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Schedule 3:30 - 4:00 pm



Registration



4:00 - 4:50 pm



Judging



5:00 - 5:15 pm



Guest Speaker – Kenneth Olliff, Vice President for Research



5:15 - 5:45 pm



Presentation of Awards and Induction of New Members



Sigma Xi, the Scientific Research Honor Society is the world’s largest multidisciplinary honor society for scientists and engineers. Its mission is to enhance the health of the research enterprise, foster integrity in science and engineering, and promote the public understanding of science for the purpose of improving the human condition. Sigma Xi chapters can be found at colleges and universities, government laboratories, and industry research centers around the world. More than 200 Nobel Prize winners have been members. The Society is based in Research Triangle Park, North Carolina. Sigma Xi, the Scientific Research Honor Society was founded in 1886, and it has over 500 chapters in the world. SLU Chapter was founded in 1944 with 26 SLU professors inducted. If you are interested in becoming a member, please contact [email protected].
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Abstracts Graduate Physical Sciences (GP) 1. Thermodynamic Characterization of RNA Duplexes under Molecular Crowding Conditions, Miranda S. Adams and Brent M. Znosko Department of Chemistry, Saint Louis University The most widely used algorithm to predict RNA secondary structure from sequence involves free energy minimization. This algorithm uses a model based on thermodynamic parameters that were derived from optical melting experiments collected in a standard buffer to predict the RNA secondary structure with the lowest free energy. This standard buffer fails to account for other molecules in the cell which may affect RNA stability. In order to better predict thermodynamics and secondary structures of RNAs in vivo, it is essential to study RNA under crowded conditions. To improve the current algorithm for RNA structure prediction in vivo, thermodynamic data was collected for selfcomplementary RNA duplexes in the presence of a 20% (poly)ethyleneglycol 200 solution. These thermodynamic data will shed light on the stability of RNA in simulated cell-like conditions and will provide insight on how the stability of oligonucleotides with different lengths and sequence composition are affected by crowding. 2. Controlled Fabrication and Selective CVD Growth of ZnO Nanowires and Nanoribbons Enabled by Direct Write Parallel Patterning Technique, Dheyaa Alameri1, Leonidas E. Ocola2, and Irma Kuljanshvili1 1



Department of Physics, Saint Louis University, 2Argonne National Laboratory, Argonne, IL, USA



We present a new approach for controllable synthesis of ZnO nanowires and nanoribbons by employing a “direct write” patterning and subsequent Chemical Vapor Deposition (CVD) methods. In this work we implemented our developed precursor “ink” as catalyst, and demonstrated the growth of high quality ZnO nanostructures prepared in various geometric architectures; nanoflowers, nanoribbons, and more complex shapes. We employ multi-pen AFM cantilevers for parallel writing of the precursor ink to create arrays of patterns (dots, lines) over the large areas on the substrates. We show that the diameter and the length of the grown nanowires can be controlled by the “ink” composition, geometry of the patterns written on the substrate and the growth conditions during the synthesis. Here we show that the individual nanowires can range from (100- 250) nm in diameter, and 1 µm to 3 µm in length. We also demonstrate that various design patterns can be easily created on different substrates such as Si/SiO2 or graphene, and directly on prefabricated devices. Arrays of ZnO nanowires and nanoribbons were characterized by Raman, X-ray photoelectron and Photoluminescence spectroscopies. I/V characteristics of devices will also be discussed. 3. Using Reaction Kinetics to Assess the Importance of Potassium to Peptides and the Origin of Life, Thomas D. Campbell, Clara A. Hart, Rio Febrian, Mark L. Cheneler, and Paul J. Bracher Department of Chemistry, Saint Louis University Despite the universal enrichment of potassium (relative to sodium) in modern biology, little is understood about the role of these ions in simple chemical reactions of prospective importance to the origin of life. Working under the premise that universal characteristics of life likely developed early and were conserved throughout evolution by necessity, we want to understand why Nature selected K+ over Na+, when they generally exhibit limited differences in reactivity. Here, we employ classic kinetics studies to assess the importance of K+ to prebiotic chemical reactions—specifically, reactions of amino acids and peptides. We found that both the identity and concentration of alkali metal ions affect the rate of the hydrolysis of peptide bonds in a substrate-specific pattern. We believe these
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results are relevant to understanding potential prebiotic chemistry in evaporating pools and raise the possibility that early life selected—and modern life retains—ion gradients of K+ over Na+ to optimize the kinetics of reactions of peptides. 4. Synthesis and Biological Evaluation of a Novel Series of G Protein-Coupled Estrogen Receptor Antagonists for The Treatment of Gallstone Disease, Chelsea Deleon, McKenna Wilhelm, and Christopher Arnatt Department of Chemistry, Saint Louis University The prevalence of gallstone disease is a major public health issue globally. While laparoscopic cholecystectomy is the current standard of treatment, new research suggests that medicinal therapy may offer a non-surgical option for patients with a functioning gallbladder. The G protein-coupled estrogen receptor (GPER) is known to induce gallstone formation in response to 17-Estradiol (E2) treatment. Therefore, the design of GPER antagonist may significantly reduce gallstone formation and enable non-surgical management of gallstone disease. Using a computational homology model of GPER, a novel series of antagonists were designed and synthesized. An original high-throughput screening (HTS) biochemical assay was designed to analyze GPER activity. Results reveal several compounds lacking agonism and having the ability to antagonize known GPER agonists, G-1. 5. Aptamer structure probing using dibenzothiophene-S-oxide (DBTO)-linked ligands, Amber Eischen, John Throgmorton, Ryan McCulla, and Dana Baum Department of Chemistry, Saint Louis University Aptamers are single-stranded DNA or RNA sequences known for their ability to bind target molecules with high affinity and specificity. Probing studies are often used to characterize the structure and binding affinities of these functional nucleic acid sequences. These cleavage patterns obtained in these studies can change in response to increasing target concentration as an aptamer folds and binds to its target, allowing for characterization. However, common probing methods use harsh chemicals, require condition optimization, and lack temporal control. Currently, we are investigating the use of ligand-linked dibenzothiophene-S-oxide (DBTO) as a structure probe. DBTO is a photoactivated oxygen radical generator, allowing for a nucleic acid backbone cleaving agent to be produced at the ligand binding site only when the sample is exposed to UV light. The temporal control and the lack of harsh chemicals should make these probes useful in a variety of probing studies. Our studies probing the structures of ATP and pyrroloquinoline quinone (PQQ) aptamers will be discussed. 6. The Effects of Lewis Acids on Reactions of Thioesters in Simulated Prebiotic Environments, Rio Febrian and Paul J. Bracher Department of Chemistry, Saint Louis University, Saint Louis, MO We are interested in studying the kinetics of reactions of thioesters to evaluate their prospective roles in prebiotic chemistry important to the origin of life. Previously, the reactivities of thioester– containing compounds were studied in buffered water. Given that the prebiotic ocean was unlikely to have resembled such a clean system, we began to explore the effects of various metals on the hydrolysis, aminolysis, and thiol-thioester exchange reactions of thioesters in more complex aqueous solutions. These solutions include Na+, K+, Mg2+, Ca2+, Fe2+, Mn2+, and Co2+, all of which are conjectured to have been present in the ancient ocean. This poster presents our early results.
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7. Delaying the onset and progression of Amyotrophic Lateral Sclerosis with electrical stimulation of the lumbar spinal cord, Rachel Kalani Greene1, Dr. Timothy Miller M.D./PhD2, Dr.Wilson Ray M.D.1 1



Department of Neurosurgery, Washington University School of Medicine,2 Department of Neurology, Washington University School of Medicine This study determines if electrical stimulation in the lumbar region of the spinal cord delays onset manifestations and preserves hind limb muscle mass in Amyotrophic Lateral Sclerosis (ALS) superoxide dismutase (SOD1) rats. A thin-film wireless device electrically stimulates the spinal cord to preserve hind limb muscle mass. Animals underwent weekly weight, grip assessment, behavioral evaluation (neuroscore), and motor evoked potential. 3 groups were studied: control, one hour of stimulation for one day, and one hour stimulation each day for one week. Control groups died one to two weeks post-operatively without electrical stimulation. 1 hour of stimulation for one day animals survived eight weeks after surgery and the one hour of stimulation each day for one week survived eight and half weeks post-operatively. No difference in maintaining weight or slowing the progression of weight loss either in the control or treatment groups. Electrical stimulation of the lumbar spinal cord delayed the onset and prolonged survival of ALS animals in comparison to the control group. This novel application of direct spinal cord therapeutic stimulation may represent a new avenue for the treatment of ALS patients. 8. Solvent Effects on RNA Duplex Stability, Melissa C. Hopfinger and Brent M. Znosko Department of Chemistry, Saint Louis University Water has been identified as playing an integral role in RNA structure and stability, but exactly how solvation affects nucleic acid stability remains unknown. Previous experimental and theoretical methods have shown that solvent effects specifically impact stacking energies; however, there have been very few studies with duplexed nucleic acids. To investigate these cosolvent effects, eight RNA self-complementary duplexes of varying length, sequence, and nucleotide composition were chosen. Optical melts were performed on each sequence in a buffer consisting of 10 mol% cosolvent and 90 mol% water to obtain thermodynamic parameters and melting temperatures for each sequence and cosolvent. Comparison of ΔG°37 and Tm values shows that duplexes in all eight cosolvents were destabilized in comparison to the same duplexes in standard aqueous buffer. Quantum mechanical calculations were employed to determine approximate stacking energies for each duplex and to compare cosolvent destabilization to duplex stacking energy. 9. Fabrication of Polyethylene Glycol-based Templated Macroporous Hydrogels for Cell Encapsulation, Mozhdeh Imaninezhad1, Grant Kolar2, Silviya P Zustiak1 1



Department of Biomedical Engineering, 2Department of Pathology, Saint Louis University



