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Student Poster Presentations

· Undergraduate and graduate students from the Mississippi College School of Science and Mathematics are invited to submit an abstract and present a poster. 
· Each student presenter should be a current student of the Department of Biology, Chemistry & Biochemistry, Engineering, Computer Science & Physics, Mathematics, or Physician Assistant Studies. 
· New researchers with one semester of data and seasoned researchers with a complete project are all welcome to present. 


Symposium Sponsors & Acknowledgments

[bookmark: _Hlk68860609]The Fall 2023 Mississippi College STEM Research Symposium is sponsored by the Mississippi College Office of Research. The Mississippi College Office of Research provides easels for posters and gift cards for recipients of People’s Choice Awards. 

The Mississippi College Medical Dental Alumni Association(MDAA) provides two overall awards for the best research projects as judged by qualified faculty.

Assistance with voting and coordination of the event is provided by members of the Mississippi College Chapter of Tri-Beta.


Symposium Schedule 

Date …………………………………………………………….…….................………. December 1, 2023
Location …………….…… College Math, Chemistry, Computer Science (MCC) Lobby
Poster Set-up …….......…….….............................................………… 1:00 PM - 1:30 PM 
Poster Presentations ........................…..............…..…………………  1:30 PM - 4:00 PM
People’s Choice Voting & Judging ………….…..............…...……….. 1:30 PM - 3:30 PM
People’s Choice & MDAA Awards ………......……………….……..…  4:00 PM - 4:30 PM


Abstracts
Fall 2023 Mississippi College Fall STEM 
Research & Reasoning Symposium


Poster #1

LDL increases the levels of proteins in the rheumatoid arthritis pathway	

Grace M. Pitcock, Cortesia L. Baker, Morgan L. Bright, Julia H. Fulianty-Teasdale, John B. Fulton, Marybeth M. Griffin, Lindsey K. Turner, Hannah N. West, Jerry W. Reagan, and Angela A. Whittom Reiken

Rheumatoid arthritis (RA) is an inflammatory disease, and people with RA have a “lipid paradox” where a decrease in LDL increases the risk for heart disease. To determine if treating human skin fibroblast cells with LDL will cause a change in the levels of proteins associated with the rheumatoid arthritis pathway, lysates from LDL-treated human skin fibroblasts were compared to lysates from untreated human skin fibroblasts. Changes in the expression of proteins were detected using antibody arrays. LDL-treated data was normalized to the untreated data. The data shows that the levels of proteins involved in the RA pathway increased in the presence of LDL. The proteins analyzed include TNF-α, IL-1, IL-2, IL-4, IL-6, IL-10, IL-12, IFN-γ, and TGF-β 1. TNF-α had the greatest increase following LDL treatment.  Therefore, a correlation was found between increased LDL and increased levels of proteins involved in the rheumatoid arthritis pathway. 

PRESENTING AUTHOR:  Grace M. Pitcock		
[bookmark: _Hlk152163187]MC DEPARTMENT:  Biological Sciences	
RESEARCH MENTORS:  Angela Reiken and Jerry W. Reagan	   
RESEARCH SPONSOR:  Mississippi College Department of Biological Sciences	
-----------------------------------------------------------------------------------------------

Poster #2

Evidence of SARS-CoV-2 antibodies in Mississippi White-tailed Deer

Stephen Mills1, Pedro Palermo2, Doug Watts2, Kamen Campbell4, John Bates3, and Scoty Hearst1
1. Chemistry and Biochemistry, Mississippi College, Clinton, MS, United States.
2. Department of Biological Sciences and Border Biomedical Research Center, The University of Texas at El Paso, El Paso, TX, United States.
3. Department of Cell and Molecular Biology, University of Mississippi School of Medicine, Jackson, MS, United States.
4. Deer Program, Mississippi Department of Wildlife Fisheries and Parks, Jackson, MS, United States.

Early detection and monitoring of SARS-CoV-2 infections in animal populations living in close proximity to humans is crucial for preventing reverse zoonosis of new viral strains. White-tailed Deer (WTD), Odocoileus virginianus, are susceptible to zoonotic SARS-CoV-2 spill-over with evidence of infection among WTD populations reported in several states in the Northwest, Midwest, Southwest, and Northeast United States. Collection of samples is the major challenge for biosurveillance of wildlife populations. In this study, we developed a new SARS-CoV-2 surveillance strategy to detect antibody as evidence of SARS-CoV-2 infection using WTD kidney tissue collected from hunter-harvested deer. The kidney was chosen for its ease of collection and high level of perfusion and because blood samples are not readily available among killed animals. Using this kidney method combined with serosurveillance, we detected the first evidence of SARS-CoV-2 infection among WTD in Mississippi and the Southeast region of the United States. In 2021 to 2022, SARS-CoV-2- antibodies were detected in 67% of serum samples and in 26% of kidney tissue homogenates, and SARS-CoV-2 RNA were detected by RT-PCR in nasal swab samples from hunter-harvested deer. In 2022 to 2023, SARS-CoV-2 antibodies were detected in 62% of WTD serum samples, but SARS-CoV-2 RNA was not detected in nasal swabs. Increasing antibody positivity trends in WTD paralleled the SARS-CoV-2 Omicron virus infection wave in the human population in Mississippi that occurred in late 2021 and early 2022. Other observations included the use of camera traps to monitor the movement of WTD across the urban landscape and the use of a new bait-free population analysis method that revealed 130 WTD inhabiting an urban study site. We also documented WTD grazing near septic tank sprinklers raising the possibility of wastewater runoff as a potential anthroponotic transmission route of SARS-CoV-2 to WTD. Overall, this study demonstrated the potential efficacy of using tissue samples from hunter-harvested deer for biosurveillance of wildlife during a pandemic and provided evidence of zooanthroponotic infection of WTD populations by SARS-CoV-2 in Mississippi.

PRESENTING AUTHOR:  Stephen Mills
MC DEPARTMENT:  Chemistry and Biochemistry	
RESEARCH MENTOR:  Scoty Hearst	
RESEARCH SPONSOR:  Mississippi College Department of Chemistry and Biochemistry
-----------------------------------------------------------------------------------------------

Poster #3 

LDL uptake by fibroblasts increases the expression of JAK-STAT signaling activators associated with fibrotic diseases	

Hannah N. West, Cortesia L. Baker, Morgan L. Bright, Julia H. Fulianty-Teasdale, John B. Fulton, Marybeth M. Griffin, Grace M. Pitcock, Lindsey K. Turner, Jerry W. Reagan, and Angela A. Whittom Reiken

Cytokines are biological signaling molecules primarily produced by immune response cells, such as macrophages and T-helper cells, that are used in controlling inflammation, apoptosis, and cell growth and differentiation. They are involved in many signaling pathways including the Janus Kinase Signal Transducer and Activator of Transcription (JAK-STAT) pathway. Recently, activation of the JAK/STAT signaling pathway in fibroblasts has been shown to play a role in fibroblast proliferation and differentiation associated with liver, renal, cardiac, and pulmonary fibrosis. STATs can also be activated by pathways that are not JAK-dependent, such as via EGF. Low-density lipoproteins (LDLs) are a multitype fat and protein complex that function in the body as carriers for cholesterols and triglycerides. We predicted that protein concentrations that activate the JAK-STAT pathway would increase in skin fibroblast cells treated with LDL compared to that in untreated cells. Cell lysates were applied to membrane-based antibody arrays to determine the change in expression of the proteins of interest. While some proteins had decreased expression (IL-3, IL-5 and IL-13), other JAK-STAT activators that bind the same receptors were increased (IL-2, IL-4, IL-6, IL-7, IL-10, IL-12, IL-15, GM-CSF, and IFN-gamma) in LDL-treated fibroblasts. Additionally, both EGF and EGF-R were increased. Overall, our results indicate that LDL uptake by fibroblasts results in an increase of proteins that bind to Type I and Type II receptors and additional proteins which are known to activate the JAK-STAT pathway, demonstrating that increased LDL in fibroblasts could play an important role in fibrotic diseases.	

