
   

2010 CUSRR Keynote Speaker 
 

 

 
 
 
Dr. Gregory Pomeroy, a native of Hyannis, Massachusetts, earned his BA from Colby 
College in Waterville, Maine in 1981. He then completed his Masters of Science in 
Exercise Physiology from George Williams College in 1984, and an M.D., ChB., 
L.R.C.P. (Irel), L.R.C.S. (Irel) from the Royal College of Surgeons in Ireland.  After 
completing his orthopedic surgical residency at the University of Connecticut School of 
Medicine in 1994, he underwent fellowship training at Wayne State University under the 
direction of Dr. Arthur Manoli. 
Dr. Pomeroy currently enjoys surgical privileges at Mercy Hospital and Maine Medical 
Center, both here in Portland. He is also an associate clinical professor of surgery on 
the staff of the University of New England. He also directs his own foot and ankle 
fellowship program, one of only twenty-four in the United States.  Dr. Pomeroy is a 
member-in-good-standing of the American Medical Association, American Orthopaedic 
Foot and Ankle Society and the American Academy of Orthopaedic Surgeons. He is a 
Diplomate, American Board of Orthopaedic Surgery. He is also a member of the Maine 
Medical Association and the New England Medical Association.  He has written 
extensively for referred journals such as the Journal of Arthroscopic and Related 
Surgery, and Foot and Ankle International, as well as several book chapters for various 
texts. 
Colby College and the organizers of the Colby Undergraduate Summer Research 
Retreat are honored to have Dr. Pomeroy as the Keynote Speaker of CUSRR 2010. 
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Undergraduate Research Symposium – Thursday July 22nd, 2010 
 
 
 
8:30 AM – 9:20 AM Symposium Registration Lobby 
 
  
 
9:20 AM – 9:30 AM Opening Remarks Auditorium 
 
 Kevin Rice, Chair, CUSRR Planning Committee 
 Robert Peabody, Owner, Crab Apple Whitewater 
 
 Bro Adams, President Colby College 
 
 
9:30 AM – 12:00 PM Morning Session Auditorium 
 
 Co-chairs:  D. Whitney King, Chemistry and Martha Arterberry, Psychology 
 

9:30 AM Neal Kopser, Chemistry – “Iron Oxidation Rates as an Indicator of the 
Growth Rate of Leptothrix, A Terrestrial Iron Oxidizing Bacteria” 

9:44 AM Stephanie Berger, Government – “Cross-Border Relations Between 
Germany and Poland and what they Mean for the European Union” 

9:58 AM Nora McCall and Morganne Kraines, Psychology – “The Role of Dietary 
Choline in a Rat Model of Depression ʻ” 

10:16 AM Fiona Braslau, Art / East Asian Studies – “Zao Wou-ki and Gao Xingjian: A 
Quest for an Identity Beyond Culture” 

10:30 AM Andrew Cox, Computer Science – “Optimization and Analysis of a Model of 
the Mammalian Circadian Clock” 

10:44 AM BREAK 

11:00 AM Stephanie LaRose and Devon McIntyre, Psychology – “How are Petroleum 
and Bread Related?  Short Term False Memory with Mediated Associates” 



  

11:14 AM Rachel Guerra, Chemistry – “DNA Binding Proteins via Phage Display (i.e. 
How to Find a Needle in a Haystack)” 

11:28 AM Tara Brian, Economics – “21st Century Economic Globalization” 

11:42 AM Martha Witick and Leah Perlmutter, Computer Science – “Avatar” 

 
 
 
12:00 PM – 12:55 PM Lunch Outdoor Patio 
 
 
 
12:55 PM – 1:00 PM Additional Remarks Auditorium 
 
 Roger Woolsey, Director, Colby Career Center 
 
  
 
1:00 PM – 3:30 PM  Afternoon Session Auditorium 
 
  Co-chairs:  S. Tariq Ahmad, Biology and Ankeny Weitz, Art & East Asian Studies 
 

1:00 PM Tory Gray and John Gardner, Psychology – “Iʼm Not Crazy, and Neither Am I: 
The Role of Dietary Choline in a Rat Model of Schizophrenia” 

1:18 PM Desiree Shayer, Religious Studies – “Colby and the Jews of Waterville: 1920-
1940” 

1:32 PM Vanessa Silvestri, Chemistry – “Quantitative Real-Time RT-PCR Analysis to 
Monitor DNA Damage In Vivo” 

1:46 PM Sarah Hart, Environmental Studies – “Historic and Future Residential 
Development in the Belgrade Lakes” 

2:00 PM Allyson Cheever, Computer Science – “Oscillator-specific Phase Sensitivity 
Analysis of Drosophila Circadian Clock Models” 

2:14 PM BREAK 

2:30 PM 
Amelia Pludow and Chishala Kapupu, Geology – “The Lithological 
Characterization of a Middle Permian Deltaic Channel and its Avulsion in the 
Karoo Basin, South Africa” 



  

2:48 PM Devon McIntyre and Stephanie LaRose, Psychology – “Storage of Idioms in 
the Mental Lexicon” 

3:02 PM 
Brittany Tschaen, Chemistry – “One-Pot Synthesis of Azacalixarenes and 
Mixed Heterobridged Calixarenes by Nuclophilic Aromatic Substitution 
Reactions” 

3:16 PM Teko Mmolawa, Education – “Exploring How College Students Make 
Important Decisions During Their College Years” 

 
 
 
3:30 PM – 5:00 PM  Poster Session Lobby 
 

Colin Anson, Chemistry, “Do Substituents Affect the Shielding Induced by Aromatic Ring 
Currents? An Experimental and Computational Study” 

Nikolajs Batarags, Geology, “Mineral Separation Protocol Using the Frantz Isodynamic 
Separator” 

Kristina Blazanovic, Biology, “A Search for Proteins that Interact with D-Pax 2” 

Noah Bonnheim, STS, “Harry Wexier and the Emergence of Modern Atmospheric Science” 

Emily Bradford, Biology, “The Role of D-Pax 2 in Drosophila Eye and Bristle Development” 

Blair Braveman, Environmental Studies, “Distribution of Formerly Used Defense Sites in 
Alaska in Relation to Native Alaskan Populations” 

Amy Cantor, Biology, “Diversity and Function of Epibiotic Bacteria From Three Frogs, 
Pseudacris crucifer, Hyla versicolor and Lithobates septentrionalis” 

Christopher Crabbe, Government, “Views from Afar: Sino-Latin American Relations” 

Sarah Flanagan, Biology, “Population Genetics of Bog Butterflies in Maine” 

Catherine Gallagher, Chemistry, “Laromustine, A Potential Weapon in the Battle Against 
Cancer” 