In recent years, macroporous hydrogels are sought after for a wide range of tissue engineering and drug delivery applications. There are various approaches to create porosity in gels such as lyophilization or foam formation, to name a few. However, most do not allow a precise control over pore size and interconnectivity and are not compatible with in situ cell encapsulation. Here, we developed novel templated macroporous hydrogels by encapsulating uniform degradable hydrogel microspheres produced via microfluidics into a hydrogel slab. The microspheres degrade completely leaving macropores behind. Uniquely, the degradable microspheres are biocompatible and when laden with cells or other molecules of interests, the cells and/or molecules were deposited in the macropores upon microsphere degradation. Microsphere degradation was dependent on the degradation medium, microspheres size, microsphere constraint from the hydrogel as well as cell encapsulation. The encapsulated cells were cultured in PEG hydrogel microspheres for up to 7 days with cell viability higher than 90%.
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10. Indole-2-carboxamide derivatives as G-protein coupled Estrogen (GPER/GPR30) ligands, Austin O’Dea, Chelsea DeLeon, McKenna Wilhelm, Patrick Sweeny, and Dr. Chris Arnatt Department of Chemistry, Saint Louis University Classical estrogen receptors (estrogen receptors α and β), have been shown to cause cell proliferation in a variety of breast cancers upon interaction with estrogenic compounds; however, G-protein estrogen receptor (GPER) has also been linked to cell proliferation, when in the presence of estrogens in breast cancers absent Estrogen receptors α and β. Here we demonstrate the ability of small molecules, specifically computationally modeled hits that may interact with GPER, to inhibit estrogen binding to GPER. Interactions of these modeled hits were studied on breast cancer cell lines SKBR3, MCF7, and MDA-MB-231’s in an estrogen promoted antiproliferation assays to search for potential activity with the GPER to determine estrogenic interactions upon the breast cancer lines. These interactions may signify that inhibition of GPER to block estrogen is an effective method for curbing estrogen promoted cancer cell proliferation. Specifically, within MBA-MD-231 cells, compounds showed inhibition of growth similar to the GPER selective agonist G-1, which is consistent with previously published results. 11. Biomolecule Immobilization on Comb-Branched DNA for Improved Sensor Performance, Marc R. Polaske, Erienne K. TeSelle, and Dana A. Baum Department of Chemistry, Saint Louis University Biosensors commonly use enzymes to recognize a molecule of interest and produce an easily measured signal. A single enzyme may be capable of serving as a biosensor, but often a second enzyme that reacts with the product of the sensing enzyme is necessary to generate this signal. Alternative biomolecules are increasingly being used alongside or in place of protein enzymes in biosensors. For example, deoxyribozymes are single-stranded DNA sequences that mimic protein enzymes, yet are readily synthesized and stable under a variety of conditions, which is desirable for biosensors. A challenge in biosensor development is how to optimize the product transfer from the sensing component to the signaling component. A common solution is to immobilize the biomolecules, thereby combating product diffusion into solution and enhancing communication between components, resulting in an improved signaling system. One approach is to immobilize enzymatic components on a multiply-branched DNA scaffold, known as comb-branched DNA, which will secure components within close and adjustable proximity. To demonstrate the utility of combbranched DNA in biosensors, we are immobilizing glucose oxidase and a peroxidase deoxyribozyme on comb-branched DNA and testing the ability of this construct to sense glucose. Efforts on constructing this glucose biosensor will be discussed. 12. Searching RNA CoSSMos for Tertiary Structure Patterns, Katherine E. Richardson1, Miranda S. Adams1, Charles C. Kirkpatrick1, David W. Gohara2, and Brent M. Znosko1 1



Department of Chemistry, 2Department of Biochemistry and Molecular Biology, Saint Louis University One of the significant challenges in RNA 3D structure prediction from sequence is the limited understanding of how noncanonical regions, such as those found in secondary structure motifs, fold into 3D structures. The RNA Classification of Secondary Structure Motifs (CoSSMos) database allows researchers to search for secondary structure motifs among 3D structures deposited in the Protein Data Bank. We have developed an automated protocol for searching the CoSSMos database for tertiary structure motifs among secondary structures that does not require a priori knowledge of structural motifs. In this method, RNA segments of the same secondary structure are grouped based on structural similarity. Sequence analysis and structural characterization are performed on each group. As a proof-of-concept, from the >4400 tetraloop structures deposited in the PDB, this protocol
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reveals groups corresponding to the well-documented GNRA tetraloop motif. Further application of this protocol may reveal undocumented tertiary structure motifs among secondary structures. 13. 3D Printing Human Kidney with One Nephron, Sai Krishna Tanikonda Department of Aerospace and Mechanical Engineering, Saint Louis University In today’s world, there's actually a major health crisis in terms of the shortage of organs. In fact, in the last 15 years, the number of patients requiring an organ has doubled, while in the same time, the actual number of transplants has barely gone up. So this is now a public health crisis. 90 percent of the patients on the transplant list are actually waiting for a kidney. Generally, each kidney contains around a million units called nephrons, each of which is a microscopic filter for blood. But, this research’s aim is to print a human kidney with only one Nephron by meeting all the demands (filtration rate, flow rate etc.), by using patient’s own cells or different stem cell populations. Or can use both. At present, they are using both, the cells and biomaterials together. Research’s first target is to build one filtration unit in the kidney. After that by using CT scan computerized imaging analysis and 3D reconstruction we can meet the volumetric characteristics of the patient’s kidney. Finally, pop that structure out of the printer and implant it. 14. Aptamer Characterization and Aptazyme Development for Herbicide Detection, Erienne K. TeSelle and Dana A. Baum Department of Chemistry, Saint Louis University Alachlor and atrazine are herbicides used to eliminate broad leaf plants from crops. However, they can be harmful to human and aquatic populations, causing long term health effects. Fast accurate detection is important to identify source contamination and formulate a remediation plan. DNA is a desirable component for on-site detection platforms because it is cheaper than solvents and reagents needed for LC-MS analysis, readily synthesized on the milligram scale, stable under a variety of conditions, and easily modified for attachment or labeling. Previously we have identified DNA aptamers, which are functional nucleic acid sequences capable of binding target molecules selectively and with an affinity rivaling antibodies, for both alachlor and atrazine. Efforts to characterize these sequences will be presented. The signaling of aptamer binding can be enhanced by joining binding sequences to catalytic DNA sequences to form aptazymes. Progress on developing aptazymes with our new aptamers and previously identified deoxyribozymes, and the effect of the conditions used to identify these functional nucleic acid components on aptazyme performance will be discussed. 15. Dextran Sulfate Effects on Collagen Deposition in Silk Scaffolds, Kara Tsuzaki, Scott Sell, Natasha Case Department of Biomedical Engineering, Saint Louis University Current ligament tissue engineering approaches produce tissue deficient in type I collagen. An extracellular macromolecular crowding (MMC) approach, where soluble macromolecules are added to culture medium, has been shown to increase collagen deposition by fibroblasts and tenocytes in short-term 2D culture. This study evaluated the use of dextran sulfate (Dx10; 10ug/ml) as a MMC reagent to support collagen deposition by human dermal fibroblasts in an electrospun silk fibroin scaffold. Crowding effects were analyzed in both 2D and 3D environments. Media was supplemented with Dx10 beginning on day 0 or 7. After 14 and 28 days of growth, the silk scaffolds were digested in papain and measured for collagen content indirectly through the hydroxy-proline assay and for DNA content. The addition of Dx10 enhanced collagen accumulation in both 2D cultures and silk fibroin constructs. In day 28 constructs, collagen content normalized to cell content showed a 2.2-fold increase relative to the control with continuous Dx10 and a 2.4-fold increase with a 7-day delay. Similar effects with the addition of Dx10 were measured in day 14 constructs. Our preliminary results
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suggest that the use of Dx10 as an extracellular MMC is beneficial for long-term in vitro tissue development.



Undergraduate Physical Sciences (UP) 1. The relative rates of hydrolysis of linear and cyclic dipeptides in solutions of different alkali ions provide a possible explanation for life’s preference for potassium over sodium, Clara A. Hart, Thomas D. Campbell, and Paul J. Bracher Department of Chemistry, Saint Louis University One chemical approach to uncovering the origin of life is to observe the reactivity of various simple molecules that were present on Prebiotic Earth and consider how these molecules could have promoted the formation of life. By investigating the rates of hydrolysis of proteins, we can better understand their formation. In this project, we studied the hydrolysis of linear and cyclic dimers of alanine and glycine. Previously, we measured the relative rates of hydrolysis of these dipeptides in solutions of NaCl and KCl, and found that linear dipeptides hydrolyze faster in the presence of NaCl (relative to KCl), while the reverse is true for cyclic dipeptides. Here, we expand this investigation to LiCl, RbCl, and CsCl to better understand the role of the ions in the mechanism of hydrolysis. The impact of counterions is generally assumed to be negligible, but our data show that they could be important in the mechanism for a reaction. Trials for the cyclic dimers in these salts are ongoing, but the linear dimers tended to hydrolyze in the presence of LiCl with rates greater than NaCl, and tended to hydrolyze in the presence of RbCl and CsCl with rates between those with NaCl and KCl. 2. Evaluation of Imaging Techniques for Identification of the Prostatic Artery Pathway Using Physical Phantom Models, Alexa M. Melvin1, Borhan Alhosseini Hamedani1, Aman Jain1, Kirubahara Vaheesan2, Sameer Gadani2, Keith Pereira2, and Andrew F. Hall1 1



Department of Biomedical Engineering ,2Department of Radiology, Saint Louis University



Prostate artery embolization is an emerging and promising treatment option to relieve lower urinary tract symptoms due to benign prostatic hyperplasia. However, prostate arteries are approximately 12mm in size with high variable branching patterns. This causes interventional radiologists to navigate iteratively in order to find the right arteries. Radiology phantoms could be used to optimize the CT imaging protocol to better visualize these tiny arteries. However, current phantoms are expensive and do not address our specific clinical requirements. This study aims to integrate custom filament creation, filament deposition modeling, 3D printing, and computed tomography in order to create low-cost, patient-specific phantoms. This proof-of-concept study used extrusion methods to create 3D printer filament with controllable radiopacity. The filament was used to print simulated vessel models with diameters varying in size from 1mm to 1cm. The models were then scanned in a water-filled Plexiglas structure to simulate a human pre-operative prostate CTA scan. The radiopacity of the phantoms in the CT scanner matched the theoretical values with an experimental R-value of 0.999995. This proof-of-concept study demonstrated the ability to create phantoms of controllable radiopacity in order optimize CT scanner protocols. Future work will include creating and printing anatomical models derived from CTs. 3. Controllable Patterning and Raman Characterization of Carbon Nanotubes, Isioma Okafor1, Nozima Aripova2, and Irma Kuljanishvili1 1