PRESENTING AUTHOR:  Hannah N. West
MC DEPARTMENT:  Biological Sciences	
RESEARCH MENTORS:  Angela Whittom Reiken and Jerry W. Reagan	   
RESEARCH SPONSOR:  Mississippi College Department of Biological Sciences	
[bookmark: _Hlk152014257]-----------------------------------------------------------------------------------------------

Poster #4 

Comparison of methods for determining stress in a crayfish model and environmental application

Jacob Garteisier, Javian Ervin, Andrew Doubert, and Joseph Kazery

This study aims to address the biological source of stress in crayfish, Procambarus clarkii, similar to their local environment and to reproduce an inexpensive and accurate way to test stress levels for the welfare of crayfish in order to optimize management. Additionally, the study will further provide pharmacological evidence on the effect of anxiolytic drugs, specifically ondansetron, on crayfish to better predict human behavior on such medication. Serotonin is found to be the neurotransmitter that is released in response to stress and causes a cascade of effects. Ondansetron as a serotonin blocker should counter such effects. This study will provide insight into possible causes of crayfish to become stressed in response to different stressors to determine significance of them in natural environments and future means of prevention. The factors being investigated are hemolymph glycemic levels, dissolved oxygen concentration, and urine concentrations to efficiently predict how stress is caused by different biological agents. If such analyses are determined to be consistent, samples will be tested with a serotonin blocker to observe the effects of serotonin against stress. We expect all various testing methods to be significant and that the effects of ondansetron will reduce a stressful response.

PRESENTING AUTHOR:  Jacob Garteisier
MC DEPARTMENT:  Biological Sciences	
RESEARCH MENTOR:  Joseph Kazery	   
RESEARCH SPONSORS:  This research was supported by the Mississippi College Department of Biological Sciences & in part from a grant from the Mississippi College Office of Research Department of Student Research at Mississippi College	
-----------------------------------------------------------------------------------------------

Poster #5

Effect of binaural beats on error-related negativity and power-spectrum density

Jacob Garteiser and Erick Bourassa

A previous study in our lab found that highly test anxious (HTA) students did not have an error-related negativity (ERN) on electroencephalography, which is a typical EEG marker of error-detection. Binaural beats have been suggested to entrain neural oscillations at specific frequencies, although the robustness of this effect is poor. The purpose of this study was to determine if binaural beats at either 6 Hz or 10 Hz would alter the ERN in low test-anxious (LTA) participants and/or induce an ERN in HTA. A standard Go/No-Go task was used while 9-lead EEG was recorded. On the first block, participants listened to 6 Hz binaural beats. On the third block, participants listened to 10 Hz binaural beats; the second block was a control without binaural beats. Unfortunately, the ERN was not present in either the LTA or HTA groups; therefore, it is unknown if binaural beats may alter the presence or amplitude of the ERN. However, students exposed to the 6 Hz binaural beat had a significant decrease in task performance relative to no binaural beat or the 10 Hz binaural beat. Further studies will need to be conducted to determine if binaural beats are able to alter task performance and EEG activity.

PRESENTING AUTHOR: Jacob Garteiser
MC DEPARTMENT:  Biological Sciences	
RESEARCH MENTOR:  Erick Bourassa	   
RESEARCH SPONSOR:  Mississippi College Medical Dental Alumni Association (MDAA)	
-----------------------------------------------------------------------------------------------

Poster #6

Impact of lemongrass extract citral on mouse motor coordination, fear, and anxiety 

Selah Roberts, Gracie Bassett, Ashley Carter, Jameson Cook, Mitchel Creel, Addie Jolly, Alana Latorre, ArKayla Martin, Stephen Mills, Analee Rios, Sohal Sukhbir, Trent Selby, and Scoty Hearst

Lemongrass has a scent similar to lemons and is cultivated as culinary and medicinal herbs. Citral is an acyclic monoterpene aldehyde and is the major component of lemongrass oil. Lemongrass tea is used as a folk remedy to help promote sleep and relaxation, relieve pain, reduced anxiety, and boost immunity.  Recent studies in mice found that citral activates both GABA and serotonin 5-HT receptors.  In this study, we extracted citral from lemongrass oil using steam distillation and validated purity using FTIR.  We then treated mice with 20mg/kg citral via IP injection and performed motor coordination, fear, and anxiety behavioral testing.  Using the accelerating rotorod test, we found not significant difference between citral and control treatments.  However, citral treatment significantly reduced anxiety in the anxiety chamber test.  Also, citral treated mice significantly improved on the static bar test, suggesting citral reduced fear of heights. Overall, our data suggests that citral reduced fear and anxiety in mice, which supports the herbalist claims of lemongrass herbal teas as a calming relaxant and anxiety reducer. 

PRESENTING AUTHOR:  Selah Roberts
MC DEPARTMENT:  Chemistry and Biochemistry	
RESEARCH MENTOR:  Scoty Hearst 
RESEARCH SPONSOR:  Mississippi College Department of Chemistry and Biochemistry	   
-----------------------------------------------------------------------------------------------

Poster #7  

LDL-induced protein expression in GM970 human skin fibroblasts mimics protein expression reported in Polycystic Ovary Syndrome (PCOS) non-decidualized endometrial stromal fibroblasts	

Lindsey K. Turner, Cortesia L. Baker, Morgan L. Bright, Julia H. Fulianty-Teasdale, John B. Fulton, Marybeth M. Griffin, Grace M. Pitcock, Hannah N. West, Jerry W. Reagan, and Angela A. Whittom Reiken

Clinical research studies involving polycystic ovary syndrome (PCOS) patients have shown that both increased low-density lipoprotein (LDL) and changes in the expression of specific proteins are associated with PCOS. During decidualization, a process that results in significant changes to cells of the endometrium, normal endometrial stromal fibroblasts (eSF) are reported to have increased expression of IGFBP-1 when primary eSF cells are treated with E2P4 to induce decidualization.  However, there are two subgroups of eSF cells reported in PCOS patients: (1) About 2/3 are dPCOS cells that undergo decidualization and exhibit similar protein expression to Control cells, and (2) about 1/3 are ndPCOS cells that do not undergo decidualization and exhibit a different protein expression when compared to dPCOS and Control cells. The proteins analyzed included IGFBP-1, IL-6, IL-8, CCL5 (RANTES), GM-CSF, CX3CLI (fractalkine), MCP-1, and MCP-3. Since dyslipidemia is a common abnormality in about 70% of women with PCOS, we sought to compare the expression of the same proteins in GM970 human skin fibroblasts that were either untreated or treated with 50 ug/mL of LDL for 24 hours. LDL uptake into treated fibroblasts was verified via microscopy and lysates were applied to membrane-based antibody arrays to assess changes in the expression of proteins. In our studies, LDL treatment of cultured GM970 fibroblasts resulted in a similar expression pattern for most proteins linked to ndPCOS indicating that LDL uptake into fibroblasts could play a possible role in PCOS. Analysis of the expression of additional proteins and further studies may reveal a stronger link between LDL and PCOS and possibly lead to a new target for PCOS treatment. 
	
