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1. A multi-basin sedimentary mercury analysis of the Miocene Monterey Formation 

 

 Clara L. Meier, Marisa D. Knight, Leanne G. Hancock, Richard J. Behl, Timothy W. Lyons, and 

 Theodore R. Them II 

 Department of Geology and Environmental Geosciences, College of Charleston 

 

Mercury (Hg) contents have been used as a novel tool to track ancient volcanic activity. Hg emitted 

from volcanoes is thought to be directly preserved in the sedimentary environment and, therefore, the 

sedimentary record. Mercury is delivered to oceans by weathering, soil loss, and biomass burning, so 

these factors must be considered when determining the controls on Hg anomalies. Furthermore, Hg is a 

redox-sensitive element, and its accumulation can be controlled by local redox processes. It is therefore 

necessary to constrain the local redox conditions of the basin in which Hg records are generated to 

provide context during data interpretation. Here, we  will assess the various controls on Hg contents 

from three basins from the eastern Pacific Ocean during the Miocene. The local redox history has 

already been constrained using multi-proxy approach. This provides an opportunity to test the Hg proxy 

across a transect of terrigenous input. 

 

 

2. Testing the Role of Strong Magnetic Fields in Stabilizing Radiation-Pressure-Dominanted Thin 

Accretion Disks  
 

 Payden L. Shaw, P. Chris Fragile, and Bhupendra Mishra 

 Department of Physics and Astonomy, College of Charleston 

 

Classically, in the range of a few tens of percent of Eddington, black hole accretion disks are predicted 

to be thermally (and viscously) unstable. This stems from the fact that the inner regions of disks at these 

luminosities are dependent upon radiation pressure to provide the vertical support against gravity. 

However, in radiation-pressure-dominated accretion disks, heating and cooling depend on different 

powers of the temperature, leading to the thermal instability. In recent global, general relativistic 

numerical simulations, we have verified this instability by observing disks collapse vertically on the 

local thermal timescale. Recently, we have begun testing the idea that strong magnetic fields may 

stabilize such disks. We ultimately plan to consider at least four different magnetic field configurations: 

purely toroidal; purely vertical; radially extended dipole loops; and a series of alternating, small poloidal 

loops. Most configurations start with initially weak magnetic fields, yet differential winding (the so-

called alpha dynamo) and effective cooling can increase the magnetic pressure relative to the gas 

pressure in some cases. The question we are exploring is whether any field configurations can stabilize 

the disks thermally. 



3. Do You Have Good Cyber Hygiene? 

 

 Robert Bonds, Jackson Hutchison. Arynn Eady, Julian Lemon, Temera Millidge, and Lancie 

 Affonso 

 Department of Computer Science, College of Charleston 

 

Cyber hygiene refers to the practices and steps that users of computers and other devices take to 

maintain system health and improve online security. These practices are often part of a routine to ensure 

the safety of identity and other details that could be stolen or corrupted. Our project will examine how 

students can use GENI (Global Environment for Network Innovations) to help understand networking 

and distributed systems for research and education. 

 

 

4. How an Attacker Can Shutdown a Website in Seconds 

 

 Thurston Matthew, Drayton Redick, Josh Willet, Chris Owens, Joseph Schaefer, and Lancie 

 Affonso  

 Department of Computer Science, College of Charleston   

 

A DOS (Denial Of Service) attack is a type of attack where the attacker floods the victim’s network with 

junk packets which overloads the network. This causes legitimate users to experience extreme 

slowdowns or a complete loss of connection. DOS attacks can affect resources that you need to access 

and even cause a complete shutdown of important resources. This can be demonstrated in the GitHub 

DOS attack. Through our lab we show how easy it is to initiate a DOS attack. We will demonstrate how 

your computer can be infected with malware which allows attackers to use your computer in a botnet. 

Your computer can then be used in a DDOS (Distributed Denial Of Service) attack. 

 

 

5. Cyberwar: Are You Ready? 

 

 Nadia Arbogast, Justin Reyes, Brock Ericksen, Craig Fendley, Joshua Stiles, and Lancie Affonso 

 Department of Computer Science, College of Charleston 

 

On April of 2007, the world’s first cyber war attack took place in Estonia. This politically motivated 

attack consisted of a three week wave of Distributed Denial of Service (DDOS) attacks which crippled 

the nation’s information technology infrastructure. Through GENI (an open infrastructure for at-scale 

networking and distributed systems) we will simulate a similar type of attack used against Estonia. 

Along with performing a DDOS attack, we will utilize an Intrusion Detection System to better prepare 

for future threats. 

 

 

6. Who Spilled the Data? User Behavior Analytics in Data Protection 

 

 Wendy Jacumin, Kaelin Briggs, Devin McFadden, Bradley Odac, Matthew Kidwell, and Lancie 

 Affonso 

 Department of Computer Science, College of Charleston 

 

Data is, by far, the most valuable asset for any company. Any information a company would want to 

keep secure is a target for data thieves. One of the most effective measures a company can take to 



protect data is through use of machine generated data software programs. We will evaluate Splunk 

which utilizes User Behavior Analytics (UBA) tools to analyze how a network and its data are being 

used. These tools perform real time monitoring of user activity on machines within a network, indexing 

information for future use, and sending alerts for use or access which falls outside set parameters. This 

helps system security teams analyze threats and even prevent data breaches. 

 

 

7. I Got Hacked and I WannaCry 

 

 Brett Hardiman, Kyra Govan, Madison Gardner, Max Zollinger, Sarah Sayce, and Lancie 

 Affonso  

 Department of Computer Science, College of Charleston 

 

This project introduces the concept of ransomware. Ransomware is a type of malicious software, or 

malware, designed to deny access to a computer system or data until a ransom is paid. Ransomware 

typically spreads through phishing emails or by unknowingly visiting an infected website. Ransomware 

can be devastating to an individual or an organization. The WannaCry attack on the UK healthcare 

system is one of the best examples of ransomware attacks in modern day history. This project will 

educate the audience on how to detect and prevent this form of cyber attack. 

 

 

8. Effects of pH and Complexation on Zinc and Copper Oxide Nanoparticle Dissolution 

 

 Emily R. Ramsayer and Dr. Katherine M. Mullaugh 

 Department of Chemistry and Biochemistry, College of Charleston 

 

The increased occurrence of metal-containing engineered nanomaterials (ENMs) in consumer products 

has generated environmental concerns. The dissolution of zinc oxide nanoparticles (ZnO NPs) and 

copper oxide nanoparticles (CuO NPs) may introduce bioavailable metal ions to the aquatic 

environment. To investigate the effect of aquatic conditions on ZnO and CuO NP dissolution, anodic 

stripping voltammetry was used for rapid in situ measurement of dissolved Zn
2+

 and Cu
2+

 

concentrations. Dissolution of ZnO NPs occurs significantly faster and to a greater extent at pH 7.0 than 

pH 8.0. The role of complexation of Zn
2+

 and Cu
2+

 was also assessed, and the availability of strong 

ligands that form stable metal complexes increased the equilibrium concentration of dissolved metals. 

Dissolution rate constants increased at higher ligand concentration and complex stability. These 

controlled laboratory experiments provide insight into how metal complexation by organic material may 

be an important driver of ENM behavior in the environment. 

 

 

9. Treatment of osteoarthritis in Canis lupus familiaris using Cannabidiol compared to more 

traditional medical therapies 

 

 Ella K. Berger 

 Department of Biology, Honors College, College of Charleston 

  

Medical therapies for treatment of osteoarthritis in Canis lupus familiaris (common dog) were reported, 

primarily focusing on the use of cannabidiol therapy. A comprehensive literature review was performed 

to understand the action of different therapies including cannabidiol, exercise, diet, chondroprotective 

agents, NSAIDs, analgesics, surgery, acupuncture, intra-articular stem cell therapy, platelet-rich plasma 



administration, physical therapy, and rehabilitation modalities. The results of the analysis indicate 

cannabidiol is a relatively safe and effective treatment for the pain and inflammation associated with 

osteoarthritis, and is most effective in conjunction with other therapies.  

 

 

10. Coastal Marine Layer Influence on Incoming Severe Weather in the Southeast United States 

 

 Trevor Gibbs and Dr. Gabriel Williams 

 Department of Physics and Astronomy, College of Charleston 

  
The maintenance of mesoscale convective systems (MCSs) upon approach to the coastline is often a 

forecast challenge as the complexity of marine layer entrainment is multi-faceted and not entirely 

understood. Severe thunderstorms during coordinated spring-time severe thunderstorm watches issued 

by the National Weather Service (NWS) and Storm Prediction Center (SPC) from 2010-2018 are 

examined across a coastal sector of South Carolina and Georgia. Utilizing upper-air and buoy data from 

Weather Forecast Office (WFO) Charleston and National Data Buoy Center (NDBC), respectively, 

derived and estimated quantities of marine layer thickness, relative humidity tendencies, near-ocean-

surface temperature gradients and severe weather threat (SWEAT) indices are compared to lend 

forecasters some guidance for more astute severe weather forecasts. With the exception of the near-

ocean-surface temperature gradient and SWEAT, no statistical correlation is shown between the 

aforementioned quantities and MCS maintenance. However, more extensive geographical and temporal 

data is necessary to confidently make that claim. 

 

 

11. Interior and Composition for Enceladus Exploration: Outstanding Reconnaissance Enceladus 

Orbiter 

 

 Katherine Bruce, Missy McConnell, Simon Wilson, the NASA team, Dr. Jon Hakkila, and Dr. 

 Cass Runyon 

 Department of Physics and Astronomy, College of Charleston 

 

The Interior and Composition for Enceladus Exploration (ICEE) is a mission to Saturn’s moon 

Enceladus proposed by the NASA Space Mission Design class. The main objectives of ICEE are to 1) 

determine if environmental conditions and chemical signatures on Enceladus are capable of supporting 

life, and 2) understand how the exterior formations of Enceladus can identify the potential internal 

geologic processes. The OREO (Outstanding Reconnaissance Enceladus Orbiter) will support these 

objectives by analyzing subsurface structures, imaging the surface over time, and collecting samples 

from multiple sources. These techniques will be executed with the Cosmic Dust Analyzer (CDA), 

Imaging Science Subsystem (ISS), Visible and Infrared Mapping Spectrometer (VIMS), Enceladus 

Orbiter Laser Altimeter (EOLA), Enceladus Advanced Radar for Subsurface and Ionosphere Sounding 

(EARSIS). With the data from these instruments, we intend to identify macromolecular organics, 

capture geologic activity, and map the surface of Enceladus. 

 

 

 

 

 

 



12. Interior and Composition for Enceladus Exploration: Atmospheric Structure and Composition 

Dropsondes of Enceladus 

 

 Pearce Hamilton, Max Rabe, Mara McCloy, Augie Dale, the NASA team, Dr. Jon Hakkila, and 

 Dr. Cass Runyon 

 Department of Physics and Astronomy, College of Charleston 

 

The Interior and Composition for Enceladus Exploration (ICEE) is a mission to Saturn’s moon 

Enceladus proposed by the NASA Space Mission Design class. The main objectives of ICEE are to 1) 

determine if environmental conditions and chemical signatures on Enceladus are capable of supporting 

life, and 2) understand how the exterior formations of Enceladus can identify the potential internal 

geologic processes. To understand the effects of ice geysers on the atmospheric structure of Enceladus, 

sonde instruments (dropped from orbit) will use thermocouples and pressure sensors at varying locations 

to take temperature and pressure measurements. With help from the Orbiter’s Visible and Infrared 

Mapping Spectrometer (VIMS), we expect to find that peak temperatures and pressures peak near the 

south polar region (specifically near the “tiger stripe” features) and decrease further away from the 

geysers, which will allow us to paint a vivid image of the structure of Enceladus’ atmosphere. 

 

 

13. Interior and Composition for Enceladus Exploration: Surface Project Operations Team 

 

 Nick Gorman, Marlena Kolesinska, the NASA team, Dr. Jon Hakkila, and Dr. Cass Runyon 

 Department of Physics and Astronomy, College of Charleston 

 

The Interior and Composition for Enceladus Exploration (ICEE) is a mission to Saturn’s moon 

Enceladus proposed by the NASA Space Mission Design class. The main objectives of ICEE are to 1) 

determine if environmental conditions and chemical signatures on Enceladus are capable of supporting 

life, and 2) understand how the exterior formations of Enceladus can identify the potential internal 

geologic processes. The ICEE Rover will use its mobility on the surface of Enceladus to support these 

objectives by creating a data profile from multiple sample points. The rover will have three instruments 

on board to carry out this scientific experimentation - a camera (MASTCAM Z), a scanning 

spectroscopy package (SHERLOC), and a ground-penetrating radar (RIMFAX). These instruments will 

help determine whether there are organic molecules such as L-amino acids present on Enceladus and 

will perform subsurface radar imaging to determine the structure and geologic history of Enceladus. 

 

 

14. Interior and Composition for Enceladus Exploration: Seismic Planetary Listening Apparatus 

Transponder 

 

 Hunter Skinner, Bryce Barrett, Michael Brandon, the NASA team, Dr. Jon Hakkila, and Dr. Cass 

 Runyon 

 Department of Physics and Astronomy, College of Charleston 

 

The Interior and Composition for Enceladus Exploration (ICEE) is a mission to Saturn’s moon 

Enceladus proposed by the NASA Space Mission Design class. The main objectives of ICEE are to 1) 

determine if environmental conditions and chemical signatures on Enceladus are capable of supporting 

life, and 2) understand how the exterior formations of Enceladus can identify the potential internal 

geologic processes. The ICEE Lander, SPLAT, Seismic Planetary Listening Apparatus Transponder, 

using the Seismic Experiment for Interior Structure (SEIS) seismometer, will study tectonic activity to 



determine Enceladus’ interior composition. The primary form of geologic activity studied will be 

impacts created when man-made sondes are dropped onto Enceladus’ surface from the ICEE Orbiter. 

However, SEIS will also search for activity generated by meteorite impacts, hydrothermal vent releases, 

and tectonic shifts that occur as Enceladus flexes in response to tidal interactions between Saturn and 

other Saturnian moons. 

 

 

15. Proteins Important for Heme A Biosynthesis 

 

 Hannah G. Addis
1
, Nicholas G. Taylor

1
, Nicholas J. Harris

1
, Oleh Khalimonchuk

2
, and Jennifer 

 L. Fox
1
  

 1
Department of Chemistry and Biochemistry, College of Charleston 

 2
Department of Biochemistry and Nebraska Redox Biology Center, University of Nebraska-

 Lincoln 

  

Heme A is an essential cofactor for function of the mitochondrial electron transport chain, in which it 

enables electron transfer within cytochrome c oxidase (CcO). Several evolutionarily conserved enzymes 

have been implicated in the biosynthesis of heme A, including heme O synthase (Cox10) and heme A 

synthase (Cox15), which sequentially mediate the modification of iron protoporphyrin IX. We have 

shown that oligomerization of Cox15 appears to be important for the process of heme A biosynthesis 

and/or transfer to maturing CcO. However, the details of this process remain elusive, and the roles of 

any additional CcO assembly factors that may be involved remain unclear. Here we show that one such 

previously uncharacterized and evolutionarily conserved assembly factor, Pet117, is necessary for 

Cox15 oligomerization and function.  We are currently assessing the roles of additional potential 

assembly factors 

 

 

16. Comparison of Multispectral Imagery and Backscatter Classification for the Use of Nearshore 

Marine Habitat Mapping, Charleston, SC 

 

 Darina DeBenedictis
1 

and Jennifer Kist
2
 

 1
Department of Geology and Environmental Geosciences, College of Charleston 

 2
U.S. Army Corp of Engineers, Charleston District  

  

Benthic habitat mapping is developing as acoustic mapping technologies advance. Multibeam sonar data 

containing backscatter and multispectral backscatter were collected by the U.S. Army Corps of 

Engineers offshore from Charleston Harbor’s main channel entrance. The site is a probable location for 

the implementation of a mitigation reef. Uncalibrated backscatter data collected at three different 

frequencies were combined as spectral bands into one mosaic. The backscatter values were analyzed, 

interpreting the highest dB values as the densest substrate, likely indicative of hard bottom. Detecting 

hard bottom is important in finding sites for habitats since marine invertebrates recruit more successfully 

to denser material. Ground-truth verification would be necessary to know the reliability of these 

methods. In this particular dataset, both the backscatter and multispectral mosaics portray the same 

results, suggesting that there is no obvious benefit to using multispectral imagery in place of backscatter 

when searching for potential marine habitat sites.  