Department of Physics, 2Department of Biology, Saint Louis University



Carbon nanotubes (CNT) can be grown on Si/SiO2 substrate using chemical vapor deposition (CVD). These nanotubes offer unique mechanical, structural, and elastic properties as well as superior
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electronic and thermal capacity. CNTs biocompatible nature provides number of new possible applications for biomedical sciences. The specific surface properties and texture makes it a favorable for the neuronal cells and the electrical properties could allow for the neurons to be easily stimulated through the carbon interface. Because the temperature needed to grow high quality CNTs can reach up to 900°C, the range of substrates available are limited. Silicon and Quartz substrates are primary surfaces used in this study. CNTs can be grown over the entire substrate when dip-coated in catalytic ink prior to the growth. Direct Write Patterning is a novel mask free technique that allows for fabrication and growth of CNTs in verity of architectures on substrates. Controllable pattering of catalyst is an essential part to scalable route for the implementation of CNTs into integrated circuits. By controlling the ink (catalyst) composition or concentration, substrate properties, and CVD growth conditions, the density and quality, morphology-geometry of the grown CNTs can be altered to fit desired targeted applications. 4. Intercalator Development: Synthesis, Efficacy Evaluation, and Green Chemistry Considerations, Anna M. Priddy, Renae Oelrich, and Michael Lewis Department of Chemistry, Saint Louis University Intercalators are compounds that reversibly bind with the DNA double helix and inhibit replication. Two specific intercalators, the mono-naphthalimides Amonafide and Mitonafide, have been investigated as anticancer drugs as they have been shown to inhibit topoisomerase II. Though these compounds only differ by one substituent, they have completely different activities as intercalators. For the past two years, our research has been focused on synthesizing several mono-naphthalimides similar to Amonafide and Mitonafide, but with slight modifications, such as attaching new substituents to the parent mono-naphthalimide and modifying the imide arm. We have successfully synthesized several compounds with substituents at the 3- and 4-position on our parent compoundand have continued our investigation on the efficacy of amine arms with varying degrees of ionizability on the parent napthalimide. In the past, we have collaborated solely with the Znosko group to obtain DNA melt data for our compounds. This year, however, we have begun to collaborate with the Arnatt group to evaluate the ability of our compounds to stop replication in breast cancer cells. Additionally, we have begun a separate study evaluating the “green-ness” of a major synthetic route in our research with two rating systems grounded in the fundamental principles of green chemistry. This presentation will describe the results of our current synthetic efforts, outline our future plans to evaluate the DNAbinding capacity of these compounds in collaboration with the Znosko and Arnatt groups, and detail our evaluation of our syntheses in the context of green chemistry. 5. Development and characterization of polyethylene glycol-carbon nanotube hydrogel composite, Dzhuliya Vasileva, Keval Shah, and Silviya Zustiak Department of Biomedical Engineering, Saint Louis University Carbon nanotube (CNT)-hydrogel composites are attractive for a variety of neural tissue engineering and drug delivery applications as well as biosensor coatings, transducers and leads. Both materials contribute unique and beneficial properties to the composites. Hydrogels are an excellent mimic of the extracellular matrix due to their hydrophilicity, viscoelasticity and biocompatibility. CNTs, on the other hand, can impart electroconductivity to otherwise insulating materials, improve mechanical stability and guide neuronal cell behavior as well as elicit axon regeneration. Not surprisingly, there has been a surge in the development of various CNT-hydrogel composites including both natural and synthetic polymers. Here, we describe a CNT-polyethylene glycol (PEG) hydrogel composite where the CNTs are entrapped in the hydrogel phase during gelation. The hydrogel crosslinking reaction is based on Michael-type addition which is ideal for in situ cell and protein encapsulation. To adequately disperse the highly hydrophobic CNTs in the aqueous polymer solution, we used sonication and surfactants, where bovine serum albumin was found to be an effective and non-
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cytotoxic dispersant. We demonstrate that the inclusion of the CNTs impeded the hydrogel crosslinking leading to longer gelation times, higher swelling and porosity, and lower storage modulus above a threshold CNT concentration. 6. Microfluidic Device for the Creation of Injectable Hydrogel Microspheres, Emma Buckles, Catherine Gloss, and Kyle Vogt Department of Biomedical Engineering, Saint Louis University Hydrogel microspheres are widely used in biomedical applications. They are commonly used in protein delivery, cell encapsulation, drug delivery, drug screening and more. However, many of these applications require uniform and small microspheres which are difficult to create in large quantities by most traditional methods. Uniformity is essential in ensuring accurate drug testing. The small size is needed for the ability to inject the hydrogels into a body. We propose a device that will produce polyethylene glycol (PEG) microspheres to be used for the applications just listed. By utilizing a microfluidic device we have created hydrogel microspheres. The design consists of two pumps, a Tjunction, two syringes, and tubing. One of the pumps pushes a syringe filled with oil while the other pushes a syringe filled with PEG. The two fluids meet at the T-junction, and due to their repulsion of each other microspheres of PEG are created. We have optimized the microspheres size and uniformity by altering pump flow rates and gelation methods. So far we have received microspheres around 200 micrometers with around 20 percent coefficient of variability. We plan to create microspheres smaller than 100 micrometers with less than 10 percent coefficient of variability. 7. Macromolecular Crowding Effects on Enhancing Collagen Deposition by Chrondrogenic ATDC5 Cells, Logan Verheyen, Ryan Richter, Andrew Martin, and Natasha Case Department of Biomedical Engineering, Saint Louis University The successful development of a tissue-engineered articular cartilage replacement for joint resurfacing will address a significant clinical need. Current approaches produce a cartilage tissue has insufficient properties and composition. Recent research has shown that in vitro accumulation of type I collagen can be enhanced through use of an extracellular macromolecular crowding (MMC) approach. The objective of this study was to evaluate macromolecule type and timing of macromolecule addition on collagen deposition by the chondrogenic ATDC5 cell line. Following a 1week growth period to develop a dense cell layer, negatively charged dextran sulfate (DS; 10µg/ml) or neutral Ficoll (mix of 400kDa and 70kDa at 62.5mg/ml) was added to the base chondrogenic medium starting on day 0 or day 7. After 21 days in chondrogenic medium, the ATDC5 cultures were enzymatically digested and evaluated for DNA and hydroxyproline (OHP) content. Addition of either macromolecule from day 0 reduced the ratio of OHP/DNA. When DS was added starting on day 7, there was a significant increase in OHP/DNA content compared to the control level. There was no change in OHP/DNA with the delayed addition of Ficoll. Delayed addition of dextran sulfate was an effective MMC approach to increase collagen accumulation by chondrogenic cells.
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Graduate Biological Sciences (GB) 1. Clinical and Laboratory Profiles of Idiopathic Small Fiber Neuropathy in Children: Case Series, Ali Al Balushi, MD., Minsoo Kim, MD., and Jafar Kafaie MD., PhD. Department of Neurology, Saint Louis University Introduction: The role of autoimmune mechanisms in idiopathic Small Fiber Neuropathy (SNF) is not completely understood. Serum IgM binding to trisulfated disaccharide IdoA2S-GlcNS-6S (TS-HDS) and IgG to Fibroblast Growth Factor Receptor 3 (FGFR3) were associated with sensory-motor polyneuropathies and sensory neuronopathy among others. Objective: we describe the clinical and laboratory findings of idiopathic SFN in a small cohort of pediatric patients. Method: retrospective case review. Results: Eight children were diagnosed with SFN clinically and confirmed by reduced Epidermal Nerve Fiber Density. No involvement of large fibers was confirmed by clinical exam and electrophysiological tests. No identifiable causes were found. Possible triggering factors were; infectious mononucleosis in four patients and Human Papilloma Virus (HPV) vaccination in one patient. Tilt table test was positive in one patient and clinical autonomic dysfunctions were noted in six patients. Five patients had positive IgM against TS-HDS, three of which had lower extremity predominant paraesthesia. Conclusion: high proportion of idiopathic SNF patients in our cohort had positive IgM TS-HDS antibody. 2. The phenology of the eusocial sweat bee, Halictus ligatus, in an urban environment, Rachel Brant and Gerardo Camilo Department of Biology, Saint Louis University Background: Cities provide refuge to native bees, yet we do not know the mechanisms that lead to increased diversity. Halictus ligatus is one of the most abundant bees across St. Louis, and alters its phenology in various conditions. Research Question: Will Halictus will exhibit different phenological patterns, consistent with resource availability? Methods: Individuals were collected from May to October, 2013 to 2016 in geographic areas within the city that had been assigned as treatments based upon floral resource availability as well as the management type. Because development of the tegula (ie, distance between wings) is directly proportional to resource availability,the intertegular width of H.ligatus was measured. Results: The largest individuals were found in May, regardless of year. The smallest bees were found during the summer months of June, July and August. This trend was consistent for each year. How this differentiation leads to better performance in a city environment remains to be investigated. 3. Characterizing Trans-Plasma Membrane Electron Transport in Skeletal Muscle, Amanda M. Eccardt, Shannon C. Kelly, Thomas P. Bell, Lyn Mattathil, Neej N. Patel, Rohan M. Prasad, and Jonathan S. Fisher Department of Biology, Saint Louis University Trans-plasma membrane electron transport (tPMET), reportedly plays a role in protection of cells from damage by reactive oxygen species in a process dependent on glucose transporters (GLUTs). We propose a glucose-sensing model utilizing tPMET in muscle cells. Therefore, we hypothesized that muscle cells are capable of tPMET. To measure tPMET, we assayed the ability of cultured muscle cells and primary myotubes to reduce the extracellular, membrane-impermeable electron acceptor, water soluble tetrazolium salt 1 (WST-1). We found that both cultured and primary myotubes can reduce WST-1, illustrating their capability of tPMET. Phloretin, a widely used GLUT1 inhibitor, suppressed WST-1 reduction by ~70%. In the absence of extracellular glucose, very little WST-1 reduction was observed. Dehydroepiandrosterone, a glucose-6-phosphate dehydrogenase inhibitor, suppressed WST-1 reduction by ~80% suggesting a role of the pentose phosphate pathway in tPMET. Inclusion of superoxide dismutase decreased WST-1 reduction by ~85%. Together, these
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data suggest that glucose uptake via GLUT1 is utilized by the pentose phosphate pathway, leading to superoxide export, which is responsible for tPMET. 4. Population Structure of the Riverine Sturgeons (Scaphirhynchus Spp.) from the Mississippi River Basin, Justin M. Garrett Department of Biology, Saint Louis University The shovelnose and pallid sturgeons are sympatric, congeneric fishes of the Mississippi River basin. In the literature, there are recorded observations of fish which exhibit morphology that is intermediate to pallid and shovelnose. Several authors have described these intermediates as potential hybrids, while others have found evidence of them being a distinct entity. Microsatellite analyses were employed to examine 302 total individuals, across 12 loci; in order to compare the genetic structure of the morphologically intermediate sturgeon to shovelnose and pallid sturgeon, in an attempt to resolve the debate on their identity and origin. The results of the genetic analyses provided evidence of a disproportional level of private alleles in the morphologically intermediate sturgeon. Hybrid origin and high levels of private alleles are mutually exclusive events. By definition, a hybrid will obtain its genetic make-up from the two parental units, and therefore share those alleles; which results in very low, if any unique alleles in the hybrid individual. These results do not support the hybrid hypothesis described by some authors, and I must conclude that the evidence presented here more closely aligns with support of the intermediate sturgeon as a potentially novel entity. 5. Cellular response to injectable PRP-alginate hydrogel scaffolds for intervertebral disc regeneration, Emily Growney Kalaf, J. Gary Bledsoe, and Scott A. Sell Department of Biomedical Engineering, Saint Louis University Intervertebral disc degeneration can cause a reduction of back stability and function due to hydration and cell loss, particularly in the nucleus pulposus (NP). This study centers on the effect of biofunctionalized alginate hydrogel scaffolds on encapsulated human NP cells (hNPCs) as a viable option of a less invasive injectable repair for IVD regeneration. Alginate (2% w/v PBS) was functionalized with lyophilized PRP using EDC/NHS carbodiimide chemistry and characterized; hNPCs were encapsulated at a density of 500k cells/mL alginate and internally gelled using a 1:2 molar ratio of CaCO3 and glucono-δ-lactone (GDL). Whole alginate gels, supernatants and cells were collected over a 60 day culture period. Whole gels were cryosectioned and stained with alcian blue and picrosirius red to analyze proteoglycan and collagen content, respectively. Isolated cDNA was analyzed for change in gene expression (ACAN, VCAN, COL2A1) over time. Alginate supernatants and experimental media were analyzed for soluble matrix secretion over time. Internal gelation of alginate resulted in a mechanical NP analogue to which hNPCs responded favorably; cells seeded within the alginate survived up to 60 days culture in both normoxic and hypoxic conditions. Cell ECM secretion showed both collagen and GAG production. Cell gene expression analysis is ongoing. 6. Manuka honey embedded dermal regeneration templates in normal and diabetic wound healing, Genevieve Hilliard¹, Cory DeClue¹, Ben Minden-Birkenmeier², Andrew Dunn², Dr. Laurie Shornick¹, Dr. Scott Sell² 1