PRESENTING AUTHOR:  Lindsey K. Turner
MC DEPARTMENT:  Biological Sciences	
RESEARCH MENTORS:  Angela Whittom Reiken and Jerry W. Reagan	   
RESEARCH SPONSOR:  Mississippi College Department of Biological Sciences	
-----------------------------------------------------------------------------------------------

[bookmark: _Hlk152163488]Poster #8

Surveillance for zoonotic parasites in Mississippi raccoons

Javian Ervin, Stephen Mills, Chinaza Nwaiwu, Fritz Valerio, Wilson Hooker, Jose Alfonso Xavier Fernandez, Caroline Armstrong, Christian Leach, Trent Selby, and Scoty Hearst

Raccoons have increasingly become semi-domesticated animals living in close proximity to humans in both urban and rural settings. Raccoons can be infected with a wide range of parasites including some very dangerous zoonotic parasites.  Infected animals can shed parasites and parasitic eggs in their feces. These eggs can survive in the environment for extended periods of time, potentially infecting humans and their pets as well. The current status of zoonotic parasites in Mississippi raccoons that pose a risk for human exposure and infection is currently unknown.  In this study, we surveilled Mississippi raccoons for intestinal parasites by necropsy. DNA was extracted from parasites to identify the genius and species using sanger sequencing of the 28s, 18s, COX1, and ITS genes. Here, we present our preliminary findings of parasites and identify zoonotic parasites that are a threat to public health.

PRESENTING AUTHOR:  Javian Ervin
MC DEPARTMENT:  Chemistry and Biochemistry	
RESEARCH MENTOR:  Scoty Hearst 
RESEARCH SPONSOR:  Mississippi College Department of Chemistry and Biochemistry	   
-----------------------------------------------------------------------------------------------

Poster #9

Temperature effects on adsorption and absorption of a new pollutant in crayfish

[bookmark: _Hlk152169158]Javian Ervin, Andrew Doubert, Jacob Garteiser, Scoty Hearst, and Joseph Kazery

Crayfish are an integral part of an ecosystem and could pass on substances to different trophic levels as well reflect thermal changes in the environment by changing body mass and physiological changes in response to changing temperatures. Temperature can affect by crayfishes by influence ion imbalance and alter metabolic pathways. Lithium is found in a trace number of soils, rocks, and in the aquatic environment. Lithium batteries are currently found in phones, car batteries, and watches making them readily available in our environment due to the lack of correct disposal. The purpose of this study is to test lithium adsorption and absorption in crayfish in increasing water temperatures. Live Procambarus clarkii crayfish were placed in four temperature-controlled tanks measuring 10.0, 18.0, 25.0, and 32.0 °C, respectively. Specimens were maintained at a constant pH with a 1 mL/kg solution of lithium carbonate added in each tank. Crawfish biometric data was collected to determine variability of transport of lithium caused by temperature. The exoskeleton and abdomen were separated and digested using acid digestion procedures. These samples were analyzed in an ICP-OES. In this experiment we expect to find increasing concentration in the exoskeleton cuticle due to lithium adsorption in crayfish in respect to temperature.   

PRESENTING AUTHOR: Javian Ervin
MC DEPARTMENT:  Biological Sciences	
RESEARCH MENTOR:  Joseph Kazery	   
RESEARCH SPONSORS:  This research was supported by the Mississippi College Department of Biological Sciences & in part from a grant from the Mississippi College Office of Research Department of Student Research at Mississippi College	
-----------------------------------------------------------------------------------------------

Poster #10

Senescence onset detected in human skin fibroblasts undergoing low-density-lipoprotein (LDL) treatment via increased expression of p21 and p53 proteins

Julia H. Fulianty-Teasdale, Cortesia L. Baker, Morgan L. Bright, John B. Fulton, Marybeth M. Griffin, Grace M. Pitcock, Lindsey K. Turner, Hannah N. West, Jerry W. Reagan, and Angela A. Whittom Reiken

Senescence is a cellular response characterized by a stable growth arrest and other phenotypic alterations that include a proinflammatory secretome.  The expression of p21, which is induced by p53, inhibits CDK activity, which inhibits the cell cycle and thereby blocks the final steps of growth stimulatory pathways. To analyze the expression of proteins involved in senescence, human skin fibroblast cells were either treated with low density-lipoprotein (LDL) for 24 hours or untreated (as a control). Uptake of LDL was verified by microscopy, and cells continued to be passaged. Membrane-bound-antibody arrays were used for protein detection, with chemiluminescence for visualization, to measure relative protein expression in the cells in response to treatment with LDL for 24 hours. Detected protein levels were normalized to the untreated control. Results indicated an increase (+1459.23) of p21, which is activated by p53 (+5.67). So, while the cells were still capable of LDL uptake at the time of harvesting cells, they were beginning to enter the process of senescence. The cells continued to be passaged, and senescence of the cells was not concluded until approximately 14 days after the initial experiment, when microscopic examination indicated that the cells could no longer uptake the LDL. Cellular senescence can have both beneficial and detrimental effects on cells and ultimately the body system. In future studies, the period of the experiment can be extended, and the expression of other specific proteins involved in senescent pathways can be used to examine the effect of varying treatments on the fibroblasts.

PRESENTING AUTHOR:  Julia Fulianty-Teasdale
MC DEPARTMENT:  Biological Sciences	
RESEARCH MENTORS:  Angela Whittom Reiken and Jerry W. Reagan	   
RESEARCH SPONSOR:  Mississippi College Department of Biological Sciences	
-----------------------------------------------------------------------------------------------

Poster #11

Assaying foraging preference in larval Drosophila melanogaster

Carson Jones and Frank R. Hensley

The purpose of this project was to develop an assay of foraging preference for Drosophila melanogaster larvae based on the amount of time spent on various kinds of media. We established a foraging arena where two diets were distributed in a geometric pattern to present larvae with known probabilities of encountering each diet type when foraging randomly. We then tested whether larvae spent time on each diet proportionally to those probabilities or if they exhibit non-random foraging that indicates food preference. We compared foraging time on plain agar, orange Jell-O™, and orange extract-infused agar. For all food comparisons, larvae were found more frequently on the orange diets than on plain agar compared to the frequencies predicted by random foraging on the provided geometric pattern. This method could be used to assay food preferences in a variety of studies of nutrition and behavioral ecology, such as how larvae respond to nutrient-deficient diets when presented with alternatives, if their behavior exemplifies Optimal Foraging Theory, or the effects of competition on their foraging.