Daniel Goldstein and Mark Ziffer, Chemistry, “Synthesis of NS2-Macrocyclic Ligands with 
Ethylphenyl and Ethyl-2-Naphthyl Appendages in Prelude to Copper(I)-Arene Complexes” 

Peter Graham, Computer Science, “Computer Vision-based Analysis of Pseudomonas putida 
Growth Rates” 

Jack Harris, Government, “Rousseauʼs Political Activity in Republican Politics” 

Chelsea Heneghan and Eric Williams, Biology, “Melatonin: Neuritogenesis and 
Neuroprotective Effects in Uca pugilator X-organ Cells” 

 



  

Emily Hilton, Biology, “Enhancer Activity of the Intron of the Crystallin Gene of Drosophila 
Melanogaster” 

Chris Hoder, Physics, “Transfer of Stability Between Two Lasers” 

Daniel Homeier, Environmental Studies, “The Impact of Land Use and Land Cover Patterns 
on Phosphorus Loading in the Belgrade Lakes” 

Nathan Katsiaficas, Geology, “An Analysis of the Geometric and Sedimentologic 
Characteristics of a Middle Permian River System” 

Emily Kaye, Chemistry, “Diagnosing Cellular Suicide:  Looking for PARPʼs Smoking Gun” 

Kimiko Kossler, Religious Studies, “Watervilleʼs Jewish Community by Numbers” 

Frances Lee, Chemistry, “Spiropentanes as Sources of Cyclic Allenes” 

Elizabeth Lerret and Peter Williams, Computer Science, “Humanoid Robot Control” 

Samantha Lessard, Chemistry, “Sequential Generation of Two Vinylidenes From One 
Precursor” 

Samuel Levine and Charles Frederick III, Biology, “Development of Microsatellite Primers in 
the Anemone Species Metridium senile” 

Lloyd Liang, Chemistry, “Determination of SNAr Reaction Rates by Analysis of 1H, 13C, and 
19F NMR Chemical Shifts” 

Morgan Lingar, Chemistry, “Cross-Linking Efficiencies of Bifunctional Epoxides in HL-60 
Human Leukemia Cells” 

Andrew Maguire, Biology, “Territoriality and Site Fidelity in Libellulid Dragonflies on Johnson 
Pond” 

Patrick McBride, Biology, “Abundance and Species Diversity of Damselflies as an Indicator of 
Ecosystem Health on the Belgrade Lakes” 

Sarah Morris, Chemistry, “Strained Cyclic Allenes” 

Christopher Ng, Chemistry, “Characterization of DNA Interstrand Cross-links Formed by 
Epichlorohydrin and (1-chloroethenyl)oxirane” 

Yiyuan Qin, Environmental Studies, “South China Tiger Prey Habitat Suitability Assessment 
in Selected National Nature Reserve Complexes in China” 

Timothy Sciore, Byung Kim and Carly Hallowell, Chemistry, “Development of a Field 
Portable Analytical Technique for the Measurement of Bioavailable Iron and Copper Using 
DFB-based Ligand Extraction” 

Jennifer Sim, Biology, “Exploring the Components and Functions of Amphibian Skin 
Secretions” 

Sarah Sorenson, Environmental Studies, “Student Environmental Awareness at Colby 
College: Changes, Improvements, and Recommendations From 2004-2010” 



  

William Supple, Biology, “The Maine Municipal Vernal Pool Mapping and Assessment 
Project” 

Josephine Thiele and Katherine Murray, Chemistry, “The Impact of Thermal Structure and 
Mixing on Nutrient Dynamics and Plankton Abundance in Intermediate Depth Lakes in 
Maine” 

Adam Thompson, Psychology, “Age and Gender Differences in the Big Five Personality 
Traits From Late Childhood to Middle Age” 

Aaron Whitman, Psychology, “Neural Degeneration in the Frontal Cortex of Aged Rats as a 
Function of In-utero Choline Levels” 

Lucy Wilhelms, History, “Early 20th Century Immigrant Jewish Garment Workers and the 
American Labor Movement” 

Rhiannon Archer, Ebun Benjamin, James Farley, Kalu Kalu, Ian Leitch, Courtney McIntosh-
Peters, Barbara Mejia, Shamika Murray, Kimara Nzamubona, Randy Person, Jacqueline 
Robsinson-Afoa, Kristen Robinson, and Alaba Sotayo, CAPS, “Surveyed Questions for 
Comparison on the Colby Campus” 

Hilary Householder and Abigael Cheruiyot, Biology, “Characterization and Genetic Modifier 
Screen of Mutant CHMP2B-mediated Eye Deformities in a Drosophila Model of 
Frontotemporal Dementia” 

Zachary Cecere, Elisabeth Childs, James Staley, and Naomi Staley, Computer Science, 
“Simon Says ʻBe a Robotʼ” 

 
 
5:00 PM – 5:30 PM  Break  
 
 
 
5:30 PM – 7:00 PM  Dinner Dining Room 
 
 
 
7:00 PM – 8:00 PM  Keynote Lecture Auditorium 
 
 

“Bone Graft Alternatives in Orthopaedic Foot and Ankle 
Surgery " 

Dr. Gregory Pomeroy (Colby Class of 1981) 
Orthopedic Surgeon, Mercy Hospital Mercy Hospital and Maine 

Medical Center  
Associate Clinical Professor of Surgery, University of New England 

 



  

 
Session ID:  

1-1  
Abstract Title:  

Iron Oxidation Rates as an Indicator of the Growth Rate of Leptothrix, 
A Terrestrial Iron Oxidizing Bacteria 

Presenting Author: Other Authors: 

Neal Kopser (’12) D. Whitney King 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

Leptothrix is a filamentous bacterium found only in fresh stream waters containing iron(II) and 
natural dissolved organic material.  We postulate that dissolved organic ligands accelerate 
iron(II) oxidation, allowing leptothrix to utilize iron as an energy source.  In order to determine 
the rate of iron(II) oxidation, we measured iron oxidation as a function of pH in a range of water 
types.  The iron oxidation rates in water from the iron seeps were up to two orders of magnitude 
faster than rates measured in pure water.  After a week of aging, oxidation rates had decreased, 
approaching the pure water values.  We speculate that decease in iron oxidation rates is due to 
the oxidation of the organic matter through Fenton-type chemistry, suggesting that these 
organisms can only grow in the presence of both iron(II) and organic ligands.   
 
Future work will look at the oxidation of iron(II) by both oxygen and hydrogen peroxide.  
Specifically investigating the formation of steady state hydrogen peroxide as an intermediate in 
iron oxidation.  We will also be investigating synthetic ligands that accelerate iron oxidation and 
may provide a suitable artificial growth medium.  
 