Department of Biology, 2Parks College of Engineering, Saint Louis University



Manuka honey has been reintroduced as a therapy to treat chronic wounds due to its ability to promote angiogenesis during tissue repair. We developed an electrospun dermal regeneration template which can facilitate the delivery of honey to a wound and consists of a polycaprolactone scaffold (PCL) embedded with 1%, 5%, 10%, or 20% Manuka honey. VEGF, a marker of angiogenesis, is released by macrophages in response to honey scaffolds and new blood vessels form in response to 1% and 5% honey scaffolds. A murine model of excisional wound healing in which 5
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mm wounds were created on the backs of healthy eight week old control (C57BLKS/J) and diabetic (BKS.Cg-m+/+Leprdb/J) mice demonstrate that scaffolds prevented rapid contraction of mouse wounds. Immunohistochemistry and qPCR results demonstrate that CD31, a marker of angiogenesis, was significantly increased in diabetic wounds treated with 10% honey. Therefore, manuka honey scaffolds promote growth factor production and angiogenesis. 7. Patient-Specific Cryogel Scaffolds Formed in 3D-Printed Molds for the Treatment of Pediatric Cleft-Craniofacial Defects, Katherine R. Hixon1, Alexa Melvin1, Alexander Y. Lin2, Andrew F. Hall1, and Scott A. Sell1 1



Department of Biomedical Engineering, 2Department of Plastic Surgery, Saint Louis University



Bone defects are extremely common in children with cleft-craniofacial conditions. Cryogel scaffolds are unique tissue-engineered constructs formed at sub-zero temperatures. When thawed, the resulting structure is macroporous, sponge-like, and mechanically durable. These properties demonstrate the scaffolds excellent potential for the treatment of patient-specific bone defects. Initial studies examined the ability to create cryogels of various geometries, while retaining the desired cryogel properties. Analysis was completed through SEM, µCT, swelling potential, mechanical stability, and cell infiltration. Next, three CT scans of children with cleft-craniofacial conditions were used to analyze bone defects for the fabrication of scaffolds and their physical characterization. The molds for patient-defect-specific geometries of various complexity were 3D-printed (3DP) and the cryogels were able to accurately fill the molds. All scaffolds formed macroporous structures with high degrees of pore interconnectivity and maintained their appropriate geometry upon removal. In addition to the previous testing described, c-arm CT was also used to determine the accuracy of fit. This proof-ofconcept study demonstrates cryogel’s ability to be customized for patient-specific tissue engineering using 3DP molds derived from CT. Such a patient-specific scaffold would be ideal in pediatric cleftcraniofacial defects, as these are complex 3D defects and children have less donor bone availability. 8. Population-level and genetic variation in thermal sensitivity of reproductive traits in Enchenopa treehoppers (Hemiptera: Membracidae), Dowen Jocson, Morgan Smeester, and Kasey Fowler-Finn Department of Biology, Saint Louis University Temperature affects a wide range of behaviors, including those associated with reproduction, with potentially important fitness consequences. We have previously shown that Enchenopa treehoppers— small plant-feeding insects that communicate with plant-borne vibrations—have high thermal sensitivity in mating activity, male sexual signals, and female preferences. Here, we investigated population differences in these traits, and also implemented a classic quantitative genetics breeding design to estimate genetic variation in the thermal sensitivity of these traits in a focal population. We found significant differences between the sexes, as well as among populations, in the thermal window of mating activity. We also found that populations may vary in the degree of signal-preference temperature coupling, with implications for how temperature influences sexual selection across populations. Finally, we detected genetic variation in some traits, suggesting that, even as global temperatures and thermal unpredictability increase, the treehoppers may be able to adapt to novel thermal conditions. 9. Dityrosinase activity of horse myoglobin, Mark Mannino1, Rishi Patel1, David Wood2, Blythe Janowiak1 and Jonathan Fisher1 1



Department of Biology, 2Department of Biochemistry, Saint Louis University



When cellular reactive oxygen species become overly abundant and exceed the capacity of antioxidant systems, oxidative stress can cause irreversible modifications to protein side chains and eventual loss of protein function. Myoglobin (Mb), an oxygen-binding heme protein highly expressed
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in heart and skeletal muscle, has been shown to undergo oxidative modifications on both an inter- and intramolecular level as a result of hydrogen peroxide treatment. Here, we show that a number of the oxidative modifications in oxidized Mb can be reversed by action of reducing substrates. In particular, dityrosine, which is thought to be an irreversible oxidation event, is formed both between and within Mb molecules. However, we show that Mb possesses dityrosinase activity, as it can reverse its own dityrosine cross-links through action with ascorbate. These data suggest that in the presence of reducing substrates, Mb is able to prevent and reverse oxidative protein damage. 10. A functional approach to understanding patterns of bee species distribution across an urban environment, Paige A. Muñiz1, Rachel A. Brant1, and Gerardo R. Camilo2 1



Department of Biology, Saint Louis University, 2St. Louis Zoo, St. Louis, MO, USA



Urbanization is on the rise worldwide and in the face of global pollinator declines, can have a big impact on ecosystem functioning. Yet, little is known about how bee species respond to urbanization. While nearly one third of Missouri’s bee fauna is found within the city of St. Louis, the specific aspects of the environment that bees are responding to are unknown. What are the differences in richness and function that are allowing bees to be in certain parts of the city while not in others? We studied bees’ functional diversity to investigate patterns of distribution within St.Louis City. To assess this, we sampled 9 community gardens across a range of habitats within the core of St. Louis, MO. Bees were collected using netting techniques from May to September 2013-2016. Roughly 40 bee species representing 5 families and 21 genera were collected. Bees collected included generalist (44%) and specialist (22%) foragers, as well as kleptoparasitic (21%); native (92%) and non-native (8%); solitary (84%) and social (16%); below (60%) and above ground nesters (40%). In addition to understanding how bees are responding to environmental changes, our results have significance for understanding community functioning and ecosystem services in an urban landscape. 11. Multiple stable ant associations within a single population of Entylia carinata treehopper (Hemiptera: Membracidae), William Shoenberger and Kasey Folwer-Finn Department of Biology, Saint Louis University Entylia carinata treehoppers form stable associations with various ant and hostplant species across a large geographic range. We investigated the distribution and nature of these associations within one population. We used focal behavioral observations to examine ant-treehopper interactions, and field transects to quantify the frequency of each ant-treehopper and plant-treehopper association. The treehoppers were rarely found on plants without ants (


17



mothers are treated with broad spectrum antibiotics to avoid the transfer of GBS to their infants, but with the rise of antibiotic resistant bacteria, new methods of treatment are necessary. We hypothesize that glutathione, an antioxidant produced in large quantities by GBS, may be that viable drug target. Using a murine model of sepsis and vaginal colonization, we have shown that GBS which lack glutathione synthesis are unable to cause a septic infection or continuously colonize the vaginal microbiome. These results suggest that glutathione synthesis is indeed a viable drug target. 13. Left ventricular hemodynamic alterations after mitral valve annuloplasty, Donald Zhang1, Walter R. T. Witschey1, Francisco Contijoch1, Jeremy R. McGarvey2, Madonna Lee2, Satoshi Takebayashi2, Chikashi Aoki2, Yuchi Han3, Joyce Han3, Alex Barker4, James J. Pilla1, Robert C. Gorman2, and Joseph H. Gorman2 1



Department of Radiology, 2Department of Surgery, 3Cardiovascular Division, University of Pennsylvania, 4Department of Radiology, Northwestern University Background: Implantation of an annuloplasty ring is standard treatment for mitral valve regurgitation. Complex blood flow patterns and vortices that form during the cardiac cycle may be important energetically, but little data exists regarding the effect of annuloplasty on intraventricular blood flow dynamics. Research Question: How does mitral valve annuloplasty impact left ventricular hemodynamics? Methods: 24, 26, 28, 30, and 32 mm annuloplasty rings were implanted in 5 healthy sheep. Three dimensional phase contrast magnetic resonance imaging was performed before and 1 week after surgery. Results: Qualitatively, normal diastolic flow consisted of intraventricular vortices that naturally unwound during systole. Postsurgical intraventricular flow was highly disturbed in all sheep, with reorientation or disappearance of vortices. Greater disturbance was seen in smaller rings. There was an inverse relationship between ring area and diastolic inflow angle (r = -0.62, p < 0.1). There was an inverse relationship between ring area and peak diastolic inflow velocity (r = -0.80, p < 0.05). Transmitral pressure gradients increased significantly from baseline 0.73 ± 0.18 mmHg to after annuloplasty 2.31 ± 1.04 mmHg (p < 0.05). Conclusion: Mitral valve annuloplasty ring placement disturbs left ventricular intraventricular flow patterns in a size-defendant fashion. Future attempts to preserve physiological flow patterns may improve annuloplasty ring designs.



Undergraduate Biological Sciences (UB) 1. Effect of Light on Abundance of Nitrogen Fixating Bacteria, Shivika Ahuja, Natasha Nazir, Sumrah Khan, Jaya Bommireddipally, and Blythe E. Janowiak 1



Department of Biology, Saint Louis University



Nitrogen fixation is a hallmark of soil bacteria. A miniscale environment, such as a Winogradsky column, can demonstrate the diversity of different nitrogen fixing bacteria within specific zones. Two Winogradsky columns, each constructed in the same way to contain an abundance of nutrients, were either exposed to light or covered in foil. We hypothesized that if light promotes growth of nitrogen fixing bacteria and facilitates a biodiverse environment, then more bacteria isolated from the Winogradsky column that was exposed to light would contain the ability for fixing nitrogen than bacteria isolated from the Winogradsky column that was covered in foil. To test our hypothesis, we purified and enriched our soil bacterial isolates using five different & diverse growth conditions. We then screened for nitrogen fixing bacteria using three types of nitrogen-free medium: benzylaminopurine (N2BAP), Dworkin-Foster (DF), and JMV. For bacteria testing positive for growth on both N2BAP and DF, PCR was performed for the nifH gene that is specific to nitrogen fixing bacteria. After completing the first screen of growth on N2BAP, it was observed that 58 out of 60 bacterial isolates grew on N2BAP medium. We are screening and identifying the bacterial isolates via sequencing the 16S rRNA gene.
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2. Pharmacological Targeting of Estrogen Receptor-Related Receptors with the Synthetic Ligand SLUPP332 in vitro, Amer Avdagic, Cyrielle Billon, Subhashis Bannerjee, Arindam Chatterjee, John K Walker, and Thomas P. Burris a