 

 

 



17. The Role Brain Insulin in Functional Recovery After Stroke in Mouse Model 

Hyperinsulinemia  

 

 Stacy Nguyen
1
, Catrina Sims-Robinson

2
, Luke Watson

2
, and Janet Boggs

2
 

 1
Department of Biology, College of Charleston 

 2
Department of Neurology, Medical University of South Carolina 

 

According to the National Institute of Neurological Disorders and Stroke, two-thirds of stroke survivors 

suffer from chronic disabilities and experience hyperinsulinemia. We hypothesize that increasing brain 

insulin levels intranasally in a mouse model of hyperinsulinemia will improve functional stroke 

recovery. Ischemic stroke was induced via following middle cerebral artery occlusion (MCAO) in mice 

on either a standard diet (STD) and high fat diet (HFD), a model of hyperinsulinemia. The following 

groups were used: STD-saline, HFD-saline, and HFD-insulin post-stroke day 1 or 5. Our data 

demonstrate that HFD-insulin mice had better survival and neurological function and fewer errors in the 

ladder task compared with STD and HFD-saline mice. Finally, HFD mice demonstrated difficulty with 

completing complex cognitive tasks compared to STD mice. Thus, intranasal insulin could provide a 

translatable therapy in future clinical trials for stroke patients.  

 

 

18. Identification and Quantification of Degradation Products Present in Sertraline Tablets and 

Amoxicillin Capsules Stored Aboard the International Space Station 

 

 Virginia K. James and Dr. Wendy Cory 

 Department of Chemistry and Biochemistry, College of Charleston 

 

 This study adapted HPLC (High Performance Liquid Chromatography) and LC-MS (Liquid 

Chromatography Mass Spectrometry) methods from the US Pharmacopeia (USP) to investigate 

degradation products found in sertraline tablets and amoxicillin capsules stored aboard the International 

Space Station (ISS). As storage conditions on the ISS may vary significantly from those on Earth, these 

potentially toxic degradation products could have formed as a result of conditions aboard ISS, such as 

the possibility of increased exposure to radiation. Degradation products were found and identified across 

all sample sets including several degradation products, many of which are isomeric, not listed in the 

USP. 

 

 

19. Light quality vs. quantity: the effects of stress on Arabidopsis photoreceptor mutants  

 

 Keyaira Morgan and Courtney Murren 

 Department of Biology, College of Charleston 

 

A plant’s ability to sense light is important for growth and development. Different genes are involved in 

photoreception, with genes involved in sensing blue light (phototropins and cryptochromes) and red 

light (phytochromes). Abiotic stressors such as light availability and temperature also impact a plant’s 

development from their seedling stage to adulthood. To understand the connection between 

photoreception and plant response to stress, photoreceptor gene knockout mutants of Arabidopsis 

thaliana were grown across multiple environments in several experiments. In the temperature 

experiment, knockouts were grown in hot (24°C) and cold (20°C) temperatures and exposed to both 

white and blue light. Fitness for seedlings was measured as growth and survival after 21 days. In the 

shade experiment, mutants were grown across 3 different treatments (total shade, shade at bolt, no 



shade) to adulthood. In the plant density experiment, one knockout (CRY1) was grown alongside parent 

COL70000 in 2 different treatments: with competition and without competition. Fitness 

measurements (vigor and reproduction) for plants in both the shade and density experiments were taken 

once plants reached adulthood. Our results show that abiotic stressors lead to variation in fitness and 

morphological traits among adult A. thaliana mutants. We detected a link between a plant’s ability to 

sense light and how they respond to changes in temperature and light quantity, with phytochrome 

knockout mutants displaying the highest sensitivity to both temperature and shade stress.  

 

 

20. ATPase Afg1 Helps Maintain Protein Homeostasis in the Mitochondrial Matrix 

 

 Mason L. Huebsch
1
, Edward M. Germany

2
, Nataliya Zahayko

2
, Oleh Khalimonchuk

2
, and 

 Jennifer L. Fox
1
 

 1
Department of Chemistry and Biochemistry, College of Charleston 

 2
Department of Biochemistry and Nebraska Redox Biology Center, University of Nebraska-

 Lincoln 

  

Mitochondrial functions are critical for cellular physiology. Several conserved mechanisms are in place 

to maintain the functional integrity of mitochondria; however, many of the molecular details and 

components involved in these activities remain obscure. Here we identify a novel role for the 

evolutionarily conserved mitochondrial AAA ATPase Afg1 in mediating mitochondrial protein 

homeostasis during aging. We found that Saccharomyces cerevisiae cells lacking functional Afg1 are 

hypersensitive to oxidative insults, unable to tolerate protein misfolding in the matrix compartment, and 

exhibit progressive mitochondrial failure as they age. Our results indicate that Afg1 plays an important 

role in mitochondrial quality control. 

 

 

21. Analysis of Deep Coral Mounds in Proximity to the Gulf Stream Axis on the Central Portion of 

Stetson Mesa   

 

 Nicholas A. Burch and Dr. Leslie R. Sautter 

 Department of Geology and Environmental Geosciences, College of Charleston 

  

The NOAA Office of Ocean Exploration and Research’s (OER) Windows to the Deep 2018 expedition 

was conducted May-July on the Southeast U.S. Continental Margin aboard the NOAA Ship Okeanos 

Explorer exploration vessel.  Scientists collected high-resolution video of the seafloor at dive sites along 

the Stetson Mesa on the western edge of the Blake Plateau for the purpose of locating deep sea coral and 

sponge habitats. The remotely operated vehicle Deep Discoverer dove multiple sites to explore benthic 

habitat areas predicted by the South Atlantic Fisheries Management Council. The area of this study is 

located beneath the Gulf Stream on the central portion of Stetson Mesa. Multibeam sonar data from 

NOAA OER cruises EX1403 and EX1805 were used to make bathymetric, backscatter intensity, and 

slope surfaces to calculate the average shoalest depth of coral mounds mapped, for comparison with 

other mounds in proximity from the Gulf Stream axis.  

 

 

 

 

 

 



22. Geomorphology of Intraslope Terraces, Eastern Blake Plateau  

 

 Dylan C. Coe and Dr. Leslie R. Sautter 

 Department of Geology and Environmental Geosciences, College of Charleston 

 

As part of the effort to better understand, manage, and protect deep sea coral and sponge habitats of the 

southeastern U.S. continental margin, NOAA Ocean Exploration and Research conducted the Windows 

to the Deep 2018 expedition from May through June, 2018. The expedition produced high definition 

video collected by the remotely operated vehicle, Deep Discoverer. Multibeam sonar data collected by 

the NOAA Ship Okeanos Explorer were used to generate high resolution bathymetry, slope, and 

backscatter intensity surfaces. The geomorphology of intraslope terraces along the continental margin’s 

Blake Escarpment was examined to classify benthic habitats. ROV dive videos of the expedition’s three 

intraslope terrace sites show that sponges and deep sea corals inhabit areas of high slope along hard rock 

substrate. These areas often display high backscatter intensity suggesting that future similar benthic 

habitats can be identified on intraslope terraces using backscatter intensity. 

 

 

23. Characterizing Geomorphologic Features of a Northwestern Portion of the Blake Plateau, 

Southeast U.S. Continental Margin 

 

 Emanuel Byas and Dr. Leslie R. Sautter 

 Department of Geology and Environmental Geosciences, College of Charleston 

 

Multibeam bathymetric surveys were conducted on the southeast U.S. continental margin aboard the 

NOAA Ship Okeanos Explorer by the NOAA Office of Ocean Exploration and Research in May 

through July, 2018. One of the areas mapped lies 135 km southeast of Charleston, South Carolina, on 

the northwest portion of the Blake Plateau. The purpose of this study is to characterize and interpret 

various geomorphologic features within the study area by examining the bathymetry, slope, and aspect 

surfaces of features such as a distinct scour, a few scarps, as well as some areas with tilted strata. The 

scour, located to the north is likely an iceberg scour whose channel width increases as the iceberg 

progressed south. Scarps to the east of the study area appear as cliffs, and have a dramatic change in 

bathymetry. To the south, tilted strata sites were identified by comparing slope and aspect trends. 

 

 

24. Modification of Thiols via Nucleophilic Aromatic Substitution  

 

 Jaclyn Dunne, Dr. Marcello Forconi, and Dr. Michael Giuliano 

 Department of Chemistry and Biochemistry, College of Charleston  

 

The IR stretching frequency of nitrile groups is very sensitive to the local electronic environment. Thus, 

introduction of nitrile groups into proteins can provide important information about the local electronic 

properties of folded proteins. In the past, we successfully modified peptides and proteins with 

trifluorobenzonitriles, and established the kinetics of the modification, finding the rate constants. We 

found that the UV spectrum of 3,4,5- trifluorobenzonitrile (TFBN) undergoes a significant change upon 

modification with thiols, with the appearance of a new peak with maximum at 290 nm. This peak can be 

used to monitor the reaction even in the presence of excess substrates. Using this technique, we have 

begun to modify porcine and bovine hemoglobin, which have cysteine residues that are not involved in 

disulfide bonds. We have observed the peak at 290 nm in the UV spectrum and seek to confirm this 

modification using MALDI-TOF mass spectrometry. 



25. Comparison of Seabed Features Within the Richardson Ridge Complex, Blake Plateau 

 

 Mikayla Drost and Leslie Sautter 

 Department of Geology and Environmental Geosciences, College of Charleston 

 

In May-July 2018, multibeam sonar data and HD video of the seafloor were collected on the Southeast 

U.S. continental margin’s Blake Plateau eastern edge. The discovery of deep-sea coral habitat in this 

area and subsequent exploration of adjacent expanses of similar habitat have generated new ideas on the 

geomorphology of deep-sea coral habitat. The purpose of this study was to characterize the 

geomorphology of these coral mounds for comparison with the geomorphology of other seabed features 

in the Richardson Ridge Complex. Data collected revealed that there are weak to no correlations among 

slope, intensity, and the presence of corals in these deep-sea environments, therefore we cannot rely on 

the traditional markers of high slope and high intensity to indicate the presence of coral habitat. Instead, 

using bathymetric data to identify mound features and locate mound crests can effectively aid in finding 

coral habitat and live corals. 

 

 

26. First record of the leatherback sea turtle (Dermochelyidae) from the Mio-Pliocene Purisima 

Formation of Northern California 

 

 Bailey Fallon and Robert Boessenecker 

 Department of Geology and Environmental Geosciences, College of Charleston 

 

The leatherback sea turtle family Dermochelyidae has an extensive evolutionary history, though it is 

represented by only one living species today, Dermochelys coriacea. Dermochelyid fossils occur 

worldwide from late Cretaceous to Pliocene marine strata. Herein described is the first occurrence of a 

sea turtle from the earliest Pliocene Purisima Formation of Northern California, a single carapacial non-

ridge ossicle. The ossicle exhibits morphological, microstructural and geochronological characteristics 

that are comparable to the extinct genus Psephophorusand to the extant genus Dermochelys. 

Classification of the ossicle as cf. Psephophorus is based on examination of its thickness, internal 

structure, surface textures and age. This paper reports the third occurrence of leatherback sea turtle 

fossils from the western coast of the United States. 

 

 

27. Classifying Coral Mound Geomorphology at Stetson Mesa off the Southeastern U.S. 

Continental Margin 

 

 Bailey A. Horn
1
 and Dr. Leslie R. Sautter

2
 

 1
Department of Biology, College of Charleston 

 2
Department of Geology and Environmental Geosciences, College of Charleston 

  
NOAA’s Office of Ocean Exploration and Research funded an exploratory bathymetric surveying 

expedition Windows to the Deep 2018: Exploration of the Southeast U.S. Continental Margin (EX1806) 

aboard NOAA Ship Okeanos Explorer. The study concentrates on Stetson Mesa’s southern region 

located on Blake Plateau’s western edge, approximately 184 km east of and parallel to Jacksonville, FL, 

lying directly beneath the Gulf Stream’s main axis, where current velocity, water temperature, and 

nutrient abundance are high, creating a favorable environment for deep sea coral growth and mound 

development. Coral mound geomorphology was analyzed using multibeam sonar post processing 

software. Countless numbers of coral mounds observed were classified into three distinct morphological 



categories, Ridge Scarp Mounds, Connected Mounds, and Individual Mounds, based on their association 

with geological seafloor features, length, height (relief), and number of peaks. These results are 

significant for comparing benthic habitat throughout the Blake Plateau region. 

 

 

28. Coalescence dynamics of near critical SF6 in microgravity 

 

 Christian Hawkins, Ana Oprisan, Daniel A Beysens, Yves Garrabos, and Carole Lecoutre 

 Department of Physics and Astronomy, College of Charleston 

 

Critical fluids have a variety of applications from manufacturing high-tech materials to industrial 

lubrication and extracting oils from foods. Phase separation of critical fluids cannot be studied on earth 

due to the increase in compressibility near the critical point and stratification of fluids by density in 

gravity. We used direct imaging to record snapshots of phase separation that takes place in sulfur 

hexafluoride (SF6) in weightlessness conditions on the International Space Station (ISS). The system 

was at liquid-vapor equilibrium slightly below the critical temperature and further cooled down by a 0.2 

mK quench that produced a new phase separation. Both full view and microscopic views of the direct 

observation cell were analyzed to determine the evolution of the radii distributions. In addition, in 

microscopic view, we measured the diameter of droplets and bubbles in the system throughout multiple 

coalescence events leading to further support of the coalescence-induced-coalescence model. 

 

 

29. The Utilization of Global Bathymetric Data to Characterize Large-Scale Bedforms in Atlantic 

Submarine Basins 

 

 Hayley C. Drennon
1
, Dr. Vicki L. Ferrini

2
 and Dr. Leslie R. Sautter

2
 

 1
Department of Biology, College of Charleston, College of Charleston 

 2
Department of Geology and Environmental Geosciences, College of Charleston 

 

Knowledge of deep sea bedform morphology and stability can be used to understand current flow and 

circulation patterns. Large-scale bedforms were observed in the Labrador, Atlantic, and Argentine 

Basins.  The observed bedforms have average heights ranging from 120m to 40m, with wavelengths as 

great as 10km. A unified understanding of the classification, formation, and migration of these bedforms 

does not exist at this time. 

This study explores the morphology of deep-water bedforms to better understand mechanisms of their 

formation. GeoMapApp was utilized to generate cross-sectional profiles of wave geometry and 

orientation to infer bottom current direction. Symmetry and peakedness were calculated and compared 

to extant circulation models to determine the regional current. The Argentine Basin was observed to 

have opposing currents, The Atlantic Basin was found to have bidirectional currents with linear 

wavelengths up to 8.5km, while in the Labrador Basin 1.91km wavelengths with consistent heights and 

symmetry were detected.  

 

 

 

 

 

 

 

 



30. Genome Sequence of Mycobacteriophage DirtMcgirt 

 

 Miriam M. Atteya
1
, Kayla D. Blankenship

1
, John A. Brooker

1
, Eliza L. Butchard

1
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 1

Department of Biology, College of Charleston, Charleston, South Carolina  
 2

Department of Biological Sciences, Pittsburgh, Pennsylvania  

 

Bacteriophages are viruses that infect bacteria and hijack replication machinery to promote 

reproduction. Genomic sequencing of bacteriophages reveal valuable information regarding viruses and 

their hosts. A College of Charleston student discovered DirtMcgirt, a bacteriophage that infects 

Mycobacterium smegmatis. Genomic sequencing of the siphoviridae phage revealed 54,396 bp with 

61.1% GC content, including 104 protein coding genes and one tRNA. This phage displays high 

homology among cluster F1 and is considered a lysogenic virus. The host of DirtMcgirt, Mycobacterium 

tuberculosis. Tuberculosis, a bacterial infection that commonly infects the lungs, continues to present a 

threat due to its antibiotic resistance. The Howard Hughs Medical Institute's (HHMI) SEA-PHAGES 

program, which the College of Charleston has joined, investigates the possibility of utilizing 

bacteriophages like DirtMcgirt to target Mycobacterium tuberculosis. This program is a promising step 

toward the implications of phage therapy.  

