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1. Phase resetting curves due to recursive stimuli in Morris-Lecar model neurons 
Dave Austin1, Lindsay Marie Evans2, Tristan Aft1, Julia Imperatore1 and Sorinel Adrian 
Oprisan1 
1Department of Physics and Astronomy 
2Department of Computer Science 
Neurons are excitable cells that generate large membrane potential excursions, called 
action potentials, when electrically or chemically stimulated. Neurons serve as 
elementary information processing units and they are interconnected in large neural 
networks. In order to predict the type and the stability of the ring patterns in neural 
networks we used a simplified model of the neuron that only retains one characteristics 
of its activity: the percentage change in the ring period due to a stereotypical external 
stimulus, i.e. the phase resetting curve (PRC). We used a biologically relevant Morris-
Lecar (ML) model neuron that replicates the calcium and potassium oscillations in the 
muscle of a giant barnacle. We used the two-stimulus PRC in a simple feedback circuit 
and found that the predicted ring pattern was indeed observed experimentally. 
 
2. Light scattering measurements of biologically-relevant properties of 
nanomaterials 
Lincoln D. Fraley, Sorinel A. Oprisan and Ana Oprisan, Department of Physics and 
Astronomy 
We carried out experiments using light scattering methods to extract information 
regarding the thermo-physical parameters of nanocolloidal suspensions with 
applications in biomedical field (gold and silver-based). We used a light scattering setup 
to investigate the spatial temporal evolution of non-equilibrium fluctuations in 
nanocolloids at different concentrations and different particle sizes. We analyzed 
recorded images of concentration fluctuations for different experiments to determine the 
static structure factor that is related to the scattered light intensity. The statistical 
analysis of spatial-temporal evolution of fluctuation images provided invaluable 
information about the characteristic length and duration of long-lasting fluctuations and 
the diffusion coefficient of nanoparticle transporters. Based on recorded images of 



fluctuations, we extracted microscopic interaction potentials from the structure factor. 
Our results have a significant impact both on fundamental and applied physics and will 
provide a better understanding of nanoparticle transporter clustering properties. 
 
3. Autotomization and Recovery in the Snapping Shrimp, Alpheus angulosus 
P.C. Cooney, M. Hughes, and C. A. Korey, Department of Biology, Program in 
Neuroscience 
Snapping shrimp exhibit extreme claw lateralization, presenting a large snapper and a 
small pincer. The snapping shrimp is able to autotomize, or drop, limbs when 
threatened, and through subsequent molts, regenerate the lost limb. Though autotomy 
is costly in terms of loss of function and limb re-growth, failing to autotomize a limb 
could be deadly. In this study, we examine variation in "drop latency", or the latency to 
autotomize the snapper claw in response to a standardized physical threat. We 
measured drop latency of mature snapper claws among shrimp. We found autotomy to 
vary greatly among subjects and to be based on threat type, suggesting a threat 
threshold and centralized control. We also found significantly longer drop latency in 
males, suggesting a greater cost of mature snapper autotomy to males than females, 
(p=0.004). Through these perspectives, we present the evolutionary costs of autotomy 
and plasticity in the snapping shrimp. 
 
4. Contributing to Free and Open-Source Software: An Experience with Sugar 
Labs 
Kaitlyn Fulford, Husna Siddiqui, and John Zeringue, Department of Computer Science 
The authors joined Sugar Labs, a free and open-source software (FOSS) project. After 
exploring the source code and searching through the issue tracker, candidate software 
bugs were selected. Internet Relay Chat (IRC), mailing lists, and GitHub were the 
primary means to connect and collaborate with community members. With community 
support, the authors developed bug fixes and submitted them to the project. Due to the 
nature of FOSS, the current involvement and focus of the project maintainers was 
difficult to determine. The authors’ experience with Sugar Labs yielded valuable insight 
into the FOSS contribution process. 
  
5. A Building-Level Geo-Hazards Assessment for Charleston County, SC 
Shelby Bowden, Nicole Anderson and Norman Levine, Department of Geology and 
Environmental Geosciences 
 
Charleston County encompasses more than 500,000 residents and is among the 
fastest-growing areas in the country; however, as population increases, so do regional 
hazards. The region is especially prone to earthquakes and coastal hazards such as 
erosion, sea level rise, flooding, and hurricanes. With buildings dating to the 1700s, 
building degradation is a major concern. Risk assessments addressing these hazards 
are necessary for hazard mitigation and future growth. To understand the threats to 
infrastructure, a GIS-based hazards assessment was conducted. Hurricane, 
earthquake, land stability, sea level rise, and flooding indices were made for parcel-level 
data in Charleston County, and study results conclude that 8% of the buildings in 
Charleston County remain within high to extremely high risk. Implications from this study 



include the ability to concentrate hazard mitigation in the areas with the most need and 
allow emergency managers to absorb and recover from both chronic and catastrophic 
events. 
  
6. Free and Open-Source Contribution: The Oppia Project 
Joshua Lusk and Scott White, Department of Computer Science 
 
The free and open-source software (FOSS) project Oppia allows individuals to 
contribute to their open code base online through the Github™ platform. The authors 
addressed three open issues within the project that dealt with both software bugs and 
new functionality requested by the project. Through interfacing with the project's 
maintainers, the authors were able to modify their contributions to the project to conform 
to the maintainer's specifications and have their three issues officially merged into the 
project. The experience of contributing to the Oppia project has given the authors' 
applicable, valuable experience into the community contribution process for free and 
open-source projects. 
  
7. Estrogen signaling is necessary for exercise-mediated increase in motoneuron 
participation in axon regeneration after peripheral nerve injury in mice 
S.J. Pang1,2, M.C. Acosta3,4, T.A. Copley3, J.R. Harrell3,5 and J.C. Wilhelm3,4 
1Department of Biology 
2Department of Health and Human Performance 
3Department of Psychology 
4Program in Neuroscience 
5Honors College 
Treadmill exercise enhances nerve regeneration in a sex-dependent manner. Previous 
studies have shown a role for testosterone in this process, but the role of estrogen is 
unknown. To evaluate the role of estrogen signaling in treadmill exercise, we treated 
male and female mice with an estrogen receptor antagonist during exercise. The sciatic 
nerve was cut unilaterally and repaired with fibrin glue. Starting 3 days post-transection, 
exercised mice received treadmill training. Fourteen days after nerve transection, 
motoneurons whose axons had regenerated at least 1500 µm distal to the original cut 
site were labeled with a retrograde tracer. Regeneration was quantified by counting the 
number of fluorescent labeled motoneurons. Treadmill training increased the number of 
motoneurons participating in axon regeneration, but estrogen receptor antagonist 
treatment blocked this effect. Estrogen is important for the enhancing effects of treadmill 
exercise on motoneuron participation after peripheral nerve transection. 
  
8. Biophysical Modeling of Excitable Cells: Assembing a BCI 
Ariane W. McKiernan and Sorinel A. Oprisan, Department of Physics and Astronomy 
 
Open BCI has created an open software platform that allows users to download 
necessary software and upload it onto a simple device the user is able to assemble 
using components purchased from Open BCI. The main goal of this research project is 
to assemble the hardware and download necessary software in order to create a 
working program and brain computer interface that can be used for future research. 



9. Refactoring with Gephi 
Kyle Brooks, Jesse Hunt, Chris Sigmund and Mandy Smoak, Department of Computer 
Science 
 
The primary purpose of this project is to contribute to a humanitarian free and open 
source software project. Our team chose Gephi which is a tool for data analysts and 
scientists keen to explore and understand graphs. Throughout our work on the project, 
our team had a focus on refactoring—a crucial process in the software development 
lifecycle. Code refactoring involves the restructuring existing code without changing its 
external behavior. Throughout the semester, our team updated the Gephi 
documentation on their GitHub wiki, closed outdated issues, as well as tracked, located, 
and fixed bugs. 
      
10. Investigating Non-Equilibrium Fluctuations of Nanocolloids in Presence of 
Magnetic Field Using Direct Imaging and Shadowgraphy 
Ashley Rice1, Ana Oprisan1, Fabrizio Croccolo^2 Cédric Giraudet3 and Sorinel Oprisan1 
1Department of Physics and Astronomy 
2Laboratoire des Fluides Complexes et leurs Réservoirs, Université de Pau et des Pays 
de l’Adour, France 
3Friedrich-Alexander-University of Erlangen-Nürnberg, Germany 
Iron oxide nanoparticles have many applications in medicine such as drug targeting, cell 
separation, among others. We performed comparative imaging experiments on 
nanocolloid suspensions of these particles using direct imaging and shadowgraphy, 
both methods used to record the diffusive process of the nanocolloid. For all 
experiments we placed the suspension in a sample cell, illuminated by a 
superluminescent diode, directly underneath a CCD camera. The concentration gradient 
in the cell was oriented against gravity. The direct imaging and shadowgraph setup 
were very similar, except the direct imaging method used an objective on the CCD 
camera and a collimating lens underneath the cell, whereas the shadowgraph method 
did not use an objective and instead used achromatic lenses placed above and below 
the cell. After the images were recorded, we used a dynamic structure factor algorithm 
to extract the structure factor, radial average power spectrum, and the correlation time 
of the fluctuations. 
    
 
11. Morphodynamics of Captain Sams Inlet, SC from 1983 to 2015 
Shelby Bowden and Leslie Sautter, Department of Geology and Environmental 
Geosciences 
 
Captain Sams Inlet is a migrating ebb tidal inlet along the South Carolina coast between 
Kiawah and Seabrook Islands. Historical images and beach surveying were used to 
quantitatively measure channel migration and barrier island geomorphic variability from 
1983-2015. Southwest channel migration, channel pivot, and spit growth were 
consistent throughout the study except for engineered breachings in 1996 and 2015. 
Although spit area and length consistently increased, spit neck area and width 
decreased with greater erosion occurring along the Kiawah River cut bank. Elevation 



profiles collected from beach surveying indicate the spit neck’s highest dune is below 
Hurricane Hugo’s storm surge height. Continued neck erosion combined with predicted 
climate changes indicate that Captain Sams Spit and inlet is a highly variable and 
unstable system that is expected to continue its historic migration and breaching cycle. 
  
12. A Novel 3D Imaging Technique for Cancer Diagnoses 
Ariane McKiernan, Hannah Wilson and Joseph Carson, Department of Physics and 
Astronomy 
 
A novel system for 3D clinical imaging that enables all-focus, 3D imaging from a single 
snapshot was developed for the purposes of low-cost, user-friendly clinical 
photography. This system is applicable to a variety of situations, and is capable of 
providing affordable and effective tools for cancer diagnoses in regions of the world that 
lack quality medical care. Using the light-field technology of the Lytro camera, our novel 
first generation software reconstructs 3D shapes by evaluating how different parts of the 
image sharpen or blur at different focal depths. Our newly developed, second 
generation technology achieves a similar goal, but replaces the larger Lytro camera with 
a miniature conventional camera (optical or infrared) coupled to a liquid lens and utilizes 
astronomy-based image processing codes. This smaller version enables clinical 
screenings for cancers of the mouth and throat and cancers of the cervix. 
 
 
13. Modeling Mental Imagery 
Grier Jones1, Garrett Mitchener1, Thomas Naselaris2 and Ghislan St.-Yves2 
1Department of Mathematics 
2Medical University of South Carolina 
We model mental imagery using a hierarchical predictive coding model. One can 
experience mental imagery when the subjects' eyes are closed and asked to recall a 
certain event or scene or independently a subject could imagine anything they wish to 
imagine. Mental images can be a combination of other similar images, this effect is 
caused by predictive coding of the brain. The brain sends the responses between 
different parts of the brain trying to piece together a complex image. One of the many 
complex areas involved in reconstructing mental images are the receptive fields. An 
upper bound on the spatial resolution of mental imagery can be derived based on how 
receptive fields assemble mental images. 
  
14. Regulation of behavioral flexibility by ventral hippocampus 
Kathleen G. Bryant1,2, Jacqueline M. Barker2, Benjamin Goldwasser2 and L. Judson 
Chandler2 
1Department of Biology, Program in Neuroscience 
2Department of Neuroscience, Medical University of South Carolina 
Habitual behavior may play a role in the development and maintenance of addiction. In 
this study, we investigated the role of the ventral hippocampus (VH) in habits. This was 
done by injecting a virus expressing a designer receptor into the VH of mice that were 
trained in the habit procedure. In order to silence VH projection neurons, we 
administered the designer receptor agonist (CNO). We tested for expression of goal-



directed or habitual behavior by degrading the relationship between behavior and its 
outcome in mice that received either CNO or saline. The mice that received CNO 
showed reduced responding when the contingency was degraded as compared to a 
non-degraded test, indicative of goal-directed behavior. In comparison, mice receiving a 
saline injection responded at the same rate when the contingency was degraded, 
indicative of habitual behavior. This suggests that VH glutamatergic projection neurons 
are necessary for the expression of habitual behavior. 
    
 
15. Developing Algorithms to Improve the Spitzer Space Telescope's Thermal 
Imaging of Extrasolar Planets 

Best of the Best Best of Physics and Astronomy 
David Melnick and Joseph Carson, Department of Physics and Astronomy 
 
Spitzer Space Telescope's exoplanet imaging campaign is paving the way for a new 
generation of NASA explorations. In our particular Spitzer investigation, we detect and 
analyze faint sources around nearby stars to confirm them as true exoplanets or 
unrelated background sources. To do this, we developed a new image processing 
pipeline, currently being tested on archival images of Fomalhaut and also newly arriving 
observations of Vega, which were competitively awarded to our group. Our overall aim 
is to directly image planets in wide-separation orbits (> 40 AU). Our pipeline uses 
powerful statistical methods to intelligently remove signal outliers and to enhance sub-
pixel features, while also applying Principal Component Analysis to digitally remove the 
interfering glare from the parent star. These methods achieve a sensitivity boost that 
native Spitzer imaging was never imagined to fulfill. Our efforts assist in building an 
accurate census of planet populations- a NASA mission directorate. 
    
16. Structural Mapping and Geomorphology of Ireland's Southwest Continental 
Shelf Using High Resolution Sonar 
Shelby Bowden, Rachel Wireman, Leslie Sautter, Erin Beutel and Norman Levine, 
Department of Geology and Environmental Geosciences 
 
Bathymetric surveys were conducted off Ireland's southwest coast by the Marine 
Institute of Ireland, the Geological Survey of Ireland, and the INFOMAR project. Data 
were collected from 2006-2014 using multibeam echosounders aboard the R/Vs Celtic 
Voyager, Keary, and Celtic Explorer. Data were post-processed with CARIS HIPS and 
SIPS to create 2D and 3D bathymetric and backscatter surfaces. The study site is part 
of the 286 Ma Variscan orogenic front and has several outcrops exhibiting 5-20 m relief. 



These outcrops exhibit folding, rotation, tilting, and fracturing and were structurally 
mapped and aged. Rock type and age were interpreted by comparing fracture analysis 
and structural feature backscatter classification to onshore outcrops, to determine a 
416-299 Ma age for the shelf's outcropping strata. Our study shows that high resolution 
sonar is an effective tool for offshore structural mapping, and is an important resource 
for understanding continental shelf geologic history. 
    