Department of Pharmacology and Physiology, Saint Louis University



Muscle estrogen receptor-related receptors (ERR, ERR, ERR) are known to be involved in muscle metabolism and their expression is induced during exercise. ERR over-expression in the skeletal muscle induces glycolytic-to-oxidative myofiber switch, mitochondrial biogenesis and angiogenesis in lean mice oxidation during myocytes differentiation. These data suggest that pharmacological activation of the ERRs may be an effective method for treatment of metabolic diseases. We identified and optimized synthetic ligands that target the ERRs and increase their transcriptional activity. The objective of this study was to test the specificity of a ERR agonist we identified, SLUPP332, in vitro using the mouse myoblast cell line, C2C12. We developed a shRNA-approach to knock down (KD) expression of each ERR isotype specifically in C2C12. Then ERR target gene and protein levels were assessed by qPCR and Western Blot in the present or absence of SLUPP332. Our data indicate that KD of ERR decreased the effects of SLUPP332 demonstrating that SLUPP332 does indeed function by targeting the ERRs. These data indicate that SLUPP332 functions via ERRs and may be used to determine if an ERR-specific ligand can be used in treatment of metabolic diseases. 3. Variation in Mating Dynamics for Harvestmen, Beckett, C., Smeester, M., and Fowler-Finn, K.D. Department of Biology, Saint Louis University There is greater variation in mating dynamics than biologists initially realized, and this variation can potentially affect the mating success of individuals. Some of the factors that change how males and females interact during mating are female reproductive state and condition, relative sizes of the male and female, and time during the mating season. We tested how these factors in two species of harvestmen (commonly known as daddy long legs), from Milwaukee, WI for which mating trials were previously run at different points in the mating season. From prior analyses, we know that aggression and mate guarding increased towards the end of the mating season, but we did not know how the other factors influenced mating dynamics. Using microscopy and dissections, we measured the sizes of individuals, and quantified female fecundity and parasite load. We found a significant effect of size and fecundity on the outcome and dynamics of mating, but parasites did not seem to have an effect. These findings indicate complex interactions among multiple factors that influence the outcome of mating interactions. 4. Effect of Silymarin and Silybin on Bacterial Biofilm Formation, Hannah Boe, and Rita Heuertz, Ph.D. Department of Biomedical Laboratory Sciences, Saint Louis University Biofilm associated bacterial infections are becoming an increasing issue for clinicians and patients today. Biofilms are associated with greater resistance to traditional antimicrobic agents as well as chronic infections and infections associated with medical devices. New treatment strategies are needed to combat these infections. This study evaluated the effect of silymarin and silybin, the major phytochemical components of Silybum marianum, commonly known as milk thistle, on biofilms formed by Staphylococcus aureus and Pseudomonas aeruginosa. This was done through 96well microplate biofilm assay that quantitatively evaluated biofilm formation through spectrophometeric evaluation of crystal violet stained biofilm. Results of this study found that both silymarin and silybin inhibit S. aureus biofilm formation in a concentration dependent manner; and neither silymarin nor silybin had any effect on P. aeruginosa biofilm formation. Inhibition of S. aureus biofilm formation was seen at concentrations of 20uM, 25uM, 50uM, and 100uM for
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silymarin and 50uM and 100uM for silybin. These results indicate that silymarin and silybin may be possible alternative treatment strategies for biofilm associated infections caused by S. aureus. 5. Gene expression of gshAB: an antioxidant savior of Group B streptococcus against Reactive Oxygen Species, Jaya Bommireddipally, Reeba Varghese, Neha Satya, and Blythe E. Janowiak 1



Department of Biology, Saint Louis University



Glutathione is an abundant antioxidant within Streptococcus agalactiae or Group B Streptococcus (GBS), allowing GBS to persist within a host cell despite the reactive oxygen species (ROS) secreted by the host’s immune system. Glutathione production is promoted by the expression of the gshAB gene. To test GBS dependence on glutathione, GBS Ia (A909) wild type (WT), deficient (ΔgshAB), and complemented (gshAB+) strains were employed. First, WT Ia was grown in chemically defined medium and was stressed with H2O2, HOCl, or a phosphate-buffered-saline (PBS) control for 60 minutes. Gene expression of gshAB was measured. We hypothesized that no gshAB gene expression would be observed for ΔgshAB strain and equal expression for WT and gshAB+ strains post-exposure to ROS. To determine the optimal killing time, we measured the susceptibility and gshAB gene expression of WT Ia post-exposure to ROS for 5, 15, 30, and 60 minutes. We hypothesized that increased susceptibility and upregulation of gshAB of WT Ia as time increased would be observed. These hypotheses were mostly supported. Overall, these experiments will help determine whether glutathione could be used as an alternative drug target for conditions such as neonatal meningitis which is caused by GBS. 6. The Role of Manuka Honey Cryogels in Bacterial Inhibition, Marissa Carletta1, Katherine Hixon1, Tracy Lu1, Sarah McBride-Gagyi2, Blythe Janowiak3, and Scott Sell1 1



Department of Biomedical Engineering, 2Department of Orthopedic Surgery, 3Department of Biology, Saint Louis University Bone infections require strong antibiotics and even surgical intervention, often leading to bone sequestration, sinus formation, and sepsis. Thus, it is vital to prevent infection, while promoting bone healing. Manuka honey (MH) is a natural bacterial inhibitor able to decrease the pH within a wound, leading to reduced size. Cryogels are scaffolds that mimic the properties of native bone through both chemical composition and matrix formation. This study incorporated MH into cryogels to reduce the potential for bone infection. Varying amounts of MH (1, 5, and 10%) were added to silk fibroin (SF) cryogels to identify the ideal concentration. The addition of MH should not diminish the desired porosity and mechanical stability of cryogels, while still encouraging bacterial inhibition. SF was chosen due to its natural and biodegradable properties. The cryogels were characterized to determine the effects of MH on porosity, swelling potential, mechanical durability, cell compatibility, and bacterial inhibition. This study determined that 5% MH SF cryogels were able to inhibit bacterial growth and also displayed increased mineralization both by cells and through soaking, all while maintaining appropriate properties of bone. This identifies these cryogels as an ideal option for bone regeneration and future studies on wound healing. 7. APOLD1 expression in the central nervous system of the anoxia-tolerant painted turtle, Alexis B Cross, Michael Ariel, and Daniel E. Warren Department of Biology and Department of Physiological and Pharmalogical Sciences, Saint Louis University The western painted turtle has a nearly unrivaled capacity to survive anoxia and is able to survive without oxygen for 177 days at 3°C. Previous studies found that the APOLD1 gene was overexpressed by 128 fold during anoxia in the telencephalon, the largest change of any gene expressed. To localize the expression of APOLD1 within the central nervous system, paraformaldehyde fixed brains and spinal cords from turtles after 1 hour of anoxia, 12 hours of anoxia,
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or 12 hours of anoxia with 2 hours of recovery were processed using in situ hybridization. APOLD1 expression was limited to endothelial cells in the blood vessels. Within all regions of the brain with exposure to 12 hours of anoxia, but not with 1 hour of anoxia, however, it appears to a lesser extent in spinal cord. The expression level remained elevated during 2 hours of recovery from 12 hours of anoxia. The surge in APOLD1 expression during anoxia and maintenance during recovery suggests that the gene may have a role in facilitating survival. Ultimately, discovering the function of APOLD1 will allow us to investigate effective ways of avoiding neuronal injury due to lack of oxygen in hypoxia-sensitive animals, including humans. 8. Group B Streptococcus Lacking Glutathione Synthesis Shows High Susceptibility to Oxidative Stresses, Yasmeen Dhindsa, Luke James, Akhil Mulpuru, Elizabeth Walker, and Blythe E. Janowiak 1



Department of Biology, Saint Louis University



Group B Streptococcus (GBS), the leading cause of neonatal meningitis, produces high levels of glutathione, an antioxidant produced by an enzyme encoded by the gshAB gene. The research question examined how glutathione synthesis affected survival of GBS in the presence of reactive oxygen species (ROS). The hypothesis was that the glutathione-deficient (∆gshAB) GBS would exhibit the highest susceptibility and lowest survival compared to the wild type (WT) and glutathione-complemented (gshAB+) GBS strains, which would exhibit similar survival in the presence of ROS. The effects of two key ROS, hypochlorous acid (HOCl) and hydrogen peroxide (H2O2), were evaluated. In this study, the 3 most clinically relevant strains of GBS (COH1, A909 and 2603V/R) were used. The results indicate that all three GBS strains tested showed trends in which there is higher killing and oxidant accumulation within the ∆gshAB bacteria when compared to both WT and gshAB+ GBS. Based on these results, it appears that glutathione synthesis contributes to protecting GBS from damage by immunologically relevant oxidative stresses HOCl and H2O2. 9. Morphometric and Genetic Analysis of North American Grapevine Vitis species, Christian Kingeter, Danielle Hopkins, Erin Knight, Laura Klein, and Allison J. Miller Department of Biology, Saint Louis University Grapevine (Vitis spp.) species in the United States exhibit highly variable leaf shapes. The goal of this study was to test the hypothesis that Vitis species occurring in natural populations exhibit distinct leaf forms corresponding with species boundaries. Rejection of this hypothesis could reflect environmental effects, where genetically differentiated individuals exhibit similar leaf shapes when growing in common climates, or it could reflect interspecific gene flow. This study used digital images to landmark specific homologous leaf features of 588 individuals collected from shoots of wild grapevines growing in seven sites in the Midwest. Leaves from herbarium vouchers were landmarked and generalized Procrustes analysis was performed to measure differences in shape. In order to determine species identities and interspecific gene flow, we used a previously generated population genetics dataset consisting of 81,467 SNPs for 178 individuals for which leaf shape data were generated. Generally, distinct genetic clusters (corresponding to known species) exhibited distinct leaf shapes in principal components analysis; however, in areas where multiple species occurred in sympatry, leaf shapes were shared across taxa. Genetic data revealed a low level of interspecific hybridization; consequently, similarities in leaf shape among sympatric taxa were likely due to environmental effects. 10. Kaempferol and Neem Inhibit Biofilm Formation of Staphylococcus aureus and Pseudomonas aeruginosa, Nick Mann and Rita M. Heuertz Department of Biomedical Laboratory Science, Saint Louis University Biofilm-associated bacteria are implicated in chronic and medical device-associated infections. Biofilm presence is associated with treatment failure due to increased bacterial resistance to
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antibiotics and ability to overcome host defense mechanisms. Biofilm-associated infections have prolonged and high-dosage treatment plans: removal of infected medical implants may be necessary. Given that treatments and immune responses are not highly effective, alternative treatments need to be conisdered. Abundant plant-derived compounds are been reported with antibacterial properties; however, biofilm effects are undefined. It is for this reason that two phytochemicals, kaempferol (flavanol present in vegetables and fruits) and neem (bark from Indian mahagony tree), were hypothesized to have anti-biofilm properties. Staphylococcus aureus and Pseudomonas aeruginosa were bacteria for study since both have high antimicrobic resistance and cause infections such as hospital-acquired. Biofilm inhibition was determined using a microplate assay for quantitative spectrophotometric evaluation of crystal violet-stained biofilm adherent to microwells. Results indicate that kaempferol and neem significantly (p
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The grass family (Poaceae) is the most economically important plant family, as most agricultural societies have domesticated one or more grasses. Seeds of domesticated grasses have long been a global food source, making up the bulk of calories consumed by humans. Most domesticated grasses are annual plants; however, there are 7821 perennial grass species that are generally unexplored regarding potential for pre-breeding and domestication. Through their extensive root systems, herbaceous perennial plants stabilize soil and retain water at greater rates than annual plant systems. Documenting ethnobotanical uses of wild perennial grasses could potentially identify species with palatable seeds for human consumption. Elymus, a genus of approximately 150 perennial grasses with a wide distribution in temperate and subtropical regions, has been identified as a genus of interest by breeders of perennial grasses. A survey of current literature was executed to identify global ethnobotanical uses of Elymus. A total of 21 species were identified to have ethnobotanical uses, including nutritional, medicinal, spiritual, and technical uses. Most species were used in North
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America, however, peoples of Eurasia also exhibited use of the genus. We conclude that species identified as human edible should be further investigated as grain crop candidates for domestication. 13. Reliability in Assays Examining Compound Inhibition in Human RNA, Mira Modi, Tiffany Edwards, and John Tavis Department of Molecular Microbiology and Immunology, Saint Louis University Hepatitis B (HBV) causes up to 700,000 deaths and 350,000 diagnoses each year. HBV is a viral infection that attacks one’s liver making it the leading cause for liver cancer. This makes anti-HBV RNAseH an attractive drug target. . HBV replicates via reverse transcription of the HBV polymerase and degrades the pregenomic RNA by the HBV ribonuclease H (RNAseH), an essential enzymatic activity. Treatments are limited to Interferon alpha and five nucleos(t)ide analogues that target the viral polymerase. Our lab has identified 113 compounds capable of inhibiting HBV replication. My project aims to determine the accuracy of the assays used to determine if these compounds inhibit human RNAseH 1, a primary off-target cellular enzyme. I have screened 12 representative compounds for the inhibition of purified huRNAseH1. Comparing gel based to FRET assays we see a correlation in data. For example, compounds 1 and 85 are very toxic. In The cytotoxicity assay we see correlation in the three types, yet these diverge from previous data. For example, compound 1 is shown to not inhibit HuRNAseH in cell based assays. Cell based assays are deemed higher than biological assays, but to do an overall check we have implemented a molecular beacon assay. 14. Cryogel Scaffolds with Various Forms of Hydroxyapatite for Mineralization in the Treatment of Critical-Size Bone Defects, Sydney M. Neal1, Katherine R. Hixon1, Christopher T. Eberlin1, Tracy Lu1, Natasha D. Case1, Sara H. McBride-Gagyi2, and Scott A. Sell1 1