 

 

31. Geomorphic Analysis of Richardson Scarp on the Southeast U.S. Continental Margin 

 

 Katie Kehler and Dr. Leslie R. Sautter 

 Department of Geology and Environmental Studies, College of Charleston 

 

In summer of 2018, the NOAA Office of Ocean Exploration and Research explored the Southeast U.S. 

Continental Margin as a part of the Windows to the Deep 2018 expedition. The NOAA Ship Okeanos 

Explorer was used to obtain multibeam sonar data along with high definition video collected using the 

remotely operated vehicle (ROV) Deep Discoverer. The purpose of this study is to characterize the 

geomorphology of an extensive feature, Richardson Scarp, that lies approximately 240 km off the coast 

of Charleston, South Carolina, where water depths range from 800 to 1050 m.  The scarp has an average 

vertical relief of 100 m and trends northeast-southwest for over 24 km. Deep sea corals were discovered 

at the edge of the scarp during expedition ROV dives. Bathymetric surfaces as well as slope, aspect and 

backscatter intensity are used to analyze the geomorphology of the scarp to possibly predict additional 

deep coral habitat. 

 

 

32. Metal-Catalyzed Coupling of Aryl Bromides and Disubstituted Alkyl Bromides in the 

Synthesis of Bis-para-anisyl alkanes  
 

 Andrew C. Pampu and Frederick Heldrich 

 Department of Chemistry and Biochemistry, College of Charleston 

  

Two methods, one developed by Weix and the other by Lipschutz, for metal-catalyzed coupling between 

an aryl bromide and mono bromo alkanes, were tested to determine if they could be used to couple aryl 



bromides and alkyl di alkyl bromides. Extension of the methods has potential in synthetic studies 

targeting natural products. Developmental efforts at the milligram scale demonstrated that the Lipschutz 

method did not work, as it resulted in little to no yield of the desired product.  However, the Weix 

method did show promise. The results of that work and progress from scaling up the Weix method will 

be presented. 

 

 

33. Alternative Proof of Dickson’s Lemma  

 

 Caroline Copeland and Dr. Tom Kunkle 

 Department of Mathematics, College of Charleston 

 

We present a direct proof that any nonempty set of multi-integers contains one but only finitely many 

minimal elements, with respect to a component-wise partial order. As a corollary, we prove Dickson’s 

Lemma: any monomial ideal in n variables contains a finite generating set. This proof simplifies the 

proof found in Cox, Little, and O’Shea’s Ideals, Varieties, and Algorithms. Dickson’s Lemma is a first 

step towards proving Hilbert’s Basis Theorem: any polynomial ideal in n variables is finitely generated.  

 

 

34. Predicting Reactivity of Homologous Sulfohydrolases via Bioinformatics 

 

 Abigail E. Reeves, Jennifer L. Fox, and Marcello Forconi 

 Department of Chemistry and Biochemistry, College of Charleston 

  

The goal of this project is to understand a class of enzymes belonging to the metallo--lactamase 

superfamily whose members serve unknown biological purposes. The first of these enzymes identified 

was SdsA1, an alkyl sulfohydrolase that allows the Pseudomonas aeruginosa bacterium to utilize the 

man-made detergent sodium dodecyl sulfate (SDS) as its sole carbon and/or sulfur source. Homologous 

proteins exist in diverse prokaryotic and eukaryotic species, raising questions about the biological roles 

of these proteins. SdsA1 and the Saccharomyces cerevisiae homolog Bds1 are alkyl sulfohydrolases, 

while the Rhodococcus ruber homolog CddY may be a lauryl lactone esterase. Here we used a 

bioinformatics approach to compare these enzymes and predict their reactivity based on gene clusters 

and amino acid alignment. 

 

 

35. Lewis Base Activation of BenzylBoronic Acid Pinacol Ester for Nucleophilic Addition  

 

 Jacob Hayes and Timothy J. Barker.  

 Department of Chemistry and Biochemistry, College of Charleston  

 

A nucleophilic activation and addition of benzylboronic acid pinacol ester (BnBPin) to 

trifluoromethylketones is reported. The full scope of cyclic ketones were examined in this transition 

metal-free synthesis of 1-trifluoromethyl-1,2-diphenylethanols in good yields regardless of electronic 

and/or steric environment. 

 

 

 

 

 



36. Bathymetric Processing and ROV Live-Stream Integration for Public Outreach 

 

 Treyson Gillespie, Zach Proux, Tori Gitto, Sophie Alpert, and Dr. Leslie Sautter 

 Department of Geology and Environmental Studies, College of Charleston 

 

In May-June of 2018, the NOAA Ship Okeanos Explorer conducted the Windows to the Deep 2018: 

Exploration of the Southeast U.S. Continental Margin project. The BEnthic Acoustic Mapping & Survey 

(BEAMS) Program’s visualization lab at the College of Charleston was utilized to integrate acquired 

bathymetry and telepresence technologies of the Okeanos, and to engage local students, faculty, 

residents, and visitors to the Charleston area in deep-sea exploration. Telepresence technology allowed 

over 200 guests to experience live exploration of our oceans, and watch as scientists around the world 

collaborated using online chat rooms to identify the geologic features and biological communities 

broadcasted from the sea floor. We educated these visitors through the experience of mapping 

acquisitions, dive preparations, and real time exploration, while emphasizing the importance of 

understanding habitats of the deep sea, and the role of our ocean moving into the age of the blue 

economy. 

 

 

37. The Effect of Fetal Exposure of DOSS to the Mouse Gut Microbiome 

 

 Stephanie Hustad, Manuela Marquez-Cadavid, Demetri Spryopoulos, and Matthew Rhodes 

 Department of Biology, College of Charleston 

 

The average human contains approximately 1 kg of microbes in their intestines. In terms of quantity, 

these cells outnumber human cells by a factor of 10:1. It is therefore unsurprising that the human 

microbiome plays a pivotal role in many metabolic diseases, including obesity. Using mouse models, the 

microbiome has been shown to both elicit and respond to altered metabolic states, making it a site of 

both therapeutic and diagnostic measures for a number of metabolic disorders. Here, mice were fetally 

exposed to the chemical DOSS, which causes the development of an obese phenotype. The fecal 

samples from these mice and controls were collected, and their DNA was extracted and amplified. 

While only preliminary results have been obtained, sequencing and analysis of these samples should 

reveal whether or not this change in phenotype from lean to obese has a corresponding change in the gut 

microbiome of these subjects.  

 

 

38. Geomorphologic Characterization of the Richardson Hills Region of the Blake Plateau, 

Southeast U.S. Continental Margin 

 

 Jason Mueller and Dr. Leslie R. Sautter 

 Department of Geology and Environmental Geosciences, College of Charleston 

 

During May and July of 2018, the NOAA Office of Ocean Exploration and Research conducted 

the Windows to the Deep 2018 expedition on the Southeastern United States Continental Margin, on 

board the NOAA Ship Okeanos Explorer. The expedition’s goal was to explore and gather information 

of seafloor characteristics and identify potential deep-sea coral and sponge habitats. Multibeam sonar 

data collected during NOAA OER cruise EX1805 were used to produce bathymetric, backscatter 

intensity and slope surfaces of the seafloor. The purpose of this study is to characterize the 

geomorphology of a northern section of the Blake Plateau referred to as the Richardson Hills Region, 

located approximately 250 km east of Hilton Head Island, South Carolina. The study area consists of flat 



lying strata, scattered potential deep sea coral mounds, and prominent areas of small, shallow basins 

with steep scarps. 

 

 

39. The One That Got Away: A Mysterious Species of Fossil Stem-Swordfish from the Oligocene 

of South Carolina 

 

 William McCuen, Aika Ishimori, and Robert W. Boessenecker 

 Department of Geology and Environmental Geosciences, College of Charleston 

 

A partial billfish rostrum fossil from the Chandler Bridge Formation (Early Chattian, Oligocene) 

Wallace Ackerman Site, Summerville, South Carolina, U.S.A., is described and identified 

as Xiphiorhynchus sp. cf. aegyptiacus.  The Chandler Bridge Formation is a sequence of marine clays 

and assorted siliciclastics likely deposited in a coastal environment. The new specimen is compared with 

species of Xiphiorhynchus, especially Xiphiorhynchus aegyptiacus (from the Birket Qarun Formation, 

early upper Eocene) as well as a Xiphiorhynchus indet. (ChM PV8137, also from the Chandler Bridge 

Formation). Examining the angle of taper, depth to width ratio of the cross section, and other 

morphological features, we established that the new specimen has a marked similarity to these two; we 

conclude that it and ChM PV8137 likely either represent either a relict population of the late Eocene X. 

aegyptiacus or a closely related, as-yet unnamed species endemic to South Carolina. 

 

 

40. Alternative Splicing During Nurse/Forager Transition in Honeybees 

 

 Matthew Magee, Kyleigh Petersen and Professor Agnes Southgate 

 Department of Biology, College of Charleston  

 

RNA alternative splicing enables cells to produce multiple related proteins (isoforms) from a single 

gene. The isoforms produced by this process differ slightly in their regulation and activity, but conserve 

their main function, thus providing cells and tissues with an important means of fine-tuning and 

physiological adaptation. Understanding the process of alternative splicing has become an important 

question in molecular cell biology, evolution and development. This poster presents a summary of a 

semester-long independent study on the alternative splicing factors, their structure and function during 

alternative splicing. The poster focuses on two representatives, Muscleblind and B52, which are the 

targets of our undergraduate research project in alternative splicing during honeybee nurse-forager 

transition.  

 

 

41. Kemp Eliminase Activity of Heme Systems 

 

 Briana Taormina and Marcello Forconi 

 Department of Chemistry and Biochemistry, College of Charleston 

 

The Kemp elimination is a reaction that has been used as a model for proton transfer from aromatic 

carbon and, more recently, as a benchmark for the computational design of enzymes. While often base-

catalyzed, recent results have shown that heme proteins can catalyze the Kemp elimination via an 

internal redox mechanism. We found that the KIE of the base-catalyzed mechanism is around 6, while 

the KIE of four different heme systems (hemoglobin, myoglobin, cytochrome c, and a water-soluble iron 

porphyrin) were noticeably reduced. This suggests a different rate-limiting step in the redox pathway, 



consistent with a different mechanism. The linear free energy relationship for cytochrome c and iron 

porphyrin were also determined by varying the substrate’s substituents. These two systems had similar 

slopes, suggesting that they catalyze the reaction in similar ways. In contrast, these slopes were 

dissimilar to that of the hydroxide-catalyzed reaction, again consistent with a different mechanism. 

 

 

42. The Effect of Confinement on Iron Oxide in Free Diffusion and with a Horizontal Magnetic 

Field 

 

 Patrick Simonson, Gabrielle Seymore, Ashley Rice, and Dr. Ana Oprisan 

 Department of Physics and Astronomy, College of Charleston 

 

Nanocolloidal suspensions of iron oxide have been used for numerous medical applications, such as 

MRI contrast enhancement, hyperthermia, drug delivery, and cell separation. We conducted multiple 

experiments using a shadowgraph method of imaging to record the diffusion process of the iron oxide 

nanocolloid with a concentration gradient oriented against the gravitational field. Experiments inducing 

horizontal magnetic fields with Helmoltz coils were also recorded. In addition, we also performed 

experiments for cells of different geometry, same diameter but different heights to verify the influence 

of confinement on non-equilibrium concentration fluctuations.  Extracted frames from these recordings 

are processed through a Differential Dynamic Algorithm (DDA). We computed, the structure function, 

the structure factor, correlation time and the mass diffusion coefficient. Our results show that the 

correlation time is strongly affected by the confinement effect due to cells of different geometries. 

 

 

43. Topsoil: An Open-Source Alternative for Geochronological Data Visualization 

 

 Jake Marotta, Bryce Barrett, and Dr. James Bowring  

 Department of Computer Science, College of Charleston 

 

Topsoil is a free and open-source, cross-platform application and library written in Java. Its functionality 

is based on that ofIsoplot, a Visual Basic add-in for Microsoft Excel for analyzing and visualizing 

geochronological data. Because Isoplot is no longer maintained, it is incompatible with recent versions 

of Excel, and because its code isn’t freely available, using it today can be impractical or impossible. 

Topsoil addresses these issues by taking a community-driven approach to development, eliciting and 

responding to feedback from users to direct project action, and by releasing the code on GitHub for 

anyone to see or modify. 

 

 

44. Deep Sea Coral Mound Geomorphology & Orientation on Stetson Mesa, Blake Plateau 

 

 Samuel Croft and Dr. Leslie R. Sautter. 

 Department of Geology and Environmental Geosciences, College of Charleston. 

 

NOAA Ocean Exploration and Research (OER) collected multibeam sonar data on the Southeast U.S. 

Continental Margin in May 2014. The NOAA Ship Okeanos Explorer obtained bathymetric data 160 km 

east of Georgia’s southeast coast in 600 to 900 m of water, along the western edge of the Blake Plateau, 

in an area directly beneath the main axis of the Gulf Stream. The purpose of this study is to characterize 

the geomorphology of recently discovered deep coral mounds with resqpect to their shape, slope, and 

backscatter intensity, for comparison with the geomorphology of other seabed features in the region. 



Mound shape was characterized specifically for the top 10 m of vertical relief including orientation, 

length vs. width measurements. Information gathered will be supplemented with ROV dives from the 

NOAA OER Windows to the Deep 2018 Expedition. This study relates mound shape and orientation to 

mound proximity within the Gulf Stream. 

 

 

45. Squid 3.0 

 

 Ryan Barrett and Dr. Jim Bowring 

 Department of Computer Science, College of Charleston 

  

The SQUID 3.0 project is a collaborative international initiative to develop sustainable open-source data 

processing software for SHRIMP (sensitive high-resolution ion microprobe) machines. It arises from the 

looming obsolescence of the SQUID 2.50 software widely used to process SHRIMP data, especially for 

Uranium-Lead (UPb) geochronology. Geoscience Australia has been collaborating with the College of 

Charleston’s Cyber Infrastructure Research and Development Lab for the Earth Sciences 

(CIRDLES.org) since 2015 on taking SQUID 2.50 from its outdated and unsupported Excel 2003 

platform, and reimplementing it as SQUID 3.0 in an open-source, platform-independent Java 

environment. Its fundamental operation will be similar to SQUID 2.50: users will nominate a SHRIMP 

data file, and the software will assist in the automated reduction of the data to produce results in 

spreadsheet-type format; in addition, users will use interactive visualizations for data processing and for 

producing publication-ready artifacts. 

 

 

46. ThingAdversaries: Studying the Behavior of Attackers with an Internet of Things Honeypot 

 

 Chloe Stapleton
1
, Xenia Mountrouidou

1
, and Jason Damron

2
 

 1
Department of Computer Science, College of Charleston 

 2
Sensilla, Inc. 

 

Due to a rising numbers of Internet-of-Things devices and a growing number of attacks against them, 

research in IoT defense has gained interest. In order to defend, we need to understand the adversary. We 

propose a convincing IoT honeypot mimicking a specific environment: namely the Computer Science 

department at our university. We use off-the-shelf materials for reproducibility and combine low- and 

high-interaction honeypots to achieve a realistic result. Using 64 IP addresses unprotected from our 

school’s firewall, we gather passive data regarding the traffic and emulate our scenario of the 

department including a campus security system of webcams, multiple printers and routers, and IoT 

device websites assigned to IP addresses and Raspberry Pis. Considering the small size of our honeypot, 

our results show high traffic and interaction with attempts to exploit common website vulnerabilities and 

propagate an unnamed botnet. 

 

 

 

 

 

 

 

 

 



47. Mutational analysis of the bovine nitric oxide synthase III oxygenase domain 

 

 Ana Lesmes Ortega, Mason L. Huebsch, Hannah G. Addis, Courtney E. Lloyd, Tiffany E. 

