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7-7:15 p.m. 
Comparison of Earthworm Abundance, Diversity, and Maturity  
Under Exotic and Native Plants at Shelby Bottoms Greenway and  
Nature Park, Nashville, TN 
Kari Morse 
Faculty Advisor: Angela D. Panvini, Ph.D. 
 
Exotic plants can alter native plant community and earthworm dynamics. The “invasion 
meltdown hypothesis” predicts that the introduction of one exotic species will promote the 
occurrence of other exotic species.  Little is known about the abundance, diversity, and 
distribution of reproductive and non-reproductive earthworms among different plant types, 
specifically at Shelby Bottoms Greenway and Nature Park in Nashville, Tennessee. Exotic plant 
sites were expected to have more exotic earthworms, the occurrence of exotic worms would 
correlate to soil pH, and the ratio of reproductive and non-reproductive earthworms would vary 
among plant type and over time. Earthworm sampling, using a mustard vermifuge, occurred over 
8 weeks in exotic and native plant plots.  Numbers of earthworm species and individuals, and 
maturity, were recorded. Among the 1054 worms collected, 8 genera and 15 species were 
represented. Exotic earthworms dominated all plots, regardless of plant type, though significant 
pH differences were observed among plant type. The distribution of worm species varied among 
plant types, as did the ratio of reproductive and non-reproductive worms. Characterizing the 
demographics and distribution of earthworms, relative to exotic plants, is a first step towards 
understanding the impact of exotic species in ecological communities.    
 
 
7:15-7:30 p.m. 
Effect of Hypoxia Inducible Factor on Mortality of Ceanorhabditis elegans 
Infected with Staphylococcus aureus  
D’Angeleau Newsome 
Faculty Advisor: Nick Ragsdale, Ph.D. 
 
The hypoxia inducible factor (HIF-1) is a transcription factor that during hypoxia sets in motion 
a genetic cascade that decreases metabolism and ultimately results in increased longevity in the 
wild type Ceanorhabditis elegans Lee et al. 2010). HIF-1’s effect on longevity in 
Ceanorhabditis elegans may also affect the nematode’s ability to resist bacterial infection. To 
test the resistance to infection by Staphylococcus aureus, wild type Ceanorhabditis elegans were 
examined and compared to resistance to the hif-1 knockout and ia-7over-expressor. The hif-1 
mutant strain is not capable of producing HIF-1and therefore does not have the ability to activate 
the longevity response in low oxygen environments. ia-7 mutant over-expresses the HIF-1 by 
preventing protein degradation. 
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7:30-7:45 p.m. 
Assessing Predation Threat through the Age of Chemical Cues by the Aquatic 
Snail, Elimia Sp. 
Kyle Sullinger 
Faculty Advisor:  John Niedzwiecki, Ph.D. 
 
Animals are faced with decisions each day.  Most often these decisions come with trade-offs; 
something must be given up to attain their goals.  This can most easily be seen in the relationship 
between predator and prey.  In order to survive, animals not only need to be able to forage for the 
resources necessary for life, but also deal with the risk of predation.  With any dilemma, there are 
multiple ways to resolve them. Elimia snails have acquired the ability to react to predatory cues, 
such as detecting chemical cues in the water left by the freshwater crayfish.  This leads to the 
question how animals perceive threats and whether habituation occurs with the Elimia snail to 
predatory cues that are constantly present in their environment.  This study focused on the 
response of Elimia snails to variously aged cues, which was measured by the amount of time 
between the cues being introduced to the prey, and when it was taken from the predator's 
environment. It was found that there is a significantly less reaction when aged cues are compared 
to fresh cue groups. And over time the reaction to older cues approached that of control water 
lacking predator cues.  This study can further advance our knowledge on predator-prey reactions 
and our understanding of how animals utilize sensory cues to make decisions. 
 
 
7:45-8 p.m. 
Structural Determinants of Olfactants in Attraction/Repulsion of C. elegans 
Morgan Wilters 
Faculty Advisor: Robert T. Grammer, Ph.D. 
 
Caenorhabditis elegans has an intricate chemosensory system that makes it a great model 
organism to study. This system allows it to find food and avoid predators. The worms are able to 
taste or smell certain chemicals in their soil environment. Because of this, chemotaxis 
experiments can be performed on the nematodes. It is proposed that there are structural 
determinants in the aromatic olfactants that cause either an attraction or repulsion to the 
chemical. The structural determinants of aromatic aldehydes were examined, in particular, the 
number of carbons in the aldehyde molecule. A low number of carbons in an aldehyde proved to 
be more attractive to C. elegans than an aldehyde with more than three carbons in its structure. In 
dose-response curves the attraction levels proved higher at a 1:1 and 1:10 dilution, whereas 
lower dilutions of 1:100 and 1:1000 proved repulsive. These results were opposite of those found 
in previous research. 
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8-8:15 p.m. 
Chronic Exposure to Different Concentrations of Lexapro and the Effect on 
Memory in Adult Zebrafish (Danio rerio)  
Jennifer Myer 
Faculty Advisor: Lori McGrew, Ph.D. 
 
In a report taken by the National Center for Health Statistics in 2011, eleven percent of 
American’s aged twelve and over were prescribed antidepressant medication.  The most 
commonly prescribed class of antidepressants is selective serotonin reuptake inhibitors or SSRIs.  
Serotonin (5-HT) is an important neurotransmitter found in the CNS that assists in brain cell 
communication.   
 
In this study, we aimed to find if exposure to different concentrations of Lexapro, a common 
SSRI, had varying effects on memory in adult zebrafish. Four groups of zebrafish were exposed 
to Lexapro for three consecutive days, each group at a different concentration. Using a T-maze, 
the fish were conditioned to choose a favorable arm in the maze.  Long-term memory was 
assessed 10 days post conditioning by testing the zebrafish in the T-maze for the conditioned 
response.  Data was collected using a computer software program called Ethovision.  After 
analyzing the data, there was no statistically significant evidence to support the hypothesis.  
However, the data did produce interesting trends that could be useful in future studies.   
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