Department of Biomedical Engineering, 2Department of Orthopaedic Surgery, Saint Louis University



Fractures are the most common of all large organ injures. There are instances when appropriate healing does not occur and a critical size defect is formed. Such an injury will not spontaneously heal and requires a cost-effective method for treatment. Current methods use autologous bone grafts; however, availability, cost, and potential for complications are significant disadvantages. Cryogels, formed through a controlled freeze/thaw process, produce macroporous structures similar to bone. Additionally, such scaffolds can be incorporated with various dopants to improve their suitability for a bone regeneration application. As bone is primarily composed of collagen and hydroxyapatite, this study combined chitosan-gelatin cryogels with various forms of hydroxyapatite (nano-hydroxyapatite, bioglass, and bone char) to improve strength and mineralization. To assess the effects of the hydroxyapatite on the cryogels, characterization by SEM, µCT, swelling potential, mechanical testing, and cell infiltration was completed. All cryogels also underwent a mineralization soak to induce calcium phosphate crystal formation throughout the structure. All types of hydroxyapatite exhibited satisfactory physical properties, even when subjected to the mineralization soak. Overall, bone char cryogels were the most well-rounded with large pore interconnectivity, thorough cell infiltration, and increased mineralization, demonstrating its suitability for a bone regeneration application. 15. Oxidative Heme-Protein Coupling Increases Horse Myoglobin Peroxidase Activity, Rishi S. Patel, Mark H. Mannino, and Jonathan S. Fisher Ph.D. Department of Biology, Saint Louis University Myoglobin, a protein found in skeletal and cardiac muscle, has been considered to serve as an oxygen storage molecule. However, it has also been implicated in antioxidant defense. In the presence of a reducing, physiological substrate, Mb exhibits peroxidase activity. Exposure of Mb to hydrogen peroxide leads to oxidatively modified Mb. We have found that these oxidative modifications, via pretreatment of hydrogen peroxide before assaying its activity, produce a modified version of myoglobin (HMb), where the heme is covalently bonded to the protein. Isolation of this species
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occurred using acid butanone treatment. Extraction results in the recovery of HMb. Upon dialyzing the aqueous phase, apomyoglobin precipitates out of solution. HMb’s activity differs than that of regular Mb. In addition to the absence of pH dependence, HMb is more selective towards ascorbate, and the activity is increased compared to that of Mb. Interestingly, HMb showed increased activity towards NADH and NADPH in the presence of ascorbate, whereas this is not true for other reducing substrates. Increased activity was visualized using heme activity stains, where hydrogen peroxidetreated monomer appears more intense than the untreated control (Mb). Our data indicate that oxidative modifications in the form of heme-protein coupling regulate Mb peroxidase activity. 16. Phenology of Common Bees in an Urban Environment, Emily M. Pfeifer1, Jessica A. Von Bokel1, Paige A. Muniz2, and Gerardo R. Camilo2 1



Department of Earth and Atmospheric Sciences, 2Department of Biology, Saint Louis University



Pollinator phenologies have been shown to be sensitive to fluctuations in environmental factors. Due to effects of urbanization like urban heat island effect (UHI) as well as global climate change, temperatures in urban areas have been on the rise. Recent work has shown that urban areas have increased bee species abundance and diversity relative to suburban and nearby agricultural sites. What is not known is how urban heat island effects influence bee populations. Our work examines population dynamics of urban pollinators regarding fluctuations of heat throughout a season. Native bee populations were sampled via hand netting 2014-2016 at two sites, EarthDance Urban Farm (EUF) and Calvary Cemetery Prairie Rehabilitation site (CCPR). Individual bees were pinned, sorted, labelled and identified. CCPR site showed a total of twenty-seven species collected from a total of 693 bees in 2016 and thirty-two species of bees collected from 458 bees in 2015. EUF site showed a total of thirteen species collected from 345 bees in 2016, twenty-eight species from 236 bees in 2015, and forty species from 234 bees in 2014. Upon compilation of our data we saw initial trends supporting our hypothesis of species variation from season to season. 17. A novel computational tool to validate structural variants using local de novo assembly, Ahmad Rajeh1 and Zhenguo Lin1 1



Department of Computer Science, 2Department of Biology, Saint Louis University



Structural variation (SV) refers to various types of large-scale genomic mutations which can cause genetic disease and drive evolution of biodiversity. Current SV detection methods largely focus on signals from raw sequencing reads to infer breakpoints, including read-depth, read pair, and splitreads. While these signals have been utilized to devise highly sensitive algorithms, they are often susceptible to false positive calls. This problem is especially amplified in high-coverage samples due to an increased likelihood of misalignment. In this work, we develop a novel computational tool to validate candidate SV calls. Our tool extracts reads flanking the putative breakpoint, builds a contig spanning the breakpoint using local de novo assembly, and maps the contig onto the reference genome. SV is then inferred from aberrations in the alignment. We show that this approach accurately filters out erroneous calls made by other tools on simulated data, mitigating their false discovery rates. Validation using our tool can therefore be a necessary follow-up procedure to improve the precision of many comprehensive SV discovery pipelines. In addition, we apply our tool to identify and characterize SV in 32 strains of S. cerevisiae. 18. Lyophilized Platelet-Rich Plasma Increases Osteoblast Proliferation and Alkaline Phosphatase Activity, Rachel Rone, Scott Sell, and Natasha Case Department of Biomedical Engineering, Saint Louis University Introduction: A critical-sized defect in bone represents a clinical challenge that necessitates the use of a bone regeneration strategy. Platelet rich plasma provides a patient-derived mixture of growth factors and cytokines and has been shown to promote healing in bony defects. The objective of this
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study was to determine the response of MG-63 osteoblast-like cells in 2-D culture supplemented with lyophilized PRP (PRGF). Methods: The MG-63 osteosarcoma cell line was used as a model system for bone-forming osteoblasts. Cells were seeded at 10,000 cells/cm2 and grown in high-glucose DMEM containing 5% EquaFETAL bovine serum and 1% penicillin/streptomycin. After 3 days, cell layers were cultured in medium containing 1% serum ± PRGF at 0.5 mg/mL for 6 days. Cell lysates were analyzed for alkaline phosphatase (ALP) activity as a measure of osteoblast function and for total protein content (BCA assay). An additional experiment was conducted in which 1% serum was replaced by a serum-free supplement containing insulin (ITS+). Results: Cultures treated with PRGF had a significant increase in protein content and ALP activity. ALP activity was significantly increased when PRGF was added to medium with ITS+ . Therefore, PRGF supports increased proliferation and ALP activity in MG-63 cells under low-serum conditions. 19. Development of a Microscopic Method for the Exposure of Hemoglobin C, Kayla Schmidt and Tim R. Randolph, Ph.D., MT(ASCP) Department of Clinical Laboratory Science, Saint Louis University Hemoglobin C is the second most prevalent hemoglobinopathy worldwide behind sickle cell anemia (HbS). HbC disease (HbCC) produces only mild symptoms, but is a life-threatening disorder if inherited with HbS (HbSC). HbS and HbC are most prevalent in countries underequipped to diagnose its presence through the Gold Standard of electrophoresis. This study aims to create a simple, inexpensive method to identify the presence of Hemoglobin C using limited resources. The hypothesis is that when blood is incubated in a hypertonic salt solution, Hemoglobin C will crystalize intracellularly and become visible microscopically when stained with New Methylene Blue. The method was optimized by modifying the salt type, salt concentration, and incubation time. The optimized method uses a 5x Dulbecco’s phosphate buffered saline at 37°C for 4 hours. Blood samples with the HbSC genotype yielded 702 for every 1000 RBCs counted. Blood samples of AC, CC, SC, and AA genotypes will be tested to determine if the number of crystals that form can be used to differentiate genotypes. If so, this inexpensive, simple, and relatively rapid method can be used to identify patients with HbS and potentially determine genotype. 20. Modulation of locomotion following infusions of bicuculline or muscimol into the lateral preoptic area and ventral pallidum, Suriya Subramanian, Rhett A. Reichard, Kenneth P. Parsley, and Daniel S. Zahm Department of Pharmacology and Physiology, Saint Louis University Failure to distinguish the lateral preoptic area (LPO) and ventral pallidum (VP) is common in the literature and frequently has led to conflation of the relative roles of these two neuroanatomically distinct structures in modulating locomotion and other movements. To clarify, we infused the GABAA receptor antagonist bicuculline (67 ng in 0.25 µl) or an equivalent volume of saline into the LPO and VP of Sprague-Dawley rats and measured locomotion. Unilateral and bilateral infusions into the LPO, but not the VP (bilateral infusions only), strongly activated locomotion, whereas infusions into the VP, but not LPO, produced vigorous pivoting behavior and stereotypies. In contrast, locomotion was reduced by infusions of the GABAA receptor agonist, muscimol (76 ng in 0.25 µl), into the LPO, but abolished by similar infusions into the VP, both in rats in which locomotion was stimulated by subcutaneous injections of D-amphetamine (1 mg/kg) and salineinjected controls. Thus, gain of locomotor activation is more sensitively modulated upward by LPO activation and downward by VP inhibition. Pivoting and stereotypies elicited by activation of VP, but not LPO, may reflect a role for VP in the control of movements other than locomotion that in the present paradigm are grossly distorted.
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21. Regulation of Membrane Protein Ubiquitination by a Prenylated Deubiquitinating Enzyme in Yeast, Srikrishna Vangipuram, Xin Jin, Sheetal Sethupathi, Shan Huang, Alex Benben and Yuqi Wang Department of Biology, Saint Louis University BACKGROUND: Ubiquitination plays important roles in regulating the abundance and activity of plasma membrane (PM) proteins. To achieve accurate regulation, a correct form of ubiquitination must occur on proteins. Specialized deubiquitinating enzymes (DUB) may exist on PM to serve an editing role to ensure the formation of correct ubiquitination on the substrate. Such a PM-associated DUB enzyme has yet to be identified. Miy1 is a newly discovered DUB enzyme in yeast that contains a candidate prenylation site (CVVM) at its C-terminal end, suggesting it may undergo prenylation and associate with the PM to regulate protein ubiquitination. RESEARCH QUESTION: The goal of this project was to determine if Miy1 is indeed prenylated, localized to the PM, and limits the extent of polyubiquitination of PM proteins. METHODS: Site-directed mutagenesis was used to generate a Cys to Ser mutation. Immunoblotting of FLAG-tagged MIY1 lacking RCE1 was used to detect prenylation. Cell extracts were separated into cell fractions using gradient fractionation. RESULTS: We demonstrate that Miy1 indeed undergoes prenylation. We also found that Miy1 is primarily localized to the PM and the nuclear periphery. Blocking Miy1 prenylation by either mutating the prenylation site or disrupting farnesyltransferase activity impairs membrane localization of Miy1. Disrupting the MIY1 gene leads to enhanced accumulation of poly-ubiquitinated conjugates at the PM, suggesting a role of prenylated Miy1 in regulating ubiquitination of PM proteins. 22. Functional Consequences of Lobe Specific Mutations in the Transferrin Binding Site, Edvinas Vaicikauskas1, Faris Ali1, Nermi Parrow1, Yihang Li1, Princy Prasad1, Yelena Ginzburg3, Stefano Rivella4 and Robert E. Fleming1,2. 1