17. Canvas Learning Management System by Instructure 
Bill Goad, Charles Thiry and Frederick Wilson, Department of Computer Science 
 
Classroom teaching has evolved dramatically since the widespread implementation of 
public education in the 19th century. The affordability of technology has facilitated the 
use of computer hardware in the classroom. The next step in this evolutionary process 
is the use of Learning Management Systems to facilitate the teaching process. An LMS 
can be used in a small way by providing an environment for student assessment, but 
also in far greater ways to provide instructional content such as recorded lectures and 
interactive learning exercises. It can also provide instructors with statistical data that 
enables them to intervene when students are not making adequate progress. Canvas 
LMS is an open source LMS that is available to teachers and schools for free. It 
provides tools to develop course materials for use in the classroom and creates an 
entire learning environment that benefits students and teachers alike. 
      
18. Urbanization Impact on the Nature of Dissolved Organic Carbon in Coastal 
South Carolina 
William C. Vesely, Timothy J. Callahan, and Vijay M. Vulava, Department of Geology 
 
This study spotlighted dissolved organic carbon (DOC) in coastal waters to determine if 
urbanization is impacting its concentration and composition. DOC has important 
geochemical functions in natural waters and can result in greater disinfection by-
products during water treatment in water supplies. We investigated the relationship 
between DOC concentration, DOC composition, environmental parameters, and 
watershed land use characteristics. Water samples were collected at different 
watersheds in coastal South Carolina. Samples were analyzed for DOC concentration 
using a total organic carbon (TOC) analyzer. SUVA (an estimate of the proportion of 
aromatic DOC derived from humic substances) was determined by quantifying samples 
on a UV-Visible Spectrophotometer. Results indicate that (i) DOC and SUVA levels 
more related to land cover than land usage, (ii) Less land cover showing less aromatic 
DOC, (iii) Wetlands showing to be a major source of aromatic DOC, and (iv) DOC is 
being mobilized in more-developed watersheds by rain events. 
      
19. Geomorphology of Killary Harbour, Ireland: Potential Effects of Rocky 
Outcrops on Surrounding Sediments 
J. Ryan Hawsey and Leslie Sautter, Department of Geology and Environmental 
Geosciences 
 
Killary Harbour, a fjard located on Ireland's western coast was mapped by the Marine 



Institute of Ireland and INFOMAR using the R/V Celtic Voyager. The harbour's water 
depths range from 5 to 45 m, allowing for high resolution sonar data collection. 
Multibeam sonar bathymetry and backscatter intensity surfaces with 2 m resolution 
were created to analyze the harbour's geologic features and bottom hardness, 
respectively. This study focused on comparing different rocky outcrops that are 
surrounded by sediment to determine how the outcrops affect the area in this dynamic 
tidal environment. Similar channels between rocky outcrops were compared and used 
to determine an association between the channeling around the outcrops and varying 
bottom hardness in the adjacent sediment areas. 
    
20. Double-Peaked Gamma-Ray Bursts: Conjoined Twins or Accidental 
Neighbors? 
Maly Taylor and Jon Hakkila, Department of Physics and Astronomy 
 
Using data taken by the Burst And Transient Source Experiment (BATSE) on gamma-
ray bursts (GRBs), a sample of over 200 double-peaked bursts is studied. Previous 
studies have shown that monotonic pulse models cannot sufficiently explain GRB pulse 
structure. We analyze the structures of our samples by fitting the chosen bursts as two 
pulses using a simple four-parameter empirical model. We then extract the residuals of 
the model fits in order to evaluate the quality of the original fits and the underlying 
shapes of the pulses. Four different categorizations are presented to illustrate how 
canonical pulse shapes can constitute and explain double-pulsed GRBs. 
    
 
21. The Effect of Github and Markdown on Web Development for CIRDLES 
Jessica Mack, Department of Computer Science 
 
CIRDLES (Cyber Infrastructure Research & Development Lab for the Earth Sciences) 
needed a more effective means of web development with a simpler programming 
language. Github is a web-based Git repository hosting service that CIRDLES uses in 
order to support its website. This Web-based graphical interface provides CIRDLES the 
ability to engage in social coding with lab members, as well as global Github users 
when building up the website. Additionally, the CIRDLES website is transitioning from 
HTML and CSS to the simpler Markdown programming language. Research is still 
being done to see the full capabilities of Markdown as it replaces HTML and CSS on our 
website. 
    
 
 
22. Investigation of a New Sampling Methodology to Improve Accuracy of Z-R 
Relationships 
Katelyn O'Dell and Michael L. Larsen, Department of Physics and Astronomy 
 
A new method for sampling precipitation events was developed and tested. This new 
method separates rain events into samples of the same number of drops, and therefore 
different temporal durations, unlike conventional sampling methods where each sample 



is taken over a fixed temporal duration. By containing a uniform number of drops per 
sample, the new method weights drops equally in determining bulk quantities and was 
expected to allow for the development of more accurate relationships between two bulk 
quantities: rain rate (R) and radar reflectivity factor (Z). Using data from a two 
dimensional video disdrometer, three rain events were sampled using temporal and 
uniform drop number sampling. Bulk quantities and relationships between Z and R were 
found using both methods. Uniform sampling was found to produce more accurate Z-R 
relationships for the higher intensity event, while the low intensity and mixed event 
showed more accurate Z-R relationships from temporal sampling. 
 
23. Ambapo: Engineering an Open Source Coordinate System Converter with 
Infinite Precision 
Elaina Cole, Department of Computer Science 
 
When recording data about collected geological samples, location is one of the most 
important elements. However, some earth scientists document their data’s locations 
using a coordinate system based on latitude and longitude while others use a 
coordinate system known as Universal Transverse Mercator. However, every latitude 
and longitude coordinate also has a representative datum that indicates a different 
reference point on the Earth known as geodetic datum. Thus, when earth scientists 
share their samples’ data with each other, the locations of the samples often fail to be 
precise. To combat these imprecise results, the open source project Ambapo, available 
on the GitHub website, provides an easy method to convert the data’s coordinates 
across geodetic datums with infinite precision, using the BigDecimal Java class as well 
as a Kruger Series, from one coordinate system known as Universal Transverse 
Mercator to the Geographic Coordinate System or latitude and longitude and vice versa. 
    
24. The Palladium Catalyzed Substitution of an Allylic Carbonate with an 
Isocyanate Nucleophile 
Lucien Jay and Timothy Barker, Department of Chemistry and Biochemistry 
 
Organic isocyanates are important in both industrial and academic settings, a result of 
their high reactivity and electrophilic nature. Many current methods for their synthesis 
are limited by either reagent toxicity or scope. In our project, we developed conditions to 
react various allylic carbonates with an isocyanate nucleophile using palladium as a 
catalyst. After optimization, the resulting substitution yielded solely the linear product 
with 100% conversion. We then reacted the isocyanate product with a range of amine 
nucleophiles in order to obtain urea derivatives, a moiety commonly found in medicinally 
relevant compounds and pharmaceuticals. 
  
25. Redefining a Gamma-Ray Pulse 
Eric Hofesmann and Jon Hakkila, Department of Physics and Astronomy 
 
A catalog of Gamma-Ray Burst pulses is being compiled using data collected by 
NASA’s Burst And Transient Source Experiment. Pulses are the smallest units of 
gamma-ray burst prompt emission, and have been found to undergo hard to soft 



evolution while exhibiting recognizable substructures. The catalog is being upgraded 
and improved to redefine pulses on the basis of their spectrotemporal characteristics: 
bursts that were previously thought to contain multiple pulses have been determined to 
contain single pulses having prominent substructures. 
    
26. Modes of Faulting Associated with Mid-Ocean Ridges: Cleft Segment 
Elizabeth Watkins and Leslie Sautter, Department of Geology and Environmental 
Geosciences 
 
To explain the modes of faulting that characterize the Cleft Segment of the Juan de 
Fuca mid-ocean ridge, a combination of fault mode models would be needed to account 
for the dynamic geologic setting. Bathymetric profiles from multibeam sonar data were 
taken perpendicular to the spreading axis of the Northern, Central, and Southern Cleft 
areas, and ridge spacing with associated depths and the overall ridge flank slopes were 
calculated. The Northern Cleft is asymmetric in ridge depth and distance from the axis, 
as well as in the overall slopes of the East and West flanks; however, the opposite is 
observed moving toward the Southern Cleft. Fault characteristics in the cross sections 
were used in combination with hydrothermal surface features to interpret the various 
faulting modes of the study area. Northern Cleft is stretching-dominated while Southern 
Cleft is buoyancy-dominated in faulting. 
  
27. Herbivory resistance in the introduced alga Gracilaria vermiculophylla 
Paige Bippus, Stacy Krueger-Hadfield and Erik Sotka, Department of Biology 
 
Biological invasions are increasingly altering community structure and ecosystem 
function of virtually all marine habitats. Gracilaria vermiculophylla, a red seaweed, has 
invaded the North American and European coastlines in the last few decades. We 
sought to track the invasive history of G. vermiculophylla by comparing phenotypes from 
15 native Japanese populations and 25 introduced populations from North American 
and European coastlines. Herbivory resistance, which is likely linked to successful 
invasions, was tested through several choice and no-choice feeding assays. Results 
were analyzed alongside nutritional content data in order to predict the palatability of the 
different populations of G. vermiculophylla to a generalist herbivore, Amphithoe valida. 
We found no difference in palatability between native and introduced populations. This 
study illustrates how coastal community structures alter due to invasions, differences in 
palatability, and chemical resistance in primary producers. 
    
28. Targeted inhibition of alternative complement pathway provides protection 
and promotes recovery in chronic phase of ischemic stroke 
Meredith Andersen1,2, Ali Alawieh1, Melissa Scheiber1,2 and Stephen Tomlinson1 
1Department of Microbiology and Immunology, MUSC 
2Department of Biology, College of Charleston 
The complement system plays a key role in promoting inflammation and secondary 
injury after ischemic stroke, but also contributes to neuroprotective recovery processes. 
The objective of this investigation was to assess whether targeted inhibition of only the 
alternative pathway, which preserves baseline complement activity, provides sustained 



neuroprotection in chronic stroke. Wildtype mice were subjected to 1-hour middle 
cerebral artery occlusion followed by 15 days of reperfusion. Mice were treated with 
CR2-fH (targeted inhibitor of alternative complement pathway) or vehicle 90 minute or 6 
hours after ischemia and assessed for infarct volume and performance on motor and 
cognitive tasks. CR2-fH treatment significantly reduced infarct volume and improved 
motor and cognitive performance up to 15 days post-ischemia. These data reveal a key 
role of the alternative pathway in propagation of secondary injury after stroke and 
suggest that targeted inhibition of the alternative pathway may be a potential therapeutic 
intervention for stroke patients. 
 
29. A Quantitative Approach to Polymer Solubility Parameters 
Miranda Roesing, Department of Chemistry and Biochemistry 
 
Current solubility parameter theory is based on a binary classification of solubility, i.e., a 
molecule is soluble in a solvent, or it is not. This approach allows the researcher to 
impose their own arbitrary limits on what is considered to be soluble or insoluble. 
Determining the solubility parameters using this kind of qualitative methodology yields 
varying and unreliable results, as well as a loss of important information regarding the 
nature of the intermolecular interactions between the solvent and solute. This project is 
the first step toward the development of a quantitative approach to solubility parameter 
theory. Specifically, this project will uses absorption spectroscopy to investigate the 
solubility of poly(3-hexylthiophene) (P3HT), a benchmark photovoltaic polymer, in a 
multitude of organic solvents. The experimental results are used to compute the 
solubility parameters of P3HT in terms of quantitative solubility limits via a density 
functional and numerical integration. 
      
30. Voltammetric Detection of Trace Silver Ions using Carbon Paste Electrodes 

Best of Chemistry and Biochemistry 
Olivia Pearce and Katherine Mullaugh, Department of Chemistry and Biochemistry 
 
Silver nanoparticles (Ag0 NPs) are now widely used in consumer goods, raising 
concerns about the environmental impact of their use due to the know oxidative 
dissolution of Ag0 NPs to release toxic silver (Ag+) ions. Current analytical methods are 
unable to measure Ag+ ions in the presence of Ag0 NPs at low, environmentally 
relevant concentrations without a separation step. To address this, we have developed 
a method that utilizes differential pulse stripping voltammetry (DPSV) with carbon paste 
electrodes (CPE) to detect nanomolar Ag+ concentrations. Various parameters have 
been optimized for this method including deposition time, deposition potential, and 



scanning technique. Because this method responds to Ag+ ions and not Ag0 NPs, the 
oxidative dissolution of Ag0 NPs can be monitored without a separation step, greatly 
simplifying analysis. We have applied this method in a study of the pH-dependence of 
nanosilver oxidation. 
    
31. Lewis Acid-Catalyzed Minisci Reactions 
Joyce L. Biaco, Savannah L. Jones and Timothy J. Barker, Department of Chemistry 
and Biochemistry 
 
A Minisci reaction is a nucleophilic addition of a radical to a heteroaromatic base. 
Heterocycles are cyclic compounds containing at least one non-carbon atom in the ring 
and are found in the majority of pharmaceuticals and biologically active agrochemicals. 
Synthetic drugs that contain heterocycles include camptothecin, diazepam, 
chloromopazine and isoniazid. Minisci reactions are used to create different drug 
candidates with different structures and physicaly properties. A major limitation to 
Minisci reactions is the inability to control the regioselectivity of the reaction. We report a 
new Minisci reaction with zinc triflate and silver nitrate catalysts between phenylboronic 
acid and different quinoline substrates. It was demonstrated that quinoline substrates 
containing electron-withdrawing groups provided the highest yields of the aryl-
heterocycle coupled products. 
  
32. Sulfidation of Silver Nanopariticles 
Nathaniel Fletcher and Katherine Mullaugh, Department of Chemistry and Biochemistry 
 
Silver nanoparticles (Ag NPs) are one of the most widely used forms of nanoparticles in 
consumer goods due to their anti-microbial properties, raising concerns about their 
potential to act as a source of toxic silver ions (Ag+) in the environment. We studied 
chemical transformations that Ag NPs may undergo as they pass through sulfide-rich 
conditions common in waste water treatment plants, which may limit the release of 
silver due to the formation of silver sulfide. However, it is uncertain if sulfidized Ag NPs 
can continue to release Ag+. We monitored the reaction of Ag NPs with various levels of 
sulfide and characterized the products of the sulfidation reactions with a purge-and-trap 
acid volatile sulfide analysis, which served as a measure of the extent of Ag NP 
sulfidation. Changes in Ag NP absorbance several days after reaction with sulfide 
suggest a reversal of Ag NP sulfidation is possible under some conditions. 
      
33. The Effect of Cations and 4-Mercaptobenzoic Acid on Silver Nanoparticle 
Aggregation 
Maisa Amireh and Katherine Mullaugh, Department of Chemistry and Biochemistry 
 
Silver nanoparticles (Ag NPs), commonly found in consumer products, have been used 
for their unique antibacterial properties. Studying Ag NP behavior under various 
conditions is crucial to understand any environmental risks associated with their 
widespread use. The effect of cations on the stability of Ag NPs has been investigated 
by measuring the salt-induced aggregation kinetics of Ag NPs by dynamic light 
scattering (DLS). Divalent cations (Ca2+) resulted in more aggregation relative to 



monovalent cations (K+). Dissolved organic matter (DOM) is also expected to play a 
role in aggregation by altering the NP surface. We developed a method to quantify the 
adsorption of small organic compounds, like 4-mercaptobenzoic acid (4-MBA), to Ag NP 
surfaces. Increasing the pH and 4-MBA concentration yielded greater adsorption to the 
NP surface. Altering the surface chemistry with different DOM in the future will be useful 
in anticipating how Ag NPs behave in natural waters. 
  