 Vereen, James M. Sinkway, Jennifer L. Fox, and Amy L. Rogers 

 Department of Chemistry and Biochemistry, College of Charleston 

   

Endothelial nitric oxide synthase (eNOS) is a critical enzyme for maintaining homeostasis of essential 

cardiovascular functions.  Nitric oxide derived from eNOS is important in blood pressure regulation, 

anti-atherosclerotic effects, and angiogenesis. These functions depend on interactions within the 

enzyme's oxygenase domain between the L-arginine and molecular oxygen substrates and the heme, 

tetrahydrobiopterin, and Zn(II) cofactors.  Here, we used site-directed mutagenesis of the eNOS 

oxygenase domain from bovine to perturb amino acids proposed to play important roles in the enzyme 

active site through hydrogen bonding, pi-stacking, or redox effects with the goal of determining the 

impact on cofactor binding. 

 

 

48. Climatology of Tropical Cyclones Impacting Cape Canaveral, FL 

 

 Mikel Hannah-Harding and Dr. Bernhard L. Lindner 

 Department of Physics and Astronomy, College of Charleston 

  

Coastal communities can benefit greatly from the examination of local tropical cyclone climatology. The 

overall goals of this study are to perform an analysis of National Hurricane Center data for the years 

1851-2017, create a chronological list of tropical storms and hurricanes that passed within a 75 nautical 

mile radius of Cape Canaveral, FL, and investigate five specific parameters for each tropical cyclone. 

The parameters that will be investigated are the date of closest approach, the time of closest approach, 

intensity at the time of closest approach, approach angle, and translational velocity. Graphs for each of 

these parameters will be created in order to determine climatological patterns and trends that may be 

site-specific to the Cape Canaveral area. Climatology data is useful for medical facilities, infrastructure 

codes, utility and communications design, emergency planning purposes and wildlife/natural resource 

management. 

 

 

49. Numerical Simulations of Neutron Star Type I X-Ray Burst Interactions with Accretion Disks 

 

 Aidan Blankenship and Chris Fragile 

 Department of Physics and Astronomy, College of Charleston 

 

We present two dimensional simulations of a type I X-Ray burst interacting with a neutron star accretion 

disk using the general relativistic, radiation magnetohydrodynamic astrophysics code Cosmos++. 

Observations of the system 4U 1820 - 30 show that over the course of such a strong radiative burst the 

accretion disk appears to migrate outward, potentially due to a combination of three processes: radiative 

winds, Poynting-Robertson drag, and thermal heating. We found that in the thin disk case there was no 

significant push back of the inner edge of the disk due to the burst. In the thick disk case, the burst had a 

significant effect, causing the hot thick disk to collapse into a cool Shakura-Sunyaev like thin disk. 

 

 

 

 



50. Comparative study of flicker fusion frequency in three cockroach species 

 

 Dylan T. Vaughan and Jeffrey D. Triblehorn 

 Department of Biology, College of Charleston 

 

Fast moving animals need to process visual stimuli at a higher rate than those that move slowly because 

objects approach faster moving animals at higher velocities. Visual processing speed of an animal can be 

determined by measuring the Flicker Fusion Frequency (FFF), the frequency at which individual light 

pulses no longer elicit neural responses to individual pulses, but evokes the same response as a 

continuous light stimulus. In this study, we determine whether visual processing speed varies with flight 

ability in closely related species by comparing the FFFs in three cockroach species: Periplaneta 

americana (American cockroach), Blaberus craniifer (Death’s head cockroach), and Gromphadorhina 

portentosa (Hissing cockroach). Both P. americana and B. craniifer possess the ability to fly while G. 

portentosa lacks wings. We measured FFFs of summed photoreceptor responses in the compound eye 

using electroretinogram (ERG) recordings under dark adapted conditions and presenting different light 

stimulus intensities. 

 

 

51. Functional changes in plasticity of the prelimbic and infralimbic cortex in response to chronic 

alcohol exposure and stress 

 

 Tiffany Nguyen
1
, Reginald Cannady

2
, and Patrick Mulholland

2
  

 1
Department of Biology, College of Charleston 

 2
Department of Neuroscience, Medical University of South Carolina 

 

Alcohol Use Disorder (AUD) is the problematic pattern of alcohol dependence leading to clinically 

significant impairment. The effects of chronic alcohol consumption on the brain are diverse and may be 

influenced by a variety of factors, including stress. To investigate the mechanisms contributing to AUD, 

we explored how chronic alcohol and stress alter synaptic plasticity within the prefrontal cortex (PFC) 

using a mouse model of ethanol dependence and stress co-exposure that produces escalation of drinking. 

Preliminary findings showed that there are differences in plasticity between the infralimbic and 

prelimbic subregions of the PFC. Changes observed in the IL-PFC were transient in nature and occurred 

early after induction of long-term potentiation; there were no significant changes observed in the PrL-

PFC. Together these findings suggest that alcohol and stress have complex effects on synaptic plasticity 

in the PFC. 

 

 

52. Spectro-Temporal Modeling in Gamma-Ray Bursts 

 

 Rebecca Brnich and Dr. Jon Hakkila 

 Department of Physics and Astronomy, College of Charleston 

 

We discuss the development of an empirical model that replicates time-evolving gamma-ray burst 

(GRB) pulsed emission. Our approach was to model a time-evolving GRB pulse, account for the loss of 

photons by folding it through a detector response matrix, and compare the resulting energy spectrum to 

BATSE data. We reproduced pulse evolution with a simple model consisting of an energy-decaying 

broken-power law. 

 

 



53. Examination of Glutamate Levels in the Nucleus Accumbens of Mice Using DREADD 

Manipulation and Microdialysis Procedures 

 

 A. N. Lane
1
, H. C. Becker

2
, and W. C. Griffin

2
 

 1
Department of Biology, College of Charleston 

 2
Charleston Alcohol Research Center, Department of Psychiatry and Behavioral Science 

 Medical University of South Carolina 

 

This study investigated how to alter the pathway from the ventral subiculum to nucleus accumbens with 

excitatory or inhibitory DREADDs in order to increase or decrease the concentration of glutamate in the 

nucleus accumbens. Artificial cerebral spinal fluid was pumped through microdialysis lines to obtain 

baseline glutamate levels, followed by clozapine-N-oxide to activate the DREADDs to allow for reverse 

perfusion. In the first study, the last samples collected supported the hypothesis of inhibitory DREADDs 

lowering and excitatory DREADDs increasing the glutamate concentration in the nucleus accumbens 

compared to baseline levels. The second experiment concluded that only the first two samples after 

reverse perfusion of a higher dose of CNO produced a higher glutamate concentration with excitatory 

DREADDs. With fluctuating glutamate concentrations, it is suggested that more studies need to 

determine how to artificially and pharmacologically alter the ventral subiculum to nucleus accumbens 

pathway in order to produce a behavioral response.     

 

 

54. Effect of Silver Nanoparticle Size and Surface Coating on Sulfidation by Zinc Sulfide 

 

 Bach D. Nguyen, Heather C. Lieb, Emily R. Ramsayer, and Dr. Katherine M. Mullaugh 

 Department of Chemistry and Biochemistry, College of Charleston 

 

Silver nanoparticles (Ag NPs) are widely used in consumer products because of their anti-microbial 

properties. However, the increased use of Ag NPs has raised concerns about their toxicity in the aquatic 

environment. Previous studies have shown that reacting Ag NPs with sulfide yields a stable, nontoxic 

product. In this study, the effects of size and capping agents of Ag NPs on their sulfidation by metal 

sulfide was examined. Reaction of Ag NPs over time with zinc sulfide (ZnS) was monitored with 

UV/vis. Transmission electron microscopy was used to image Ag NPs and the product after reaction 

with ZnS. The release of Zn
2+

 ions the resulted from the cation exchange reaction was measured in 

situ with anodic stripping voltammetry. Results demonstrate sulfidation of small Ag NPs happen at a 

faster rate due to their higher relative surface area. Furthermore, sulfidation of citrate-capped NPs 

proceeds faster relative to NPs capped with polyvinylpyrrolidine. 

 

 

55. Investigating the Effects Of Wet-Dry Cycling on the Composition and Structure of Prebiotic 

Peptides 

 

 Keon Rezaeerod
1,2

, Jabbarrius N. Ervin
1,2

, Molly T. Soper-Hopper
2,3

, Rachel E. Simoneaux
1,2

, 

 Facundo M. Fernandez
2,3

, and Jay G. Forsythe
1,2

  
 1

Department of Chemistry and Biochemistry, College of Charleston 
 2

NSF/NASA Center for Chemical Evolution 
 3

Georgia Institute of Technology 

  

An outstanding question in origins-of-life research is how peptides arose on the primordial Earth. Over 

the past half century, researchers have been exploring ways in which amino acids may have condensed 



into peptides. Although heating amino acids to evaporation can produce short peptides, this reaction is 

typically not efficient due to the formation of cyclic dipeptide, or diketopiperazine (DKP), byproducts. 

Here, we cyclically evaporated mixtures of amino acids and hydroxy acids to form depsipeptides, or 

peptides with a mixture of amide and ester bonds. Depsipeptides typically avoid DKP formation, as 

cyclic esters are less stable than cyclic amides. We seek to learn more about depsipeptide structures and 

properties.  

 

 

56. Development of Bio-based Drug Delivery Systems 

 

 Kristen Weeks, Patrick Gross, Nathan Adamson, and Dr. Neal Tonks 

 Department of Chemistry and Biochemistry, College of Charleston 

 

Polyurethanes are widely used materials that have applications from paint coatings to soft/rigid foams. 

More recently, polyurethanes are being developed for medical applications.  This projects focus is on 

modifying the polyurethanes to incorporate drug delivery purposes. Polyurethanes are produced from 

the reaction between a diisocyanate and a polyol. For this study, four different diisocyanates were used 

with a soy-based polyol to synthesize the polyurethanes. By incorporating a pro-drug diol into the 

polyurethane matrix, a material was produced that will slowly release the drug under physiological 

condition. The pro-drug is produced via esterification followed by cleavage of the acetal to form a diol. 

The diol allows the pro-drug to be covalently incorporated into the polyurethane backbone, while the 

ester is easily cleaved under physiological conditions for drug releasing purposes. The focus of this 

study was the synthesis and degradation of nalidixic acid pro-drug when incorporated into different 

polyurethanes.  

 

 

57. Earthquake and Groundwater Interactions Using Water Level and Seismic Data  

 

 Paige Freeman and Timothy Callahan 

 Department of Geology and Environmental Geosciences, College of Charleston  

 

Oklahoma has been injecting their wastewater deep into the ground and low magnitude  earthquakes 

have been occurring. Groundwater levels also seem to change during or after an earthquake, such as 

seen in Alaska and California. Water level data from wells were used to obtain information 

about changes in the water table that may correlate to seismic activity, and injection site location and 

seismic data were used to study cases from Oklahoma. A correlation between well injection sites and 

earthquakes over a 3.0 magnitude were determined using the data provided. There was also a correlation 

between dramatic water table changes and earthquakes. The results show how groundwater and 

earthquakes can influence each other and  

that people should plan accordingly when it comes to their water resources and the potential of 

earthquake hazards.  

 

 

 

 

 

 

 

 



58. Landsat-5 mapping of environmental change-over-time in North Charleston, South Carolina 

 

 Nicole Moor
1
, Kiah Krus

1
, Grant Thompson Jr.

2
, Taylor Cronin

2
, and Dr. John Chadwick

1
 

 1
Department of Geology and Environmental Geoscience, College of Charleston 

 2
Master of Science in Environmental and Sustainability Studies, College of Charleston 

 

Within the last few decades, development in the South Carolina Lowcountry has accelerated, resulting in 

a measurable loss of natural vegetation. In this study, satellite-based multispectral remote sensing 

(visible and near-infrared) data were used to map land-cover with change over time in a broad area of 

North Charleston. The data were collected from 10 Landsat-5 images of the area from 1984 to 1998. 

ENVI 5.5 and the minimum distance classification algorithm were used to conduct a supervised 

classification of the images into six broad categories of natural and man-made land cover based on their 

spectral reflectance.  Change in the proportion of land-cover types was monitored over time, revealing a 

loss in natural vegetation. Classification fidelity was verified by field work and recording geo-coordinate 

data using handheld GPS devices. The results show a decline in natural vegetation types, and one 

implication is the risk of flooding in inhabited areas increases. 

 

 

59. A Reanalysis of Amphibian Response to Prescribed Fire Using a Multi-scale Approach  

 

 Nicole Strauss and Dr. Dan McGlinn 

 Department of Biology, College of Charleston 

 

Longleaf pine forests are biodiversity hotspots which are often managed with prescribed fire to restore 

associated plant communities. Little is known about how this affects amphibians, which can be sensitive 

to environmental changes. An important study in Francis Marion National Forest indicated that longer 

burn intervals would benefit amphibian species. We resampled the historical sites and recorded pond 

water chemistry. Though we are still processing this data, we have reanalyzed the historical study using 

a new multi-scale approach which unpacks the components of biodiversity change. Our reanalysis 

indicates that time since fire is a poor correlate to amphibian biodiversity. We found an overall weak 

positive correlation between species richness and time since fire, but this was only apparent at the 

coarsest spatial and temporal scale. Water chemistry was a better predictor of biodiversity than fire. Our 

results indicate that amphibian communities are relatively robust to variation in prescribed fire.   

 

 

60. Monitoring Natural Vegetation in Charleston, SC in the 21st Century Using Landsat Data 

 

 Noah Katz
1
, Anna Liu

1
, Michael Schwartz

1
, Caroline Vill

2
, and Dr. John Chadwick

1
 

 1
Department of Geology and Environmental Geosciences, College of Charleston  

 2
Department of Biology, College of Charleston 

 

The population in Charleston, South Carolina has risen from 310,964 people in 2000 to 401,438 people 

in 2017. The growing population has led to a significant loss of natural vegetation. The goal of this study 

was to map land cover types in Charleston throughout the 21st century with remote sensing to determine 

the effect that population growth has had on the proportion of natural vegetation. Ten multispectral 

images (from 2002-2018) collected by Landsat 5 and 8 were used, with moderate spatial resolution (30 

m). Landsat’s orbital repeat cycle of 16 days is beneficial for monitoring urban growth and land cover 

types. The images were processed in ENVI software, and the percent change in area of six land cover 



types over time was calculated using minimum distance supervised classification. The percent of natural 

vegetation in Charleston decreased over time with the increasing population. 
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We present results from the analysis of the X-ray spectra of a sample of high redshift quasars that show 

significantly blue-shifted and highly ionized absorption lines. We interpret these blue-shifted absorption 

lines as the result of near relativistic outflows and provide constraints on the wind properties. These 

properties are important in assessing the contribution of these winds to a feedback process that is 

thought to regulate the growth of their host galaxies. The outflow properties provide an insight to the 

dominant driving mechanism of the winds. Results from our correlation analysis between the properties 

of the quasar winds and their bolometric luminosities are compared to those of nearby Seyfert galaxies. 

 

 

62. Major League Pitch Predictor: Using Analytics to Beat the Best Pitchers in Baseball 
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Data analytics have become an essential part of strategy in professional sports, specifically baseball, 

over the past two decades. This essay explored the application of predictive analytics in professional 

baseball data. The project used data scraped from Major League Baseball's Statcast Database using the 

“baseballr” package of the R language. 

The final product is a mobile application that presents summarized historical results for the type 

(fastball, curveball, etc.) and location (outside, high, etc.) of pitches an MLB pitcher threw given a 

certain situation (two outs, three balls, two strikes, etc.) as a means for predicting the next pitch from 

that player in real time. The results showed that while some pitch inferences can only be given with 

around 40% confidence or lower, many can be given with 70% confidence or higher. This work is 

significant in making real-time predictive decisions on pitcher behavior in Major League Baseball. 
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Cocaine dependence is a serious public health problem for which there are no effective treatments. This 

stimulant increases synaptic levels of dopamine via direct inhibition of the dopamine transporters, those 

of which may also be influenced by dopamine antagonists such as SCH and Sulpiride. Optogenetically 

evoked local field potentials (LFP) recorded from the medial prefrontal cortex (mPFC) of mice during 



basal conditions and dopamine antagonists administration were analyzed. We found that the steady 

dynamics of mPFC in response to light stimuli could be reconstructed in a three-dimensional phase 

space with topologically similar “8”-shaped attractors across different animals. Therefore, dopamine 

antagonists did not change the complexity of the recorded nonlinear data compared to the control case. 