PRESENTING AUTHOR:  Carson Jones
MC DEPARTMENT:  Biological Sciences	
RESEARCH MENTOR:  Frank R. Hensley	   
RESEARCH SPONSOR:  Mississippi College Medical and Dental Alumni Association (MDAA) Summer Research Fellowship			
-----------------------------------------------------------------------------------------------

Poster #12

Surveillance for Zoonotic Parasites in Mississippi River Fish

Christian Leach, Javian Ervin, Stephen Mills, William Janous, Chinaza Nwaiwu, Fritz Valerio, Wilson Hooker, Jose Alfonso Xavier Fernandez, Caroline Armstrong, Javian Ervin, Joseph Kazery, Trent Selby, and Scoty Hearst

Emerging infectious diseases pose an ongoing threat to human and animal health. Zoonotic parasites in aquatic environments are a growing global human health concern requiring vigilant surveillance.  The Mississippi River is home to hundreds of species of wildlife including fish species harvested for human consumption potentially exposing humans to pathogenic parasites. The current status of zoonotic parasites in Mississippi fish that pose a risk for human exposure and infection is currently unknown.  In this study, we surveilled Mississippi River fish for internal parasites by necropsy. DNA was extracted from parasites to identify the genius and species using sanger sequencing of the 28s, 18s, COX1, and ITS genes. Here, we present our preliminary findings of parasites and identify zoonotic parasites that are a threat to public health.

PRESENTING AUTHOR:  Christian Leach
MC DEPARTMENT:  Chemistry and Biochemistry	
[bookmark: _Hlk152167512]RESEARCH MENTOR: Scoty Hearst	
RESEARCH SPONSOR:  Mississippi College Department of Chemistry and Biochemistry  
-----------------------------------------------------------------------------------------------

Poster #13

Absorption of lithium in various organs of crayfish: A laboratory study

Andrew Doubert, Javian Ervin, Jacob Garteiser, Scoty Hearst, and Joseph Kazery

Heavy metals, such as lithium, are an upcoming contaminant. Lithium has many applications in alloys and batteries. With the increased use of lithium-ion batteries, it’s only a matter of time before they find their way into environmental ecosystems. Organisms such as crayfish can be utilized to determine heavy metal contamination because the freshwater crawfish, specifically Procambarus clarkii, accumulates heavy metals from water and sediments in which it lives. Crayfish are known as bottom-dwellers of their aquatic ecosystem and tend to accumulate metals in their tissues, but can also exhibit a high resilience to environmental and metal contamination. The purpose of this study is to determine the concentration of absorption and translocation of lithium to various organs, as well as, to determine a hierarchical order of lithium in crayfish organs. Biometric data collected from the specimens was used to determine variations of transported lithium. Male and female Procambarus clarkii were fed 5 mg/kg of lithium-spiked food pellets. After several days, the hepatopancreas, gills, abdominal muscle, and intestines were removed, acid-digested, and then analyzed by an ICP-OES. Results are expected to yield higher concentrations of lithium in the digestive tract, followed by the hepatopancreas as it is the organ that deals with the absorption and storage of digested food. Levels in the gills and abdominal muscles are expected to be of lower concentration.	
[bookmark: _Hlk152169141]
PRESENTING AUTHOR:  Andrew Doubert
MC DEPARTMENT:  Biological Sciences	
RESEARCH MENTOR:  Joseph Kazery	   
RESEARCH SPONSORS:  This research was supported by the Mississippi College Department of Biological Sciences & in part from a grant from the Mississippi College Office of Research Department of Student Research at Mississippi College	
-----------------------------------------------------------------------------------------------

Poster #14

Effects of LDL treatment on cell signaling associated with the PI3K and P38 pathways in human skin fibroblasts

Marybeth M. Griffin, Cortesia L. Baker, Morgan L. Bright, Julia H. Fulianty-Teasdale, John B. Fulton, Grace M. Pitcock, Lindsey K. Turner, Hannah N. West, Jerry W. Reagan, and Angela A. Whittom Reiken

Cell signaling pathways play crucial roles in regulating cellular functions and maintaining homeostasis. Among these, the PI3K (Phosphoinositide 3-kinase) and P38 (p38 MAPK) pathways have garnered significant attention due to their pivotal roles in various cellular processes, including proliferation, survival, and inflammation. The PI3K (Phosphoinositide 3-kinase) and P38 MAPK (Mitogen-activated protein kinase) pathways play crucial roles in regulating various cellular processes, including cytokinesis—the final stage of cell division. In the context of cytokinesis, these pathways influence the intricate coordination of proteins, including Gro (GRO protein), Gro alpha, GCP-2 (granulocyte chemotactic protein-2), IGF-1 (Insulin-like growth factor 1), and IGF-1R (Insulin-like growth factor 1 receptor). This analysis aims to determine changes in the expression of proteins involved in cytokinesis in human skin fibroblasts treated with LDL.  Membrane-based antibody arrays were used to detect protein expression and the LDL-treated data was normalized to the untreated data. The levels of the proteins of interest (Gro, Gro alpha, GCP-2, IGF-1, and IGF-IsR) involved in the P38 and PI3K pathways increased in the presence of LDL relative to the untreated. By continuing to explore their intricate crosstalk and downstream effectors, this analysis could shed light on the involvement of PI3K and P38 in various diseases, including cancer, inflammatory disorders, and metabolic syndromes. Additionally, the exploration of potential therapeutic targets within these pathways offer valuable insights into the development of novel treatments for a spectrum of human diseases.

[bookmark: _Hlk152164075]PRESENTING AUTHOR:  Marybeth M. Griffin
MC DEPARTMENT:  Biological Sciences	
RESEARCH MENTORS:  Angela Whittom Reiken and Jerry W. Reagan	   
RESEARCH SPONSOR:  Mississippi College Department of Biological Sciences	
-----------------------------------------------------------------------------------------------

Poster #15

Effect of LDL treatment on pathways mediated by IGF-related proteins	

John B. Fulton, Cortesia L. Baker, Morgan L. Bright, Julia H. Fulianty-Teasdale, Marybeth M. Griffin, Grace M. Pitcock, Lindsey K. Turner, Hannah N. West, Jerry W. Reagan, and Angela A. Whittom Reiken

Fibroblasts are distributed in a wide variety of tissues, and they constitute approximately 10% of body mass. So, the concentration of IGFBPs in the circulation might be influenced by the production of IGFBPs from fibroblasts. LDL is considered the “bad cholesterol” due to the number of adverse effects it can have on the human body. In order to discover some of the effects of LDL on pathways that are signaled by the binding of IGF-1sR in human skin fibroblasts, changes in protein expression were identified following LDL treatment. Two groups of cells were used for the experiments, with the experimental group treated with LDL for 24 hours and the control group untreated. Cells were harvested and lysed followed by protein detection via antibody arrays and analysis of the data to determine the differences in protein expression between the experimental and control groups. Relative to the control group, the experimental group had a lower relative expression of IGF-2 with only a slight increase in IGF-1. IGF-1sR and TNF-alpha expression were also increased. LDL treatment increased the expression of most IGFBPs with the exception of IGFBP-5, which could indicate a decrease in proliferation and differentiation.
	