 
 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-2  
Abstract Title:  
 Cross-Border Relations Between Germany and Poland and What They Mean for 

the European Union 
Presenting Author: Other Authors: 

Stephanie E. Berger (’11) Jennifer Yoder 
Department: 

Department of Government, Colby College, Waterville, ME 
Abstract: 

 
The German-Polish border is unique for three primary reasons: (1) the drastic disparity in 
economy and standard of living between the two countries, (2) the shared history of occupation, 
expulsion, and strife, (3) and the transition between an external to an internal border with 
Poland’s acceptance into the European Union in 2004.  These three factors can both 
complement and conflict with each other to either dampen or intensify tension along the border.  
While citizens on both sides of the border have taken advantage of the economic disparity for 
their own benefit, these relations have not contributed to a shared cultural understanding, but 
rather have fostered negative stereotypes.  The shared history between the two countries, 
specifically the effects of World War II, has created a precarious situation.  The border itself 
was not created until 1945 when Poland’s territory was shifted west into former German 
territory, resulting in the expulsion of ethnic Germans from the area, and relocation of other 
Poles to the area.  These difficulties must be overcome for the EU’s prerogative of European 
identity to be realized.  While the EU has invested considerable amounts of money, most 
notably through the EuroRegion Program to encourage cross-border cooperation, it remains to 
be seen whether or not the two nations will remain starkly divided or develop a shared regional 
identity at the border. 

 
 
 
 
 
 
 
 
 
 
 
 
 



  
Session ID:  

1-3  
Abstract Title:  

Food for Mood: The Role of Dietary Choline in a Rat Model of Depression 

Presenting Author: Other Authors: 

Nora M. McCall (’11) and Morganne A. Kraines (’11) Melissa Glenn 
Department: 

Department of Psychology, Colby College, Waterville, ME 
Abstract: 

In our work this summer, we aimed to determine whether choline supplementation confers a 
resiliency to depression. In the past, using rat models, the Glenn lab demonstrated that choline 
supplementation increased neurogenesis in the hippocampus, indicating increased plasticity. 
Perhaps rats given supplemental choline might be better able to adapt to depression more 
positively than rats fed regular or choline deficient diets. To test this hypothesis, we placed 48 
male adolescent Sprague-Dawley rats (22 days old on arrival) on one of three diets: deficient 
(0g/kg choline), regular (1.1 g/kg choline), supplemented (5 g/kg choline). Baseline anxiety-like 
behaviors were assessed using an open field test prior to stress treatments. In order to create 
the symptoms of depression in our rat model, half of the rats in each diet group were subjected 
to chronic mild unpredictable stress in addition to restraint stress for 2 hours daily for two 
weeks. At the end of the first and second weeks of the stress manipulation, a saccharine 
preference test was conducted to measure anhedonia, a characteristic feature of depression. 
After the stress is completed, we plan to reassess anxiety. If our hypothesis is correct, the 
choline deficient rats in the stress condition will exhibit more anxiety than control-fed rats in the 
stress condition and non-stressed deficient rats. On the other hand, choline supplemented rats 
in the stress condition will be less anxious than the control rats and have comparable anxiety 
levels to non-stress supplemented rats. We will also look at the effects of the diets and stress 
on learning and memory using the Morris water maze and novelty preference tests. 
  

 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-4  
Abstract Title:  

Zao Wou-ki and Gao Xingjian: A Quest for an Identity Beyond Culture 

Presenting Author: Other Authors: 

Fiona Braslau (’10) Ankeney Weitz 
Department: 

Department of Art/East Asian Studies, Colby College, Waterville, ME 
Abstract: 

Zao Wou-ki and Gao Xingjian voluntarily left China for their intellectual and expressive needs –
respectively in 1948 and 1987– and both found a home in France.  As they escaped the threat 
of artistic censure, they have successfully worked to develop their own identity in the Western 
World. Although they view themselves as “artists,” in general, before being Chinese or French 
(they are both naturalized French), the European and American public seems to want to admire 
them from an Orientalist point of view, noticing in their work hints of Chinese tradition. In fact, 
for all of their life, they have attempted to deny any image the public wished to give them. 
Hence, while in the West, they refuse to be perceived as Chinese, in China, they refute a 
European identity. As a result of such dual perceptions, one wonders whether art can 
transcend national boundaries, and therefore just be considered as…art. Then, how do we talk 
about art, and painting in particular? This project, with two exhibitions at the Colby Museum as 
the outcome, attempts to understand the impact of a combination of traditions of the East and 
the West and whether these two artists have reached international recognition, beyond national 
culture. 

 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-5  
Abstract Title:  

Optimization and Analysis of a Model of the Mammalian Circadian Clock 

Presenting Author: Other Authors: 

Andrew M. Cox (‘11J) Stephanie Taylor 
Department: 

Department of Computer Science, Colby College, Waterville, ME 
Abstract: 

 
Circadian rhythms are found in plants, animals, fungi, and bacteria and are responsible for the 
regulation of many biological, physiological, behavioral, and metabolic activities. In mammals, 
the “master” clock is found in the suprachiasmatic nuclei (SCN) of the anterior hypothalamus. It 
is composed of thousands of cells signaling each other to synchronize and produce a unified 
rhythm. It is hypothesized that this communication enables the clock to rescue rhythms in gene 
knockout experiments that destroy oscillations at the single cell level. Henry Mirsky developed 
a model of this gene regulatory network within a single cell in 2009, but the published model is 
unable to accurately predict some knockout phenotypes in tissue. We determined that binary 
‘arrhythmic’ and ‘rhythmic’ classifications were unsuitable for describing cellular behavior, so 
we utilized a novel ‘damped’ classification to describe cellular phenotype. We then used a 
genetic algorithm optimization technique to fit the model’s parameters to better mimic damped 
Cry1 single-cell knockout behavior. This optimization produced a parameter set that is able to 
correctly predict all single-cell knockout phenotypes as well as accurately predict the oscillatory 
phenotypes for two additional SCN tissue knockouts not previously demonstrated. The rescue 
of oscillations was confirmed by simulating SCN tissue—a process that involves reproduction of 
intercellular signaling and normal variation of unique cellular parameter sets. Further work 
seeks to explain the causes for the ability of this new parameter set to rescue oscillations in 
tissue simulations where the published parameter set was unsuccessful.  
 

 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-6  
Abstract Title:  

How are Petroleum and Bread Related?  Short Term False Memory with 
Mediated Associates 

Presenting Author: Other Authors: 

Stephanie LaRose (’12) and Devon McIntyre (’10) Jen Coane 
Department: 

Department of Psychology, Colby College, Waterville, ME 
Abstract: 

After studying a set of words related to a non-presented theme word (the critical lure), 
participants often falsely remember the critical lure (Roediger & McDermott, 1995). One 
account of this phenomenon is the activation/monitoring framework (Roediger, Balota, & 
Watson, 2001) according to which concepts are stored as nodes in an interconnected network 
in the brain and activation is spread throughout related nodes.  The more closely related 
concepts are, the closer they are physically and the shorter the pathways between them, 
making it easier for activation to travel from node to node. 
 