34. Deep Coral Habitat Characterization of the North End of Raita Bank, 
Papahānaumokuākea Marine National Monument in the Northwestern Hawaiian 
Islands 
Lance Foxworth and Leslie Sautter, Department of Geology and Environmental 
Geosciences 
 
The purpose of this study is to characterize the north end of Raita Bank in the 
Northwestern Hawaiian Islands, to assess where deep marine coral would likely 
flourish. The bank is located within the Papahānaumokuākea Marine National 
Monument (PMNM), 1,120 km northwest of Honolulu, Hawaii. Multibeam sonar data 
were collected by the Schmidt Ocean Institute using the R/V Falkor. This study was 
focused on potential deep coral habitat at depths ranging 400 to 3000 m. Overall 
gradients between 400 and 3000 m depths approximately range from 0.083 to 0.304, 
including major terraces ending at approximately 500 and 1000 m. A bathymetric map 
and backscatter classification model were integrated to create a predictive model using 
seafloor geomorphology, substrate interpretation, and slope relief to best identify 
possible areas of deep sea coral. Maps generated from this study will be invaluable for 
future explorations of deep coral habitat on the bank. 
      
35. Novel Protein Interactors of Nkx2.5 Target Ccdc117 
Raychel Simpson1,2 and Kyu-Ho Lee2 
1Department of Biology, College of Charleston 
2Department of Regenerative Medicine and Cell Biology, MUSC 
Normal expression of Nkx2.5 is essential for normal heart development and outflow 
tract proliferation into the second heart field. In humans, Nkx2.5 misexpression can 
result in outflow tract abnormalities, ventricular and atrial septal defects, cardiac looping 
error, and a general decrease in cardiomyocyte differentiation. A previous study by our 
lab identified several downstream targets of Nkx2.5 in mice. Among these genes is 
Ccdc117, an evolutionarily conserved sequence in placental mammals. Multiple 
isoforms have been identified in many organisms, however the function of Ccdc117 as a 
whole is largely uncharacterized. Preliminary characterization by our lab indicates 
Ccdc117 may be linked to metabolic function regulation in the second heart field and 
developing outflow tract. I further describe here evidence of Ccdc117 association with 
two novel proteins as a functional connection to protein complexes formed in signal 
transduction pathways, the cell cycle, and cellular transport and motility. 
    
 
 
 



36. The Stable Matching Problem 
Kaitlyn Manley and Daniel Truver, Department of Mathematics 
 
The Stable Marriage Problem, or SMP, focuses on finding a stable matching between 
two disjoint groups, given an ordering of preferences for each element. In this case, a 
matching is stable if and only if there does not exist any two elements A and B such that 
both A and B would be better off together than with their current matches. Beginning 
with the Gale-Shapley Algorithm (the current standard for finding a stable matching), we 
explore methods for both increasing computational speed and decreasing the amount of 
human-time required in order to form lengthy preference lists. We then present a 
theoretical model, based on the idea of Markov chains, to eliminate certain matchings 
that are always unstable. 
      
37. Analysis of Gorda Escarpment Geomorphology, Mendocino Fracture Zone 
William Hefner and Leslie Sautter, Department of Geology and Environmental 
Geosciences 
Multibeam survey data were used to examine the Mendocino Fracture Zone, west of the 
Gorda Spreading Ridge 940 km off the northern California coast. Features along the 
fracture zone were characterized to evaluate offsets from plate movement along with 
analysis of seamount geomorphology. The extent of movement along the fracture was 
determined by relating seafloor age and spreading rate to curved seafloor fabric. The 
northern abyssal hills curve along the fracture zone, indicating that this portion of the 
Pacific Plate is migrating westward at a faster rate than the area south of the fracture. 
From 44 to 20 Ma the north side spread west at 50.8 km/myr compared to 42.5 km/myr 
south of the fracture. This geomorphic analysis aids in understanding fracture zones of 
the Mendocino Triple Junction and contributes to further tectonic studies along Northern 
California. 
 
 38. Roles for the complement anaphylatoxins C3a and C5a in regulating tumor 
immunity following radiation therapy 
Colleen Quaas1,5, Merry Andersen1,5, Andrea Whitfield2, Andrew Ellis3, Mario Fugal3, 
Kenneth Vanek3, David Fairlie6, Melissa Scheiber1,5, Stephen Tomlinson1,4 
1Departments of Microbiology and Immunology, MUSC 
2Pediatrics, Division of Hematology/Oncology, MUSC 
3Radiation Oncology, MUSC 
4Ralph H. Johnson Veterans Affairs Medical Center 
5Department of Biology, College of Charleston 
6University of Queensland, Australia 
The complement system is a vital component of the immune system. Complement 
activation leads to the generation of pro-inflammatory anaphylatoxins, C3a and C5a, 
that have been shown to promote growth of some tumors after binding to their receptors 
on immune cells. However, using C5a and C3a receptor deficient mice, as well as 
antagonists that block the receptors, we found C3a and C5a to have no effect on 
lymphoma (EL4) growth in a subcutaneous mouse model. On the other hand, deficiency 
or inhibition of these receptors significantly reduced tumor growth and increased 
survival when tumor-bearing mice received localized radiation therapy (RT). Radiation 



therapy alone was only minimally effective. C3a/C5a receptor knockout mice receiving 
RT that survived long-term and appeared to be tumor-free were rechallenged with EL4 
lymphoma cells; these rechallenged mice did not grow tumors. We are currently 
investigating how anti-tumor immunity is modulated in this therapeutic model. 
      
39. Central Nervous System Neuroanatomy of the Snapping Shrimp, Alpheus 
angulosus: Towards a Model of Adult Neurogenesis 
K. Vollmer, N. Patel, M. Ruscio and C. Korey, Department of Biology and Program in 
Neuroscience 
 
Unlike the adult vertebrate central nervous system (CNS), the plasticity of the adult 
invertebrate CNS allows for the natural systemic reorganization of the system post 
injury. Invertebrate systems possessing regenerative abilities provide a simple and 
tractable experimental system for exploring neural plasticity. The snapping shrimp, 
Alpheus angulosus, is a small crustacean with bilaterally asymmetric claws that serve 
distinct behavioral and sensory functions. If the large claw is lost, the organism 
transforms their small pincer claw into a large snapping claw while simultaneously 
developing a new pincer on the contralateral side. To better understand this radical 
change in body composition, it is necessary to distinguish areas of the poorly 
characterized CNS of A. angulosus. Through sectioning and staining the brain, we were 
able to identify distinctive areas within the CNS. We will use this information to create a 
3-D model and identify areas of adult neurogenesis of the snapping shrimp brain. 
      
40. Bioinformatics Pipeline Development 
Katherine Duchinski1, Dennis Watson2 and Paul Anderson1 
1Computer Science Department 
2MUSC 
Changes in gene expression profiles are required for cancer cells to invade and 
migrate. The mechanism of transcriptional activation or repression of these cancer-
associated genes is not clearly understood; however, the Ets family of transcription 
factors are considered good candidates for oncogenes or tumor suppressors. Both a 
knockdown and a gain-of-function (GOF) experiment were performed on the Fli1 
transcription factor from the Ets family. This data was used to create a bioinformatics 
pipeline to compare knockdown and GOF experiments in a streamlined manner. Meta-
analysis of knockdown and GOF data revealed that many significant genes were 
regulated in the same direction between experiments. This suggests that knockdown 
and GOF experiments produce complementary information and thus validates the 
importance of further pipeline development. 
      
41. An Investigation of the Sallimus Gene in Indirect Flight Muscles of Apis 
Mellifera 
Laura Galloway and Agnes Ayme-Southgate, Department of Biology 
Honeybee hives are set up in a hierarchy that is dependent upon the work performed by 
worker bees. Worker bees’ first function as nurses and, in time, will progress into 
forager bees. In the transition between nurse and forager, the honeybee transforms 
from living and working in the hive predominately without flight to flying long distances 



for food. With the addition of long-distance flight in worker bees, a bee’s flight muscle 
molecular composition and muscle protein composition change and can be observed 
between a nurse bee and a forager bee. In this study, comparisons between RNA of a 
forager’s flight muscle to that of a nurse were used to study the Sallimus gene which 
plays a role in the stiffness of the muscle. Through sequencing techniques and qRT-
PCR, Nurses and foragers were found to have different isoforms and different quantities 
of isoforms. 
 
42. Spatial and Temporal Variation in Ambient Seismic Noise Site Response in 
Charleston, South Carolina 
Savannah Cobb1, Steven Jaume1, Jackson Odum2 and William Stephenson2 
1Department of Geology and Environmental Geosciences 
2US Geological Survey 
Previous site response studies have revealed a 1-3 Hz peak in horizontal-to-vertical 
spectral ratios (HVSRs) on the Charleston peninsula. These studies have found that the 
amplitude of this response varies with surface geology and, at a few locations, with time 
of day. The objective of this study is to determine the spatial and temporal variation of 
the 1-3 Hz peak amplitude in Charleston. Ten arrays of up to ten seismometers placed 
throughout Charleston recorded up to 7+ hours of daytime ambient seismic noise. We 
computed HVSRs using 1 hour-long time segments when all seismometers in an array 
were recording. We analyzed variation in HVSRs by station and by hour to determine if 
spatial variation or temporal variation in the amplitude of the 1-3 Hz peak was more 
significant. Results found greater spatial variation than temporal variation, suggesting 
the observed spatial variation in the 1-3 Hz HVSR is a robust observation. 
      
43. Submarine Canyon Variability on the Northern Slope of Puerto Rico 
Cameron Troilo and Leslie Sautter, Department of Geology and Environmental 
Geosciences 
 
The NOAA Ship Okeanos Explorer collected multibeam data off the northern coast of 
Puerto Rico used to create 2D and 3D bathymetric surfaces which revealed numerous 
submarine canyons spanning depths of 100 to 2000 m. Each canyon varies in its 
geomorphology and number of tributaries, but all trend north. Geomorphic patterns 
regarding canyon width, depth, and cross-section profiles were examined. Canyon 
channel shapes were compared to characterize variability based on their location in 
order to determine a pattern of canyon genesis. Although no outstanding patterns 
emerged, all of the 15 canyons studied are likely to have been created in similar ways 
as seen through similar sinuosities and canyon depths. Only the canyon slope varied 
significantly, decreasing from west to east. Future deeper bathymetric data collection 
could reveal more about this margin. 
      
 
 
 
 
 



44. Imaging Capillary Flow in the Intact Mouse Brain: Are Pericytes Regulators of 
Blood Flow? 
Ashley N. Watson1, David Hartmann2, and Andy Y. Shih2 
1Department of Biology, College of Charleston 
2Department of Neurosciences, Medical University of South Carolina 
 
Pericytes are cells embedded in capillary walls that play a key role in establishing the 
blood-brain barrier. Pericytes appear equipped to regulate capillary blood flow through 
the expression of contractile proteins. However, their capacity to do so in vivo is a topic 
of heated debate. Mice heterozygous for platelet-derived growth factor receptor β 
(PDGFRβ+/-) have fewer pericytes due to a defect in migration to their peri-endothelial 
niche during development. These mice live to adulthood and constitute a useful model 
for investigating the role of pericytes in blood flow regulation. We utilized in vivo 2-
photon microscopy to test the hypothesis that PDGFRβ+/- mice would exhibit faster 
blood flow through cerebral capillaries. Indeed, we find that cerebral capillaries exhibit 
faster red blood cell velocity and volume flux in PDGFRβ+/- mice. These results suggest 
that pericytes may contribute to capillary flow resistance by applying a continuous 
contractile tone upon the capillary wall. 
    
45. Natural Language Processing: Improving Computational Accuracy of 
Prediction Using Context-Specific Distributed Language Representations 
Matheus Freitag1, Sarah Wiegreffe2 and Paul E. Anderson2 
1Universidade Federal de Pelotas - CNPq/CAPES Brazil 
2Department of Computer Science, College of Charleston 
 
Topic recognition, for example determining the sentiment of a movie review, is a known 
challenge for computers. This task can be done using machine learning— training a 
computer to predict an outcome based on lots of data. Because machine learning 
algorithms need input data to be fixed-length, and words and documents are variable-
length, various methods have been developed to transform words into fixed-length 
objects. Probabilistic methods such as word averaging and storing the context of a 
sentence have been developed to deal with this. Many of them build one model that 
outputs a prediction of the sentiment of a text. Our method instead trains multiple 
models on the same data for each sentiment and an observation of which one performs 
better is made. This solves the problem of generating fixed-length inputs by removing 
the need for them altogether, and also improves prediction accuracy. 
      
46. A Preliminary Investigation to Map the Beta Karyopherins in Development of 
Lytechinus variegatus 
Paul Siegwald, James McFadden, Devon Hathaway, Melanie Overcash, Ross Baker 
and Christine Byrum, Department of Biology 
 
Different karyopherin beta forms are specialized to transfer specific cargo such as 
transcription factors or other macromolecules into and out of the nucleus. These 
proteins may therefore play important roles in intracellular activities and may also act in 
developmental processes such as early cell differentiation. In this study, we cloned 



genes from L. variegatus to synthesize whole mount in situ hybridization (WMISH) 
probes of seven importins, two transportins, and seven exportins. WMISH will be used 
to observe spatiotemporal expression of each at key intervals from the 60-cell to early 
pluteus stages and will reveal whether expression of karyopherin mRNAs is overlapping 
or mutually exclusive. Examining the spatiotemporal distributions should reveal the 
importance of particular nuclear transport proteins in L. variegatus development.    
  
47. Monitoring tRNA functionality in vivo through metabolic labeling 
Ariel McShane, Eveline Hok, Jensen Tomberlin and Renaud Geslain, Laboratory of 
tRNA Biology, Department of Biology 
 
Transfer ribonucleic acids (tRNA) are vital for organism functionality involving protein 
synthesis through the process of translation. Labeling of tRNA is essential for the study 
of their functions in the cell. However, current methods of tRNA labeling are ambiguous 
due to limited specific activity. Our lab has been developing a streamlined process of in 
vivo tRNA labeling that incorporates many radioactive phosphorous (32P) within the 
tRNA body. We implemented this technique in Escherichia coli (E. coli) by growing the 
bacteria on media containing 32P. This technique has proven successful and will be 
tested in three additional cell types, including Human HeLa cells, Saccharomyces 
Cerevisiae (S. cerevisiae), and Arabidopsis thaliana (A. thaliana). Proposed labeling 
methods will be used to examine the abundance of individual tRNA in each of these cell 
cultures. This method could then be used to examine the dynamic qualities and usage 
of certain tRNA in the cell. 
 
 
48. Remarks on The Geometry of Chords 
Omar Valencia and Thomas Ivey, Department of Mathematics 
 
In order to understand how to graph 3-note chords (triads) and 4-note chords (tetrads), 
we read the papers The Geometry of Musical Chords and Generalized Voice-Leading 
Spaces, which defined spaces and inspired us to visualize these spaces using the 
program Mathematica. We graphed chords and the network in which they are 
connected through semitone voice leading. These spaces are defined by equivalence 
relations that are musically relevant. The results were orbifolds with interesting topology, 
which surprisingly have musical relevance. 
 