Furthermore, although these phase space trajectories may look similar, their dynamics are significantly 

different. Our ultimate goal is to better understand the mechanisms of information processing under the 

influence of various dopamine transport modifiers. 

 

 

64. Phase Resetting in All-to-All Neural Networks 
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In the brain, there exist certain neurons that fire periodically without external perturbation, known as 

periodic oscillators. The rate at which one fires depends on its intrinsic properties and may change due 

to external perturbation. Perturbing the neuron at different points throughout its cycle of firing can give 

insight about the potential behavior of a given neuron, this is known as phase resetting. In fact, the 

transient effect of the perturbation on the neuron’s firing rate can be graphed as a phase resetting curve. 

Although a phase resetting curve has been successfully tabulated for single neurons; using the Hilbert’s 

Transform, the phase resetting curve for a multiple all to all neuron network can be tabulated as well. 

After computational analysis, it can be concluded that the PRC suspects the potential for several 

different phase-locked modes, all depending on its intrinsic properties and the other members of the 

network. 
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At intermediate rain rates (between 5-50mm/hr) tipping bucket rain gauges (TBRGs) generally report 

accurate rain accumulation totals. However, as rain rates increase this dependability breaks down and 

the gauges are known to underestimate rainfall. The goal of this experiment was to use a single 

Spectrum Technologies TBRG and quantify the undercounting associated with its readings at high rain 

rates. Results indicate that there is an increase in undercounting as the rain rates increase past 150mm/hr. 

To further the investigation, a different water delivery system that more realistically replicated rain was 

tested; this showed an increase in the magnitude of undercounting at all rain rates and in particular a 

significant increase in undercounting at lower rain rates. 

 

 

66. Heating surfactant-stabilized aqueous colloids of poly(3-hexylthiophene) by timed intervals 
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Aqueous colloids of conjugated polymers (CP), such as poly(3-hexylthiophene) (P3HT), are an 

attractive alternative for processing CP-based materials because the microstructure of the conjugated 

polymers can be optimized during the formation of the colloid. This method can significantly reduce the 



amount of hazardous organic solvents used during manufacturing. This investigation uses P3HT 

aggregates pre-assembled in mixtures of chloroform with hexane (Hex) or with dichloromethane (DCM) 

and subsequently dispersed in aqueous solutions of the surfactant sodium dodecyl sulfate (SDS) using a 

mini-emulsion method, during which solutions were removed from a warm water bath in regular timed 

intervals to observe how the application of heat affects the structural order (crystallinity) of the SDS-

stabilized aggregates of P3HT. The results indicate that the heating used during the mini-emulsion 

process has a significant impact on the resultant structural order of colloidal P3HT. 
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 The Southern Flounder, Paralichthys lethostigma, is an economically important flatfish inhabiting 

shallow coastal waters and estuaries along the coast of South Carolina. During comprehensive 

dissections, unidentified parasites were observed in the flounder’s orbits. In order to gain a better 

understanding of these parasites, they were quantified, isolated, and genetically analyzed. Of the 61 

Southern Flounder specimen dissected, 50.8% were infected. Female flounder were found to have a 

statistically higher intensity of infection than males. Likewise, a negative correlation between body size 

and parasite intensity was also observed. Further research into the effects of this parasite on Southern 

Flounder behavior is suggested. 

 

 

68. Total Gill Overload: Unintended Consequences of Urbanization 
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Tire wear is emerging as a significant source of land-based pollution for estuarine habitats. Scaling up 

the estimated tire wear production of 133 mg/mile/vehicle to the ~9.75 million daily miles traveled 

(VMT) in Charleston County infers that 1297 kg/day of microparticles are generated daily. Furthermore, 

since polyaromatic hydrocarbons (PAHs) adsorb onto these particles, they may transport additional 

pollutants into estuaries via stormwater runoff. 

We examined particle density in the gills of fiddler crabs (Uca pugnax) living close to roadway bridges 

with daily traffic counts of 2 to 50,500 (SCDOT VMT). Gill counts ranged from 3 to 41 particles/gill, 

and were positively correlated with VMT (p=0.0049). 

Since fiddler crabs are an important food source for many marsh predators, these results infer that the 

burgeoning traffic associated with Charleston’s rapid urbanization may be an increasingly important 

vector for the introduction of pollutants into Lowcountry marsh ecosystems. 

 

 

69. Development of Novel Pro-drugs for use in Bio-based Drug Delivery Systems 
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Polyurethane materials can be found in a variety of day to day items ranging from paint coatings to 

insulation foams. More recently, polyurethanes are being utilized as drug delivery systems, capable of 



targeted drug delivery. Polyurethanes are formed by reacting a diisocyanate with a fossil fuel based 

polyol. By incorporating a pro-drug diol during the polymerization, a material is formed with the desired 

drug covalently incorporated into the polymer backbone. Under physiological conditions, this material 

allows for the slow release of the active drug. Previous work has successfully produced drug delivery 

polyurethanes using a list of drugs: Nalidixic acid, trimethoxy cinnamic acid (TMCA), alpha methyl 

cinnamic acid (AMCA), and naproxen. The objective of this study was to successfully synthesize pro-

drugs, incorporate them into the polymer backbone, and determine the effects different diisocyanates 

have on the release kinetics of active drugs from the polymer backbone. 
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With an ever worsening global obesity pandemic, we sought to develop a cell-based system to assess 

individuals’ obesogenic potential. Genetic predispositions, lifestyle choices and obesogenic chemicals 

likely combine to make a person obese. Dioctyl sodium sulfosuccinate (DOSS) is a common emulsifier 

found in many consumer products and is an obesogen: a ligand for peroxisome proliferator-activated 

receptor gamma (PPARG), a driver of 3T3-L1 fibroblasts to form adipocytes, and a promoter of obesity 

over bone development in animals. Conversely, vitamin D is a ligand for the vitamin D receptor (VDR), 

prevents adipogenesis in 3T3-L1 cells, and promotes bone development. In our system, 3T3-L1 cells 

were exposed to DOSS and serial dilutions of high activity 1,25-dihydroxy vitamin D3. With increasing 

concentrations of vitamin D3 we observed decreasing adipogenic differentiation. We next replaced fetal 

bovine serum (FBS) with human sera from different individuals and observed one of two different 

phenomena: 1) a shift in the adipogenesis in our dilution series; or 2) a loss of cell attachment. The first 

suggests a difference in individual obesity risk, and the second suggests insufficient growth factors to 

maintain the cells (the same phenomenon occurred when we reduced the percentage of FBS). Our 

current studies focus on maintaining 3T3-L1 cell attachment in the serum of different people. 

Ultimately, we would like to delineate the factors that make one person’s serum obesogenic and 

another’s not. 

 

 

71. An Automated System for Polyp Detection in Wireless Capsule Endoscopy Images Based on 

Deep Learning  
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Wireless capsule endoscopy (WCE) enables physicians to examine the digestive tract without any 

surgical operations, at the cost of a large volume of images to be analyzed. In the computer aided 

diagnosis of WCE images, the main challenge arises from the difficulty of robust characterization of 

images. This study aims to provide discriminative description of WCE images and assist physicians to 

recognize polyp images automatically. In this project, we develop an automated system for polyp 

detection in WCE images based on deep learning which is an improvement to the neural network that 

contains more computational layers that allow for higher levels of abstraction and prediction in the data. 
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We present a method for combining data from multiple Kinect motion-capture sensors into a common 

coordinate system. Kinect sensors offer a cheaper, potentially less accurate alternative for full-body 

motion tracking. By incorporating multiple sensors into a multiscopic system, we address potential 

accuracy and recognition flaws caused by individual sensor conditions, such as occlusions and space 

limitations, and increase the overall accuracy of skeletal data tracking. We merge data from multiple 

Kinects using a custom calibration algorithm, called K-Multiscope. K-Multiscope generates an affine 

transform for each of the available sensors, and thus combines their data into a common 3D coordinate 

system. We have incorporated this algorithm into Kuatro, a skeletal data pipeline designed earlier to 

simplify live motion capture for music interaction experiences and installations. Finally, we present 

Liminal Space, a live duet performance for cello and dance, which utilizes the Kuatro system to 

transform dance movements into music. 

 

 

 

73. The Contrasting use of Fractured Rock Aquifers in California and Pennsylvania: A 
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Fractured rock aquifers are groundwater reservoirs in which groundwater is stored and transported 

through cracks, joints, or voids in the rock. In the past, fractured rock aquifers have been of little interest 

due to their unreliable well yields and rates of flow. Due to developments in drilling technology and 

increased demand for groundwater around the world, fractured rock aquifers are becoming increasingly 

significant. Analyzing the use of fractured rock aquifers could offer greater insight into an area of 

hydrogeology in which our current knowledge is somewhat limited. Pennsylvania is an example of a 

state that is dependent on fractured rocks for its groundwater. California, however, is not. The goal of 

this study was to compare and contrast the use of fractured rock aquifers in California and Pennsylvania, 

and reach a conclusion as to why each states’ dependence on fractured rock aquifers is so different, 

despite sharing many geological/geographical similarities. To do this, factors such as economic demands 

and population distribution were examined. The results of the study indicate that the states’ underlying 

geology is the primary cause of their reliance (or lack thereof) on fractured rocks for groundwater. 

 

 

74. Long Term Photometry of the Classical Novae X Serpentis and V1016 Sagittarii 
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Cataclysmic variable (CV) systems are made up of a white dwarf (WD) that accretes material from its 

companion star. Classical novae (CNe) occur in CV systems when enough accreted material builds up 

on the surface of the WD for runaway thermonuclear reactions to occur, which causes a dramatic 

brightening in the system. It is predicted in the Hibernation Model (Shara et al. 1986) that a post-



eruption nova should decrease in brightness by ~1 magnitude per century. To test this model 

observationally we studied the long term behavior of post-eruption CNe by collected data from the 

Harvard College Observatory plate archives, literature, and modern telescope observations. Using these 

data sources I constructed long term light curves of X Ser and V1016 Sgr. 
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Citizen science data is a valuable resource that can be overlooked due to its difficulty to access, 

organize, and understand, as well as the uncertainty and inaccuracies that comes with using non-

professionally gathered data. We built the Species Occupancy Aggregator in R (SOAR), an Rshiny 

application, that can query, organize, map, and detect bias in species occurrence data from the Global 

Biodiversity Information Facility (GBIF). GBIF is the largest repository of species occurrence data with 

over 1 billion records. Here we demonstrate SOAR’s capabilities using Loggerhead sea turtles (Caretta 

caretta) and how they change over time and space. The SOAR application makes it much easier to 

access, organize, understand, and clean citizen science species occurrence data. 

 

 

76. Protein Modification via Nucleophilic Aromatic Substitution 
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Due to the idiosyncratic nature of proteins, examination of the local electronic environment in their 

interior areas can be challenging. Proteins containing cysteine residues are susceptible to nucleophilic 

aromatic substitution at the thiol group. 3,4,5-Trifluorobenzonitrile (TFBN) is a small molecule that 

contains IR active (nitrile groups) and NMR active (fluorine atoms) moieties that can monitor changes 

in the electronic environment. TFBN has been shown to readily react with the sulfur atom of free 

cysteine via nucleophilic aromatic substitution with very little undesired byproducts. We investigated 

the potential for use of TFBN to tag more complex proteins using porcine hemoglobin as a substrate by 

monitoring product formation using UV spectrophotometry. Further, we investigated the necessity of 

thiol reduction, and the potential interference from interaction with reaction vessels. 
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Ethanol is a drug of abuse that exerts dose-dependent, biphasic effect on general locomotor behavior in 

vertebrates: increased locomotion at lower doses and decreased locomotion at higher doses.  Invertebrate 

models have been useful in understanding complex mechanisms in vertebrate systems due to the 

tractability of invertebrate nervous systems. In this study, we begin investigating whether Periplaneta 



americana (American cockroach) can serve as an invertebrate model for investigating the effects of 

ethanol on the nervous system.  As the first step to establish P. americana as such a model, we 

investigated dose-dependent effects of ethanol on P. americana general locomotor behavior.  After 

injection of ethanol (1%, 3%, 5%, 7%, 10% ethanol or 0% saline control), locomotor activity was 

recorded for five minutes.  Using Tracker (a free video analysis program), we measured total distance 

travelled, average velocity, walking time, stationary time, and walking bouts. 
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West Nile Virus (WNV) and Eastern Equine Encephalitis (EEE) are mosquito borne viruses affecting 

horses and humans in the United States. Both viruses can be deadly for horses or cause long-term 

neurological deficits such as ataxia and limb weakness. WNV and EEE are more prominent in areas 

with a high mosquito population. However, despite the South Carolina Low Country having a high 

mosquito population, there are few cases of either virus compared to the rest of the country. Using the 

Equine Disease Communication Center and USDA Animal and Plant Health Inspection Service 

databases, the incidences of WNV and EEE in South Carolina were compared to other US regions over 

the last decade. Vaccination status, survival, and symptoms were also examined for the virus 

epidemiology in 2018. Case studies provided additional information on symptom onset for the virus, 

possible treatment options, and measures that could be taken to prevent equine infection with either 

virus. 
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Extensive usage of tires leads to material shedding onto roadway surfaces, which can lead to dispersal in 

the environment. Ongoing studies are finding that tire particles are likely a dominant type of 

microplastic emitted into Charleston Harbor. This material also is known to carry contaminants, such as 

heavy metals and polycyclic aromatic hydrocarbons. It is important to develop methodologies for 

monitoring these environmental particles. Hydrogen peroxide digestion is a recommended method for 

isolating microplastics from environmental matrices. Digestion trials were performed with crumb rubber 

at 1%, 10%, and 30% H2O2(aq) at varying temperatures, and weight, particle number and area were 

metrics used to track compatibility of the method. Microscopy images were analyzed using ImageJ. 

Results suggest that this standard methodology is not ideal for crumb rubber because of potential 

deterioration of particles. Ongoing work will test the method in presence of organic matter and evaluate 

alternative methods for environmental monitoring. 

 

 

 

 

 

 



80. Seasonal Variation in Patterns of Abundance of Early Life History Stages of Fishes Associated 

with the Invasive Red Alga Gracilaria vermiculophylla     
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This is an ongoing study of patterns of abundance of post-metamorphic fishes in the Charleston Harbor. 

We focused on two microhabitats, between June 2018 and January 2019. Samples were obtained by a 

fine-mesh seine hauled along a 15m transect through dense or sparse algal. Fishes captured were 

identified to the lowest taxonomic level possible. 5,609 specimens were caught, 4,095 of those from 

dense and 1,514 from sparse, and most caught were smaller than 20 mm SL. During the summer months 

the assemblage was dominated by Anchoa mitchilli, Mugil curema, Eucinostomus sp., Syngnathus 

fuscus, and Menidia menidia. In fall and winter there was a shift to Leiostomus xanthurus, Lagodon 

rhomboides, Archosargus probatocephalus, Anchoa mitchilli, and Micropogonias undulatus. These 

species had higher abundances in dense beds. Overall, dense sites support much higher abundances. 