If this account is valid, some amount of activation should be apparent through items related to 
the list words but not directly related to the critical lure.  These mediated associates, through 
the spread of activation to their direct associates, should also increase the activation of the 
critical lure.  In order to test this theory further, we have obtained a more sensitive measure of 
activation using a short-term memory task involving accuracy and response time to accurately 
gauge the small increase in activation of the critical lure.  Participants studied short lists of 3 to 
7 mediated associates followed by a single probe recognition test, in a variation of the 
Sternberg task.  The probe was one of three types: a studied mediated associate, a non-
studied mediated associate, or the critical lure. 
 
If converging association through mediated associates does increase the activation level of the 
critical lure, we expect longer reaction times to reject the critical lure and more errors. Such 
findings would provide strong support for the activation account of false memory. 

 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-7  
Abstract Title:  

DNA Binding Proteins via Phage Display (i.e. How to Find a Needle in a 
Haystack) 

Presenting Author: Other Authors: 

Rachel M. Guerra (’13) Kristina M. Langenborg (’09) and Kevin Rice 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

 
The human body contains thousands of different proteins, all encoded by DNA, which regulate 
and execute the biochemical reactions that are necessary to sustain life. Among these 
interactions are those that involve proteins recognizing DNA and facilitating the decoding of 
genetic information and the maintenance of that encoded information.  This study examines the 
interaction of proteins with damaged DNA, which is a crucial feature of genetic stability. The 
goal of this study is to generate novel, small proteins that exhibit sequence-independent 
recognition of damaged DNA. Using a technology known as “phage display”, up to one billion 
distinct proteins, each expressed on the surface of a virus (called a T7 bacteriophage), can be 
sampled for DNA-binding activity. The heterogeneous population of bacteriophages are 
subjected to an in vitro selection process in which viruses displaying proteins with the desired 
activity are isolated, amplified, and identified. The desired result is to identify which protein, 
from the starting population of over a billion members, has the highest binding affinity to a 
certain kind of damaged DNA. This protein will then be further studied, assessing both its 
structure and function. This project will enhance our understanding of the interaction between 
proteins and DNA, as well as potentially lead to applications such as diagnostic recognition of 
DNA damage or potentially anti-cancer therapeutics. 

 
 

 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-8  
Abstract Title:  

21st Century Economic Globalization 

Presenting Author: Other Authors: 

Tara Brian (’10) Patrice Franko and Stephen Stamos 
Department: 

Department of Economics, Colby College, Waterville, ME 
Abstract: 

 
It is beyond question that the world is becoming more tightly knit together; cultures are butting 
up against one another, races are blending, communications technology links us instantly with 
people across the world, similar environmental concerns trouble presidents in all continents, and 
news reports cover stories from all corners of the globe. Integral to this rapid globalization is the 
process of economic integration as economies become increasingly interdependent and global 
in their reach, giving rise to new opportunities for equitable growth and development and 
provoking novel sources of tension both between and within nations. In her upcoming book, 
“21st Century Economic Globalization,” Professor Patrice Franko and her co-author, Stephen 
Stamos of Bucknell University, delve into the most challenging dilemmas and exciting 
opportunities presented by current trends in economic globalization. Covering issues of trade, 
development, finance, labor and environment Franko and Stamos ask how globalization can be 
harnessed to act as a source for equitable development of the worlds’ poorest regions and how 
economics can promote protection of the environment and respect for human rights. They 
explore trends in regional integration, offshoring of jobs, currency manipulation, migration, child 
labor, and development models while explaining the basic economic concepts necessary to 
understand the rapidly changing global economy.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-9  
Abstract Title:  

Avatar 

Presenting Author: Other Authors: 

Leah R. Perlmutter (’12) and Martha M. Witick (’12) Bruce Maxwell 
Department: 

Department of Computer Science, Colby College, Waterville, ME 
Abstract: 

Our goal is to develop an autonomous robot capable of successfully navigating the Colby 
Museum of Art so that schoolchildren and visitors in other museums can remotely explore the 
Colby Art Museum using a robotic avatar. 
 
The current system enables a user to remotely control a robot equipped with sonar and laser 
sensors and a high definition video camera. We have implemented the remote operator 
interface on an Apple iPad, making use of the touch screen and gesture capabilities. The 
interface displays real-time video from the robot, provides fine control of the robot using swipes 
and touches, and gives the user a map-based interface for long distance navigation. 
 
This summer, we have significantly improved the robot’s capabilities in two areas. First, we’ve 
extended and improved the iPad/iPhone user interface by creating the map-based interface 
and adding more natural gesture control. Second, we have developed a path planning and path 
following capability that integrates with the map interface to enable navigation in complex 
environments with moving obstacles. 

 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
 

Session ID:  
2-1  

Abstract Title:  
I’m Not Crazy, and Neither Am I: The Role of Dietary Choline in a Rat Model of 

Schizophrenia 
Presenting Authors:                                                      Other Authors: 

John E. Gardner (’12) and Tory L. Gray (’11) Melissa Glenn 
Department: 

Department of Psychology, Colby College, Waterville, ME 
Abstract: 

Schizophrenia is neurodegenerative psychiatric disorder that affects approximately 1% of the 
population. Schizophrenia has been shown to disrupt hippocampal dependent memory, notably 
by reductions of neurons in the CA1 region as well as reduced GABAergic neurons in the 
prefrontal cortex in humans. In order to create a paradigm of schizophrenia in rats, we treated 
adolescent male Sprague-Dawley rats with the N-methyl-D-aspartate (NMDA) antagonist 
dizocilpine (MK-801) which patterns symptoms of schizophrenia through its effects on the 
NMDA receptors in the prefrontal cortex and through the up-regulation of dopamine in the 
nucleus accumbens (NA). To explore possible preemptive treatments for this disorder, rats 
were placed on either a deficient, regular, or supplemented synthetic choline diet. Choline has 
many purposes in the body, both metabolic and protective; however, its role as a possible 
buffer for neurological disorders is in need of further exploration. Using a rat model of 
schizophrenia to investigate the capacity for adolescent choline supplementation to alleviate 
the impact of risk factors for this disorder in male rats, memory was assessed using a cortical-
dependent novelty preference task of object recognition before, during, and after chronic 
administration of MK-801 (1 mg/kg via intraperitoneal route [i.p.] once daily for ten days) or a 
saline control (1 ml/kg). Hippocampal-dependent spatial memory was also assessed using the 
Morris Water Maze 5-days post-injection to further explore the drug effects on this brain region. 
 