PRESENTING AUTHOR:  John B. Fulton
MC DEPARTMENT:  Biological Sciences	
RESEARCH MENTORS:  Angela Whittom Reiken and Jerry W. Reagan	   
RESEARCH SPONSOR:  Mississippi College Department of Biological Sciences	

-----------------------------------------------------------------------------------------------

Poster #16

Effects of LDL treatment on IL-4-mediated signaling pathways

Morgan L. Bright, Cortesia L. Baker, Julia H. Fulianty-Teasdale, John B. Fulton, Marybeth M. Griffin, Grace M. Pitcock, Lindsey K. Turner, Hannah N. West, Jerry W. Reagan, and Angela A. Whittom Reiken

Antibody arrays were used to analyze the effect of a 24-hour treatment of low- density lipoprotein (LDL) on protein expression using human skin fibroblast cells with an emphasis on IL-4 mediated signaling events. This study has implications in medicine, specifically within the field of immunology. The expression of the proteins of interest (Eotaxin-1, Eotaxin-3, IL-4, IL-5, IL-10, and TARC) was analyzed for LDL-treated cells relative to untreated cells. Membrane-bound antibody arrays were used so the membrane could serve as a solid support. Chemiluminescence was used for the method of detection which is semi-quantitative method of analysis. Upon analysis, Eotaxin-1, Eotaxin-3, IL-4, IL-10, and TARC had increased expression following LDL treatment while IL-5 had decreased protein expression. Further studies should include protein analysis from additional cell types.

PRESENTING AUTHOR:  Morgan L. Bright
MC DEPARTMENT:  Biological Sciences	
RESEARCH MENTORS:  Angela Whittom Reiken and Jerry W. Reagan	   
RESEARCH SPONSOR:  Mississippi College Department of Biological Sciences	
-----------------------------------------------------------------------------------------------

Poster #17

Detection of parasitic trematodes in commercial catfish ponds

Matthew Sinclair, Haleigh Hassinger, Charles Moore, Emily Rodrigue, Lillian Sisson, Ridge Futral, Bethanie Prine, Breana Chastang, Daisia Rixter, Jingxuan Wan, Tyler Welch, and Scoty Hearst

Digenetic trematodes are a major problem for the commercial catfish industry. Trematodes from the genus Bolbophorus cause significant economic loss to the Mississippi commercial catfish industry each year. These parasites use the gut of the American white pelican (Pelecanus erythrorhynchos) and the gut of the ram’s horn snail (Planorbella trivolvis) as intermediate hosts, where these hosts can be infected with B. damnificus and Bolbophorus type II trematodes simultaneously. Bolbophorus infections causes visible skin lesions and mortality in commercial catfish, where infected catfish refuse to eat and eventual waste away. Since Bolbophorus infect the gut of their hosts, we hypothesized that Bolbophorus may also infect the gut of commercial catfish resulting in mortality. In this study, we collected Mississippi commercial catfish and snails from Control ponds, where there were no visible signs of Bolbophorus infections and from ponds where there were visible signs of infection. We tested catfish skin and gut samples as well as snail gut samples for B. damnificus and Bolbophorus type II trematodes using the widely used 18S PCR diagnostic assay. We found B. damnificus and Bolbophorus type II positivity in catfish skin and gut samples from both the Control ponds and Infected ponds. We also found B. damnificus and Bolbophorus type II positivity in snail samples from Control ponds and Infected ponds. Our data suggests that the Control ponds were in the early stage of infection, though there were no visible lesions, infections were detected in catfish and snail samples. Furthermore, the fact that Bolbophorus infections were detected in the gut of catfish with no sign of infection and with visible infections suggest that Bolbophorus infections of the gut could be a major cause of the digestive issues linked to mortality in this disease pathology.

PRESENTING AUTHOR:  Matthew Sinclair	
MC DEPARTMENT:  Chemistry and Biochemistry	
RESEARCH MENTOR:  Scoty Hearst 
RESEARCH SPONSOR:  Mississippi College Department of Chemistry and Biochemistry
-----------------------------------------------------------------------------------------------

PHYSICAL SCIENCES DIVISION

Poster #18

Osteo-deer-porosis: Nutrient and heavy metal analysis of weak antlers in Mississippi White-tailed Deer

Caroline Armstrong, Jose Alfonso Xavier, Lee Yelverton, Marguerite Yelverton, Megan Malone, Trent Selby and Scoty Hearst

Osteoporosis is a progressive disease marked by reduced bone density and thinning brittle bones. Osteoporosis is a major concern for Mississippi, where 27% of the population has reduced bone density. Pets can also be impacted by osteoporosis due to aging or poor diet, where globally, researchers have identified many environmental factors and deficiencies linked to osteoporosis making causation location specific. Deer antlers are a unique material that can used to monitor toxic and trace elements in the environment. Deer antlers are regrown each year allowing for elemental analysis of the environment of a particular region over time. Due to their rapid regrowth, antlers can be used to determine essential elements required for healthy bone growth advancing osteoporosis research. Broken antlers are more common in nutritionally stressed animals. Research findings in Europe have indicated that brittle and broken antlers can be caused by magnesium deficiency. Toxic metals such as Pb, Cd, Hg, and As can have a significant impact on bone growth. We hypothesized that deer with brittle antlers or antlers with breaks may have reduce levels of essential trace elements required for normal antler growth or have high levels of toxic metals contamination. To test our hypothesis, we collected bone samples, antler sheds, and antlers harvested by hunters. We used X-ray Densitometry, ICP-OES, and FT-IR to compared healthy antlers to brittle or broken antlers. We speculate that antlers can be used to monitor toxic elements in the environment. Completion of this study could reveal essential elements required for bone growth or reveal environmental contaminates due to toxic metal accumulation within the bone. We suggest that this research can further the understanding of environmental factors and deficiencies that lead to weak and brittle bones progressing osteoporosis research.
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Conventional strain energies of thiasilirane and the thiasiletanes

Avery C. Foret, Mia K. Hyme, Kayla E. Ryan and David H. Magers

The conventional strain energies for thiasilirane, 1,2-thiasiletane, and 1,3-thisiletane are determined within the isodesmic, homodesmotic, and hyperhomodesmotic models to investigate the effect of third-row elements on the strain energies of three- and four-membered rings especially the effect of sulfur and silicon. Previous studies in our group indicate that substitution of silicon in cyclopropane raises the conventional strain energy while substitution with sulfur lowers it. Optimum equilibrium geometries, harmonic vibrational frequencies, and corresponding electronic energies are computed for all pertinent molecular systems using self-consistent field (SCF) theory, second-order perturbation theory (MP2), and density functional theory (DFT). The DFT functionals employed are Becke’s three-parameter hybrid functional using the LYP correlation functional, the M06-2X high nonlocality hybrid functional from Truhlar and Zhao, and , and the ωB97XD functional from Head-Gordan and coworkers which includes empirical dispersion. The basis sets employed are Dunning and coworkers’ correlation consistent basis sets: cc-pVDZ, cc-pVTZ, and cc-pVQZ. Results are compared to the conventional strain energies of small cyclic hydrocarbons and to other heterocyclic systems.  We gratefully acknowledge support from the Mississippi College Catalysts, the alumni support group of the Department of Chemistry & Biochemistry.
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Holy shards: Elemental analysis of ceramic samples reveals social and trade networks across the Holy Land 

Chinaza Nwaiwu, Alexandria Harris, James Lock, Takaye Farmer, Jose Alfonso Xavier, Barbara Parks, Dean Parks, and Scoty Hearst