Based on our study to date, Gracilaria vermiculophylla provides important nursery resources for many 

ecologically and economically important fishes. 
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The broadband chirped-pulse Fourier transform-microwave (CPFT-MW) spectrum (2-8 GHz) of 4-

methyl-1,1-difluoro-1-silacyclohexane has been recorded. Isotopologues observed in natural abundance 

provided verified substitution structures of the lowest energy conformers. Infrared spectra (3100 to 400 

cm
-1

) of the sample were also recorded. The enthalpy difference between the axial and equatorial 

conformers was determined to be 200 ± 15 cm
-1

(1.47 ± 0.16 kJ mol
-1

), with the equatorial conformer as 

the more stable form. Approximately 46 ± 2% of the axial form is present at ambient temperature. By 

utilizing the microwave rotational constants of five isotopologues for equatorial structures the 

parameters were predicted from MP2(full)/6-311+G(d,p) calculations. The structural parameter values 

for the equatorial and axial forms are for the heavy atom distances (Å): Si−F = 1.608; Si−C = 1.884; and 

angles (deg): ∠FSiC = 108.9; ∠ClCSi = 104.9. The results are discussed and compared to related 

molecules.   
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The Microwave Spectrum of 1,1-Difluorosilacyclopent-3-ene was obtained using a Chirped Pulse 

Fourier Transform Microwave (CP-FTMW) spectrometer operable in the 6-18 GHz region of the 



electromagnetic spectrum. Spectra were observed using two separate 6-12 and 12-18 GHz broadband 

search regions. 100,000 averages were obtained and spectra for the parent, 
12

C, 
29

Si, and 
30

Si isotopes 

were observed and analyzed to determine the isotopic substitution structure. Further analysis revealed 

unexpectedly long Si-C bond lengths (1.9-2 Å) as well as unexpectedly short C-C and C=C bond lengths 

(1.44 Å and 1.28 Å respectively). Similar effects were observed with bond angles. Splittings of various 

transitions were observed that are indicative of a low barrier of motion through the plane of the ring, but 

not enough transitions were observed to fully quantify the barrier height. Data from the ab initio 

calculations were used to predict the vibrational harmonic force constant, fundamental wave numbers, 

infrared intensities, Raman activities, and depolarization ratios for this molecule. The results are 

compared to the corresponding properties of some related molecules. 
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Meadow and prairie voles, within the genus Microtus, have become important test subjects in medical 

and social research because their distinct behaviors reflect our own social patterns. Prairie voles are 

monogamous: a male mates with one female and participates in rearing his young. In contrast, male 

meadow voles mate with several females each season, and are not involved with the offspring. This 

study investigates whether these behavioral patterns are reflected in anatomical differences. One 

possibility is the length of the cochlea: male prairie voles are sensitive to the high-pitched sounds of 

their young, and previous studies have shown that they detect higher frequencies than meadow voles.  

Therefore, it might be expected that the cochleas of prairie voles are longer than those of meadow voles.  

Preliminary results from MicroCT scan data and in-silico 3D reconstructions suggest that this may 

indeed be the case, however, further analysis is necessary for conclusive results. 

 

 

84. pH Rate Profile in the Kemp Elimination 
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The Kemp elimination is a non-naturally occurring reaction, and a model for proton transfer 

 from aromatic substrates (in particular, benzisoxazoles). This reaction has been used in the past as a 

benchmark for the de-novo design of enzymes. The designed Kemp eliminases use a basic residue in 

their active site to initiate the proton abstraction from the substrate. We and other groups recently found 

that the Kemp Elimination may proceed through a redox pathway, which is different from the classical 

base-catalyzed process that occurs in aqueous solution. Herein, we analyzed the effect of pH on the 

Kemp elimination catalyzed by two heme proteins, hemoglobin and myoglobin. For both proteins, the 

pH-rate profiles were not log-linear with a slope of 1, suggesting a more complex pathway than the 

base-catalyzed one. Our results, combined with previous results from our lab, strongly suggest that these 

proteins catalyze the Kemp elimination through a redox mechanism. 

 

 

 

 



85. Functional trait responses to temperature and soil-nutrient environments of Arabidopsis 

thaliana knockout mutants 

 

 Jamison Lee and Dr. Courtney Murren 

 Department of Biology, College of Charleston 

  

Organisms often exhibit environment-specific changes in phenotype expression; this is called 

phenotypic plasticity. Phenotypic environmental responses can vary by environment. To better 

understand the relationship of genes with known physiological function, mutants of Arabidopsis 

thaliana with physiologically related genes knocked out were grown across multiple environments in 

several experiments. To screen for mutants that exhibited environmentally-related phenotypic variation 

of physiological and fitness traits of interest, we examined plants grown across temperatures, soil 

nutrient levels, and from an experiment with varied levels of moisture. Fitness measures (reproductive 

output) were taken for each plant, and stomatal density was measured for each plant’s largest leaf. It was 

hypothesized that prominent differences in stomatal density would be found among lines. Results 

indicate the presence of genotype-by-environment interactions affecting multiple aspects of plant 

phenotype. Studying phenotypic plasticity in A. thaliana can widen our breadth of knowledge about 

various crop plants, leading to many agricultural applications. 

 

 

86. Biogeography of Benthic Microalgae: Potential Bioindicators for Estuaries 

 

 Max Cook, Kristina Hill-Spanik, Connor Graham, and Craig Plante 
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Benthic microalgae (BMA) are single-celled eukaryotes that inhabit beach and mud sediments. BMA 

communities have potential to be bioindicators because they are small in size and abundant. BMA 

communities are thought to be ubiquitous, shaped strictly by environmental conditions. According to the 

Baas-Becking (1934) hypothesis, microorganisms have no dispersal limitation. Our purpose was to 

examine BMA biogeography and to test environmental vs. spatial influences in salt marsh ecosystems. 

Sediment was collected at various spatial scales from five barrier islands for high-throughput DNA 

sequencing, and twenty-four environmental variables were measured. Analysis of similarity and PCoA 

showed that communities were distinct among islands. Mantel tests revealed that the majority of 

environmental factors were significantly correlated with community similarity, while geographic 

distance revealed a weaker, negative correlation with community similarity. Thus, BMA community 

structure likely cannot be used to assess environmental health, although it’s possible that individual 

species could be used as indicators. 

 

 

87. Comparative phylogeny of MAP65 and OVATE gene expression in plants 

 

 Margaret Munz and Mark D Lazzaro 
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 Thousands of years of cultivation and selective breeding have produced a wide variety of fruit species 

that vary greatly in shape and color. Recent studies conducted on Solanum pimpinellifolium, the wild 

ancestral relative of cultivated tomato, indicate that OVATE is a gene that controls fruit and organ shape 

by interacting with microtubules to alter the patterns of cell division and expansion during fruit 

development.  The mechanism for this interaction is unclear but data from our lab indicates that MAP65 



gene expression correlates with OVATE gene expression during S. pimpinellifolium fruit development.  

MAP65 is a microtubule associated protein involved in plant cell division and a potential mechanistic 

link for OVATE function.  To examine whether this correlation might extend beyond tomato, we 

compared the gene expression phylogeny of MAP65 and OVATE across land plants. 

 

 

88. Data Science Predictive Application for Country Instability (DSAPCI) 

 

 Courtney Beckham and Lancie Affonso 
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This project explores the follow-up model of the Analyzing Complex Threats and Operations Readiness 

(ACTOR) model employed by the United States government. The ACTOR model aggregates data on 12 

factors from 159 countries over the period 1975-1999 to predict the level of instability a country will 

experience. The new modeling system is known as the Integrated Crisis Early Warning System 

(ICEWS) and incorporates the same background as the previous model, but with a few updates and a 

public database. This project used that database to explore the importance of data visualization in 

predictive modeling. Building off of data from the ICEWS database, an interactive website was created 

to fill the gap between non-technical and technical people alike. By allowing the data visualizations to 

be built on their own, customization allows the user to explore the data and provides the opportunity to 

build a report off of saved visualizations. 

 

 

89. Expression of Anticancer Target Protein Kinase CK2α 

 

 Wyatt Wofford
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 1
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 2
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Casein kinase II (CK2) is a heterotetrametric enzyme that is responsible for both the positive and 

negative regulation of cellular proliferation. The active domain, casein kinase II alpha (CK2α), has been 

labeled as an anticancer target. This work describes the bacterial expression and isolation of 

recombinant CK2α. With CK2α in hand, co-crystallography can be obtained with novel kinase 

inhibitors.  Particularly, the natural product, Manzamine A (ManzA), is of interest because in vitro and 

in silico data suggest ManzA potently targets CK2α. Therefore, the optimized production of CK2α is an 

essential step towards elucidating the anticancer mechanism of ManzA. 

 

 

90. The Impacts of Extracellular Matrix Remodeling on Mesenchymal Cell Populations in Early 

Heart Development 
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Congenital heart defects arise from malformations of the outflow tract (OFT), a developmental precursor 

to the aortic and pulmonary arteries and valves.  A protease, ADAMTS5, is required to cleave its 

proteoglycan substrate, versican, and facilitate remodeling of the cardiac OFT during development.  We 

hypothesize that cardiac mesenchymal cell populations are impacted in Adamts5
-/-

 mice, due to 



increased versican levels. Mice containing transgenes with Cre-recombinase and gene promoters 

expressed in different mesenchymal cell populations were utilized to trace epithelial to mesenchymal 

(EMT) and cardiac neural crest (CNC) populations during development.  3D reconstructions and 2D 

images of the OFT were analyzed and revealed CNC and EMT mesenchymal cells were altered within 

the OFT of Adamts5
-/-

 mice. These data suggest extracellular matrix remodeling via ADAMTS5 is 

required during development and changes in proteoglycan cleavage may serve as biomarkers of 

cardiovascular disease and/or be used as novel therapeutic targets to treat congenital heart defects. 

 

 

91. How Do You Tell Compelling Stories with Your Data? 

 

 Mike Grimes, Julia Goldman, Garrett Brenner, Brandon Williams, and Lancie Affonso 

 Department of Computer Science, College of Charleston 

 

Dramatic and compelling stories have a tendency to appeal to the hearts and minds of many, but 

compelling stories cloaked by misleading information can generate a stressful environment and a false 

view of global circumstances. Our project utilizes Gapminder, a free tool to help you develop a factual 

worldview. Gapminder develops clean, dynamic data visualizations to let people explore the vast 

treasure of global statistics. 

Have you ever wondered what other people’s lives are like around the world? Do people in China or 

Tanzania earn as much money as you do?  Do they earn more? Dollar Street, by Gapminder, visualizes 

this for you. We are engaging this tool to use photos as data to show how individuals live, based on 

income, around the world. 

 

 

92. Improving Student Retention by Predicting Scholarship Renewal Eligibility 

 

 Mackenzie Schaich
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 1
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 2
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South Carolina awards the Legislative Incentive for Future Excellence (LIFE) scholarship of up to 

$5000 to residents attending a public university who achieve two of three criteria based on high school 

GPA, ACT/SAT score, and class rank. Between 600 and 800 LIFE scholars enroll at College of 

Charleston annually. However, by the end of their freshman year, 47% of scholars fail to meet the 

renewal requirements. Of those who are ineligible for renewal, 45% fail to return to CofC the next year. 

Identifying students who are at-risk of losing their LIFE scholarship is advantageous to both individual 

students and the institution. We can predict with 70% accuracy which students will become ineligible to 

renew their scholarships based on data known at the time of enrollment. In addition, we can group the 

students into different risk profiles so that targeted intervention can be undertaken to prevent students 

from losing eligibility. 

 

 

 

 

 

 

 



93. Binding and Crystallography Studies of 4-methoxy-tetrahydrobiopterin bound to Endothelial 

Nitric Oxide Synthase Heme Domain  
 

 Courtney E. Lloyd, Ana Lesmes-Ortega, and Dr. Amy Rogers 

 Department of Chemistry and Biochemistry, College of Charleston 

 

Nitric oxide (NO) is exclusively synthesized in vivo by one of the three isoforms of nitric oxide synthase 

(NOS).  Endothelial NOS (eNOS) is responsible for producing NO for vasodilation, angiogenesis, and 

overall cardiovascular health.  The highly coupled catalyzed reaction of eNOS that coverts L-arginine 

and molecular oxygen to L-citrulline and NO is dependent on the cofactor 5,6,7,8-(R)-

tetrahydrobiopterin (BH4) delivering one electron to the heme center.  Herein, we have investigated the 

binding of a BH4 analog, 4-methoxy-BH4, to eNOS(HD) in the presence of the intermediate substrate, 

N-hydroxy-L-Arginine, to better understand how BH4 facilitates this highly coupled electron delivery. 

 

 

94. Using Datasets to Visualize HAP Levels in the United States 

 

 Emily Chafin, Madeline Giudice, Janneke Morin, Camille Sullivan, and Lancie Affonso 

 Department of Computer Science, College of Charleston 

 

The Environmental Protection Agency (EPA) has designated 187 compounds often found in the 

atmosphere as hazardous air pollutants (HAPs). These toxins can cause serious health issues, such as 

cancer and birth defects. Currently, the EPA has several stations that monitor and record the levels of 

different HAPS in multiple locations across the United States, but the data they produce is not easily 

accessible to the general public. 

Our website, What’s HAPpening to Our Air, aims to provide the public with a resource that visualizes 

HAPs levels across the United States as well as supply pertinent information, such as how the 

compounds are released into the air and the potential effects on human health. This will allow citizens to 

become more aware of the increasing amount of pollutants present in the atmosphere and hopefully take 

action to increase environmental health. 

 

 

95. Using Datasets to Visualize Weather Variables for Real Estate Investments 

 

 Loftin Kohn, Georges Mahama, and Lancie Affonso 

 Department of Computer Science, College of Charleston 

 

Flooding and high-water levels can be devastating to communities and investors all around the world. 

With climate change and global warming, sea levels are rising, making flooding an even more pressing 

issue. Our project will create the design for a webapp that aims to educate communities and future 

prospective investors of retaining water and flood prone properties in their area and help them make 

more informed and data driven decisions for future real estate investments. 

 

 

 

 

 

 

 



96. SolarApp to Incentivize Solar Energy 

 

 Ethan Kautz, Augusto Gonzalez-Bonorino, and Lancie Affonso 

 Department of Computer Science, College of Charleston 

 

Solar energy contributes only 1.6% of the total electric power consumed in the United States. Since 

2008 US installations have grown from 1.2 GW to 30 GW. This is enough capacity to power 5.7 million 

average American homes. Moreover, the average cost of a panel has dropped more than 60%. To 

incentivize the installation of solar PhotoVoltaic (PV) panels an application was developed with two 

functions. Given a location, SolarApp yields the potential electric power output from a PV panel system 

and estimates the annual dollar value of that production. In addition, for each state, an interactive map 

shows the fraction of the average per capita electric power consumption that could be covered by PV 

systems. This app will hopefully inspire citizens to adopt solar energy and take a step forward toward 

sustainable cities. 

 

 

97. Visualizing Denial of Service (DoS) and Distributed Denial of Service (DDoS) Attacks 

 

 Ethan Guthrie and Lancie Affonso 

 Department of Computer Science, College of Charleston 

 

How do cyber-attacks such as DDoS (distributed denial of service) or DoS (denial of service) work?  

The goal of this project is to present key information about the methodology of these types of attacks to 

a wider audience using data visualization and storytelling, as well as to provide key information on how 

to avoid unwittingly becoming a victim in DoS/DDoS attacks. 

 

 

98. Integrating STEAM Education in Classroom Living Learning Communities 

 

 Blaine Billings, Terence Carey, Xandre Clementsmith, and Lancie Affonso 

 Department of Computer Science, College of Charleston 

 

With the forecast of increasing necessity in modern polymaths, liberal arts education has shown its true 

colors through the importance of educating students as well-rounded scholar citizens. The advent of 

STEM and its rapid expansion over the past few years has only served to further these students’ 

education while taking away from the social sciences. STEAM education serves to bridge this gap, 

teaching students how to integrate the sciences and the arts. In this poster, we discuss the benefits of 

integrating STEAM education and various methodologies that educators can implement into the 

classroom in order to better improve university instruction and prepare students for the world after 

graduation. 

 

 

99. Genomic Comparisons of Zetaproteobacterial Populations  

 

 Nisarg Patel and Dr. Heather Fullerton 

 Department of Biology, College of Charleston 

 

Metagenomic analysis of functional genes can elucidate adaptive differences across bacterial taxa. The 

recently described class of Zetaproteobacteria were originally found to be abundant at marine 



hydrothermal vents high in iron. The Zetaproteobacteria form microbial mats, which were collected 

from various sites in the Mariana arc and back-arc. From these, DNA was extracted and amplified by 

Illumina MiSeq 2X300bp sequencing followed by assembly. The assembled contigs were binned by 

taxonomy and gene annotation was performed with IMG. Key genes in the metabolic processes were 

enumerated for each class of bacteria. Zetaproteobacteria predominantly have RubisCo form II over 

RubisCo form I indicating adaptation to lower oxygen environments. Zetaproteobacteria also favored 

the cbb3 form of Cytochrome C Oxidase over the aa3 type for high oxygen. Zetaproteobacteria also were 

found to lack NifH (Nitrogenase iron protein), aclB (ATP citrate lyase β subunit), and RubisCo form III 

and IV.   