 

 
 

 
 
  

 
 
 



  

 
Session ID:  

2-2  
Abstract Title:  

Colby and the Jews of Waterville: 1920-1940 

Presenting Author: Other Authors: 

Desiree Shayer (’12) David Freidenreich 
Department: 

Department of Religious Studies, Colby College, Waterville, ME 
Abstract: 

Between World War I and World War II, most colleges and universities in New England limited 
the enrollment of Jewish students through the use of quotas and manipulations of the 
admissions process.  Colleges were viewed as an agent of socialization for the elite, not just as 
educational institutions and increasing Jewish enrollment threatened the social stamp of 
approval that came with a college degree.  Contrary to this trend, Colby College did not 
implement a quota or any other restrictions on the ability of Jews to attend.  Analysis of the 
personal, institutional, and denominational factors that account for differing admissions policies 
among these institutions sheds valuable light on the dynamics that shaped Jewish–Christian 
relations in New England during the interwar years.  The purpose of this study is to identify and 
understand the specific factors that influenced Colby’s decision not to impose quotas.  These 
factors include the school’s separation from the Baptist religious establishment, the personal 
views of the college’s presidents, and the connections between Colby and the local Jewish 
community, which became increasingly important as Colby made plans to move its campus out 
of downtown Waterville, relying on influential Jewish businessmen and Colby graduates to raise 
the necessary funds. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

2-3  
Abstract Title:  

Quantitative Real-Time RT-PCR Analysis to Monitor DNA Damage In Vivo 

Presenting Author: Other Authors: 

Vanesa L. Silvestri (’12) Julie T. Millard 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

Bifunctional alkylating agents are used extensively in the chemotherapeutic treatment of 
neoplastic and autoimmune diseases. Diepoxybutane (DEB), epichlorohydrin (ECH), and (1-
chloroethenyl) oxirane (CEO) are industrial chemicals linked to cancer. These compounds 
induce their cytotoxicity primarily by preventing replication via cross-linking of the DNA helix. 
Since cancer cells generally proliferate faster and with less error-correcting mechanisms than 
healthy cells, cancer cells are more sensitive to DNA damage. Determining the mechanisms by 
which these compounds stimulate apoptosis is essential to fully understanding the potentially 
carcinogenic effects or possible use as anti-cancer agents. To determine the DNA damage-
response caused by these bifunctional alkylating agents we analyzed the activation of genes 
involved in the apoptosis signaling pathways. In this study we investigate the molecular 
mechanisms responsible for apoptosis induced in human promyelocytic leukemia cells (HL-60 
cells) by these bifunctional alkylating agents. Quantitative reverse transcriptase polymerase 
chain reaction (qRT-PCR) is used to explore the changes in expression of various genes 
involved in apoptosis signaling. We found that DEB and ECH activate several genes involved in 
the mitochondrial apoptosis pathway, including BAX, BAK1, BOK, BIM, DIABLO and APAF1. 
Further work is being done to elucidate the apoptotic pathway induced by CEO. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

2-4  
Abstract Title:  

Historic and Future Residential Development in the Belgrade Lakes 

Presenting Author: Other Authors: 

Sarah Hart (’10) Ian McCullough (’10), Dan Homeier (’12), Philip J. Nyhus and Russell Cole 
Department: 

Environmental Studies Program, Colby College, Waterville, ME 
Abstract: 

 
A 2008 assessment of town records revealed approximately 6,037 houses in the Belgrade 
Lakes watershed. The town of Belgrade contains the most houses with 2,185. The first recorded 
residential development took place in 1732 in Mt. Vernon. Residential development has 
increases steadily since 1900 with a considerable period of growth in the 1970’s. Development 
continues today but has slowed since 2007 due to the national economic downturn. Houses 
have been built throughout the watershed, but density is highest in the southern and eastern 
portions of the watershed. By 2050, an additional 1,327 houses are expected in the watershed 
based on projected changes in population and mean persons per household. Sidney and 
Belgrade are the fastest growing towns in the region due to their proximity to the lakes and local 
jobs centers such as Augusta and Waterville. Other towns can expect rapid growth near the 
shoreline or major roads. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

2-5  
Abstract Title:  

Oscillator-specific Phase Sensitivity Analysis of Drosophila Circadian Clock 
Models 

Presenting Author: Other Authors: 

Allyson M. Cheever (’11) Stephanie Taylor 
Department: 

Department of Computer Science, Colby College, Waterville, ME 
Abstract: 

 
Mathematical models are essential in the study of biological systems because they help us 
understand the systems they represent. Daily biological cycles, known as “circadian rhythms”, 
depend upon the expression of multiple genes throughout the day. Scientists have developed 
various models to express these cycles mathematically through ordinary differential equations 
that describe the interaction between clock-specific mRNAs and proteins. We examine and 
compare nine mathematical models of the common fruit fly, Drosophila melanogaster, using a 
measure particularly suited for circadian clocks: oscillator-specific phase-sensitivity analysis. 
This analytical technique predicts how an oscillating model's phase will change under 
perturbations of different rate constants. In this way, we quantify the importance of each rate 
constant to learn more about the model. Characteristics that differ between models reveal the 
significance of different approaches to modeling the same system. Characteristics common to 
all models likely reveal the underlying structure of the circadian clock and may inform further 
research. 

 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

2-6  
Abstract Title:  
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Abstract: 

Following the break-up of Pangea, the supercontinent Gondwana drifted intact over the South 
Pole for 500 million years. Gondwana incorporated over 70% of Earth’s landmass, including 
South America, Africa, India and other modern continents. During its 500 million years of 
existence, Gondwana experienced four major Icehouse-Greenhouse cycles. The third Icehouse 
was during the Permo-Carboniferous (333-270 Ma), and the major center of continental 
glaciation was in present day South Africa. Deglaciation followed in the Early-Middle Permian 
(275 Ma) and sediment began to fill interior seaways with deep marine turbidite deposits (Ecca 
Group). The land-locked foreland basin being filled is known as the Karoo Basin. As Ecca 
sediments filled the basin, deltas prograded out onto the shallow shorelines. Eventually these 
converged into an alluvial plain with a fluvio-lacustrine system. These coastal-deltaic sediments 
are known as the Waterford Formation. 
 
The Waterford Formation is exposed near Sutherland, in the Western Cape Province of South 
Africa. These exposures in road and river cuts consist primarily of thick siltstones and 
mudstones interpreted as overbank floodplain deposits, scoured by sandstones interpreted as 
channel deposits, and lenticular sandstones interpreted as barforms. The present study focuses 
on characterizing the lithologies, by rock type and geometry, of a main deltaic channel system 
and an avulsion system that developed when the main channel broke through its levee.  
 
