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7-7:15 p.m. 
Integrating Chemotaxis and Thermotaxis in Caenorhabditis elegans 
Molly Shankles 
Faculty Advisor: Robert T. Grammer, Ph.D. 
 
In wild-type Caenorhabditis elegans an attraction has been shown toward the thermal 
temperature that the worms were cultivated, as well as a wide variety of chemical attractants, 
including almond extract. By presenting the worms with two simultaneous stimulants, chemical 
and thermal, which are detected by separate neurons, the synapses and pathways that the worms 
use to make a choice regarding a stimulus can be examined. We have found that the worms are 
strongly attracted cryophilically to their cultivation temperature, if it can be found on the plate, 
and are otherwise strongly attracted to the chemical attractant (almond extract). Interestingly, the 
worms were unable to move both thermophilically (up the temperature gradient) and toward the 
almond extract (chemical attractant used). This is interesting because it points to the importance 
of the AWC neuron and also of the ability of one sensation to “override” the other. 
 
 
7:15-7:30 p.m. 
A Comparative Study of Wildlife Diversity in an Old-Growth and Adjacent 
Secondary Forest in Davidson County, Tennessee 
Jonathon K. Loyd  
Faculty Advisor: C. Steven Murphree, Ph.D. 
 
Secondary growth forests typically have reduced biodiversity when compared to primary or old-
growth forests.  The Hill Forest State Natural Area is a 91.4 hectare old-growth forest in 
Davidson County buffered from residential areas by a secondary forest.  Motion-detecting 
wildlife cameras provide a convenient way to determine the presence and relative abundance of 
wildlife in natural areas.  Three wildlife cameras were placed in the old-growth forest and three 
in the adjacent secondary forest to monitor wildlife activity.  Following previous studies which 
have shown that old growth forests tend to have greater biodiversity than secondary growth 
forests, we hypothesized that the old-growth forest would have greater wildlife diversity than the 
secondary forest.  A preliminary analysis of photographs from each forest showed a higher 
diversity of wildlife in the adjacent secondary forest.  A complete analysis including a 
contingency table produced a p-value less than 0.05, indicating a significant difference between 
the two forests and therefore rejecting the hypothesis.     
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7:30-7:45 p.m. 
The Effects of Chronic Exposure of Celexa (Citalopram Hydrobromide) on 
Behavior and Memory of Danio rerio.  
Allison McCoy 
Faculty Advisor: Lori McGrew, Ph.D. 
 
Serotonin is an important neurotransmitter in the brain responsible for the regulation of both 
motor and cognitive functions.  Previous research suggests that too much serotonin in the 
synaptic cleft can induce certain behaviors in animals, such as zebrafish.  Zebrafish are an 
excellent model organism due to the neurological similarities shared with humans.  Additionally,  
adult zebrafish have the ability to learn and demonstrate memory when placed in a common 
paradigm, the T-maze, an accepted means of testing memory in animal models.  Our team 
wanted to determine if chronic exposure to Celexa (citalopram hydrobromide), a common SSRI 
had an effect on the behavior and memory of zebrafish.  After a five day treatment period, 
control and experimental groups were evaluated using the T-maze and given a consequence 
based on their decision.  After a two week rest period, fish were assessed again and we found an 
increase of drug concentration caused a decrease in correct decision making, possibly suggesting 
the drug had a negative effect on memory.  Treated groups also demonstrated increased latency 
before making a decision, meaning Celexa may have influenced behavior.  Future research 
studies in which zebrafish eggs are treated through development will be useful, as they could 
reveal if early exposure results in any lasting complications relating to memory or behavior.   
 
 
7:45-8 p.m. 
The Effect of the Tub-1 Gene on Mortality of Caenorhabditis elegans Infected 
with Staphylococcus aureus 
Maria Martino 
Faculty Advisor: Nick Ragsdale, Ph.D. 
 
The rate of obesity in the United States is extremely high and continues to grow. Many studies 
have been conducted linking obesity to certain diseases; however, less is known about obesity’s 
effect on the immune system. Caenorhabditis elegans was used in this study to explore the 
effects of obesity on immune function. The vast amount of identified immune and metabolism 
pathways of the C. elegans makes it an excellent candidate for this exploration of the effect of 
obesity on immune function. Mutations in the tub-1 gene in the C. elegans have been determined 
to increase fat deposition and mimic what is seen in obese humans. These tub-1 knockout 
mutants are unable to complete beta-oxidation and thus cannot utilize free fatty acids as an 
energy source.  Both tub-1 mutants and wild types were exposed to the bacterium, 
Staphylococcus aureus which is known to increase the rate of mortality. The rate of mortality 
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was compared for four groups, the tub-1 mutant worms grown on S. aureus and OP50 (a 
common food source) and wildtype worms grown on S. aureus and OP50.  
 
 
8-8:15 p.m. 
Comparing a Nuclear Gene Genealogy with a Mitochondrial Genealogy in 
Ambystomabarbouri, the Streamside Salamander  
J. Court Reese 
Faculty Advisor:  John Niedzwiecki, Ph.D. 
 
A published mitochondrial genealogy of Ambystomabarbouri, populations, revealed three 
distinct clades following distinct geographic lines.  One basal clade contained disjunct 
populations in Tennessee and while the all the other populations fell perfectly into two mutually 
monophyletic groups north and south of the Kentucky River. Due to chance or peculiarities of a 
particular marker, genealogies based on a single may not fully reflect the evolutionary history of 
a population. Therefore, we used a nuclear marker to examine a subset of those populations in 
order to compare a gene tree, generated from a nuclear loci, to the mitochondrial data. DNA 
samples were purified and extended using then E21C6 primer pair. Sequenced samples were 
edited, aligned and cladistic analysis based on parsimony was performed.  The resulting tree was 
compared to the existing tree.  We found that, while not highly resolved, the most parsimonious 
tree based our data does not conflict previous published mitochondrial data. 
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