Pottery, made out of clay and other ceramic materials hardened by heat, is one of man’s oldest inventions. The earliest pottery dates back before the Neolithic period in 29,000 BC. Ceramic pottery served as mainly cooking and storage vessels as well as functional art. Pottery is divided into three major types: earthenware, stoneware and porcelain. Each requires its own specific clay material and varying firing temperatures. The studying pottery provides archaeological insight into cultures of the past. Understanding the unique characteristics of pottery collected from a particular location reveals a great deal the area’s culture such as: technology, sophistication, and trade. In this study, we use ICP-OES to determine the chemical composition of pottery collected from various time periods and locations across the Holy Land. Pottery samples were collected throughout Israel at En Gedi, Hazor, Herodium, Masada, Timnah, Jerusalem, and Jericho. Samples were also collected from the Crusader’s Banias Fort and Corinth, Greece. Here, we present our results and chemical findings. We speculate that identifying the chemical composition of these archaeological samples will allow us to determine locations with similar or distinct pottery characteristics and provide evidence of shared culture or cultural exchange such as trade. This can provide better insight into the daily life, religion, and social relationships between these vast location and cultures across the Holy Land.
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Calculation of conventional strain energies of small heterocycles of carbon and silicon by model reactions

Eli M. Franklin and David H. Magers

The conventional strain energies for three- and four-membered heterocycles of carbon and silicon are computed within the isodesmic, homodesmotic, and hyperhomodesmotic models. Isodesmic reactions conserve number and types of bonds. Homodesmotic reactions are isodesmic reactions which also conserve the valence environment around each atom. Hyperhomodesmotic reactions are homodesmotic reactions which conserve the valence environment around each set of two bonded atoms. Computed results for cyclopropane and cyclobutane are compared with experimental values for these systems to demonstrate the reliability of the method. Optimum equilibrium geometries, harmonic vibrational frequencies, and corresponding electronic energies are computed for all pertinent molecular systems using SCF theory, second-order perturbation theory (MP2), and density functional theory. The DFT functionals employed are Becke’s three-parameter hybrid functional with the Lee-Yang-Parr correlation functional, the M06-2X high nonlocality hybrid functional from Truhlar and Zhao, and the ωB97XD functional from Head-Gordan and coworkers which includes empirical dispersion. The basis sets employed are Dunning and coworkers’ correlation consistent basis sets, cc-pVDZ, cc-pVTZ, and cc-pVQZ. Results indicate that silicon substitution reduces the conventional strain energy of cyclobutane most likely due to a reduction of Baeyer strain (bond angle strain), but increases the conventional strain energy in cyclopropane by destroying the stabilizing factor of sigma delocalization. We gratefully acknowledge support from the Mississippi College Catalysts, the alumni support group of the Department of Chemistry & Biochemistry.
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Role of matrix metalloproteinases in the neurodegenerative polyglutamine disease spinocerebellar ataxia type 1

Wilson Hooker, Madison Burton, Kathryn Carpenter, Sydney Melton, Lillian Sisson, and Scoty Hearst

Spinocerebellar ataxia type 1 (SCA1) is a fatal neurodegenerative disease caused by a polyglutamine mutation in the ataxin-1 protein. Currently, there is no treatment for SCA1. SCA1 mice display similar neurodegeneration as SCA1 human patients and are the model of choice for exploring treatments for the SCA1 disease. Matrix metalloproteases (MMPs) are present in many cells of the central nervous system. MMPs are endopeptidases that once activated participate in the regulation of diverse physiological and pathological processes. MMPs have gained much attention as therapeutic targets in neurodegenerative disorders due their key role in neuroinflammation, and their destructive degradation of the blood brain barrier. MMPs have been shown to be a therapeutic target in other polyglutamine diseases such as Huntington’s disease. MMPs have been shown to degrade the Huntingtin protein contributing to the neurodegenerative pathology. In this study, we explored the role of MMPs in the SCA1 disease using cell culture and the SCA1 mouse model. Cell culture experiments revealed a possible role of MMPs in the proteolysis of mutant atxin-1 aggregates. Transcriptome analysis of the SCA1 mouse cerebellum revealed significant upregulation of destructive MMPs as compared to WT mice. Currently, we are testing the efficacy of MMP inhibitors in SCA1 mice. As this study progresses, we will test for improvements in neurodegenerative behavior deficits, changes in key neuronal proteins, and a reduction in histological markers of SCA1 neurodegeneration. Completion of this study may reveal that MMPs are possible therapeutic targets that may play a pathogenic role in the SCA1 disease.
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Poster #23

Relative stabilities of amino and nitro derivatives of 9-methylanthracene and 9-methylene-9,10-dihydroanthracene

Claire E. Stokes, Emily P. Sullivan, and David H. Magers

In 1949, Clar and Wright reported that 6-methypentacene exists as 6-methylene-6,13-dihydropentacene at room temperature (Nature 1949, 163, 921). Thus, the aromaticity of the central ring and the planarity of the overall compound is destroyed by this shift.  The same does not occur in anthracene. While the 9-methylene derivative of anthracene is a local minimum, the planar 9-methyl derivative is the more stable.  In the current study we investigate if certain derivatives of these anthracene systems stabilize the methylene system relative to the methyl. Specifically, mono-, di-, tri-, tetra-, and penta-amino and nitro derivatives of anthracene are considered. Optimum equilibrium geometries, harmonic vibrational frequencies, and the corresponding zero-point vibrational energies are computed for each set of isomers using density functional theory.  The DFT functionals employed are Becke’s three-parameter hybrid functional with the Lee-Yang-Parr correlation functional, the M06-2X high nonlocality hybrid functional from Truhlar and Zhao, and the ωB97XD functional from Head-Gordan and coworkers which includes empirical dispersion.  The basis sets employed are Dunning and coworkers’ correlation consistent basis sets cc-pVDZ and cc-pVTZ.  We gratefully acknowledge support from the Mississippi College Catalysts, the alumni support group of the Department of Chemistry & Biochemistry.
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Monitoring toxic metals in marine environments using blue crab (Callinectes sapidus) as a sentinel species

Parth Patel and Scoty Hearst 

Pollution in marine environments is a major concern for marine wildlife and fisheries especially in the Gulf of Mexico and the Persian Gulf. Discharge from the river systems and storm water runoff bring high levels of nutrients and environmental contaminants into the gulf and marine environments. Oil spills, coastal industry, and municipal sites are potential sources of toxic chemicals and pollution from human activities and agriculture being released into the marine watersheds. The levels of these contaminants in marine wildlife is unknown. We hypothesized that the blue crab (Callinectes sapidus) can be used as a sentinel species for monitoring toxic metals in marine environments. To explore this idea, we analyzed blue crab samples collected for the Gulf of Mexico and the Persian Gulf for toxic metals using an ICP-OES. Here, we compare toxic metals in the blue crabs from both locations to compare these levels with the maximum permissible levels established by World Health Organization, USDA, and Food and Agriculture Organization of the United Nations. We found unique heavy metal contamination in crab samples that varied by location. Overall, our data demonstrates that the blue crab can be used as sentinel species for monitoring toxic metals in marine environments leading to larger field studies.
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Conventional strain energy and hyperconjugation in cyclopropylborane and fluoro and chloro derivatives