This study will develop an understanding of the architecture of a river system at the transition 
from glaciation to deglaciation and interpret the landscape of the Middle Permian. 
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Abstract: 

 
This research is designed to explore how idiomatic expressions are organized in our minds. 
Specifically, we are interested in whether it is the literal or figurative meaning of the idiom that is 
stored. In order to determine this, we designed an experiment that uses deconstructed 
idiomatic expressions in a lexical decision task (word/nonword decision). A participant sees 
three verbal stimuli, one at a time. The first two words are part of an idiomatic expression. For 
example, kick followed by bucket would be the stimuli for the idiom kick the bucket. Then the 
participant must make a lexical decision about the third stimuli, which could be a word related 
to the meaning of the idiom (die), a word unrelated to the meaning of the idiom (dog), or a 
nonword (flirp). If the idiom’s figurative meaning is stored in the mental lexicon, participants will 
be significantly faster in their task when the third word is related to the meaning of the idiom. 
The idea behind this is that when the participant sees kick followed by bucket, they have 
accessed the figurative meaning, which is die. Since the word die has already been activated, 
they are now faster at deciding it is a word.  
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Abstract: 

                       
 
We describe a single step synthesis of azacalix[4]arenes using nucleophilic aromatic 
substitution (SNAr) reactions. Azacalixarenes were purified by chromatography and 
characterized using NMR techniques. This constitutes the first single-step synthesis of 
azacalixarenes that lack an internal plane of symmetry, due to the anti-disposed appended 
functional groups. Mixed nitrogen and oxygen heteracalix[4]arenes have also been synthesized 
using a one-pot synthesis and subsequently purified. Our methods have greatly expanded the 
scope of heteracalixarene macrocycles now accessible by SNAr. 
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Abstract: 

 
The New England Consortium on Assessment and Student Learning (NECASL) has started a 
project to explore the ways in which college students make important decisions during their 
college years (i.e. academics, social life, extracurricular engagement etc). Rounds of interviews 
were performed on a group of students from the class of 2010, every semester from the fall of 
their freshman year. The last round will be done one year after their graduation. The aim is to 
use the results from the interviews to find out what motivates students and to think of ways of 
improving certain college practices and programs. 
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Abstract: 

Students in introductory organic chemistry learn that the substituents on aromatic rings 
profoundly influence the behavior of such rings. This is evident, for example, in electrophilic 
aromatic substitutions where both the reactivity (fast or slow) and orientation (ortho/para or 
meta) are affected by the nature of the group(s) already present on the ring. Furthermore, the 
chemical shifts of the ortho/para protons of an aryl ring is substantially upfield when an electron 
donating substituent is present as compared to an electron withdrawing group. Thus, there is 
clearly an interaction between the substituent and the ring. It is remarkable, therefore, that the 
influence of substituents on diamagnetic ring currents, an important benchmark for diagnosing 
aromaticity, has never been  
reported. In an effort to address this issue, we synthesized 1-aryl-8-methylnaphthalene 
compounds (see below) and monitored the 1H NMR chemical shift of the 8-methyl group as the 
substituent X was varied. The experimental results of this study as well as theoretical 
calculations of the NMR shifts will be presented. 
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Abstract: 

Mid-ocean ridges represent divergent tectonic plate boundaries where new oceanic crust is 
formed.  In this extensional environment, faults and fractures form within the crust, serving as 
pathways for cold seawater to circulate within the cooling crust.  Lithium (Li) is a good indicator 
of water-rock interaction because it is soluble in water-rich fluids.  Depending on factors such as 
fluid composition, volume, and temperature, Li may be incorporated in, or leached from the 
crust.  This exchange imparts a distinct chemical signature in the upper (~0-2 km) crust that has 
been used to track oceanic crust that has been recycled into the mantle. However, the lower 
and volumetrically greater proportion of crust (~2-8 km) is poorly characterized. The goal of this 
study is to disaggregate rock samples into separate mineral fractions to be analyzed for Li using 
the ICP-OES.  This lithium analysis is part of a larger study aimed at characterizing Li 
concentrations in the lower crust.  
 
Samples used for this study are lower-crust gabbros from IODP Expedition 305 Hole U1309D, 
exhumed at the Atlantis Massif, 30°N along the mid-Atlantic spreading center. Whole-rock Li 
concentrations were determined previously, but it is not known in which minerals, specifically, Li 
is concentrated.  To obtain mineral separates, the samples are crushed, sieved and then 
separated using a Frantz Isodynamic Magnetic Separator.  The instrument consists of an 
adjustable electromagnet that separates the mineral grains as they pass the magnet on an 
inclined vibrating chute. The more magnetically susceptible grains are pulled to the higher part 
of the inclined chute, while the less susceptible fraction falls to the lower side of the chute; the 
two sample fractions then fall into separate containers. This process is repeated at variable 
amperages until visibly pure mineral fractions are obtained. Each sample fraction is further 
analyzed for mineral uniformity using X-ray diffraction and Secondary Electron Microscopy 
techniques. 
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Abstract: 

 
D-Pax2 is the Drosophila homolog of the vertebrate Pax2 gene and is required for the normal 
development of Drosophila adult sensory organs (Kavaler et al., 1999).  D-Pax2 protein 
expression is prevalent in the bristles and the eyes of developing Drosophila pupae (Fu et al., 
1998) and acts as a transcriptional activator in these tissues.  Its complex role in the 
differentiation of several distinct cell types at several different stages suggests that it does not 
act alone and may interact with transcription co-factors.  The goal of this study is to identify 
other proteins that interact with D-Pax2 using Matchmaker Gold Yeast Two-Hybrid System. This 
two-hybrid assay uses the modular nature of the eukaryotic transcription activator protein GAL4. 
The bait D-Pax2 protein is expressed as a fusion to the GAL4 DNA-binding domain. At the 
same time, a library of prey proteins is expressed as fusions to the GAL4 transcriptional 
activation domain. Interaction of the bait and one of the prey proteins leads to their binding to 
the GAL4-responsive promoter and results in the activation of the four reporter genes, allowing 
detection of two-hybrid interactions. The four reporter genes consist of one drug reporter gene 
AUR1-C, dominant mutant version of the AUR1 gene that confers resistance to antibiotic 
Aureobasidin A, and three nutritional reporters HIS3, ADE2 and MEL1. HIS3 and ADE2 allow 
yeast cells to grow on histidine or adenine poor media, respectively, while the nutritional 
reporter MEL1 causes the yeast cells to turn blue in the presence of X-α-Gal in the growing 
medium. This technique will allow us to identify exactly what other Drosophila proteins interact 
with D-Pax2, consequently giving us further insight into D-Pax2 function.  
 
Kavaler J et al. 1999. Development 126:2261-2272. 
Fu W et al. 1998. Development 125:2943-2950. 
 
 
 
 
Fu W et al. 1998. Development 125:2943-2950. 
 