 

 

100. Incorporation of New Data to Refine the Tectonic History of the Gulf of Mexico, 230 Ma - 180 

Ma 
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 1
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 2
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 3
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When Pangea assembled ~330 million years ago, several small tectonic plates, including the Yucatan 

and Florida, were accreted to the margin of North America. Though the broad tectonic history of the 

area is well understood, details such as the exact placement and movement of these small blocks remain 

unresolved. We incorporated new data from potential fields, seaward dipping reflectors, pre-salt 

stratigraphy, extension estimates, and rift basin orientation to build our own model that reconstructs the 

movement of the Yucatan plate. With this model, we determined the position of the Yucatan and Florida 

blocks at 180 Ma, 200 Ma, and 230 Ma. We found that the blocks underwent a significant change in 

deformational style at ~200 Ma, reflecting a change in stress and plate motion associated with the 

Central Atlantic Magmatic Province and the opening of the Atlantic Ocean. 

 

 

101. The Niche Conservatism and Ecological Limits Hypotheses and Patterns of Shark Diversity 

 

 Emmaline R. Sheahan
1
, Gavin J.P. Naylor

2
, and Daniel J. McGlinn

1
 

 1
Department of Biology, College of Charleston 

 2
Florida Program for Shark Research at Florida Museum of Natural History, University of 

 Florida 

 

The Niche Conservatism and Ecological Limits hypotheses propose that different ecological 

mechanisms produce an increase in richness along energy gradients. Although these hypotheses share 

similar predictions, studies suggest they may be differentiated by examining bivariate relationships 

between phylogenetic and energy metrics. This study aims to gauge the influence of these two theories 

in determining spatial patterns of diversity. We tested the usefulness of this framework using sharks, and 

relationships between global sea temperature, shark richness, and shark mean root distance were 

examined, as were beta values for phylogenetic trees. The Ecological Limits Hypothesis yielded higher 

influence for both the global and subclade analyses. 

 

 

 

 



102. Structural and Biophysical Characterization of Human Neuropeptide Galanin 

 

 Katelyn N. Kraichely, Cecilia M. Hendy, Sarah Clinkscales, and Michael W. Giuliano 

 Department of Chemistry and Biochemistry, College of Charleston 

 

Human galanin (hGal) is a 30 residue neuropeptide with potential for medicinal use as a neuroprotective 

and anticonvulsant agent. However, a high-resolution structure of galanin or of its pharmacologically 

active N-terminus has not been determined, and could provide useful data for eventual drug design. In 

this work, we observe proton-proton spatial interactions in hGal fragments using Nuclear Magnetic 

Resonance spectroscopy. After converting these interactions to real distances, we calculated and 

compared the structures of N-terminal galanin fragments with lysine solubility tags, hGal(1-12)KK, 

hGal(2-12)KK, and hGal(1-17)K. The structure of these fragments is dictated by clustering of 

hydrophobic side chains and forms an -helix when the N-terminal glycine is present. The structure of a 

C-terminal fragment, hGal(17-30), is significantly less ordered than the N-terminus. Based on 

hydrophilic character in the C-terminal sequence, we propose the C-terminus functions to maintain the 

peptide’s solubility in aqueous solution, allowing the N-terminal binding structure to form.  

 

 

103. Survey of the terrestrial invertebrate community on the dune system at Kiawah Island 

 

 Mary Bresnihan, Eric McElroy and Kristen Gold 

 Department of Biology, College of Charleston 

 

The aim of this study was to generate an inventory of terrestrial invertebrates inhabiting the sand dunes 

on Kiawah Island and to investigate spatial and temporal patterns within the invertebrate community. 

Surveys of five sites were taken in early July, early August and late August of 2018. Pitfall traps were 

used to collect invertebrates, and the types of vegetation and physical characteristics around each trap 

were also recorded. Specimens were then identified to varying degrees of specificity. More invertebrates 

were collected in July when compared to August, while the number of ants collected was higher in early 

July and late August than early August. Invertebrates were more abundant at sampling sites inland from 

the foredune. No significant difference in total invertebrates or total ants was noted between survey 

sites. 

 

 

104. Exploration and Analysis in Active Filtration of Water in Stormwater Retention Ponds   

 

 Hailey Connell, Shannon Ware, Addie Miller, Alex Hopersberger, Dana Pelkey, and Dr. Vijay 

 Vulava 

 Department of Geology and Environmental Geosciences, College of Charleston 

 

South Carolina is currently undergoing rapid urbanization, leading to both increased flooding potential 

and watershed pollution. Stormwater retention ponds (SWPs) are a management practice built to 

alleviate flooding hazards. However, SWPs are not well regulated 

 and often become highly contaminated with harmful nutrients and trace metals through runoff from the 

surrounding area. The College of Charleston’s Geochemistry course has designed and engineered 

laboratory scale filtration devices that utilize hemp fibers and activated charcoal to remove these 

contaminants. The experiment was conducted using samples from a SWP in Park West, Mount Pleasant, 

and compared levels of targeted contaminants before and after filtration. The results are consistent with 

the need for specialized filtration equipment that can be successful in removing contaminants. This 



project will fuel future College of Charleston research in different methods of remediation and the 

effects that a lack of SWP regulation creates in South Carolina.   

 

 

105. Investigating the Effect of Stellar Activity on Planet Formation and Evolution  

 

 Dereck Morgado, Blake Mino, Lucy Williamson, Will Ceva, Dr. Giovanni Pinzon, Dr. Max 

 Moyano, Dr. Ana Uribe, and Dr. Joseph Carson 

 Department of Physics and Astronomy, College of Charleston 

 

The relationship between short burst stellar activity, such as solar flares or magnetic storms, and the 

formation and development of planets has yet to be fully explored. We sought to understand this link, 

providing additional understanding to existing planet formation models as well as insight into how this 

relationship affects the evolution of potential life forms inhabiting a planet in orbit around a highly 

active star. Target stars were selected to be young, active, variable stars, and photometric and 

spectroscopic archival data were downloaded to determine the average energy output of these stars as 

well as their overall variability. Spectroscopic data was collected directly from the La Silla One Meter 

Telescope in Chile trip by CofC undergraduate members of this project in January. The data is input into 

simulations that model planet formation, focusing on how planet atmospheres develop under the 

influence of stellar activity, particularly planetary atmosphere loss.    

 

 

106. Development of Methods to Study Ingestion of Microplastics by Fishes in Charleston Harbor 
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Pollution of our oceans with plastics made by humans has become a world-wide problem, and is 

expected to increase exponentially in the future. Microplastics are one of the most common marine 

debris, and are less than 5 mm in length. Types of microplastics include fibers, fragments, and beads. 

Because of their small size, many marine organisms ingest microplastics, accidentally or purposely, 

since they can be confused with edible particles. Methods were developed in order to successfully 

characterize microplastic ingestion by six species of fish resident to the Charleston Harbor. Fishes, like 

those in this study, can be used to estimate the incorporation of microplastics into the estuarine food 

web. Future results will establish which fish species have the highest incidence of microplastic pollution 

ingestion in Charleston Harbor, providing valuable information on the corresponding ecotype. 

 

 

 

 

 

 

 

 

 

 



107. NKX2-5 gene regulation provides a common link between fetal cardiac and placental 

developmental gene programs   
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Preeclampsia is a condition that occurs in 3-5% of pregnant women. Symptoms include hypertension, 

proteinuria, and is associated with high levels of the antiangiogenic factor sFlt1, produced in the 

placenta, in the circulation. In previous work, we found an association between high placental mRNA 

levels of sFlt1 and an RNA binding protein, Sam68. Sam68 mediates alternative RNA processing events 

like those responsible for generating sFlt1. In preliminary mouse studies, induced expression of 

placental Sam68 results in elevated levels of sFlt1 in the circulation. 

 

 

108. The synergy of CD36 and Scleraxis in the activation of intestinal fibroblasts: Potential Role in 

Fibrosis 

 

 Samuel Kirsch
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 3
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Intestinal fibrosis results from dysregulated deposition of excessive collagen and typically occurs 

following Crohn’s Disease ((CD), which is described as idiopathic transmural inflammation localized in 

the terminal ileum). We investigate CD36 and scleraxis for effects on the activation of intestinal 

fibroblasts (produce collagen). CD36, a membrane protein, is an indicator of inflammation and a 

receptor for collagen. Scleraxis was originally identified as a transcription protein involved in the release 

of collagen and recently been shown to be involved in the development of cardiac fibrosis. Immuno-

purification results show that CD36 and scleraxis are connected and CD36 deficient mice show reduced 

expression of scleraxis in the crypt epithelium. When CD36 is reduced, scleraxis is also reduced. Under 

inflammatory conditions, scleraxis appears further reduced. When both proteins are uncoupled, scleraxis 

deficient cells are not as adherent to collagen. Taken together results suggests that CD36 may promote 

adhesion and scleraxis may inhibit adhesion.   

 

 

109. Behavioral Effects of Fluoxetine and its Phototransformation Products on Southern Toad 

Tadpoles 

 

 Jordan Bralley
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Department of Chemistry and Biochemistry, College of Charleston 

 

The problem of pharmaceuticals in the environment has yet to be thoroughly studied. Of particular note 

are selective serotonin reuptake inhibitors (SSRIs), like fluoxetine (Prozac), which can potentially 



impact the behavior of aquatic organisms at low concentrations. We evaluated the effects of sublethal 

concentrations of fluoxetine and its phototransformation products on the behavior of southern toad 

tadpoles. Tadpoles were exposed to fluoxetine solution that had and had not been exposed to UV 

radiation for 144 hours. We assayed tadpole startle response, as a measure of response to potential 

danger in the environment. Tadpoles exposed to the untransformed fluoxetine showed a more 

pronounced decrease in startle response, suggesting that phototransformation reduces the overall effect 

of the solution, likely by reducing the concentration of active compounds. This study demonstrates that 

pharmaceuticals in the environment can negatively impact aquatic organisms, even at sub-lethal 

concentrations. 

 

 

110. Is There Pulse Evolution in Multi-pulsed Gamma-ray Bursts? 

 

 Bailey Williamson and Dr. Jon Hakkila 

 Department of Physics & Astronomy, College of Charleston 

 

The radiation mechanism responsible for making gamma-ray bursts (GRBs) the most energetic 

electromagnetic phenomena in the universe is still unknown, although it is accepted that the bulk of 

GRB emission is produced in the form of pulses. Ramirez-Ruiz and Fenimore (2000) analyzed the 

durations of multi-pulsed GRBs and found that these remain relatively constant during burst emission, 

from which they concluded that GRB pulses are consistent with interactions between relativistic internal 

shocks. Their conclusions have not been challenged but have instead been accepted as fact over the 

ensuing decades. Recent analyses instead find that multi-pulsed GRBs exhibit increasing pulse durations 

that correlate with their interpulse separations (Hakkila et al 2018a, 2018b; Patton et al 2018) which 

would place the standard internal shock paradigm in question. We revisit the Ramirez-Ruiz and 

Fenimore analysis and find evidence that this study was done incorrectly, based on faulty assumptions 

about GRB pulse properties.   

 

 

111. Design, Synthesis, and Screening of Vitamin K Analogs as Anti-Epileptic Therapeutics  

 

 Lyndsey C. Prosser, Emma K.Watt, Richard A. Himes, C. James Chou, and Sherine S.L. Chan 

 Department of Chemistry and Biochemistry, College of Charleston 

 Department of Drug Discovery and Biomedical Sciences, Medical University of South Carolina 

 Neuroene Therapeutics, Charleston, SC 

 

Epilepsy is a neurological disorder that causes sporadic seizures. Current anti-epileptic drugs do not 

control seizures for more than a third of all epilepsy patients. We previously showed that Vitamin K3 

plus a number of novel synthetic compounds with a 1,4-naphthoquinone pharmacophore decreased 

seizure activity in zebrafish and mouse epilepsy models. A new generation of VK-analog compounds 

with varied pendant substituents attached to the 1,4-naphthoquinone core have now been synthesized to 

improve efficacy and pharmacokinetic properties to combat epileptic seizures. Several of these showed 

improved efficacy in the zebrafish model, with one structure showing promising in vivo bioavailability, 

brain permeation, and efficacy in mouse epilepsy models for development toward clinical trials. We 

hypothesize that the compounds’ potentially novel mechanism of action could make them effective in 

medication-resistant patients. Future directions include further modification of the chemical structure 

and scale-up of synthesis for continued animal studies.   

 

 



112. Understanding the Functional Role of Arc using shRNA Knockdown Strategies 

 

 Gabriella M. Barry, Rachel D. Penrod-Martin, Makoto Taniguchi, Brandon Hughes, Dan 

 McCalley, Todd Nentwig, Kelsey Glover, Christopher Korey, and Christopher W. Cowan  

 Department of Neuroscience, Medical University of South Carolina 

 

Background: Drugs create lasting alterations in the glutamatergic signaling that contribute to the 

persistence of addiction. Understanding the molecular pathways regulating, and the consequences of 

changing, glutamatergic signaling is important for understanding, and treating, drug addiction. Arc is 

important as a regulator of AMPA receptor surface expression, which is also altered by cocaine 

experience and withdrawal. 

Methods: Mice received viral infusions in the NAc of shRNA virus and were exposed to behavioral 

assays. Arc knockdown were validated using immunohistochemistry and qPCR techniques. Next, the 

shRNA sequence was inserted into a cre-dependent shRNA virus and validated using in vivo and in vitro 

methods. 

Results: Delivery of shArc to NAc significantly reduced Arc expression. NAc-selective knockdown of 

Arc demonstrated reduced anxiety, reduced sensitivity to novelty, and reduced sensitivity to drugs. 

Interestingly, some behavioral effects were sex specific. Cre-dependent shArc knocked down Arc in 

vitro and preliminarily demonstrated expression in vivo.  

 

 

113. Iron Sulfur Transport as a Regulator of Placental Growth 
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The cardiac homeobox transcription factor, Nkx2-5, has roles in both normal heart development and 

placental development during pregnancy. In mouse placentae, Nkx2-5 is expressed in multiple 

trophoblast lineages during placental development. We have recently shown that Nkx2-5 positively and 

directly regulates the gene for a novel protein known as Coiled-coil domain containing (Ccdc) 117. 

Ccdc117 interacts with the CIA2Bcomponent of the MIP18/MMS19 cytoplasmic iron sulfur cluster 

assembly complex which is crucial for DNA replication and repair. Following depletion of either 

Ccdc117 or CIA2B protein in HeLa cells, there is a reduction in the rate of DNA synthesis and cellular 

proliferation, with an associated delay at the G1-S transition, and significantly increased DNA damage. 

As part of an overall investigation of the role of Nkx2-5and Ccdc117 in placental development, this 

project seeks to define the effects of decreased expression ofCcdc117 and CIA2B in HTR8 extravillous 

trophoblast cells, placental trophoblasts that become endovascular cytotrophoblasts that remodel spiral 

arteries essential for nourishing the placenta and the developing fetus.  

 

 

114. Weather Data Sonification: Turning Data into Inference-Preserving, Aesthetic Sounds 

 

 Chris Taylor and Dr. Bill Manaris 

 Department of Computer Science, College of Charleston 

 

We present ongoing work in transforming numeric weather data, captured over a period of time, 

potentially across diverse (continuous, or not) geographic locations, into sounds which (a) preserve 



inferences that one could make from, say, a standard visualization of the data, and (b) are interesting 

(and even aesthetically-pleasing) to listen to, over extended periods of time.  Our approach utilizes the 

Python programming language, the Ambient Weather and Dark Sky APIs, and continuous streams of 

data available online (such as our own Ambient Weather WS-2902A Smart WiFi Station). It also utilizes 

available sound rendering environments, such as JythonMusic, PureData, and Ableton Live, connected 

to the data sonification algorithm via OSC (Open Sound Control).  We also provide a demo of the 

technology, which collects weather information at a given longitude, latitude, date, and time, and 

converts that to several demo sonifications. 