49. Evaluating the role of the RMTg in punishment induced suppression of 
cocaine seeking 
Matthew R. Harberg1, Thomas C. Jhou2 and Peter J. Vento2 
1Department of Biology, College of Charleston 
2Department of Neuroscience, Medical University of South Carolina 
 
One characteristic of addiction is an impaired decision making process resulting in 
compulsions to use a substance even if aware of punishing consequences. Recently, 
the rostromedial tegmental nucleus (RMTg) has been shown to act as a brake in reward 
systems through suppression of dopamine neurons in the ventral tegmental area (VTA). 



Little is known about the RMTg’s role in response to punishment during drug seeking. 
Using a drug self-administration paradigm, inhibition of the RMTg in rats was expected 
to cause continued cocaine seeking even in response to an aversive foot shock. Results 
indicated that there was no significant difference between the control treatment and 
RMTg inhibition. These observations call into question whether the data was a result of 
diminished RMTg input or stress-induced reaction to treatment. Future studies are 
planned to minimize non-specific factors that may have masked possible changes in 
punished responses for cocaine. 
    
50. Effect of adolescent intermittent ethanol exposure on choline 
acetyltransferase expression 
E.J. Burnett2 and L.J. Chandler2 
1Department of Biology, College of Charleston 
2Department of Neuroscience, Medical University of South Carolina 
 
Adolescence is characterized by increased risk-taking and the pursuit of novel stimuli 
including drugs and alcohol. Binge-drinking and heavy alcohol use during adolescence 
has been linked to long-term cognitive deficits and increased risk of developing alcohol 
use disorders in adulthood. The cholinergic system serves to regulate cognitive 
function, sleep, wakefulness, reward and aversion, all of which are altered by prolonged 
alcohol exposure. The present study investigated the effects of adolescent intermittent 
ethanol (AIE) exposure on the cholinergic system of adult male Long-Evans rats. AIE 
exposure significantly reduced the expression of choline acetyltransferase (ChAT), a 
marker of acetylcholine, in the prefrontal cortex, medial habenula, interpeduncular 
nucleus, and laterodorsal tegmental nucleus of adult rats (*p<0.05). In contrast, ChAT 
expression in the striatum and pedunculopontine tegmental nucleus was unaffected by 
AIE exposure. These results suggest that alterations in the cholinergic system may 
underlie some of the long-term behavioral deficits observed following AIE exposure. 
    
51. The cortex and nucleus accumbens shell in "refrainng" from cocaine seeking 
Emilianna Y. Landry1,2, Douglas J. Roberts-Wolfe2 and Peter W. Kalivas2 
1Department of Biology, College of Charleston 
2Department of Neurosciences, Medical University of South Carolina 
 
New therapies for addiction that uncouple drug taking from reward (e.g. cocaine 
hydrolase) can be modeled in animals by extinction training. “Refraining” from cocaine 
seeking in this model requires simultaneous neuronal activity in infralimbic prefrontal 
cortex (ILPFC) and nucleus accumbens shell (NAshell). We hypothesize that a direct 
glutamatergic projection from ILPFC to NA shell is necessary for refraining. 
      
52. Photo Degradation of Bupropion and Gabapentin 
Neha Muppala, Kristina Tran and Wendy Cory, Department of Chemistry and 
Biochemistry 
Prescribed medications that act as maintenance drugs can affect the environment 
through landfills and the water system. These drugs eventually degrade and can form 
products that can potentially pose a greater threat to human health and the environment 



than when in their original composition. To study the degradation of commonly 
prescribed maintenance drugs, we observed and analyzed the photodegradation rate of 
the antidepressant bupropion (BUP) and the anticonvulsant gabapentin (GAB) in 
aqueous solutions that mimicked the natural water environment. Samples of BUP and 
GAB with and without humic acid were exposed to light in a solar simulator. The 
resultant solutions were analyzed via HPLC and LC-MS. Rates of degradation and 
degradant identities were identified. 
 
53. Geomorphic analysis of deep coral habitat in the Kaiwi Channel, Hawaiian 
Islands 
Caroline R. Cooper and Leslie R. Sautter, Department of Geology and Environmental 
Geoscience 
 
The Kaiwi Channel is located between the Hawaiian Islands of O’ahu and Moloka’i. The 
channel is 42 km wide with a maximum depth of 700 m. Its western margin exhibits a 
steep slope, whereas the eastern margin’s more gradual slope contains an array of 
small submarine canyons with relief as much as 500 m. Using backscatter intensity 
data, hard substrate areas were found in a large area of the channel’s eastern floor 
extending 2.0 km along the channel axis at depths between 300 and 500 m. Overlays of 
backscatter with bathymetry and slope maps provide a means to estimate the area’s 
seafloor character and identify possible deep coral and other benthic habitats. 
 
54. Geomorphic Characterization of Submarine Canyons within Glovers Reef 
Homer Hiers and Leslie Sautter, Department of Geology and Environmental 
Geosciences 
 
Characterization of submarine canyons is vital to enhance understanding of sediment 
transport, ocean currents, and benthic habitats. This study aimed to characterize the 
geomorphology of two submarine canyons within the eastern flank of Glovers Reef atoll, 
off the Belize coast. For each canyon, an along-axis profile was made as well as three 
cross-channel profiles at the same contour depths. Profiles were measured to develop 
quantitative indices for comparative analyses. Statistical analysis showed that the 
canyon channel width was positively correlated with canyon channel relief for both the 
Northern and Southern canyons. New canyon geomorphic characterization methods 
were tested and shown to be valuable for analyzing submarine canyon geomorphology. 
Further development of tools to quantify submarine canyon geomorphology will improve 
the characterization and ultimately, classification of these significant and important 
continental margin features. 
      
55. Submarine Channel Association with Seamount Chain Alignment on the 
Ontong Java Plateau 
Howard Meyers and Leslie Sautter, Department of Geology and Environmental 
Geosciences 
 
The Ontong Java Plateau (OJP), north of the Solomon Islands, Indonesia, is a 
submerged seafloor platform full of intricate systems of channels, atolls and seamounts. 



This area has remained relatively unstudied because of both the area’s remote location 
and low number of ships carrying advanced sonar systems. This study uses EM302 
multibeam sonar data collected on the R/V Falkor in 2014 by the University of 
Tasmania’s Institute for Marine and Antarctic Studies. The area surveyed is located 
along the OJP’s central northeast margin, includes a small chain of six seamounts, and 
is situated within the axis of a major submarine channel. Using CARIS HIPS and SIPS 
9.0 post-processing software, seamount and channel morphology were characterized 
with 2 dimensional profiles and 3 dimensional images. Morphological features from the 
turbidity flows are evident at the base of several seamounts, indicating that the 
submarine channel bifurcated when turbidity flows encountered the seamount chain. 
    
56. Oligomerization of Eukaryotic Heme a Synthase 
Nicholas J. Harris1, Nicholas G. Taylor1, Oleh Khalimonchuk2 and Jennifer L. Fox1 
1Department of Chemistry and Biochemistry, College of Charleston 
2Department of Biochemistry and Nebraska Redox Biology Center, University of 
Nebraska 
 
Heme a is an essential cofactor required for function of cytochrome c oxidase in the 
mitochondrial electron transport chain. In the cell, heme a is synthesized from heme b 
via a pathway dependent upon the evolutionarily conserved enzyme heme a synthase. 
However, the structure and mechanism of this enzyme have not been established, and 
recent studies have suggested an additional chaperone role for heme a synthase during 
cytochrome c oxidase maturation. Here, we show that the eukaryotic heme a synthase 
associates with other copies of itself to form oligomeric complexes, which may be the 
functional form of the enzyme. A mutation impairing oligomerization results in a 
significant loss in heme a biosynthesis and defects in cytochrome c oxidase maturation 
and activity. Heme a synthase multimerization is therefore important in heme a 
biosynthesis and/or transfer of heme a to maturing cytochrome c oxidase. 
 
 
57. Conserved Residues of Eukaryotic Heme a Synthase 
Nicholas G. Taylor1, Nicholas J. Harris1, Oleh Khalimonchuk2 and Jennifer L. Fox1 
1Department of Chemistry and Biochemistry, College of Charleston 
2Department of Biochemistry and Nebraska Redox Biology Center, University of 
Nebraska 
 
Cytochrome c oxidase is the terminal complex of the mitochondrial respiratory chain, 
wherein its ability to reduce oxygen and contribute to the protonmotive force necessary 
for ATP synthesis is dependent upon its heme a cofactors. The final step in heme a 
biosynthesis is catalyzed by heme a synthase, an enzyme for which we lack detailed 
mechanistic and structural information. Here, we show that four evolutionarily conserved 
histidine residues of eukaryotic heme a synthase are essential for activity and cannot be 
functionally replaced with alternative heme-binding residues. We also show that a 
mutation found in patients with mitochondrial disease compromises heme a 
biosynthesis and cytochrome c oxidase assembly and activity when present in the yeast 
enzyme. Modeling suggests the enzyme contains two heme-binding domains, each with 



a pair of conserved histidines positioned for heme binding or catalysis, with the residue 
affected by the patient mutation present on a conserved loop. 
      
58. Big Data Genome Analysis 

Best of Computer Science 
Leonardo De Melo Joao, Luca Carvalho De Oliveira, and Paul Anderson, Department of 
Computer Science 
 
Being able to analyze a person’s DNA opens presents new opportunities for scientists 
to study disease prognosis. However, in order to perform such a complex analysis we 
need advanced technology and data mining algorithms. In the past couple of years, the 
genomic field and parallel processing algorithms have improved such that an analysis 
that used to take hours to finish can now be processed in minutes. A leading framework 
for such big data genome analysis is called ADAM. Presently, ADAM can only be used 
for specific types of genome representation files called SAM/BAM and requires a 
powerful computing cluster to achieve optimal performance. The goals of this research 
is to enhance ADAM’s technology in two ways: improving its pipeline to achieve the 
same performance while using less computational power; and try to map other types of 
genome representation files to apply ADAM’s pipeline. 
      
 
59. The Humility Project: Text analysis for characteristic linguistic patterns 

Best of Mathematics 
Tyler Perini, Department of Mathematics 
 
This interdisciplinary text analysis research project aims to develop a classifier for 
documents based on the presence or absence of humility. In our method of Latent 
Semantic Analysis, we utilize Nonnegative Matrix Factorization (NMF) as a low-rank 
matrix approximation. We designed a novel global weight that performed well for 
exploratory clustering to learn about different types of humility. The IDF global weight 



performed better for classification through cross-validation (66% accuracy). Through 
both clustering and predictive methods, we were able to better develop the 
psychological construct of humility. 
      
60. Two Types of Spectral Evolution Exist in Every Isolated Gamma-Ray Burst 
Pulse 
Stephen Lesage and Jon Hakkila, Department of Physics and Astronomy 
 
An analysis of how Gamma-Ray Burst (GRB) pulse evolution changes with energy was 
conducted by studying GRB data from NASA's Burst And Transient Source Experiment 
(BATSE). Selected bright burst light curves were fitted in four separate energy channels 
by first modifying an existing pulse-fitting algorithm, extracting the residuals, and fitting 
these multi-channel residuals with another modified algorithm. For each pulse analyzed, 
the residuals for all energy channels were compared to one another by examining the 
variations in rise and decay time, duration, amplitude, fluence, peak flux, and lag. These 
findings will lead to a better understanding of pulse evolutionary behavior. Preliminary 
results will be presented. 
    
61. Ketosteroid Isomerase-Assisted Kemp Elimination 
Marcello Forconi, Enis Sanchez and Lauren Fanning, Department of Chemistry and 
Biochemistry 
 
Ketosteroid isomerase (KSI) catalyzes the isomerization of ketosteroids, using a 
catalytic aspartate (Asp 38) in its active site. Kemp elimination is a model for base-
catalyzed proton abstraction from an acidic carbon. Due to the similarities between 
KSI’s mechanism and Kemp elimination, we investigated whether KSI catalyzes the 
Kemp elimination of benzisoxazoles. We found that KSI from Comamonas testosteroni 
(tKSI) accelerates Kemp elimination of 5-nitrobenzisoxazole, with rate constants 
approaching those obtained by computationally designed enzymes. tKSI was more 
active than computationally designed enzymes when Aps38 was significantly mutated. 
We used various substrates, pH-rate profiles, computational modelling, and inhibition 
studies to show that the reaction takes place at the tKSI active site. Our data suggests 
that another active site aspartate, Asp 99, is the general base. Along with literature 
data, our results suggest that the hydrophobic environment within the tKSI active site is 
sufficient to significantly speed up Kemp elimination of benzisoxazoles. 
    
62. Effects of cross-gene mutation on lateral root development in Arabidopsis 
thaliana 
Ashley M. Beacham and Courtney J. Murren, Dept of Biology 
 
Arabidopsis thaliana serves as a model plant for exploration into the plant genome. 
Insert, or knockout, mutants with mutations in one specific gene region are a tool for 
inquiry in understanding phenotypic effects. However, often, these lines can have 
insertions in or across multiple gene regions. We hypothesize that such mutants would 
have strong deleterious effects. In this study, the early root systems of cross gene lines 
were compared to a set of previously screened lines, and controls, on an agar medium. 



We found that cross gene lines, as well as screened lines, were represented across four 
growth categories with variation in primary and lateral root size. In an ongoing 
experiment, plants are growing in three phosphorous environments. The results of the 
two experiments will be compared for whole plant phenotype. We plan to examine the 
effects of these genes on lateral root development. 
    
63. Snapping Shrimp: Differences in Personality Before and After Trauma 
Melissa Hughes and Niki Patel, Department of Biology 
 
Alpheus angulosus, or snapping shrimp, are characterized by their disproportionate 
claws. Each shrimp has one large and one small claw, and the larger claw has the 
capability of producing a loud snap used in defense and communication. Interestingly, 
when the large claw is dropped, instead of growing a new claw, the small claw becomes 
the new large claw. During this process the shrimp experiences tremendous plasticity of 
morphology and behavior. By repeatedly testing shrimp with a standardized 
disturbance, we found that defensive behavior is individually consistent before claw loss 
and during recovery; however, their behavior is differentially consistent: pre-claw loss 
behavior does not predict recovery behavior. Gaining a better understanding of behavior 
changes can help explain how a species’ fitness is affected and how they react to 
environmental changes. 
    
64. Geomorphology of the Sumatra Subduction Zone: Expressions of Tectonic 
and Seismic Activity 
Gregory Crenshaw and Leslie Sautter, Department of Geology and Environmental 
Geosciences 
 
Bathymetric data were collected in 2015 off the west coast of Sumatra. The Java 
Trench subduction zone between the Indo-Australian and the Eurasian Plates has high 
potential to cause catastrophic earthquakes and tsunamis, as evidenced in 2004. High 
resolution bathymetry was used to study four sites, covering depths ranging from 2500 
to 6500 m. This area shows characteristics of a filled-in trench with little to no surface 
expression, along with parallel submarine faulted ridges on the overriding Eurasian 
Plate west of the subduction zone. Scarps from slumping were found along numerous 
ridges, likely triggered by seismic activity. The two northwestern-most sites contain 
several distinct scarps along the submarine ridges at depths of 4000 to 5000 m, 
whereas fewer scarps are evident in the southwestern sites, possibly indicating less 
seismic activity. This study will add to our understanding of tectonically and seismically 
active zones that may cause tsunami activity. 
 