Department of Pediatrics, 2Department of Biochemistry and Molecular Biology, Saint Louis University, 3Division of Hematology-Oncology, Icahn School of Medicine at Mount Sinai, New York, NY, 4Division of Hematology, Department of Pediatrics, Children’s Hospital of Philadelphia, Philadelphia, PA Introduction: Transferrin (Tf) is a serum protein which serves to 1) transport iron to sites of utilization and 2) signal iron status to regulate the hormone hepcidin (Hamp). Tf is comprised of two ironbinding lobes (N and C) and circulates as diferric, monoferric N or C, and apo forms. Whether the lobes are functionally distinct has been controversial. We hypothesized that loss of iron binding to either lobe would affect iron delivery, but that loss to the N lobe would additionally affect signaling. Methods: Transgenic mice exclusively binding iron in either C-lobe (C-Tf) or N-lobe (N-Tf) were generated. Iron delivery was assessed by hematological parameters and tissue iron concentrations. Signaling was assessed by liver Hamp1 gene expression. Results: Both N-Tf and C-Tf mutant mice demonstrated a mild anemia compared to wild-type (Hb 11.3 vs 14.08; p
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(fruit flies), before adopting their roles as signaling molecule in the mature central nervous system (CNS). These biogenic amines have been shown to have numerous effects on neurodevelopment, including axonal elongation, proliferation, and synaptic formation. However, little is known regarding the influence of organism’s sex on developing neural circuits. We utilized a previously described behavioral paradigm to observe the sexually dimorphic effects of the trophic actions of 5-HT and DA’s on the development of the stomatogastric nervous system. This linear circuit model allows us to correlate feeding behaviors, the functional readout, with changes in the neuronal architecture innervating the gut. We targeted the mRNA expression of the rate-limiting enzymes in the biosynthetic pathways for 5-HT and DA to alter neuronal concentrations during CNS development. We have previously shown that this neural circuit is sensitive to neuronal concentrations of 5-HT and DA during embryogenesis. Here we show the sex of the organism influences the trophic roles of 5HT and DA during CNS development. These studies illuminate one more facet of nervous system development.
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Graduate Social and Behavioral Sciences (GS) 1. The prediction of Body Mass Index (BMI) by the knowledge, attitude, and practice of healthy eating behaviors among college students in Private Jesuit Research University in the Midwest, Alongkorn Aksornsri1, Dan Stewart2, Joshua Tobias3, Kazi Meo3, and Sattha Prakobchai1 1



School of Nursing, 2School of Social Work, 3Department of Sociology, Saint Louis University



Objectives: The objectives of this study were to: 1) determine the BMI levels among college students; 2) examine the common eating behaviors; and, 3) examine the prediction of the BMI among college students by eating behaviors. Participants: A sample of 425 students (60.2% female) was collected. The participants had a mean age of 20.71 years and were recruited from various academic programs. Methods: This study utilized a cross-sectional survey. T-tests were utilized to compare means between genders. Stepwise linear regression was utilized to determine predictors of BMI. Results: Only 9.9% of the study sample is said to be obese based on their calculated BMI; 7.1% were classified as underweight; 67.5% were within a normal range; and, 15.5% were considered to be overweight. Nutritional knowledge was negatively associated with BMI (r = -.196, p
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identifies the ways that Bartholomew's administrative evil was masked and perceived as a moral good despite its displacement of black residents. 4. Community health promotion to support corrections workplace health: A mixed methods needs assessment, Emily Bixler, ATC/L1, Gregory Scheetz2, Patrick Kelly, PhD3, Monica Matthieu, PhD, LCSW2, Ellen Barnidge, PhD, MPH4, Omar Ahmad, PhD, OTD5, and Lisa Jaegers, PhD, OTR/L5 1



Department of Biosecurity and Disaster Preparedness, 2School of Social Work, 3Research Administration, 4Department of Behavioral Science and Health Education, 5Department of Occupational Science and Occupational Therapy, Saint Louis University Background: Correctional officers (COs) experience high rates of depression, obesity, and heart disease. Purpose: Identify evidence-based workplace health solutions to address correctional officers’ (COs) health needs using a National Institute for Occupational Safety Health Total Worker HealthTM approach. Methods: We utilized a participatory and mixed methods needs assessment at one urban and two rural jails with exploratory survey items (e.g. demographics, PROMIS mental and physical health, and workplace culture) that informed focus groups (e.g. policy, safety, and fitness solutions). Results: COs (N=328) worked in urban jails (84%) and 53% were female. COs displayed high rates of obesity (64%) and less healthy physical and mental health PROMIS scores compared to the general population. Focus group participants (N=40) and participatory teams addressed jail policy at organizational and city/county levels, workplace culture and communication, safety and training for new hires, and local health resources. Conclusions: A participatory needs assessment identified key workplace and community solutions to support COs mental and physical health needs. Further study is needed to expand upon these findings. 5. The Mediating Effects of Acculturation and Social Satisfaction on Perceived Discrimination Among Immigrants, Tesa Rigel Hines1, Hisako Matsuo2, Lisa Willoughby3, Hale-Gallardo4 1



Public and Social Policy, 2Department of Sociology, 3Department of Psychology, Saint Louis University, 4VA Medical Center, Gainesville, FL, USA Immigrants are most likely to experience discrimination in employment, housing, and other areas of life, based on their national origin, religion or race/ethnicity. Immigrant acculturation and social satisfaction are hypothesized to have an effect on perceived discrimination, due to the role of these experiences in social integration and coping with adversity, such as discrimination. This study analyzes survey responses from 330 immigrants of six different ethnic origins, and addresses many topics of the respondent’s lives and experiences as immigrants. Through tests of multiple regression of the variables analyzed, two had a significant Pearson correlation to perceived discrimination: social support and life satisfaction. In regression model tests, two independent variables had statistically significant impacts on the variable perceived discrimination: English competency and social support. Additionally, hierarchical model tests show significance of the demographic variables low socioeconomic status, sex, age and national origin on the regression model. Results support the hypothesis that some measures of acculturation and social support have an effect on perceived discrimination of immigrants within this study. Possible implications follow for increased interventions in these study areas, among immigrant communities, to decrease the impact of perceived discrimination and associated negative experiences. 6. Effect of Characteristics of Care-recipient and Caregivers on Caregiver Burden, Sumuttana Kaewma, Chuleeporn Pusopa, Phitinan Isarangura Na Ayudhaya, Paweena Meekanon, Jantana Koedbangkham School of Nursing, Saint Louis University Objective: The purpose of this study was to examine caregiver and care-recipient characteristics associated with caregivers’ burden using caregiver stress model. Method: The 2015 U.S. National
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Alliance of Caregiver data included 1,375 caregivers for people with mental problems. Multivariate logistic regression was used to predict caregiver burden. Results:The burden predictor was 59.8% among 822 caregivers. After adjusting for covariates, care recipients with short term physical condition [.39(95% CI: .26–.59)], long term physical conditions [.41(95% CI: .27–.62)], times lower odds of burden, and emotional or mental health problems [1.70(95% CI 1.04–2.78)] times higher odds of burden compared to those without the mentioned conditions, respectively. Caregivers who reported higher burden reported currently providing care [2.32 (95% CI: 1.60–3.37)], being a primary caregiver [1.75 (95% CI:1.24–2.47)], physical strain [1.68(95% CI:1.19–2.36)], and hours of care providing [9.09(95% CI:6.90–11.98)]; communication with care professionals [.53 (95% CI:.37–.76)] reduced burden, compared to those who did not report the physical condition. Conclusions: Findings suggest that primary caregivers who care for care-recipients with short term- and long term physical condition and emotional or mental health problems contributed to greater caregiver burden. As current care providing and physical strain increased, caregiver burden increased. 7. Students’ Perception of Simulation Learning: An Exercise in Evaluation, Kelley McGuire School of Nursing, Saint Louis University Historically, active learning in healthcare sciences was achieved through traditional clinical rotations. As technology has advanced and clinical learning sites become sparse, the use of simulated learning has become more popular. Often, students are assessed in simulation on a pass-fail basis, which is a catalyst for immense stress in learners. This high-stakes evaluation method may be inhibitory for student learning and knowledge retention due to the immense amount of stress that it places on learners. Using the feedback that has been collected in the evaluation survey, the aim of this research is to determine what factors have the most impact on students’ self-assessment of performance in simulated learning. An Ordinary Least Squares (OLS) Regression using a hierarchical model change method was conducted on simulation evaluation data from 2,564 undergraduate nursing students in order to identify the effect that campus location, year in the program, previous simulation experience, and evaluation of simulation experience had on performance. The findings from this analysis suggest that the strongest predictor of performance was the students’ evaluation of the overall simulation experience (B=0.860, p1 hr/wk) was associated with 3.6% increase in respiratory rate and vagal activity (HR control) and 4.2% increase in HR fluctuation control (sympathetic activity). High intensity interval exercise decreases premature ventricular contractions and is associated with decreased HR long term. PA/E 3x/wk for 16 weeks enhances vagal activity thereby reducing HR as well as improves heart contractibility. To summarize, PA/E in older adults with HF will improve HRV and reduce arrhythmias by reducing sympathetic influence. Researchers should study the effects of PA/E on HRV and cardiac markers to predict disease prognosis. KEY WORDS: Physical activity/exercise, heart rate variability, autonomic nervous system, older adults/Aging/heart failure.
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9. Mindfulness meditation in depressive adolescents: A literature review, Chuntana Reangsing and Joanne Kraenzle Schneider School of Nursing, Saint Louis University Reviews have shown mindfulness meditation (MM) to be effective in depressed adults, a finding that cannot be generalized to adolescents who face very different social and developmental challenges. However, no prior review has summarized the effects of MM in depressed adolescents. Thus, the purpose of this project was to review MM interventions used in adolescents with depression. We searched PsycINFO, PubMed, Scopus, and CINAHL using the following terms: “Adolescen*”, “Depress*, and “Mindful*” and retrieved 264 studies. Of these, 18 research teams examined MM in depressed adolescents; 15 showed decreased depressive symptoms particularly with MindfulnessBased Stress Reduction (MBSR) and Mindfulness-Based Cognitive Therapy (MBCT). Researchers used various MM techniques, including yoga, body scan, and sitting and walking meditation. MM practices varied from 45-120 minutes/wk. for 6-12 wks. Interestingly, both MBSR and MBCT programs added homework assignments. Setting, quality of measures, and multi-effective techniques need to be considered when using MM across different contexts, depressive severity levels, and cognitive abilities. Further research is needed to determine specific MM techniques and durations that are most effective over the long-term for depressed adolescents. Nurses and health providers are strategically positioned to promote well-being and prevent depression in adolescents. 10. Impact of the Affordable Care Act on the Quality of Life of Younger Americans with Diabetes, Wirth, L.S.1 and Balla, L.2 1