 

 

115. Developing Interactive Computer Music Installations for the Music Library of Greece 

 

 Pangur Brougham-Cook and Dr. Bill Manaris 

 Department of Computer Science, College of Charleston 

 

We present two creativity-enhancing musical installations commissioned by the Music Library of 

Greece. These installations will be exhibited at the Music Library for patrons to experience during the 

next year. The Music Library of Greece is the premier institution for historical music artifact collections 

in Greece, focusing on Western and Greek music from the Antiquity to the present (with over 140,000 

items).  The first installation, called Tonnetz, creates an interactive experience from an 18th-century 

theory derived by the mathematician Euler, which allows a user to explore geometric harmonic 

relationships (such as P, N, and L) to experiment with chord transitions; the target audience for this 

system is music composers. The second installation, called Clementine, creates a musical instrument 

utilizing a user’s smartphone gyroscope data; the target audience is children.  Both installations have 

been developed in Python, utilizing JythonMusic and MIT Processing.  Installation prototypes will be 

demoed during the poster session.  

 

 

116. Molecular Analysis of the Primary Colonizers of Hydrothermal Vents of the East Pacific Rise 

 

 Rebecca Eaton and Heather Fullerton 

 Department of Biology, College of Charleston 

 

Hydrothermal vents are dynamic habitats on the seafloor where a variety of organisms thrive in the 

absence of sunlight. Epsilonproteobacteria are typically found to be the primary colonizers of hot vents, 

therefore using previously designed primers, we could assay the presence of total bacteria and 

Epsilonproteobacteria, and two subgroups, the Sulfurimonas, and Nitratiruptor 

Therefore, this project used microbial growth chambers (MGCs) placed within hydrothermal vent fluid, 

where the vent fluid mixes with cold oxygenated seawater, to characterize primary colonizers. These 

chambers created an environment where the bacteria can grow in the absence of animal interference. 

The MGCs were recovered after 4 days at Bio9 and Riftia Mound vent sites. Additionally, primary 

producers are known to fix carbon dioxide, we assayed for the presence of RubisCO form II gene, and 

ATP citrate lyase gene. All gene assays were performed with PCR. We found Sulfurimonas to be present 

at both vents.  

 

 

 

 

 



117. Gregarine parasite found in Diopatra Cuprea of Charleston, South Carolina 

 

 Hillary Reaves and Dr. Isaure DeBuron 

 Department of Biology, College of Charleston 

 

Gregarines are a parasite with a simple lifecycle known to infect invertebrates. The gregarine of interest 

in this study has been recorded to infect the marine annelid species Diopatra cuprea. Diopatra cuprea 

were collected and dissected during the time period of January 2019 to March 2019. The unknown 

gregarine parasite was discovered in high prevalence in Diopatra cuprea. Light microscopy and electron 

microscopy were used to capture images of the gregarine. 

 

 

118. Progress Toward a Biodegradable Antimicrobial Poly(caprolactone) Material using Oxime 

Chemistry 

 

 Victoria O. Bailey, Garrett E. Smith, Ece Narin, Harrison E. Koller, and Brooke A. Van Horn, 

 Department of Chemistry and Biochemistry, College of Charleston 

 

With the number of hospital-acquired and post-surgical infections increasing, along with the need to 

minimize the susceptibility of common items (clothing, bandages, countertops, and children's toys) to 

bacterial contamination, the Van Horn lab at the College of Charleston is investigating the synthesis of 

antimicrobial biodegradable polymers. Based on the successful use of N-halamine derivatives in other 

synthetic materials, 5,5-dimethylhydantoin is alkylated and undergoes substitution reactions with the 

intent of conjugating a hydroxylamine-hydrantoin derivative onto previously synthesized 

poly(caprolactone) polymers. These functionalized polymers will be examined for the imparted 

antimicrobial properties, with their targeted uses being in sutures, drug delivery systems, and wound 

implants to provide a better, sterilized environment. 

 

 

119. PolyPy: A Web Application for Gaining Pedagogical Insights on Python Education Using 

Dynamic Question Generation 

 

 Austin Hunt and Dr. Ayman Hajja 

 Department of Computer Science, College of Charleston 

 

We present a new version of PolyPy, a Django web application that utilizes a novel, flexible, and easy-

to-use question-templating framework for generating pseudo-random Python coding challenges. PolyPy 

uses two-component, instructor-built question templates to dynamically generate unique question 

instances with correct answers, and it uses the respective student answers to provide pedagogical insight 

to CS instructors about both collective and individual coding strengths and weaknesses. In this poster, 

we present a set of new features that expand the scope and the pedagogical value of PolyPy. First, a 

novel question-templating feature offers instructors the ability to supplement the original code-

interpretation challenges with new code-writing challenges. Moreover, a redesigned business logic 

brings greater efficiency to the system, enabling the recycling of unique question instances among 

students so that instructor-designed challenges lead to collections of data that are less prone to high 

cardinalities, and thus are easier to analyze for patterns in student answers.  

 

 

 



120. Determining Accuracy of Field Water Quality Tests For Citizen Science Use 

 

 Watson, S., Beckingham, B., Vulava, V. and Mullaugh, K.   

 Department of Geology and Environmental Geosciences 

 

Citizen science may enable public engagement with stormwater issues, including water quality of ponds 

in their communities, but management based on citizen science requires data accuracy. This study 

assessed the reliability of simple water quality test kits using known concentrations of nitrate (NO3-N) 

for on-site water quality monitoring of stormwater ponds. A laboratory exercise for an undergraduate 

Analytical Chemistry course was created where students ran calibration curves using Hach DR900 

Colorimeter and either Vernier SpectroVis Plus or Oceans Optics USB-650 Red Tide Spectrophotometer 

with nitrate standards and evaluated an unknown sample (7.8 ppm) using pre-programmed and 

calculated calibrations. Accuracy of results improved when a calculated calibration curve was applied, 

with 31% of results within 10% of the known value, 62% within 15%, and 75% within 20%. Accuracy 

of field-collected stormwater pond samples by Hach colorimeter was also compared to ion 

chromatography which validated their in-field accuracy for well-trained citizen scientists. 

 

 

121. Detecting Beer Spoiling Organisms in Craft Beer 

 

 Octavia Ancrum and Dr. Heather Fullerton 

 Department  of Biology, College of Charleston 

 

Beer is one of the oldest and most widely consumed alcoholic drinks in the world. By definition, it is an 

alcoholic drink made from yeast-fermented malt flavored with hops. The addition of hops allows beer to 

be restrictive to bacterial growth due to its characteristics which include: low pH, ethanol concentration, 

and low oxygen content. However, a select few bacterial genera and fungi species can still proliferate, 

generate off-flavors, present turbidity, increase acidity and cause spontaneous combustion in packaged 

product. Beer spoilage can generate high economic losses and impact brand image. In an effort to help 

reduce potential profit losses and delayed production, our lab collaborated with Revelry Brewery to 

design a PCR n assay that effectively detects the presence of beer spoilage organisms in a cost effective 

and time efficient manner. We have shown this assay to efficiently detect beer spoilage organisms.  

 

 

122. Green lakes from space: monitoring stormwater ponds in coastal SC by remote sensing  

 

 Burke, J., Beckingham, B., and Ali, K.A.  

 Department of Geology and Environmental Geosciences, College of Charleston  

  

In coastal South Carolina, wet detention ponds are the go-to best management practice to mitigate 

flooding concerns associated with increased development. Due to the nature of stormwater these systems 

have a tendency to be sinks for pollutants.  That said, there is concern that these ponds act as gateways 

for the transport of contaminants from developed landscapes to receiving estuarine waters.   The 

objective of this research is to understand whether water quality parameters in stormwater ponds can be 

adequately monitored using optical remote sensing through both satellite and near ground 

instrumentation. Optical measures may include color, clarity, and visual appearance—these signatures 

may be relatable to priority water quality measures, specifically chlorophyll-a (CHL-a).  Initial results 

show trend between CHL-a and spectral ratios; however, atmospheric and benthic sediment 

interferences are significant.    



 

 

123. Volumetric Calculation of The Pacific Mantle 0-30 Ma 

 

 Wm. Aidyn Trubey and Dr. Erin Beutel 

 Department of Geology and Environmental Geosciences, College of Charleston 

 

Since about 30 mya, the subducted plates and cratons that surround the mantle beneath the Pacific Basin 

have been converging. Below this mantle is the olivine transition zone which resides near 440km depth. 

As this basin is getting smaller, does the mantle have a place to go? To assess whether the mantle in 

question is completely closed-in by these parameters, the volume generated by slab-rollback was 

compared to that which was output by the Mid-Ocean Ridge (MOR). The results show a 10
6
-10

8
 

difference between outputs and inputs. This suggests the amount of mantle removed by the MOR is 

significantly higher than that which is displaced by subducting slabs between 100-400 km depth. The 

difference in input and output indicates there is a distinct lack of accountability for mantle input at this 

scale and time frame and that there may be other inputs which need to be considered. 

 

 

124. A comparison of the dietary habits of bonnethead sharks in two distinct populations 

 

 Creed Branham, Gorka Sancho, Bryan Frazier, and Ashley Shaw  

 Department of Biology, College of Charleston 

 

The diet of bonnethead sharks in South Carolina has not been described. It is believed bonnetheads 

mainly feed on crustaceans, with recent studies indicating this species is a potential omnivore. Genetic 

data indicates at least three distinct populations of bonnetheads, and this study compared differences in 

feeding ecology between two of them.  Using stomachs from both SC and TA, this study investigated 

the feeding habits of bonnetheads from two distinct populations. 80 stomachs collected in South 

Carolina and 59 stomachs collected in Texas were dissected using traditional stomach content analysis. 

Preliminary results indicate that both populations rely heavily on crabs for forage, however other aspects 

of their feeding ecology differ significantly. South Carolina bonnetheads were found to have a crab 

%IRI of 85.429 and Texas samples had a similar crab %IRI of 84.256. In addition, Texas sharks 

exhibited potential omnivorous behavior, with a seagrass % IRI of 2.325. 

 

 

125. MARS, A solution to data tedium and verification  

 

 Julius Walton, James Rundle, and Dr. James Bowring 

 Department of Computer Science, College of Charleston  

 

SESAR (the System for Earth Sample Registration) is an international effort to provide unique 

identifiers, IGSNs (International Geo Sample Number),  to geological samples and store the metadata in 

a public repository. MARS (Middleware for Assisting Registration of Samples) is software of the 

College of Charleston's Cyber Infrastructure Research and Development Lab for the Earth Sciences 

(CIRDLES.org) that automates the process of assigning IGSNs and registering samples to SESAR. 

However, geologist’s original data and SESAR often have vastly different naming.  Mapping files are 

essential to MARS and contain data and logic of how the sample data fields are mapped to SESAR’s 

fields. MARS Map Maker ( M
3
), is browser based software that solves this problem by allowing users to 



create and edit mapping files. The MARS suite fills the lab manager’s need for a robust option of 

handling the bulk registration and IGSN acquiring of vast number of legacy samples. 

 

 

126. A Crowdsourcing Web-Platform for Enriching Image Datasets 

 

 Justin Willis and Dr. Ayman Hajja 

 Department of Computer Science, College of Charleston 

 

In this poster, we present a web-based platform that allows machine learning practitioners to 

crowdsource image labels by using a novel hierarchical-based labeling approach.  

Image classification systems require the use of training sets that contain labeled images for each class. 

Conventionally, a labeled image can be defined as an image that has been assigned a single class (e.g. 

cat or dog) without providing additional information about the location of that class in the image. 

In this work, however, we introduce a new methodology for image labeling which allows users to 

associate classes to sub-portions of the image being labeled; these sub-portions are referred to as 

“patches” and are extracted using an effective divide-and-conquer approach to minimize labeling efforts. 

Our hypothesis is that by utilizing the enhanced patch-labeled dataset in our model-learning phase, our 

resulting image classification model will be more effective (i.e. faster to train) and/or more accurate. 

 

 

127. STEM Experiences by Gender 

 

 Misty Antonacci
1,3

 and Melissa Hughes
2,3

 
 1

Department of Mathematics, College of Charleston 
 2

Department of Biology, College of Charleston 
 3

Department of Women’s and Gender Studies, College of Charleston 

 

Although women earn approximately 57% of all bachelor’s degrees in the US, they make up less than 

half of all degrees in Science, Technology, Engineering and Math (STEM) fields, according to the 

National Science Foundation. This gender gap in STEM may be caused by a variety of factors including 

gender bias, peer support and math self-concept. As students age and move through their education, 

women and girls become increasingly less likely to follow a STEM path. This project surveyed 

undergraduate students in the School of Science and Math at the College of Charleston to gain insights 

on the experiences of women in comparison to their male peers. The results indicate that women in these 

majors do experience higher rates of gender bias than their male counterparts, and that higher levels of 

peer support can increase a student’s confidence in their STEM abilities. 

 

 

128. Role of HDAC 5 Expression in Drug Seeking Behavior  

 

 Neha Agnihotri, Sarah M. Barry, Makoto Taniguchi, and Christopher C. Cowan. 

 Department of Neuroscience, Medical University of South Carolina  

 

Epigenetic changes in DNA are caused by histone acetylation and deacetylation. Histone deacetylase 5 

(HDAC5) is a specific histone that has been studied in the nucleus accumbens and through 

overexpression has shown to reduce drug seeking behavior in cocaine self-administration modeled in 

rats. However, it is unknown what role the HDAC 5 expression plays in the medial prefrontal cortex 

(mPFC). HDAC 5 expression was tested in two regions of the mPFC, the prelimbic cortex (PrL) and 



infralimbic cortex (IL). It was hypothesized that they would generate opposing results, drug seeking 

would decrease and increase in the regions respectively. Our preliminary findings suggest that nuclear 

HDAC5 in the PrL, but not the IL, might increase stress-induced drug-seeking and anxiety-like 

behavior. Furthermore, the data also demonstrates that HDAC5’s regulation of cocaine self-

administration behavior is regionally specific and divergent. 

 

 

129. David Blackwell and the Rao-Blackwell Theorem 

 

 Le'Vetta Priester, Dr. Sandra Shields, and Dr. Martin Jones 

 Department of Mathematics, College of Charleston 

 

David Blackwell was an African American mathematician who made important contributions to 

mathematics, specifically in statistics and game theory.  His most significant contribution is, arguably, 

the Rao-Blackwell Theorem. This theorem provides a method for improving estimators for a given 

population parameter. The subject of the poster will be the Rao-Blackwell Theorem.  After introducing 

the notion of a sufficiency statistic, the likelihood function and the factorization theorem, we present the 

theorem and an outline of the proof.  We will also provide an illustrative example and discuss the 

importance of the result.  

 

 

130. Genetic Diversity in the African American Community of Charleston, South Carolina  

 

Adeyemi Oduwole
1
, Raquel Fleskes

2
, Ade Ofunniyin

3
, and Theodore Schurr

2
 

 1
Department of Biology, College of Charleston 

 2
Department of Molecular Anthropology, University of Pennsylvania 

 3
Gullah Society 

  

Charleston, South Carolina has been historically referred to as the “Gateway City,” of the American 

South during the trans-Atlantic Slave trade, estimated to have witnessed as many as 50% of the total 

enslaved individuals brought to North America. Because of the magnitude of lives that were traded in 

Charleston during the trans-Atlantic slave trade, many African Americans today are able to trace their 

ancestry and genealogy back to the city. Due to the lack of historical accounts and records for African 

Americans living in Charleston, individuals remain interested in learning about their lineage and 

ancestry. As such, we collected 29 buccal swab samples from 29 African Americans individuals living 

in Charleston as part of the Anson Street Burial Project. We successfully extracted, sequenced, and 

characterized the mitochondrial DNA control region of all samples at the University of Pennsylvania’s 

Lab of Molecular Anthropology. We were able to determine the extent of haplogroup diversity of these 

individuals, which will assist in understanding study participants maternal lineage. Overall, this work 

will contribute to crucial information on the African diaspora and the history of Africans living in 

Charleston today. 

 