65. Submarine Canyon Geomorphology of Turneffe Atoll, Belize 
Rebekah Gossett and Leslie Sautter, Department of Geology and Environmental 
Geosciences 
 
Turneffe Reef is an atoll considered part of the Mesoamerican Reef, off the east coast 
of Belize. The reef's southeast flanks extend to depths of over 1000 meters and 
demonstrate diverse geomorphological features throughout the carbonate platform. 



Using multibeam sonar data collected aboard the Ocean Exploration Trust E/V Nautilus, 
variations within the geomorphology, bathymetry, and seafloor substrate can be 
determined in order to further identify slumping and sediment distribution patterns 
among submarine canyons off the atoll's flanks within depths ranging from 200 to over 
1200 meters. Bathymetric and backscatter intensity data were used to compare seafloor 
topography, slope and hardness of two submarine canyons southeast of the atoll. 
Simple linear regression models revealed little correlation between the north and south 
sides of the canyon walls. Backscatter intensity data showed hardness in the ridge north 
between both canyons and soft substrate varied throughout study area. 
 
66. Finding and Squashing Bugs in LimeSurvey 
Jeremy Butcheck, Jake Hennessy, Aaron Walton, and Alex Wray, Department of 
Computer Science 
 
LimeSurvey is a free and open source web application that allows the user to create 
and host a user's surveys. Our group chose LimeSurvey because we had experience 
dealing with web applications, the community was very active, and they hold a large 
international presence. We set out to fix at least two bugs and contribute in one other 
aspect. Over the course of the project we successfully met our goal by contributing two 
bug fixes to the project with a visual fix in the CSS code and the addition of a new 
feature for LimeSurvey, even reporting a bug of our own along the way. Upon 
completing the project, the group realized the benefits of FOSS projects, discovered the 
constructive open source community, and gained the experience of contributing code 
alongside other developers who come from a variety of backgrounds. 
 
 
 
 
67. Adaptation of Temperature Tolerance in the Gracilaria vermiculophylla 
Invasion 
Sarah J. Shainker, Stacy A. Krueger-Hadfield, and Erik E. Sotka, Department of Biology 
 
The red macroalga Gracilaria vermiculophylla is native to the Northwest Pacific and 
invaded North American and European coastlines in recent decades. We tested 
whether the success of this invasion was aided by genetic adaptation of temperature 
tolerance. We sampled 15 native Japanese populations and 25 introduced populations 
from North America and Europe. Within a week of field collection, we subjected samples 
to extreme hot and cold temperatures then followed their rates of bleaching and 
survivorship for 8 days following exposure. Significantly more native populations 
bleached and died after hot and cold exposure compared to introduced populations. 
Similar results were found when common garden samples were exposed to heat, 
suggesting that the greater thermal tolerance among introduced populations has a 
genetic basis. Given the invasion history of this species, we propose that adaptation to 
greater heat tolerance occurred post-introduction. Evolution in this and other algal traits 
facilitated invasion success. 
 



68. Geomorphology of the Kroenke Canyon on the Ontong Java Plateau 
Miranda Carruth and Leslie Sautter, Department of Geology and Environmental 
Geosciences 
 
Kroenke Canyon is located on the Ontong Java Plateau, between the Solomon Islands 
and the Federated States of Micronesia in the southwest Equatorial Pacific. In late 
2014, multibeam data were collected by Schmidt Ocean Institute on R/V Falkor using 
Kongsberg EM302 and EM307 transducers. The Ontong Java Plateau is a massive 
submarine platform composed of carbonate rock layers accompanying interbedded 
chert. The observed area is in the northern region of the Kroenke Canyon where depths 
range between 3,100 to 4,000 m. Data were post-processed to create 3-D bathymetric 
profiles, advancing knowledge about the canyon’s geomorphology and substrate 
character. Research and analysis enabled the characterization and shape of Kroenke 
Canyon as asymmetrical with a flat-bottomed channel. 
 
 
69. MOAB: Inspeacting Muonic Activity in Earth’s Lower Atmosphere with a High-
Altitude Balloon 
Nick Desisto, Jason Witry, Miranda Carruth, Eric Davidson, Cailin Johnson, Victoria 
Shuler and Jeymaris Hilerio-Sample, Department of Physics and Astronomy and 
Department of Geology and Environmental Geosciences 
 
This project will seek to assess levels of muonic incidence in the Earth’s atmosphere 
with respect to altitude, pressure, and temperature with a High Altitude Balloon Satellite 
(HABSAT). Muons, one form of secondary cosmic radiation, are produced by collisions 
between atmospheric molecules and high-energy primary cosmic radiation and are 
challenging to count because of their instability and tendency to rapidly decay. By 
employing a balloon-borne radiation detection device, our project allows examination of 
ionizing particles up to 35 km in the Earth's atmosphere. The instrument array 
developed for this analysis, consisting of two Geiger-Muller Tubes (GMTs) and a 
Photodiode (PD), is chiefly tasked with the detection of muonic activity. One GMT will 
be shielded with iron and one will not. The PD will be filtered to detect only gamma 
radiation. This shielding is designed to allow precise muon detection by filtering out non-
muonic forms of radiation. 
 
 
 
70. Analysis of Complex Sand Waves in Raccoon Strait, San Francisco Bay 
Mary Eaton, Department of Geology and Environmental Geosciences 
 
College of Charleston students sailed aboard the eTrac, Inc. vessel S/V Pulse in the fall 
of 2014 for part of a four-day multibeam survey of Raccoon Strait, the channel 
separating Point Tiburon and Angel Island in San Francisco Bay. Multibeam data 
revealed the complex and dynamic bathymetry of Raccoon Strait, consisting of sand 
waves varying in length, height, and orientation. The different waveforms reveal the 
forces shaping them. Wave symmetry, dimensions, and orientations were used to 



compare the relative ebb and flood tidal energy flowing through the channel. Raccoon 
Strait’s sand waves are oriented both towards the inside of the bay and towards the bay 
mouth indicating forceful tidal currents in both ebb and flood directions, but with 
distinctly different flow paths possibly due to the Coriolis effect. 
 
 
71. Investigation of Graphene Capacitors 
Matt Palumbo and Alem Teklu, Department of Physics and Astronomy 
 
Two graphene capacitors were constructed; the first with professionally prepared 
chemical vapor deposited graphene (CVDG) on aluminum foil serving as the electrodes, 
and the second with prepared laser-scribed graphene (LSG) serving as the electrodes. 
Each capacitor had a mylar insulating separator with a dielectric constant of 3.1 and 
thickness of 25.4 microns. The capacitance of each device was measured through the 
RC circuit analysis of the capacitor and a resistor in series in order to find the RC time 
constants over a range of resistances. The CVDG capacitor was found to have an 
average capacitance of 42.28 pF, a average stored voltage of 0.219 V, and an average 
charge density of about 0.229 × 10-6 C/m2 The LSG capacitor was found to have an 
average capacitance of 17.0 pF, an average stored voltage of 5.366 V, and an average 
charge density of 5.79 × 10-6 C/m2 
 
72. Monitoring of microplastics in the diet of a marine apex predator, the Bald 
Eagle Haliaeetus leucocephalus 
Austin Fitzhenry and Phillip Dustan, Department of Biology 
 
Plastic wastes are increasingly becoming one of the most abundant and persistent solid 
pollutants within the environment. Therefore, monitoring the mobility of fragmenting 
plastic particles is important to developing an understanding of humanity’s impact in the 
Holocene. In particular, the discovery of microplastics in many marine fauna presents 
the possibility of bioaccumulation in larger predators. In this study, we investigated the 
fecal and dietary material of the Bald Eagle (Haliaeetus leucocephalus). We found 
evidence of low concentrations of microplastics in its food and also discovered that 
terrestrial and freshwater prey comprise a significant portion of this charismatic top 
predator's diet. The presence of plastics within these birds indicates that their 
conspecifics that eat larger proportions of marine prey may harbor significantly more 
plastics. Our research underscores the need for continued study of local to global 
sources and sinks of microplastics that are infiltrating through the food webs of the 
biosphere. 
 
73. Geochronology Data Visualization with Topsoil 
Emily Coleman, Ben Muldrow and John Zeringue, Department of Computer Science 
 
Topsoil, a project collaboratively developed by CofC’s CIRDLES.org, is open-source 
cyber-infrastructure whose goal is to provide interactive visualizations of U-Th-Pb Mass 
Spectrometry data. The inspiration for this project is based on Dr. Kenneth Ludwig’s 
Excel plugin called Isoplot. Github.com, a code-sharing and version control platform, 



was used for collaboration among community members while they worked to introduce 
automated error reporting, develop bug fixes, and refactor code. The CofC Topsoil team 
plans to more closely meet the needs of the geochronology community by introducing 
new functionality per a proposed road-map. The development experience has led the 
team to understand larger-scale software frameworks and implementation at a practical 
level, as well as to understand how to build a sustainable software development 
community for the geo-sciences. 
 
74. Spectroscopic Investigation of MoS2 Nanoplatelets 
Gervais Baker1, Jason Harvey1, Narayanan Kuthirummal1, Chaochao Dun2, Gregory M. 
Smith1 
1Department of Physics and Astronomy, College of Charleston 
2Department of Physics, Wake Forest University 
We characterized properties of molybdenum disulfide (MoS2) nanoplatelets. Atomic 
force microscopy (AFM) and scanning electron microscopy (SEM) were used to study 
the surface morphology of our samples. We used Fourier transform infrared 
spectroscopy (FTIR) and photoacoustic spectroscopy (PAS) to analyze the mid-infrared 
and visible absorption for this material respectively. The material was weakly absorbing 
in the visible range. We found strong absorption bands in the mid-infrared region at 
430cm-1, 450cm-1, 900cm-1, 1100cm-1, 1450cm-1, and 1600cm-1, corresponding to 
various vibrational modes of MoS2. The absorption bands at 430cm-1 and 450cm-1 are 
due to the Mo-S bond, and the band at 900cm-1 is due to the S-S bond. The bands 
situated from 1100cm-1 to 1600cm-1 can be attributed to Mo-O vibrations, indicating that 
oxygen attaches to the dangling bonds on the surface of the nanoplatelets in ambient 
conditions. 
 
 
 
76. Examination of Microplastics from various shorelines around the World 
Elena Mpougas and Phil Dustan, Department of Biology 
 
Microplastics, particles <1mm, are an environmental concern as ongoing research is 
discovering these particles accumulating in marine and terrestrial ecosystems where 
they are being ingested by organisms throughout the trophic system. Microplastics pose 
a threat due to their ability to adsorb and easily transfer toxins to organisms, in addition 
to physically blocking digestive systems. Sand samples were collected from shorelines 
in Greece, Southeastern and Northwestern United States, the Caribbean, and 
Indonesia. Samples were observed under a microscope after being treated with NaOH, 
sucrose solution, and filtered through three sieves: 177μm, 74μm, and 37μm. The data 
corroborate the growing body of observations that indicate the accumulation of these 
particles on beaches globally. All locations contained microplastic pollution ranging in 
concentration from 0.821 to 2.84 particles/gram of beach sand. The highest 
concentrations were found on Sullivan’s Island, correlating to the Atlantic Ocean, and in 
Santorini and Strava, Greece in the Mediterranean Sea. 
 
 



77. Heme Analysis by Liquid Chromatography-Mass Spectrometry 
Elizabeth H. Blankenship, Nicholas J. Harris and Jennifer L. Fox, Department of 
Chemistry and Biochemistry 
 
The mitochondrial electron transport chain consists of protein complexes and mediators 
that rely on redox-active cofactors to transfer electrons. One of these essential cofactors 
is iron protoporphyrin IX (heme B) and its derivatives heme A and heme C. To analyze 
the heme content of mitochondria isolated from various mutants with defects in the 
electron transport chain, we sought to develop a sensitive and reproducible method for 
detecting heme using liquid chromatography-mass spectrometry. The literature method 
was modified to avoid the use of trifluoroacetic acid, overcome the low solubility of 
heme at low pH, and analyze samples via mass spectrometry instead of visible 
absorbance spectroscopy. Future work will include optimizing the method at various pH 
values using buffered systems. 
    
 
78. Application of Methylation-Sensitive Amplified Fragment Length 
Polymorphism Technology to C. caretta and A. mississippiensis 
Katharine King and Andrew Shedlock, Department of Biology 
 
Methylation-sensitive Amplified Fragment Length Polymorphism genotyping was used 
to investigate alligator and turtle genomes in an effort to evaluate differential DNA 
methylation by sex. Genomic DNA extracted from whole blood was digested with EcoRI 
and either HpaII or MspI, isoschizomers with differing sensitivity to methylation. 
Fluorescently labeled primers plus three selective nucleotides were used to amplify a 
subset of the total fragment pool. Fragments were visualized and scored using the 
Beckman CEQ capillary electrophoresis system. Statistical analysis showed a 
significant difference between male and female samples in overall methylation for one 
of the three primer pairs tested on the alligator genome with males having higher levels 
of methylation (84%) than females (57%; p < 0.002). Our proof-of-principle results 
demonstrate that MS-AFLP complements standard AFLP diagnostics and can be 
integrated cost-effectively with indexed high-throughput DNA sequencing strategies for 
investigating methylation-sensitive mechanisms of gene control in temperature-
dependent sex determining organisms. 
 
 
79. Combination therapy against Melanoma with Checkpoint Blockade and 
Cytokines 
Gabriella Santa Lucia1, Dan Neitzke2, Mark Rubinstein2 
1Department of Biology, College of Charleston 
2Department of Regenerative Medicine and Cell Biology, MUSC 
Tumors cause immunosuppression by evading killer T- cells and inducing dysfunction in 
tumor infiltrating lymphocytes (TILs). T-cell dysfunctionality is predominately mediated 
through checkpoint blockades such as PD-1, which inhibit T cell proliferation and 
cytotoxicity. We have hypothesized that immunosuppression results from blockades, as 
well as the loss in cytokine sensitivity. This leads us to believe that combing checkpoint 



blockade and cytokine therapy achieves synergistic tumor control. We sought to 
demonstrate that TILs have reduced cytokine sensitivity compared to T cells in 
periphery through combination therapy. We found that the donor TILs were less 
responsive than the donor T-cells in the periphery and the loss of responsiveness was 
correlated with checkpoints blockades. Furthermore we found that the addition of 
checkpoint receptor blockades restored cytokine responsiveness and halted tumor 
growth. 
    
80. The Escaping Upper Atmospheres of Hot Jupiters 
Ana Uribe and Eric Davidson, Department of Physics and Astronomy 
 
Hot Jupiters are massive gaseous planets which orbit closely to their parent star. The 
strong stellar irradiation at these small orbital separations causes the temperature of the 
upper atmosphere of the planet to rise. This can cause the planet's atmosphere to 
escape into space, creating an exoplanet outflow. We ascertained which factors 
determine the presence and structure of these outflows by creating one dimensional 
simulations of the density, pressure, velocity, optical depth, and neutral fraction of hot 
Jupiter atmospheres. This was done for planets of masses and radii ranging from 0.5-
1.5 Mj and 0.5-1.5 Rj. We found the outflow rate to be highest for a planet of 0.5 Mj and 
1.5 Rj at 5.3×10-14Mj/Yr. We also found that the higher the escape velocity, the lower 
the chance of the planet having an outflow. 
    