 
 
 
Kavaler J et al. 1999. Development 126:2261-2272. 
Fu W et al. 1998. Development 125:2943-2950. 
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Abstract: 

Harry Wexler (1911-1962) was one of the most influential meteorologists of the 20th century.   
Head of research at the US Weather Bureau, Wexler established the Mauna Loa Observatory 
where C.D. Keeling’s accurate CO2 measurements proved that humans were altering the 
atmosphere by fossil fuel combustion and deforestation.  Wexler played a central role in 
developing computer climate models and satellite measurements of Earth’s heat budget.  He 
designed the current system known as the World Weather Watch (WWW).  Wexler conducted 
the first intensive technical analysis of intentional climate modification and warned that Earth’s 
climate was vulnerable to both inadvertent and purposeful manipulation.  He warned that the 
rise of CO2 may have “serious effects on the radiation or heat balance, which determines our 
present pattern of climate and weather.”  Wexler showed, using computer models and satellite 
observations, that the circulation pattern of the atmosphere, and thus Earth’s climate, was 
extremely sensitive to “tinkering” with the heat budget.  Purposeful changes (not always for 
peaceful reasons) included:  
 
•  Increasing global temperature by injecting a cloud of ice crystals into the Arctic atmosphere 
(at the time the Soviet Union was interested in removing polar sea ice). 
 
•  Lowering global temperature by launching a ring of dust particles into equatorial orbit (a 
precursor of today’s geoengineering schemes to cool the planet artificially). 
 
•  Destroying all stratospheric ozone by injecting a small amount of de-ozonizing agent such as 
chlorine or bromine (a warning about a military attack on the atmosphere and remarkable work 
on atmospheric chemistry done a decade before the Nobel Prize work).  
  
Wexler warned in 1962 that humans, in applying their growing energies and facilities, may do so 
with more enthusiasm than knowledge and so cause more harm than good. 
 
Wexler’s work on geoengineering constitutes a useable 50-year history of this field. 
 

 



  

 
 

Session ID:  
P-5  

Abstract Title:  

The Role of D-Pax2 in Drosophila Eye and Bristle Development 

Presenting Author: Other Authors: 

Emily J. Bradford (’11) Joshua Kavaler 
Department: 
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Abstract: 

Research is being conducted to determine the role of exon 11 in the drosophila Pax2 gene. The 

Drosophila homolog of the mammalian Pax2 gene (D-Pax2) encodes a transcriptional regulator 

which plays an important role in the development of Drosophila sensory organs, particularly the 

eyes and bristles. Bristles are touch sensors which can be found covering most of the abdomen 

of the flies, and are composed of four cells, the shaft, socket, sheath and neuron.  D-Pax2 

mutants of the shaven class have damaged bristles but normal eyes.  In contrast, D-Pax2 

mutants of the sparkling class have normal bristles but severely deformed eyes.  Alternative 

splicing of this gene occurs after exon 9, and usually involves the inclusion or excision of exon 

11, the gene's largest exon.  Also, previous work by Katy Harmon (unpublished) identified the 

lesion in a shaven mutant as a premature stop codon at the end of exon 9.  Because this 

truncated protein yields flies with relatively healthy eyes but highly disrupted bristle 

development, w hypothesize that exon 11 is necessary only for the development of bristles, and 

is significantly less important in eye development. 

 

To test this hypothesis, we are creating transgenic flies that bear one of two different rescue 

constructs – one construct contains a full copy of the D-Pax2 coding region and the other 

contains a D-Pax2 coding region which lacks exon 11.  If our hypothesis is correct, the first 

construct will be able to restore wild-type appearance when placed into either shaven or 

sparkling mutants whereas the second construct will only be capable of rescuing sparkling 

mutants.  

 
 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

P-6  
Abstract Title:  

Distribution of Formerly Used Defense Sites in Alaska in Relation to Native 
Alaskan Populations 

Presenting Author: Other Authors: 

Blair Braverman (’11) Michelle Russell (’11) and Philip Nyhus 
Department: 

Environmental Studies Program, Colby College, Waterville, ME 
Abstract: 

 
Numerous individuals and non-government organizations have called attention to cases of 
environmental injustice pertaining to Native Alaskans, but no published studies have quantified 
this assertion. This research aims to fill this gap by examining whether toxic sites, and Formerly 
Used Defense Sites in particular, are distributed in disproportionate proximity to Native Alaskan 
populations. Geographic Information System (GIS) was used to analyze the number of toxic 
sites and FUDS within US Census Bureau block groups, and to measure statewide trends with 
regards to race and proximity of toxic sites. We found that in census block groups with at least 
one identified toxic site, the percentage of the population identifying as Alaska Native is 59% 
higher than in those block groups without any toxic sites. Further analysis reveals a strong 
linear correlation between distribution of toxic sites and Native populations, indicating a need to 
consider race and ethnicity when prioritizing remediation of these sites. 

 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

P-7  
Abstract Title:  

Diversity and Function of Epibiotic Bacteria From Three Frogs, Pseudacris 
crucifer, Hyla versicolor and Lithobates septentrionalis 

Presenting Author: Other Authors: 

Amy Cantor (’11) Jennifer M. Sim (’11) and Cathy Bevier  

Department: 
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Abstract: 

Frog skin plays an important role as part of the immune system, providing protection from 
potential pathogenic microorganisms. Skin is also an important habitat for beneficial epibiotic 
bacteria that may inhibit growth of pathogens. In this investigation, we explored the diversity 
and possible immune functions of epibiotic bacteria cultured from male Spring Peepers, 
Pseudacris crucifer, Gray Treefrogs, Hyla versicolor, and Mink Frogs, Lithobates 
septentrionalis. The role of epibiotic bacteria in protecting frog species from a pathogenic 
fungus, Batrachochytrium dendrobatidis (Bd), responsible for chytridiomycosis, is being 
investigated through inhibition assays to determine if bacteria isolates effectively inhibit fungal 
growth. In addition, we are conducting preliminary experiments to determine if epibiotic bacteria 
play a role in modulating the production of antimicrobial peptides in amphibian skin secretions. 
Briefly, bacterial isolates were collected using a sterile skin swabbing technique during distinct 
phases of the experiment. Sampling was done immediately after frogs were collected in the 
field, then after a treatment of antibiotics intended to kill the majority of epibiotic bacteria, and 
finally after the frogs had been inoculated with a community broth of bacteria collected from 
earlier cultures. Bacteria isolates were observed at all periods for both species diversity and 
richness.  Several biochemical assays were conducted in order to help to identify the bacteria. 
Several species isolated previously from Bullfrogs, Green Frogs, and Mink Frogs were formally 
identified through use of a BioLog system at the University of Maine, Orono.  It is clear that the 
frog species sampled have an interesting diversity of epibiotic bacteria, and several are 
effective at inhibiting the growth of Bd. We are still assessing the role of epibiotic bacteria in 
regulating frog skin secretion production and composition. In sum, results so far suggest that 
epibiotic bacteria are likely to be an important component of amphibian immune systems and 
may also help to prevent morbid infections of the invasive Bd that is the source of many 
amphibian population declines around the globe.  
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Abstract: 

