARPhub brings 
together experts from across the region to guide the organization and advise entrepreneurs and 
companies. The leadership team provides logistical support for the region, and includes an Internal 
Advisory Committee and External Advisory Committee that brings in regional and national expertise. The 
SHARPhub offers an array of resources to help innovators and industry with technology transfer, 
intellectual protection, business startup, funding, contracts, regulations, training and more. Training and 
networking opportunities offered by SHARPhub are open to all interested university and regional 
entrepreneurs. More intensive assistance is reserved for SHARPhub Cohort Companies includes 1) 
one-on-one expert SBIR/STTR proposal development consulting , 2) access to a weekly webinar series on 
SBIR/STTR proposal elements, 3) microgrants to assist with customer discovery and business startup 
costs, 4) Assistance with market analysis and commercialization plan, and 5) mentorship, one-on-one 
coaching, guidance and other practical resources This poster will provide information about the goals of 
the SHARPhub organization (https://www.sharpideahub.com/), and the programs available to 
entrepreneurs in the IDeA Central Region states. Supported by a Small Business Technology Transfer 
(STTR) award (UT2GM130175) from the National Institute of General Medical Sciences (NIGMS), part of 
the National Institutes of Health (NIH). 
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Glucocorticoids inhibit group 3 innate lymphocyte IL-22 production 
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Glucocorticoids (GCs) are commonly prescribed to patients with a variety of inflammatory 
disorders, including inflammatory bowel disease (IBD). IBD is the manifestation of a dysregulated 
mucosal immune response, usually against commensal bacteria, involving many different 
immune cells. GCs mediate their immunomodulatory effects through many different mechanisms 
and target multiple signaling pathways. The GC dexamethasone down-modulates both innate 
and adaptive immune cell activation. Group 3 innate lymphocytes (ILC3s) have critical roles in 
mucosal inflammation. ILC3s secrete high levels of the cytokine IL-22, promoting epithelial 
proliferation, antimicrobial peptides and mucins. The effects of dexamethasone on T cell function 
are well-described, however, it is not known if dexamethasone modulates the critical function of 
ILC3s or if dexamethasone regulates the cytokine IL-22. In this study, we examined the effects of 
dexamethasone on IL-22 production by ILC3s. We found that dexamethasone suppressed 
IL-23-mediated IL-22 production in homeostatic and activated human and mouse ILC3s.  
Dexamethasone did not modulate the IL-23 canonical signaling pathway of JAK2/STAT3, but did 
suppress phosphorylation of IκBα, an important regulator in NF-κB activation. Inhibition of NF-κB 
signaling with a small molecule inhibitor also downmodulated IL-23- and IL-1β-mediated IL-22 
production in ILC3s. These findings implicate NF-κB as a regulator of IL-22 production in ILC3s 
and have likely repercussions on GC treatment of IBD patients. 
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Resistance to modern antibiotic treatments is a broadly shared concern. A possible solution is the use of 
antimicrobial peptides (AMPs) that naturally execute biological performances to eliminate microbial 
infection. Antimicrobial peptides have the potential for improved integration of bio-compatible implants in 
the body through preventing bacterial infections [1, 2]. Our group has been exploring delivering 
antimicrobial peptides to the implantation site to prevent infections.  

Certain antimicrobial peptides operate with metal ions by adapting structural changes upon metal binding, 
sequestration and redox chemistry. In this study, we explore antimicrobial metallopeptides as antimicrobial 
agents to utilize them onto the implantation site.  The amino terminal copper and nickel (ATCUN) motif is 
a sequence trait found in several AMPs that utilize metal ions for antimicrobial activity activation [4]. We 
designed our computational study to mine ATCUN amino acid sequences from the AMP databases to 
determine traits that infer the combination of metal ion binding with antimicrobial activity. The ATCUN 
motif sequences will be used to dictate relevant sequence characteristics using Modified Learning from 
Example Module version 2 (MLEM2), an algorithm to select commonly observed attributes [3]. 
Determining separable definitions of active ATCUN sequences will allow for improved AMP design to 
deliver a solution to antibiotic resistance.  
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