81. Synthesis and Characterization of P3HT/Graphene Materials Generated in-situ 
Dillon Presto and David Boucher 
 
Poly(3-hexylthiophene)/Graphene (P3HT/G) composites were synthesized via in-situ 
Grignard metathesis and characterized with an array of techniques including 1H NMR, 
FTIR, WAXS, and AFM. Broadening of FTIR features corresponding to the thiophene 
rings suggests enhanced interactions between P3HT and graphene. We also observe 
the appearance of a new vibration at 1090 cm-1. The unit cell parameters obtained from 
WAXS data do not indicate that the graphene insets between the (0k0) planes of P3HT, 
but the WAXS spectra does reveal some variability of the grain size with graphene 
content. AFM images of P3HT/G films help support our hypothesis that the presence of 
graphene during polymerization does have some effect on the organization of P3HT 
chains. 
 
 
82. Newtonian and non-Newtonian Computational Hemodynamics of Idealized 
Abdominal Aortic Aneurysms 
Danielle Masse1,2, Jason Howell2 and Gabriel Williams1 
1Department of Physics and Astronomy 
2Department of Mathematics 
Blood flow in an idealized abdominal aortic aneurysm geometry was studied. It was 
previously determined that for Newtonian flow, an increase in the diameter of the 
aneurysm resulted in a higher risk of rupture. The current investigation examined the 
wall shear stress as the bleb approached the iliac artery bifurcation for both Newtonian 



and non-Newtonian cases, as well as various non-Newtonian parameters for one 
geometry. It was found that the wall shear stress is greater at both ends of the bleb as 
the bleb approached the bifurcation in each case, and greater overall for the non-
Newtonian case. For a fixed geometry, it was found that as the viscosity of fluid 
decreases, the wall shear stress is more pronounced and sustained. From this, one can 
conclude that despite the large size of the aorta, the non-Newtonian effects of blood 
flow are indeed relevant to aneurysm growth and risk of rupture. 
    
83. Kudoa inornata Myxospore Density in Spotted Seatrout Cynoscion nebulosus 
Waverley-Ann Mendoza-Walthall and Camisha Jones, Department of Biology 
 
Kudoa inornata is a Myxozoan parasite that infects the muscle cells of the spotted 
seatrout, Cynoscion nebulosus. The older the fish, the more often they become 
infected; based on this evidence, we assume that fish also accrue infection over the 
years. However, this remains to be verified. Our hypothesis is density of K. inornata 
Myxospores will increase as fish age and mature. Two biopsies were taken from muscle 
tissue throughout the fillet of thirty fish and homogenized between glass plates. 
Approximately 70 mg of each homogenate was weighed and trypsinized at 37oC in 
order to release the Myxospores, which were then counted by two readers. Using a 
hemocytometer, the Myxospores were counted, the mean density of Myxospores per 
gram of muscle was inferred, and a regression analysis was carried out. Results show 
that there is no significant relationship between length of the fish and Myxospore 
density, suggesting fish do not accrue infection as expected. 
 
84. Effect of Ethanol and Clozapine-N-Oxide (CNO) on Locomotor Activity in 
DREADD-Infected c57 Mice 
Malcolm Kates1,3, William Griffin III2,3, Howard Becker2,3 
1Department of Biology, College of Charleston 
2Charleston Alcohol Research Center, MUSC 
3Department of Psychiatry and Behavioral Sciences, MUSC 
Excessive drinking continues to be a leading cause of preventable death in the U.S, 
making it crucial to understand its neurobiological basis for treatment. Changes in 
extracellular glutamate levels in the nucleus accumbens (NAc) via excitatory or 
inhibitory Designer Receptors Exclusively Activated by Designer Drugs (DREADD) 
expression using Clozapine-N-Oxide (CNO) have been linked with increased or 
decreased ethanol consumption, respectively. We studied glutamatergic pathways from 
the ventral hippocampus and prefrontal cortex to the NAc in mice to examine how their 
excitation or inhibition by CNO would affect locomotor activity. Overall, ethanol had a 
stimulatory effect on locomotor activity, as hypothesized. However, CNO administration 
did not influence the stimulatory effect of ethanol or overall locomotor activity. We 
concluded that observed changes in ethanol consumption due to alteration of 
glutamatergic pathways to the NAc are likely not caused by changes in locomotor 
activity, thus these regions may be useful targets for therapies. 
    
 
 



85. Spectroscopic characterization of two-dimensional topological insulators 
Jason Harvey1, Gervais Baker1, Narayanan Kuthirummal1, Chaochao Dun2 and 
Gregory M. Smith1 
1Department of Physics and Astronomy, College of Charleston 
2Department of Physics, Wake Forest University 
Topological insulators are a class of materials characterized with an outer conductive 
surface surrounding an insulating bulk. We set out to study how the material properties 
of bismuth telluride (Bi2Te3) differed when restricted to a two-dimensional 
nanostructure. We investigated the surface morphology of Bi2Te3 nanoplatelets using 
atomic force microscopy and scanning electron microscopy. We also studied absorption 
in the visible and near-infrared range using photoacoustic spectroscopy and Fourier 
transform infrared spectroscopy. The material was very weakly absorbing in the visible 
range. We found Bi2Te3 absorbed infrared radiation at 0.13 eV and 0.21 eV. These 
findings agree with the accepted values for the optical band gaps for bulk and thin-film 
Bi2Te3, respectively. 
        
86. Characterization of Cardiac Calcium Release Channels Harboring Arrhythmia-
Associated Mutations 
Ashton E. Getchell1, Jordan S. Carter1, and Naohiro Yamaguchi2 
1College of Charleston 
2Medical University of South Carolina 
Catecholaminergic polymorphic ventricular tachycardia (CPVT) is one type of 
arrhythmia triggered by physical activity or emotional stress. Multiple missense 
mutations in the type-2 ryanodine receptor calcium release channel (RyR2) have been 
found in CPVT patients. Intracellular calcium is required for each heartbeat, thus, RyR2 
mutations most likely cause aberrant calcium homeostasis. RyR2 is activated by 
micromolar Ca^2+ and inhibited by millimolar Ca2+ Pathophysiological significance of 
Ca2+ activation was well studied, however the role of Ca2+-dependent inactivation (CDI) 
of RyR2 remains unclear. Recent studies revealed that a cytoplasmic domain (S2-S3 
loop) plays an important role for CDI of the skeletal muscle ryanodine receptor (RyR1). 
Thus, we constructed and characterized a recombinant RyR2 carrying a G4663S CPVT 
mutation located in the S2-S3 loop. We found that affinity for CDI of mutant RyR2 was 
increased by ~1.6-fold compared to wild type RyR2. The data suggest that G4663S-
RyR2 is more susceptible to CDI. 
  
87. Targeting post-ischemic neo-epitopes and complement activation promotes 
neuroprotection in chronic experimental stroke 
Farris Langley1, Ali Alawieh2, Melissa Scheiber1,2, and Stephen Tomlinson2,3 
1 Department of Biology, College of Charleston 
2Department of Microbiology and Immunology, Medical University of South Carolina 
3Ralph H. Johnson VA Medical Center 
 
Natural IgM antibodies are components of the innate recognition system of damage-
associated molecular patterns expressed by stressed and dying cells. Natural IgM 
antibodies pathologically deposit on ischemic cells after stroke, activating complement 
and triggering an ongoing neuroinflammation that exacerbates injury and inhibits 



recovery. In a novel approach to deliver complement inhibitors to sites of cerebral 
ischemia while simultaneously inhibiting pathogenic IgM binding, we fused the antigen 
recognition segment of an isolated natural IgM monoclonal antibody (B4scFv) to a 
complement inhibitor (Crry). B4scFv-Crry specifically bound to the ischemic brain in 
both mouse and man, and inhibited IgM deposition and complement activation in murine 
stroke. Administered at either two or six hours after stroke, B4scFv-Crry significantly 
improved neurological outcome, enhanced cognitive and motor performance, and 
reduced tissue scarring up to 15 days by providing sustained inhibition of chronic 
neuroinflammation. This targeted construct represents a novel potential therapeutic 
approach to treat stroke. 
      
88. Comparing Stellar Populations of Galaxies Across the Hubble Sequence 
Sarina M. Etheridge1, Catherine Kaleida2, Rolf Jansen3 
1Department of Physics and Astronomy, College of Charleston 
2Cerro Tololo Inter-American Observatory, La Serena, Chile, 
3School of Earth and Space Exploration, Arizona State University 
From analysis of radial color gradients (RCGs), we understand that late-type galaxies 
tend to become redder further out from the center of the galaxy. There are also no 
feasible galaxy formation models that predict high metallicity in the outskirts of late-type 
galaxies. We hypothesize the RCGs are primarily affected by stellar population ages. 
We aim to analyze the contributions of stellar population ages, dust content and 
metallicity content to the RCGs. We observed UGC 685 with the Infrared Sideport 
Imager (ISPI) on the four-meter Blanco Telescope at Cerro Tololo Inter-American 
Observatory (CTIO) in Chile, using the J, H, and Ks near-infrared filters. The Data was 
reduced using IRAF and IDL. Aperture photometry was performed and radial profiles of 
surface brightnesses, J-H, and H-Ks were obtained. Further observations of UGC 685 
with deeper images are necessary to make accurate conclusions about the galaxy's 
RCGs. 
  
89. Tidal Influence on Organic Carbon and Suspended Solids in Bull Creek, 
Charleston, SC 
Michael Shahin, Jessie Woodruff, and Barbara Beckingham, Department of Geology 
and Environmental Geosciences 
 
Streams transport both dissolved and particulate organic carbon materials. It is 
important to understand the these materials in tidal creek water because it provides 
insights as to their origins, capacity for supporting the base of the food web and even 
carrying organic pollutants in water. There are two main objectives of this study: (i) 
observe the relationship between total suspended solids (TSS) and turbidity and (ii) 
observe whether the aromaticity of dissolved organic carbon (DOC) measured using 
specific absorbance (SUVA254) is a function of the tidal cycle in Bull Creek, Charleston, 
SC. From the results we conclude there is a linear correlation between turbidity and 
TSS, SUVA254 increases during ebb tide, and there is an inverse relationship between 
DOC and discharge. Future studies will aim to further understand the relationship 
between TSS and turbidity and whether turbidity may be an indicator of organic 
contaminants in tidal creeks. 



 
90. CRISPR-Cas9 based targeting of non-protein coding elements of the TOX3 
locus associated with breast cancer risk 
Cody Ashy1, Benjamine Van Peel2, and Bart MG Smits2 
1Department of Biology, College of Charleston 
2Department of Pathology and Laboratory Medicine, MUSC 
 
Breast cancer (BC) is a leading cancer type in women, therefore it is necessary to 
develop new preventative approaches. Susceptibility to BC is not well understood, but 
has a strong genetic component. The majority of BC susceptibility variants are located 
in non-protein coding regions. The genomic region around the TOX3 gene has 
previously been found to be associated with breast cancer risk. Using the CRISPR-
Cas9 genetic engineering system, non-coding portions of the TOX3 locus associated 
with BC risk were targeted to knockout orthologous regions in the rat genome. The five 
knockouts with deletion mutations targeting human risk associated elements were 
labeled em1, em2, em4, em5, and em6. Em 1 and em2 resulted in an obesity 
phenotype, and em4-6 were normal weight. Understanding the effects of these genomic 
deletions in the TOX3 locus on gene expression, adiposity and BC development can 
lead to new molecular targets for preventative approaches. 
  
91. Crystallization Study of P3HT in Binary Solvent Systems 
F. James Claire1,2, David S. Boucher1 and N. Kuthirummal2 
1Department of Chemistry 
2Department of Physics and Astronomy 
The assembly of P3HT aggregates plays a critical role in determining the photophysical 
behavior and the solid-state crystallinity of P3HT in a bulk-heterojunction composite. We 
studied the time-dependence of the aggregation of P3HT in several different binary 
solvent systems using UV-vis spectroscopy. From this data we determined the evolution 
of extent of aggregation and structural order in the liquid phase. Atomic force 
microscopy and UV/Vis spectroscopy were then used to study the morphology and 
crystallinity of thin films cast from the different solvent systems. The characteristics of 
the films and liquid phase systems are compared to study the impact that the liquid 
phase properties have on the solid state films. 
      
 
92. Impact of the Ventral Hippocampal to Accumbens Pathway on Ethanol 
Drinking in Mice 
K.E. Koch1, L.N. Luderman2,3, H.L. Haun2,3, H.C. Becker2,3, W.C. Griffin III2,3 
1Department of Biology, College of Charleston 
2Charleston Alcohol Research Center, Department of Psychiatry and Behavioral 
Sciences, MUSC 
3Ralph H. Johnson VA Medical Center 
 
It was recently reported that ethanol dependent mice have increased concentrations of 
glutamate in the nucleus accumbens (NAc) and manipulating these concentrations 
influences voluntary drinking. One pathway that could contribute to increased 



glutamatergic activity in the NAc emanates from the ventral hippocampus (vHP), a 
region known to regulate motivated behaviors. We hypothesized that the vHP-NAc 
pathway controls ethanol consumption in mice. Viruses expressing DREADDs 
(Designer Receptors Exclusively Activated by Designer Drugs) were infused into the 
vHP and bilateral guide cannulae above the NAc allowed for microinjection of clozapine-
N-oxide (CNO) to activate the DREADDs. CNO microinjection increased ethanol 
drinking in mice expressing excitatory DREADDs in the vHP-NAc pathway, but there 
was was no effect on ethanol drinking in mice expressing inhibitory DREADDs. Future 
experiments will investigate the influence of other glutamatergic projections to the 
nucleus accumbens on ethanol consumption. 
  
93. CIRDLES, CHRONI: A Mobile Application 
Gabrielle Cozart and Tyler Newman, Department of Computer Science 
 
The CIRDLES research lab creates software used by geochronologists all over the 
world. The flagship program for CIRDLES is ET Redux, and is used to display and 
organize date from certain rock samples called. This data is stored in Aliquot files, and 
files called Report Settings allow the user show specific data, select certain units, and 
customize their data tables. CHRONI mirrors this functionality, but in a mobile 
application. The geochronologists can import their Report Settings and Aliquot files and 
view their data on the go. Due to the large quantity of numbers geochronologist must 
analyze, this provides them with a simple and efficient way to store their data, along 
with the ability to view it while out working in the field. The application also has a way to 
store credentials in order to download aliquots and save report settings. 
 
94. Restoration of glial glutamate transport to prevent post-traumatic stress and 
vulnerability to marijuana use and relapse 
Brian Jacobs, Department of Biology 
 
Clinical evidence supports the role of stressful life events in developing substance use 
disorders (SUD's) and relapse to drug use. The comorbidity between stressors and 
SUD's is evident and can be examined in military personnel that suffer posttraumatic 
stress disorders (PTSDs); however, the neurobiological underpinnings of this 
comorbidity remain unclear. Previous results from the lab showed that acute stress 
down-regulates GLT-1 transporter in the Nucleus Accumbens (NAc), and increases 
vulnerability to self-administer cocaine in rats 3-weeks later. Previous findings also 
suggest thatprophylactic Ceftriaxone treatment prevents the stress-induced potentiation 
in acquisition of cocaine self-administration by restoring glutamate transport. This 
project will examine marijuana self-administration using rat models in an attempt to 
determine the neurobiological basis of PTSD/SUDs comorbidity and to test the 
hypothesis that prophylactic N-Acetylcysteine (NAC) treatment will prove effective in 
reducing the potentiation in acquisition of marijuana self-administration and the capacity 
of stress-conditioned cues to induce relapse. 
 