Saint Louis Center for Outcome Research, 2Department of Biostatistics, Saint Louis University



Background: The Affordable Care Act (ACA) initiated diabetes outcomes improvement platforms like Medicaid benefits expansion to individuals ≤138% federal poverty level (FPL). We aim to assess the effectiveness of the ACA in ameliorating quality of life for young adults with diabetes by answering the research question, “What is the associated impact of the ACA on the Health-related Quality of Life (HRQoL) of adults reporting diabetes, by FPL?” Methods: A nationally representative sample of diabetics aged 19-64 years was pooled from pre-ACA (n=1501) and within-ACA (n=1607) cohorts of the MEPS, survey years 2009 and 2014, respectively. Adjusting for clinical and socioeconomic covariates, relationships between cohort periods and SF-12 [physical health component scale (PCS-12) and mental health component scale (MCS-12)] were examined utilizing regression methods. Results: PCS-12 was 4 units higher among within-ACA compared to the preACA cohort for individuals ≤138% FPL, independent of insurance status. MCS-12 was statistically similar across cohort periods. Conclusion: Higher HRQoL for the within-ACA cohort suggests the ACA was effective in improving diabetes physical health for individuals ≤ 138% FPL; however, mental health improvements continue to lag.



Undergraduate Social and Behavioral Sciences (US) 1. The Rise of the Far Right Movements and the Potential for Another Refugee Crisis, John Fonseca John Cook School of Business, Saint Louis University Recent terrorist attacks and incidents involving immigrants throughout Europe have fueled the rise of the Far Right movements across Europe. Throughout several recent elections, this movement has gone from a relatively unknown political movement to capturing a moderate number of seats in both local and national legislative bodies. For years, Far Right parties have been largely ignored, for fear of causing another disaster similar to that of World War 2. However, fueled with the recent
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immigration crisis and the US election of Donald Trump, European Far Right movements, with their nationalistic ideals and anti-immigration platforms, are surging in popularity. I will seek to answer the following question: Will the rise of the Far Right movements have a major impact on the refugee crisis? Having researched the parties political and social platforms, read articles from reputable sources concerning the refugee crisis and articles concerning the political environment in Europe, I have determined that if the Far Right parties succeed, there will be a drastic increase in the crisis. This new crisis will not only affect the refugees fleeing unrest in the Middle East, but will also cause naturalized immigrants to flee the countries in which the parties have been elected. 2. The effects of choice importance and locus of control on decision satisfaction, Marisa Gerken, Julie Mullins, Kristina Assaf, and Franceska Isufaj Department of Psychology, Saint Louis University Previous research suggests that there are individual factors that influence how a person views making decisions and how that affects the amount of satisfaction a person feels after making a decision. The present study sought to extend these findings by examining the relationship between locus of control and perceived choice importance on the amount of satisfaction people feel after making various decisions. Participants completed a Locus of Control questionnaire, Choice Importance Assessment, a Satisfaction and Difficulty scale, personality questionnaires, and a demographic questionnaire. The researchers predicted that people with an internal locus of control will feel less satisfied regardless of the type of decision they faced while people with an external locus of control will only feel less satisfied when they are making decisions about substantial questions. This study sought to promote self-awareness and help people understand the reasons behind the choices they make and the consequences of them. 3. College Students’ Perceptions of Veterans and Non-Veterans Diagnosed with Post-Traumatic Stress Disorder, Alexis Martino, Alliyah Jones, Nate Wehri, and Grant Cawley Department of Psychology, Saint Louis University In the past decade, awareness about stigma experienced by those who have a mental illness has increased. Studies have provided evidence that stigma surrounding individuals with Post-Traumatic Stress Disorder (PTSD) due to a military service is more likely to be pronounced than those who developed PTSD from non-military sources. This study sought to add to the literature measuring college student’s stigma, as they are the future employers and lawmakers. Participants (N=80) read one of four vignettes describing a man diagnosed (or not) with PTSD and is (or not) a veteran. After reading the vignette, the participants completed an adapted version of the Stigma Scale, Rotter’s Locus of Control, and a demographic questionnaire. It was predicted that there would be no difference between veterans or non-veterans, without PTSD. However, it was predicted that stigma would increase when reading about a veteran with PTSD as compared to a non-veteran without PTSD. 4. Space, Place, and Homelessness: The Integration of Spatial Data Collection in Point-in-Time Counts, Kyle Miller Department of Sociology and Anthropology, Saint Louis University Continuums of Care, community partnerships formed with the intent to end homelessness in a specific geographic area, are required by the federal government to conduct an annual count of persons experiencing homelessness. While its manifest purpose is to demonstrate need for federal funding aimed at reducing homelessness, these Point-in-Time (PIT) counts have a greater potential to be used by Continuums of Care to better understand homelessness and address the needs of persons experiencing homelessness within their service areas. As a member of the St. Louis, Missouri’s PIT committee, I have advocated for spatial data collection as a means of informing social and public services used by individuals experiencing homelessness in St. Louis. This poster will present the
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mobile data collection techniques utilized as well as maps showing the prevalence of street homelessness throughout St. Louis. The results of this endeavor explores homelessness on the macrolevel through quantitative methods, rather than using the traditional qualitative methods to describe homelessness at a geographically specific area. Moreover, understanding where persons experiencing homelessness congregate assists service providers in planning street outreach and new service locations. My analysis focuses on this goal and allows me to suggest potential sites of intervention based on a spatial analysis of PIT encounters. 5. Influences on the Social Stigmatization of Alcoholics, Emily Miller Short, Josie Gandall and Erika Greiner Department of Psychology, Saint Louis University According to the National Institute on Alcohol Abuse and Alcoholism, 16.3 million people over age 18 had alcohol use disorder in 2014, but only about 1.5 million received treatment for alcoholism. This study investigated the relationship between gender, treatment-seeking behavior, and social stigmatization of alcoholics. Researchers used DSM-V criteria for alcohol use disorder to create a fictional alcoholic named Jamie and manipulated the gender and treatment-seeking behavior of Jamie through use of vignettes. Measures of stigmatization, locus of control and concept-related questions were then administered. Researchers predicted those who read about female alcoholics will score higher on a social stigmatization measure than those who read about male alcoholics. Researchers also predicted that female alcoholics who sought treatment would experience additional stigmatization and treatment-seeking behaviors would not affect the stigmatization of male alcoholics. This study aims to provide further evidence that women are more stigmatized for alcoholic behaviors than men. 6. The influence of Dark Triad personality traits on prosocial behavior, Julie Mullins and Dr. Tony Buchanan Department of Psychology, Saint Louis University The personality traits of the Dark Triad—narcissism, psychopathy, and Machiavellianism—have been reported in people with antisocial personality disorder. Previous research suggests that those who exhibit traits of the Dark Triad are motivated by the desire to be praised and admired by others as well as to gain power. We sought to understand whether these desires interact with Dark Triad traits to influence behavior during a prosocial donation task. This study manipulated whether the participants would be hypothetically receiving potential admiration after donating money. The participants also completed several personality measures to assess Dark Triad traits as well as a demographic questionnaire. The researchers predicted that people with high levels of Dark Triad traits would donate less money than those with lower levels of these traits, and those with high levels of Dark Triad traits will donate more money in the setting than the private setting in the donation task. Using this research, we will expand our knowledge about antisocial personality disorder and the motives behind prosocial behavior. 7. The role of Interleukin-1-beta in the modulation of high voltage sleep in Parkinsonian model rats, Daniel Sprehe, Denish Jaswal, Julia Sakach, A. Michael Anch, and J. Andrew Albers Department of Psychology, Saint Louis University Microglial activation occurs 3-5 days after an injury in the CNS, causing the release of cytokines such as Interleukin-1-beta. This particular cytokine has been shown to cause an increase in non-rapid eye movement sleep (NREM) and a decrease in rapid eye movement sleep (REM). Past studies on alphasynuclein fibril (ASF) inoculated rats has resulted in increased NREM sleep over the first 7 days, with a decrease to control levels by 14 days post-inoculation. This study looks at the acute immune response and sleep change in ASF rats, with Interleukin-1-beta concentrations and 24-hours of sleep
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recorded. Our expected results suggest an increase in NREM sleep in ASF rats in comparison to saline controls, along with an accompanying increase in Interleukin-1-beta concentration in ASF rats, measured using an ELISA. 8. Influence of Technology and Personality on Learning and Memory, Braden Kirvida, Emily Schroeder, Ruby Varghese and William Yang Department of Psychology, Saint Louis University Learning and memory can be influenced by many variables. Personality factors, such as extroversion, have been shown to impact learning styles. Moreover, digital classrooms, have provided students with a new method of learning. However, not all students are suited for this new learning environment. The present study looked at the impact of personality and classroom type on the ability to comprehend and recall a passage. Prior to the experiment, participants were asked to complete the Eysenck Personality Inventory to identify them as being low or high in extroversion. Participants were then read a passage either by a researcher (traditional) or via recording (digital) and completed a short quiz afterward to test memory. It was predicted that introverted personalities would outperform extraverts in a digital classroom, and opposite results in a traditional classroom, with a larger difference in the traditional setting. 9. The Effect of Parenting Styles on Children’s Predicted Parenting Behaviors, Amanda Washington, Meg Fansler, and Lilly Mehdirad Department of Psychology, Saint Louis University Previous research shows parenting styles transmit through generations and influence children’s success, both academically and socially. After being asked to think about one of their own parents, participants were asked to read and complete questionnaires and vignettes to examine parenting style effects on academic and social success and the participants’ predicted style of parenting. It was predicted that individuals with authoritative parents would have higher academic and social success, and would anticipate adopting authoritative styles themselves. Participants who concentrated on an authoritarian parent were predicted to report lower levels of success and to not intend to follow their parent’s own style. Further analysis will allow for a more in-depth examination of how personal experience factors relate to these topics. This research will add to the understanding of the effects of parenting styles, potentially leading to the development of better interventions to ensure effective parenting for future generations.
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