Gabrielle D. Winters and David H. Magers

Many studies of strain energies have considered those of cyclopropane and cyclobutane. Not only are these systems the prototypical small, cyclic hydrocarbons, but they generate additional interest because their conventional strain energies are usually reported to lie within one to two kcal/mol of each other despite cyclopropane obviously having more Baeyer strain (bond angle strain). This similarity is usually explained by the stabilizing sigma delocalization in cyclopropane. However, another study in our group has shown that cyclopropylborane is even less strained than cyclopropane. This added stability may be due, at least in part, to hyperconjugation of the C-C bonds in the ring with the empty p orbital on the borane. In the current study, we investigate this stabilization by calculating the conventional strain energies of fluoro and chloro derivatives of cyclopropylborane. Specifically, the conventional strain energies of cyclopropylborane, cyclopropyl-fluoroborane, cyclopropyl-difluoroborane, cyclopropyl-chloroborane, and cyclopropyl-dichloroborane are computed within the isodesmic, homodesmotic, and hyperhomodesmotic models. Optimum equilibrium geometries, harmonic vibrational frequencies, and corresponding electronic energies are computed for all pertinent molecular systems using SCF theory, second-order perturbation theory, and density functional theory (DFT). The DFT functionals employed are Becke’s three-parameter hybrid functional with the Lee-Yang-Parr correlation functional, the M06-2X high nonlocality hybrid functional from Truhlar and Zhao, and the ωB97XD functional from Head-Gordan and coworkers which includes empirical dispersion. The basis sets employed are Dunning and coworkers’ correlation consistent basis sets cc-pVDZ, cc-pVTZ, and cc-pVQZ. 
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Analysis of trace elements of metal artifacts from an American Civil War campsite located in Bentonia, Mississippi 

Mohammad Ibrahim, Landon Ashley, Analee Mobley, Jeremy Evans, Claire Stokes, and Scoty Hearst

The American Civil War, from 1861 to 1865, was a civil war in the United States between the United States "the North" and the Confederate States of America "the South".  The Confederate States of America includes the states of: South Carolina, Mississippi, Florida, Alabama, Georgia, Louisiana, Texas, Virginia, Arkansas, Tennessee, North Carolina, Kentucky and Missouri. In this study, we examine metal artifacts found in a suspected Civil War camp site located in Bentonia, Mississippi. Local legends in the area tell of this particular location as an old Civil War camp site that was once occupied by Confederate soldiers. The site is located 5 miles away from the Battle of Benton Road, where 700 to 800 Confederate soldiers lost their lives in defense of Yazoo City. Using metal detectors, we uncovered multiple potential Civil War artifacts including tent nails, a fire starter, a pickaxe, a war axe, and a knife handle. We also found slag and evidence of smelting.  Using an ICP-OES, we analyzed the elemental composition of each artifact and compared them to modern metals and certified reference materials. We found unique metal impurities in the potential Civil War artifacts not found in the modern metal samples. To further validate these as Civil War artifacts, we conducted elemental analysis of Civil War artifacts with certified providence as a comparison. We obtained Confederate canister shot from The Battle of Appomattox Court House, Appomattox, VA, and an axe head from the Confederate camp in Smyrna, GA as our certified reference samples. The certified Civil War reference material was a good match to the artifacts uncovered at the study site and suggest these artifacts are genuine and date back to the Civil War period. This data also validates the Bentonia campsite as a real Civil War camp.             
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Enthalpies of formation of chloro, cyano, and methyl derivatives of heterocyclic aromatics by homodesmotic reactions

Gracie Bassett, Dean Damon, Carmen Shumaker, and David H. Magers

Furan, pyrrole, oxazole, isoxazole, imidazole, and pyrazole are all examples of heterocyclic aromatic compounds. They and their derivatives have a variety of uses. 2,5-dimethyl-furan has been proposed as a possible biofuel; pyrrole is a component of both heme and chlorophyll; ibotenic acid, a derivative of isoxazole, is a powerful neurotoxin; and histidine is a derivative of imidazole. In the current study, we focus on the computation of the standard enthalpy of formation of chloro, cyano, and methyl derivatives of these aromatic heterocycles by homodesmotic reactions. In homodesmotic reactions the number and types of bonds and the bonding environment of each atom are conserved. The enthalpy of all of the reactants and products in each homodesmotic equation is computed using SCF theory, second-order perturbation theory, and density functional theory. The DFT functionals employed are Becke’s three-parameter hybrid functional using the LYP correlation functional, the M06-2X high nonlocality hybrid functional from Truhlar and Zhao, and the ωB97XD functional from Head-Gordan and coworkers which includes empirical dispersion. The basis sets employed are Dunning and coworkers’ correlation consistent basis sets, cc-pVDZ, cc-pVTZ, and cc-pVQZ. From the resulting enthalpy of reaction, the desired enthalpy of formation is determined by use of reference values for all other systems in the reaction, and the computation of atomization energies is avoided. We gratefully acknowledge support from the Mississippi College Catalysts, the alumni support group of the Department of Chemistry & Biochemistry.
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Environmental analysis of trace elements in fish species inhabiting a former Mississippi gravel quarry

Jose Alfonso Xavier Fernandez, Takaye Farmer, Lillian Sisson, Caleb Dean, Joseph Kazery, Trent Selby, and Scoty Hearst

Gravel quarries are open mines where the natural vegetation, top soil, and subsoil layers are removed creating pits or quarries for the extraction of gravel. These gravel pits naturally fill with water to form ponds or lakes. Potential environmental concerns for gravel mining include habitat fragmentation, dust, runoff pollution, and water contamination.  There are no reports of the lack or presence of these toxic elements in gravel pits or their aquatic wildlife.  In this study, we are the first to survey fish species, sediments, and water for trace elements from a former gravel pit lake located in Yazoo county, Mississippi.  We collected White Perch (Morone americana), Largemouth Bass (Micropterus salmoides), and Bluegill (Lepomis macrochirus) from a gravel pit and analyzed samples of muscle, liver, and skin tissue for trace elements using an ICP-OES.  Here, we compare trace elements and toxic metals in the various species of fish inhabiting a former Mississippi gravel pits and compare these levels with the maximum permissible levels established by World Health Organization, USDA, and Food and Agriculture Organization of the United Nations. 
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Stabilization factors in fluoro and chloro derivatives of the cyclopropyl carbinyl cation

Hanna K. Bynum and David H. Magers

[bookmark: _Hlk111190835]While cyclopropyl carbinyl cation (C4H7+) is a local minimum on the potential energy hypersurface, the global minimum is the cyclobutonium cation (lower in energy by approximately 2 kcal/mol). The same is certainly not true if the hydrogens of the CH2 moiety are replaced with fluorines. In the current study we investigate the factors which stabilize the cyclopropyl configuration in fluoro and chloro derivatives of cyclopropyl carbinyl cation. Specifically, optimum equilibrium geometries, harmonic vibrational frequencies, and corresponding electronic energies are computed for C4H7+, C3H5CFH+, C3H5CF2+, C3H5CClH+, and C3H5CCl2+ with SCF theory, second-order perturbation theory, and density functional theory (DFT). The DFT functionals employed are Becke’s three-parameter hybrid functional with the Lee-Yang-Parr correlation functional, the M06-2X high nonlocality hybrid functional from Truhlar and Zhao, and the ωB97XD functional from Head-Gordan and coworkers which includes empirical dispersion. The basis sets employed are Dunning and coworkers’ correlation consistent basis sets cc-pVDZ, cc-pVTZ, and cc-pVQZ. Natural Bond Order analysis is employed to help explain the factors contributing to the stabilization of each system. We gratefully acknowledge support from the Mississippi College Catalysts, the alumni support group of the Department of Chemistry & Biochemistry.
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Preparation of conjugated polyphenylethynylarene macrocycles