 
 



95. Oxygen consumption rate trends in degenerate and non-degenerate human 
intervertebral disc cell samples in three regions (NP, AF and CEP) and their 
relationships to nutrient metabolism 
Catherine Culp, Department of Biology 
The balance between nutrient transport and consumption rates through the extracellular 
matrix determines the concentration gradient within the intervertebral disc (IVD). This 
study establishes the oxygen consumption rate at varying glucose levels in the three 
tissue regions of both degenerate and non-degenerate IVD's. Real time dissolved 
oxygen concentrations of IVD cell suspensions were measured using a fiber optic 
oxygen sensor. The relationship between oxygen consumption and concentration was 
analyzed using a Michaelis-Menten enzyme kinetic model. Degenerate IVD cells 
exhibited a markedly higher Vmax value when cultured at the lowest glucose 
concentration than at higher concentrations. Non-degenerate nucleus pulposus cells 
exhibited a higher absolute oxygen consumption rate than cartilage endplate cells. No 
significant differences were found in Km for either degenerate or non-degenerate 
samples based on glucose concentration, or between regions. This data enhances our 
understanding of the relationship between biochemistry and health of IVD's. 
 
96. Photodegradation and Ecotoxicity Studies of Sertraline, Fluoxetine, and their 
Photodegradants 
Sylvia Davila, Jessica Hinson, Wendy C. Cory and Allison Welch, Department of 
Chemistry and Biochemistry 
 
Selective serotonin reuptake inhibitors (SSRIs) are a commonly prescribed class of 
antidepressants. Their ubiquity suggests that they, as unchanged parent compounds or 
metabolites, may be present in wastewater. Once released to the environment and 
exposed to sunlight, these compounds are degraded and transformed into products that 
could pose greater toxicity to humans and other non-target organisms. 
Photodegradation was studied for sertraline (SER) and fluoxetine (FLX) at 10 – 100 
ppm in Holtfreter's solution (an aqueous solution of salts that mimics freshwater) in a 
solar simulator. Both were found to have shorter half-lives in solutions with lower 
concentrations. The effects of humic acid and fulvic acid on the photodegradation rates 
were also studied. Peak photodegradant product concentrations occurred at the half-
lives of the parent compounds. These solutions were then investigated for ecotoxicity by 
exposing southern toad tadpoles to low concentrations of pharmaceutical/degradation 
product mixtures. 
 
97. Using Two-Dimensional Video Disdrometer Samples to Determine Spatial 
Relationships in Rainfall 
Joshua B. Teves and Michael L. Larsen, Department of Physics and Astronomy 
 
Using a single two-dimensional video disdrometer (a high-resolution rain measurement 
instrument), several time series were developed, treating several sections of the 
sensing area as separate instruments. Simulated instruments' sensing areas ranged 
from as small as a single square centimeter to 25 cm2. Statistics such as rain rate, 
number of drops, and impact energy were all measured for a variety of integration times 



ranging from 15 seconds to 15 minutes. It was shown that correlations between 25 cm2 
areas are high (r > 0.87, 15-second integration times), but that correlations between 
single square-centimeter instruments can be as low as 0.2 for bulk statistics. This work 
indicates that although 25 cm2 instruments may accurately represent coverage to an 
area of at least 100 square centimeters, one cm2 instruments do not appear large 
enough to reliably estimate the remainder of the viewing area. 
 
98. Characterization of Graphene through a Molecular Dynamics Approach 
Isaac Gould and Gabriel Williams, Department of Physics and Astrophysics 
 
Graphene is a monolayer of carbon atoms arranged into a two-dimensional, hexagonal 
lattice. Similar to most conventional crystalline structures, graphene is not perfect; it 
commonly has defects occurring on an atomic level, which have a tremendous impact 
on the electronic, thermodynamic, and mechanical properties. Through the use of a 
computational modeling technique Molecular Dynamics and the software LAMMPS, it is 
possible to model graphene's elastic behavior under various thermodynamic states. Our 
findings are within reasonable agreement with Density Functional Theory, other 
Molecular Dynamic approaches, and Atomic Force Microscopy values. By modeling 
graphene's elasticity under varying defect size and temperature parameters, we 
determined a trend of increasing strength with respect to fewer defects at lower 
temperatures. For our ideal lattice containing 1600 atoms subjected to a lateral strain at 
a temperature of 300 K, we determined a breaking point of 78.08 GPa stress at a strain 
of 34% its initial length. 
 
99. Splitting the Atom 
Steven Aldinger, Lincoln Fraley, Wyatt Morris and Michael Stenhouse, Department of 
Computer Science 
 
Open source development is unique in that it gives users of open source software an 
avenue for worthwhile participation. Not only are independent programmers able to 
submit to a project’s codebase, non-technical users can assist by testing software for 
bugs, providing feedback, etc. 
 
 
100. Semantic segmentation of natural scenes in fMRI responses 
Nick DeSisto1 and Thomas Naselaris22 
1Department of Computer Science 
2Medical University of South Carolina 
 
One of the most difficult tasks the human visual system performs is object bounding, 
categorization, and labeling of natural scenes. We describe a new model which will be 
able to identify regions of the visual cortex that may encode this semantic segmentation. 
Human segmented image maps are used to create n-dimensional semantic space 
tensors. Preliminary results will be presented which seek to relate word meaning to 
brain regions by fitting BOLD fMRI response data to these stimuli. 
    



101. Preeclampsia Due to High Levels of Nkx2-5 
Ka'Dedra Andrea Creech1 and Kyu-Ho Lee2 
1Department of Biology, College of Charleston 
2Medical University of South Carolina 
 
The abnormal remodeling of spiral arteries that extend to the placenta to provide 
oxygen and nutrients is associated with hypertension and proteinuria during pregnancy, 
or pre-eclampsia. Unfortunately, due to this abnormal remodeling, the placenta 
experiences hypoxia, which could result in HELLP syndrome or seizures for the mother 
if the baby is not delivered by Caesarian section. In previous studies researchers have 
found that high levels of Nkx2-5, a transcription factor, is associated with high levels of 
Sam68, an RNA splicing factor, and high levels of sFlt-1 mRNA, the soluble form of the 
vascular endothelial growth factor, in the placenta. We would like to prove that a high 
level of Nkx2-5 alone is enough to cause increased Sam68 expression and increased 
sFlt-1 splice form expression. In turn, we'd like to see if the symptoms observed during 
preeclampsia, namely hypertension and proteinuria, are replicated as a result of Nkx2-5 
over expression. 
    
102. Analysis of Potential Deep Coral Habitats within Submarine Canyons on the 
Northeastern Portion Glover’s Reef Atoll, Belize 
Hayley Brashier and Leslie R. Sautter, Department of Geology and Environmental 
Geosciences 
 
Glover’s Reef Atoll is a part of the Mesoamerican reef system found 45 km east of 
Belize. Submarine canyons on the northeastern end of the atoll occur at depths ranging 
from 900 to 1900 m, and contain potentially suitable habitats for deep-sea coral 
ecosystems. Deep-sea coral communities have the ability to support many different 
species and promote biodiversity in deep-sea environments. They prefer hard substrate 
in areas of moderate to high slope. Sonar data were post-processed to create 2D and 
3D bathymetric images to find possible locations of coral habitats. Submarine canyons 
of Glover’s Reef contain a variety of different seafloor substrates, classification of which 
was done by using backscatter intensity. Hard substrate made up only 8%. Profiles of 
the canyon walls were created to further identify areas of both hard substrate and 
steeper slopes. The data collected could help to determine exact locations for potential 
ROV exploration. 
 
 
103. Predicting the Maturity of Atlantic Brief Squid using Length and Weight 
James Peyla and Robert Podolsky, Department of Biology 
 
Atlantic brief squid Lolliguncula brevis are an abundant and ecologically-important part 
of coastal and estuarine ecosystems along in the eastern Atlantic Ocean from the 
Chesapeake Bay to the Rio de la Plata. Nevertheless, little work has been done on the 
distribution of different ontogenetic stages for this species throughout its range; the few 
studies that do exist use weight and dorsal mantle length as proxies for the ontogenetic 
stage. To investigate whether these metrics may be accurate predictors of ontogenetic 



stage or not, squid from South Carolinian coastal waters and estuaries were collected, 
weighed, measured, sexed, and examined to determine ontogenetic stage. Preliminary 
results suggest that weight and length may not be as faithful of predictors of ontogenetic 
stage as previously thought. 
 
 
104. Inside Brackets: Adobe's Open-Source Text Editor 
Danzel Capers, Winslow DiBona and Justin Harwood, Department of Computer Science 
 
Our team contributed to Adobe's free and open-source code editor called Brackets. We 
accomplished 2 things primarily. First, we compiled a bug triage list which identifies 
stale/redundant Github issues. Our aim here was to eliminate clutter from Brackets' bug 
tracker. Second, we developed an extension for the editor that displays all CSS styling 
within a project in a sidebar. Our experience with Brackets gave us intimate, first-hand 
knowledge of the FOSS development process. 
 
 
105. Outcrop Geomorphology and Substrate Characterization in Killary Harbour, 
Ireland 
Logan Crouse and Leslie Sautter, Geology Department 
 
Killary Harbour in western Ireland is one of three fjards found in the country. The 
harbour is located near the border of County Mayo and County Galway. The Marine 
Institute of Ireland, The Geological Survey of Ireland, and the INFOMAR project, led by 
chief scientist Kevin Sheehan, conducted bathymetric surveys in Killary Harbour, Ireland 
during July and August of 2014 aboard the R/V Celtic Voyager. The area of study is 
shallow harbor seafloor depths ranging from 15 to 60 m. An abundance of rocky 
outcrops and narrow channels are present in the North-Western section of the study 
area. Backscatter data collected during acquisition were used to determine the relative 
hardness of substrate. Characterization of the backscatter and bathymetric data showed 
a channel with hardbottom substrate that could be ideal for fish habitat. 
 
 
106. Aggregation and Transport of TiO2 Nanoparticles in Porous Media 
Ashleigh N. Kirker and Vijay M. Vulava, Department of Geology and Environmental 
Geosciences 
 
Wide use of engineered nanoparticles has led to increased release of particles into the 
environment, and titanium dioxide (TiO2) nanoparticles in particular are becoming 
increasingly common; they are used as a UV absorbing component in sunscreen. TiO2 
nanoparticles (NPs) have been shown to be cytotoxic and it has been determined that 
nano-sized TiO2 is not effectively filtered out by wastewater treatment. This study 
focuses on characterizing the transport of TiO2 NP suspensions in porous media. 
Research began with the collection of baseline data on the average size of TiO2 
aggregates in 1mM HCl or deionized water suspension with electron microscopy and 
dynamic light scattering. Column studies were performed, and mass spectrophotometry 



utilized, to characterize the transport of particles, thereby relating environmental risk to 
suspension pH and ionic strength. Data suggests lowered pH decreases aggregate 
size, but increases retention. 
 
 
 
107. Genetic Basis for Root architectural and Seed size traits in Arabidopsis 
thaliana: a quantitative synthesis 
Bravada Hill and Courtney Murren, Department of Biology 
 
Genetic variation among plants within a population can influence how they interact with 
their environments. To synthesize findings of the genetic basis of root system 
architecture and seed size we exhaustively evaluated previous quantitative trait loci 
(QTLs) studies which examined these traits. A total of 209 QTL for roots and 31 QTLs 
for seed size were found across studies. These QTL data were then used to select lines 
for experiment that jointly tested the relationship between seed size and above and 
below ground mass. We found a significant positive relationship as well as variation 
among lines in the strength of the relationship. To follow up on these studies we aimed 
to disentangle the environmental and genetic contributions to the seed size root 
architecture relationship. In an ongoing study, we are evaluating the influence of parent 
soil nutrient environment on seeds size and the influence on offspring and grand-
offspring root architecture. 
 
 
108. Sorption, degradation, and transport of naproxen and ibuprofen in soils and 
water 
Maria Zubizarreta and Vijay Vulava, Department of Geology and Environmental 
Geosciences 
 
Discharge of common pharmaceutical chemicals into the environment through excretion 
and various disposal methods can lead to contamination of natural soil and water. The 
objective of this study is to characterize and determine the transport and degradation 
behavior of naproxen and ibuprofen in OM-rich natural soils. In this study, an A-horizon 
soil was used to analyze sorption and degradation behavior of ibuprofen and naproxen 
during one-dimensional transport experiments. Soil was uniformly packed into glass 
chromatography columns, saturated with dilute CaCl2 solution, and injected with tracer 
solutions containing naproxen or ibuprofen. Effluent solutions were analyzed using high 
performance liquid chromatography (HPLC). The formation of transformation 
compounds was found and the sorption and desorption fronts were tracked. This 
assessment of potential transformation of these pharmaceuticals, as well as their 
mobility through soils, was performed in order to understand their behavior and fate in 
the environment. 
 
 
 
 



109. Stress Orientation, Rift Morphology, and Material Strength: Modeling Basin 
Deformation 
Drew Barnum, Robert Knott and Mallory McCormack, Department of Geology and 
Enviornmental Geosciences 
 
A preliminary step in understanding deformation in the 200 Ma South Georgia Rift 
basins is understanding how rift basins deform. Using the 3-D elastic finite element 
program LISA, we tested the effect of stress orientation, rift morphology, and material 
strength to see how each individually affected rift basin deformation. In all cases, stress 
is concentrated in and around the rift basins. The orientation of the applied stresses did 
not change the distribution of stresses but changed the stresses generated in the 
lithosphere. The varying rift morphologies changed the extensional stress distribution 
depending on angle, orientation, shape and size of rifts in relation to one another. The 
third variable to be tested was the effect of changes in rock type by varying density and 
rock strength. 
    
110. Synthesis and Analysis of a Novel Bis-Indenyl "Batwing" Ligand 
Travis P. Varner and Richard A. Himes, Department of Chemistry and Biochemistry 
 
Indenyl derivatives have received much attention for their use as ligands in titanium and 
zirconium catalysts for the controlled synthesis of polymeric materials. New generation 
dinuclear complexes—which incorporate two metal atoms per catalyst—have recently 
demonstrated polymerization capabilities that vary from those of their mononuclear 
counterparts: different rates of turnover, changes in the uniformity of polymer tacticity, 
and enhanced ability to incorporate longer chains of a second monomer into the 
polymer product. The property mentioned last is advantageous for producing 
heteroblock polymers, which are desirable as materials possessing potentially novel 
properties. To date, most dinuclear catalysts have employed flexible ligands capable of 
free rotation. However, we have pursued a novel, fused bis-indenyl "batwing" ligand 
designed as a rigid scaffold for a dinuclear titanium polymerization catalyst. This novel 
molecule is discussed in terms of its synthesis, stability, reactivity, and ability to be 
complexed to metal centers. 
 
 
111. Phenotypic plasticity and the effects of multinutrient treatments on root and 
shoot systems in the model plant Arabidopsis thaliana 
Elsa A. Cousins and Courtney J. Murren, Department of Biology 
 
Phenotypic plasticity is a response to environmental change. In plants, root system 
architecture (RSA) and aboveground phenotype can be jointly and independently plastic 
to nutrient variation and can vary among populations. Here we evaluated variation in 
RSA by genotype at two developmental stages and across four nutrient environments. 
Ten worldwide natural accessions and six Iberian populations were grown in replicates. 
We collected data on seedling and mature fitness characteristics, excavating roots for 
RSA analyses. The accessions were then independently grown on agar plates to 
observe phenotypic differences in roots at seedling stage. 



 
112. Sensory Neuron Regeneration After Complete Peripheral Nerve Transection 

Best of Biology 
B.K. Casey1,3, J.I.Goodman1,3, J.C. Wilhelm2,3 
1Department of Biology 
2Department of Psychology 
3Program in Neuroscience 
 
Each year, peripheral nerve injury impacts thousands of people. Presently, treatment 
options are limited and functional recovery is rarely achieved. The regeneration of 
motoneurons has been studied extensively, while the regenerative efforts of sensory 
neurons remains largely unknown. To determine the extent of sensory axon 
regeneration, male and female mice underwent a complete nerve transection, in which 
the right common fibular branch of the sciatic nerve was severed and repaired using a 
fibrin glue. Two weeks following initial transection, sensory neurons whose axons had 
regenerated a minimum of 1500 µm distal to the original cut sites were labeled with a 
fluorescent retrograde tracer. The degree of regeneration was quantified by counting 
and measuring each of the fluorescent labeled sensory neurons in the lumbar region of 
the spinal cord after tissue harvest. Preliminary findings have revealed that sensory 
axons are capable of regeneration and may occur in a sex-dependent manner. 
      
113. Data-Optimal Loss Function SVMs Using Pegasos 
Kaya Tollas and Paul Anderson, Department of Computer Science 
 
Support Vector Machines, or SVMs, are models that use algorithms to “learn” and 
classify data. The performance of the learning algorithm is measured and tuned using a 
loss function, which penalizes incorrect classifications on the training data. The SVM’s 
classification accuracy on new data varies based on the type of loss function used. 
Here, we use the Pegasos learning algorithm (Primal Estimated sub-GrAdient SOlver 
for SVM) and experiment with different loss functions on different datasets to determine 
whether there is an optimal loss function for a dataset type. The loss functions used are 
hinge loss, pinball loss, and modified huber loss, and the datasets were picked to 
include high-dimensional with small sample size (d >> n), similar dimensionality and 
sample size (n d), and low-dimensional with large sample size (d << n) types. 
 
 
 
 



114. Examining the Mechanistic Underpinnings of Tetrahydrobiopterin in 
Endothelial Nitric Oxide Synthase by means of X-Ray Crystallography 
James H. Pinner III, Joe Boscia, Lan Tran, and Amy Rogers 
 
Nitric oxide is an integral signaling molecule found throughout the body that possesses 
a myriad of functions; it is produced by three different isoforms of the protein Nitric 
Oxide Synthase. The purpose of our study was to confirm the activity of the co-factor 
tetrahydrobiopterin (BH4) in endothelial nitric oxide synthase (eNOS). It is believed that 
BH4 can act to donate a hydrogen from the third nitrogenous position and we have 
chosen to also examine the analogs 3-methyl and 4-methoxy BH4. To this end we used 
the model organism E. coli to express eNOS and then co-crystallizing the purified 
proteins with L-Arginine, and sodium potassium tartrate. We were successful in 
crystallizing the native form of eNOS with both BH4 and 4-methoxy BH4 bound. 3-
methyl has been more intractable and current efforts are being made to form crystals 
that diffract with 3-methyl BH4 bound. 
 
 
115. Evidence of Magma Mixing at a Subducting Spreading Ridge in the Solomon 
Islands 
Ashley Turner, Emma Collins and John Chadwick, Department of Geology 
 
The Woodlark Spreading Center (WSC) in the SW Pacific basin is an active mid-ocean 
ridge that is subducted at the New Georgia Group (NGG) arc of the Solomon Islands. 
This is one of only two such active subducting ridges on Earth. Lavas with mid-ocean 
ridge basalt (MORB) chemistry are expected from the ridge, but rock samples 
recovered there have a hybrid MORB-arc lava type. Previous research by Dr. Chadwick 
suggested that the subducting ridge has created openings, called slab windows, which 
allow NGG arc mantle to migrate across the plate boundary and erupt from the WSC. 
To investigate this, we are analyzing the chemistry of microscopic (10-50 μm) melt 
inclusions found within phenocrysts (crystals) in the lava. These were prepared here at 
Cof C and analyzed at Woods Hole Oceanographic Institute with a state-of-the-art ion 
probe to test for the presence of the NGG arc magma chemistry. 
   
116. Sustainability Principles in the Acid Leaching of Chemical Process Waste 
Streams 
M.A. Couch and Neal Tonks 
 
Over the course of the last two years, chemistry students and faculty have been 
evaluating methods for transforming industrial waste streams from chemical companies. 
The primary goal of the project was to develop higher-value usages for waste streams 
using the principles of sustainability and green chemistry. All of the process streams 
appear to be side streams or process bottoms from distillation or other continuous 
reactions. One process stream from Vantage Oleochemicals is a fatty-acid pitch 
identified as TA-90, which cannot be fully utilized in a fuel blending operation due to 
high nickel content remnant of industrial saturation processes; acid leaching to remove 
the dissolved metal greatly improves potential reuse for this product through IRM. In this 



study, the nickel was successfully removed by sulfuric acid leaching to form products 
which show promising commercializability. Process-modification studies were 
conducted to develop reactions that may be scaled up industrially at reasonable 
conversion costs. 
 
117. Surface Modification of Bio Adhesives for Wet Environments 
Quinten Meadors, Department of Biology 
 
Current methods of bone and soft tissue fixation rely on mechanical technologies 
developed from clothing and carpentry industries. Development of a suitable bio 
adhesive that maintains a high level of biocompatibility as well as adhesive strength has 
yet to be discovered. Herein, we offer two novel methods of surface medication of bio 
adhesive films with the goal of producing durable non-toxic films to be used in medical 
grade equipment. (1) Nano-imprinting, which requires microscopic physical modification 
of the film’s surface and (2) the chemical modification of the film’s surface using 
diazirine, a compound that has previously been shown to increase adhesive force in 
materials. Preliminary data show that both proposed modifications are successful in 
increasing adhesive strength of bio adhesive films. Future tests aim to explore the 
possibility of a synergistic effect amongst both methods that would increase the 
adhesive strength of the films by magnitudes. 
 
118. The Role of ADAMTS-5 in Embryonic Mouse Outflow Tract Remodeling 
Josh Mifflin, Nic Alcala, Loren E. Dupuis and Christine B. Kern 
 
Of the developmental heart valve defects that occur in humans, 30% originate from the 
cardiac outflow tract development. We have developed a mouse model to look at the 
etiology of abnormal heart valve formations. Research shows that ADAMTS-5 mediated 
versican cleavage is necessary for the normal development of pulmonary and aortic 
valves. We generated 3D reconstructions of the outflow tract at E12 from stacked 2D 
immunohistochemistry stained cross-sections using the Amira™ software. Results 
showed the absence of versican cleavage in the ADAMTS-5 deficient sample. Marker 
quantification showed an increase in the overall volume of the mesenchyme in this 
sample. The reconstruction demonstrated a lack of “compacting” in the proximal regions 
of the OFT suggesting that the intact versican was crowding ECMs and preventing 
normal morphological developments. With further exploration we hope to discover 
different causes of specific abnormalities that could lead to more effective treatment 
options for heart valve diseases. 
 
 
119. Encoding of Punishment by Afferent Projections to the Rostromedial 
Tegmental Nucleus (RMTg) 
Samantha L. Black1, Hao Li2, Peter J. Vento2 and Thomas C. Jhou2 
1Department of Biology, College of Charleston 
2Department of Neuroscience, Medical University of South Carolina 
 
Impaired ability to avoid aversive stimuli has been found to aid in the development of 



neuropsychiatric disorders, such as depression and addiction. GABAergic neurons in 
the rostromedial tegmental nucleus (RMTg) are known to be active in the presence of 
an aversive stimulus and inhibited in the presence of a rewarding stimulus. Activation of 
the RMTg inhibits dopaminergic neurons in ventral tegmental area (VTA), which is 
known to mediate reward responses. We have previously hypothesized that this 
inhibition allows for behavior to be guided away from aversive stimuli. Still the broader 
neural circuit that mediates aversion learning has yet to be defined. Using 
immunohistochemistry for retrograde tracer cholera toxin B and the early marker of 
neuronal activity c-Fos, the present study aims to further characterize how discrete 
afferent projections to the RMTg may differentially encode responses to aversive stimuli 
and the cues that predict them. 
      
120. Calcium Levels in Cerebral Vascular Walls 
Tegan Noonan, MUSC Department of Neuroscience 
 
Cerebral blood flow must be tightly regulated for normal brain function. Although the 
precise mechanisms of cerebral blood flow regulation are unclear, it is accepted that 
cells in the walls of blood vessels, smooth muscle cells and pericytes, regulate cerebral 
blood flow. We hypothesize that pericytes and smooth muscle cells have specialized 
roles in the regulation of local blood flow. To test this hypothesis we imaged a 
transgenic mouse expressing the genetically-encoded calcium indicator GCaMP6 using 
in vivo two photon microscopy. We found that, compared to smooth muscle cells, 
pericytes exhibited more frequent and more rapid changes in calcium levels. Some of 
these calcium transients co-occurred in pericytes and smooth muscle cells while others 
occurred exclusively in one cell type. These results suggest that smooth muscle cells 
and pericytes have specialized functions, with pericytes being better-suited for detecting 
and communicating minute changes in local blood flow 
 
 
121. Seamount Chain Geomorphology West of the Mariana Trench Subduction 
Zone Using High Resolution Sonar 
Abigail Owens and Leslie Sautter, Department of Geology and Environmental 
Geosciences 
 
Scientists from the National Oceanic and Atmospheric Administration’s Office of Ocean 
Exploration and Research collected multibeam sonar data 150 km west of the Mariana 
Trench from June to August, 2010. The study area is on the western slope of the 
Mariana Trench’s forearc basin, and ranges in depth from 4200 to 1250 m with deeper 
areas towards the east. The area’s geomorphology was characterized using quantitative 
and qualitative methods, focusing on twelve large serpentine mud mounds and the 
seven largest seamounts that have vertical relief ranging from 1919 to 606 m. 
Subduction of the Pacific Plate beneath the Philippine Plate creates a north to south 
arcuate trend of volcanic features located between ridges which are orthogonal to 
compressional stress direction and parallel to the Mariana Trench. Future studies can 
use similar methods to distinguish a mud mound from a seamount and confirm the 
identification using backscatter. 



   
122. Fastfood Elastic Net: Combining Variable Selection with Kernel Expansion 
Approximations 
Sonia Kopel, Kellan Fluette and Paul Anderson 
 
With the emergence of big data, there is an increase in the number of high-dimensional 
datasets with large sample sizes. For such datasets, many common machine learning 
techniques are too computationally intensive. Popular methods that utilize the kernel 
trick become infeasible when the number of samples is large. The underlying 
transformation function that produces the kernel matrix can be approximated by 
projecting into a higher-dimensional space using an algorithm called FastFood. Despite 
the successes of FastFood in making accurate non-linear predictions in loglinear time, it 
is unable to perform variable selection. In contrast, Elastic net is a linear regression 
method that is capable of variable selection. We have developed a method to combine 
Elastic net and FastFood that simultaneously performs variable selection and generates 
nonlinear predictions. Our results on simulated data indicate that it is possible to retain 
the accuracy of FastFood, while simultaneously providing variable selection with Elastic 
net. 
 
123. Sorption of a Common Antimicrobial and a Metabolite to Microplastic 
Textiles 
Haven Lane and Barbara Beckingham, Department of Geology and Geosciences 
 
Although visible litter in marine environments has been recognized as a serious 
environmental problem for decades, the impact of micro-litter has only recently been 
acknowledged. Due to their size and tendency to attract and accumulate contaminants, 
microplastics have the potential to be a vector in the transport of toxic chemicals to the 
organisms that inadvertently ingest them. Here, solid-water partitioning constants (K) for 
sorption of triclosan (TCS) and methyl-triclosan (MTCS), a common antimicrobial and its 
metabolite, to common synthetic fibers will be reported with data obtained from spiked 
aqueous batch tests in the laboratory. Preliminary data shows that partitioning to TCS is 
much smaller than MTCS (Log KPE-MTCS=4.53). This means that facilitation of chemical 
transport of pharmaceuticals and personal care products to the environment through 
microplastics will only be significant for more hydrophobic chemicals. Additional data will 
evaluate the ability of different textile types to transport these chemicals. 
    
124. Investigation of the splicing factor muscleblind and the muscle protein 
troponin T in Apis mellifera 
Erin Risner and Agnes Southgate 
 
As honey bees (Apis mellifera) transform from nurse to forager bees, their flight power 
increases drastically. In part, this is due to molecular changes of the indirect flight 
muscles from alternative splicing of various proteins. I focus on the splicing factor 
muscleblind (msb), which has been shown to play a role in alternative splicing of muscle 
proteins and the muscle protein troponin T (TnT), which is present in bee flight muscle 
in two isoforms. We investigated the gene structure of msb, and it was discovered that 



there were unique msb isoforms present in the bee not found in D. melanogaster, as 
well as different isoforms present in the head and flight muscles. Isoforms were found to 
contain a varying number of zinc finger domains, a highly conserved RNA binding 
domain of the protein. Moreover, ratios of the two TnT isoforms were investigated and 
different ratios were found in bees of varying castes and ages. 
 
 
125. Analytic and Numerical Investigations of the Vortex Filament Equation 
Carter Rhea, Analisa Calini and Brenton LeMesurier, Department of Mathematics 
 
The Vortex Filament Equation (VFE) describes the time evolution of a vortex filament, 
the idealization of a tubular region of considerably higher vorticity than the surrounding 
region, within an ideal fluid. The curvature and torsion of the evolving filaments can be 
combined to form a wave function that solves the cubic focusing nonlinear Schroedinger 
(NLS) equation, a well-studied model of nonlinear wave propagation. A primary goal of 
our project is exploit this connection to create a numerical solver for more realistic 
models of vortex filament motion. The first step, illustrated here, takes a wave function, 
extracts curvature and torsion (alternatively, the so-called natural curvatures) of the 
filament, and reconstructs the curve from the equations for its moving frame (the Frenet-
Serret Frame or its Natural Frame). We will show several examples of filaments, both 
closed and open curves, reconstructed from well known solutions of the NLS equation. 
 
    
126. Bathymetric and Backscatter Analyses of Fisheries Habitats Off the 
Southeast US Coast 
Sarah J. Shainker and Leslie Sautter, Department of Geology and Environmental 
Geosciences 
 
The Marine Resources Monitoring, Assessment, and Prediction (MARMAP) Program of 
the South Carolina Department of Natural Resources (SCDNR) assesses reef fish off 
the southeastern US coast. Our mapped region included habitat areas for economically 
significant reef fish species monitored by MARMAP. Bathymetric and backscatter 
intensity analyses were conducted on two study sites. Typically, the greatest biomass 
and diversity of fishes are commonly found near rocky outcrops and settling 
invertebrates at depths of 19 to 55 m. Bathymetry and backscatter analyses allowed for 
the identification of "hard bottom" rocky outcrops as well as sand bodies. Hard bottom 
surfaces with complex morphology may serve as substrate for invertebrates, making 
them ideal sites for spawning reef fishes. Identifying suitable reef fish habitat areas 
within these mapped regions may aid in managing fisheries and identifying potential 
marine protected areas (MPAs). 