Sydney Watts, Megan Stewart, and Trent D. Selby

ABSTRACT (250 words or less): The preparation of π-conjugated macrocyclic organic molecules is a focus of our group. The syntheses of several macrocycles, with varying degrees of conjugation will be presented and can all be prepared from the same key intermediate structure, (3-ethynylphenoxy)(tert-butyl)dimethylsilane.  This key intermediate was prepared from the commercially available 3-hydroxybenzaldehyde.  Protection of the hydroxyl with tert-butyldimethylsilyl chloride in the presence of a weak base (imidazole), under microwave conditions gave the protected compound in 94% yield.  The aldehyde functional group was converted into the terminal alkyne via Corey-Fuchs olefination reaction conditions in 87% yield.  Sonogashira coupling (palladium/copper(I) iodide catalyst) of the terminal alkyne with aryl halides gave polyphenylethynylarenes in high yields.  Cyclization of the polyphenylethynylarenes alcohols can be accomplished under dilute conditions via nucleophilic substitution or acylation addition/elimination reactions. Structures of this type are expected to show directed energy and electron transfer and thus should be effective in the preparation of photoreactive materials such as electronic sensors or light harvesting materials.
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Poster #31

Conventional strain energies of cyclopropylborane, borirane, boretane, the diboretanes, borolane, the diborolanes, borinane, and the diborinanes

Kaylee E. Hood, Rachel M. Rocray, and David H. Magers

In 2012, Rubina and Rubin reported the first generation and spectroscopic identification of boretane through a strain-release-driven ring expansion of cyclopropylborane.  Prior to this discovery, all four-membered boracycles which had been reported were unsaturated.  In the current study, we build upon this discovery by calculating the conventional strain energies of cyclopropylborane , borirane, boretane, 1,2-diboretane, 1,3-diboretane, borolane, 1,2-diborolane, 1,3-diborolane, borinane, 1,2-diborinane, 1,3-diborinane, and 1,4-diborinane within the isodesmic, homodesmotic, and hyperhomodesmotic models.  Optimum equilibrium geometries, harmonic vibrational frequencies, and corresponding electronic energies are computed for all pertinent molecular systems using SCF theory, second-order perturbation theory, and density functional theory (DFT).  The DFT functionals employed are Becke’s three-parameter hybrid functional using the LYP correlation functional and the M06-2X high nonlocality hybrid functional from Truhlar and Zhao.  Three correlation-consistent basis sets are employed: cc-pVDZ, cc-pVTZ, and cc-pVQZ. Natural Bond Order analysis is employed to help explain the results. Results are also compared to the conventional strain energies of cyclic hydrocarbons.  We gratefully acknowledge support from the Mississippi College Catalysts, the alumni support group of the Department of Chemistry & Biochemistry.
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Poster #32

Analysis of trace elements in fish species inhabiting former World War II military site near Clinton, Mississippi

Alison Cevallos, William Yarbrough, Madeline Holmes, Whitney Schuler, Alexandria Harris, Caitlin McCormick, Emily Sullivan, Ryan Ivey, Trent Selby, and Scoty Hearst

The Mississippi College’s Choctaw Trails is a nationally recognized cross-country course spanning of 200 acres located between Clinton and Jackson Mississippi. In the 1940’s, Choctaw Trails was called Camp Clinton and served as a World War II prisoner camp for holding German and Japanese enemies of war. After the war was over, the Army Corps of Engineers used Choctaw Trails as replica of the Mississippi River to design flood controls.  A large lake teeming with aquatic wildlife resides in the center of Choctaw Trails among the ruins of former buildings. Given Choctaw Trails’ rich history and military connections, we set out to determine if the lake may contain altered levels of trace elements. In this study, we survey fish species from the lake at Choctaw Trails for trace and toxic elements.  We collected white perch (Morone americana), largemouth bass (Micropterus salmoides), and bluegill (Lepomis macrochirus) from the lake at Choctaw Trails and analyzed samples of muscle, liver, and gill tissue for trace elements using an ICP-OES.  Here, we compare trace elements and toxic metals in the various species of fish inhabiting the lake at Choctaw Trails and compare these levels with the maximum permissible levels established by World Health Organization, USDA, and Food and Agriculture Organization of the United Nations.
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[bookmark: OLE_LINK1]Enthalpies of formation of quinoline derivatives by homodesmotic reactions

Ryleigh G. Borbash, Caitlyn E. McCormick, and David H. Magers

Derivatives of quinoline and quinolone, specifically 5-nitro-8-hydroxyquinoline and 5-chloro-8-hydroxyquinoline, are useful as ligands in coordination compounds with Zn(II), Al(III), Cu(II), and Ru(II) and can be used as antimicrobial or antineoplasic (anticancer) agents. In the current study, we focus on the computation of the standard enthalpy of formation of these and other quinoline derivatives by homodesmotic reactions. In homodesmotic reactions the number and types of bonds and the bonding environment of each atom are conserved. The enthalpy of all of the reactants and products in each homodesmotic equation is computed using SCF theory and density functional theory (DFT). The DFT functionals employed are Becke’s three-parameter hybrid functional with the Lee-Yang-Parr correlation functional, the M06-2X high nonlocality hybrid functional from Truhlar and Zhao, and the ωB97XD functional from Head-Gordan and coworkers which includes empirical dispersion. The basis sets employed are Dunning and coworkers’ correlation consistent basis sets, cc-pVDZ, cc-pVTZ, and cc-pVQZ. From the resulting enthalpy of reaction, the desired enthalpy of formation is determined by use of reference values for all other systems in the reaction, and the computation of atomization energies is avoided. The results are so consistent that computed enthalpies of smaller compounds can be used as reference values for the computation of the enthalpies of larger compounds. We gratefully acknowledge support from the Mississippi College Catalysts, the alumni support group of the Department of Chemistry & Biochemistry.
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A multigenerational study of insect larvae that consume expanded polystyrene

Madison Ely, Nellie Massey, Miles Taylor Leverette, Scoty Hearst, and Trent D. Selby

The world is producing twice as much plastic waste as two decades ago. In the United States, the plastic waste generated annually per person is 221 kg.  Slow degradation allows plastics to accumulate in the environment. Insects and larvae certainly come into contact with the accumulated plastic waste. How this waste affects the insect’s life cycle is of concern. Recently, we have discovered that several insect larvae native to Mississippi will consume large quantities of expanded polystyrene. The focus of this study is looking at multigeneration insect larvae and their ability to eat and possibly digest polystyrene. Lab raised insect larvae at the 4th or 5th instar stage were fed a diet of expanded polystyrene. These larvae here able to pupate, hatch, mate, and lay eggs. From the polystyrene fed larvae, samples of the larvae frass, pupae, and hatched insects were extracted with tetrahydrofuran (THF) to isolate any polystyrene. After removal of the THF solvent, samples were studied by FT-IR and NMR spectroscopy. The results will be presented here.
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