Amidst global economic recession, Sino-Latin American relations have deepened. Latin 
America has become dependent on Chinese loans and is heavily influenced by the emergence 
of the “Beijing Consensus. ” This new economic model of development is especially appealing 
to Venezuelan President Hugo Chavez, along with Latin American leaders who consider the 
Washington Consensus to be a failed system. In return, Latin American countries supply China 
with the natural resources needed for unprecedented investments in infrastructure. We have 
explored these topics through locating, organizing and analyzing English and Chinese materials, 
which will aid in answering the following questions: How do China and Latin America view each 
other?  What environmental impact has Chinese influence caused in Latin America?  How has 
the “Beijing Consensus” reshaped Latin American politics?  
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Abstract: 

Acid peat bogs in Maine are isolated habitats for specialized butterflies, such as the Bog 
Copper, Lycaena epixanthe. L. epixanthe occur in northeastern North America, extending from 
West Virginia north to the Maritime Provinces and west to Minnesota and Manitoba. They are 
restricted to the acid peat bogs, where the cranberry, Vaccinium macrocarpon, can be found, 
because their entire lifecycle is dependent upon that plant. Last summer 12 microsatellites 
were isolated and characterized after screening 24 individuals from one Maine location. 
Microsatellite loci are now being developed for other bog butterfly species, including the Pink-
Edged Sulphur, Crowberry Blue, Brown Elfin, and Jutta Arctic. Furthermore, the L. epixanthe 
loci are now being used to assess genetic variability between populations from multiple bogs 
throughout Maine in order to determine dispersal rates. Dispersal is important in maintaining 
genetic diversity and sustaining the species, especially as the fragile bog habitat continues to 
be threatened.  
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Abstract: 

Laromustine is an anticancer drug in Phase III clinical trials.  When activated in a human cell, 
Laromustine breaks down into two distinct chemical entities.  One of these chemicals results in 
DNA damage, which is problematic for any rapidly growing tissue, including cancer cells.  
Either of the two chemicals that result from Laromustine’s activation in the body can cause cell 
death.  Generally, cells die via one of two mechanisms:  (1) apoptosis, which is a programmed 
cell death akin to suicide, and (2) necrosis, which is more akin to a cell “dying on the vine”. High 
levels of apoptosis are often preferred by cancer researchers because there are fewer 
unwanted effects on the surrounding tissue. In order to test the effectiveness of Laromustine, 
cell death was measured in cultured leukemia cells using a variety of methods. The main assay 
used, a ViaLight Assay, measures the amount of ATP in cells, which reflects energy available 
to the cells.  Apoptotic cells lack high levels of ATP so low signals were desired.  Drug 
concentration was tested in order to find the most effective dose.  In these experiments, as 
drug dosage increased, the number of dead cells increased.  A time course was also done to 
see how long it takes the drug to work.  Experiments revealed that a longer incubation time with 
drug causes higher levels of cell death.  These findings will be used in future experiments using 
Laromustine.  The two chemical entities will also be tested separately to see how the drug 
works and if the two entities working together is beneficial.   
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Abstract: 

 
Organotransition metal complexes contain transition metal ions and ligands that are bound 
through one or more carbon atoms. Some of these complexes have important applications in 
medicine and industry. The Conry group has been studying similar types of organometallic 
compounds in which a copper(I) ion is bound to an aromatic group such as benzene or 
naphthalene. We are continuing this research by synthesizing the organic ligands to which the 
copper(I) ion will be bound. We will discuss the synthesis of the two ligands N-[2-(2-
naphthyl)ethyl]-1-aza-4,8-dithiacyclodecane and N-[2-(1-phenyl)ethyl)-1-aza-4,8-
dithiacyclodecane. 
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Abstract: 

This project explores using computer vision to accurately measure and analyze the growth of 
the bacteria Pseudomonas putida and the production of biofilm in response to varying dosages 
of antibiotics. Analyzing growth rates of P. putida may have implications in antibiotic resistance 
research. P. putida is related to a bacteria involved in cystic fibrosis, so it is important to 
understand how antibiotic resistant bacteria respond to non-lethal levels of antibiotics. The 
imaging system created for this project enabled capturing time-lapse photographs of bacteria 
under stable lighting conditions. The design of this imaging system is similar to a bright-field 
microscope, with cold cathode lights positioned underneath the bacteria specimen and a 
camera placed directly above the specimen. Diffusers placed over the cold cathode lights 
provide approximately uniform illumination from underneath the specimen. Dark current and flat 
field calibration reduced noise originating from the camera and lighting setup. Background 
subtraction and morphological operations applied to each image automatically determined the 
area of each bacteria colony. We calculated the rate of growth of the bacteria colonies using a 
Gaussian filter to smooth noise and estimate the derivative of area with respect to time. Current 
research is working on calculating the three-dimensional volume of bacteria colonies by 
measuring the transmission of light through the colonies to estimate thickness. This project 
involved creating a software system to allow for a variety of image analysis tasks. This software 
system was created in a maintainable and easily extendible way so that new image analysis 
tools could be added on with minimal effort. 
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Abstract: 

The Letter to d’Alembert is one of Rousseau’s most penetrating correspondences. As an open 
letter addressed to Genevans, the letter offers much insight into what citizenship means to 
Rousseau, and how a citizen should act specifically in regards to a major community decision. 
This particular decision is over whether or not to establish a Theatre in Geneva. In the famous 
French encyclopedia, d’Alembert wrote an article on Geneva in which posited that Geneva 
would benefit from a theatre. Rousseau’s reply is a lengthy consideration of decision-making 
process Geneva must undertake, and it is extremely reflective of what Rousseau believed was 
appropriate civic participation in Republican politics. Scholars have interpreted Rousseau’s 
reply, reflective of his political and philosophical positions, not as a defense of Geneva and as 
an empirical defense against theatre, but rather as a passive attempt to discover Geneva’s 
general will. This theory rests on certain passages in Rousseau’s The Social Contract. In this 
work, Rousseau’s clever employment of political rhetoric has led scholars to believe that he is 
simply offering his own opinion, and that Rousseau is less concerned with the dastardly effects 
of theatre in Geneva than he is concerned that Geneva follows its own general will. Instead, 
Joe Reisert and I posit that Rousseau is indeed taking an active role in the decision making 
process by presenting empirical evidence with forensic methodology. In this letter, Rousseau is 
concerned with the social, political, and moral degradation of his hometown, and that is why his 
rhetoric must go further than to simply debate the meaning of the issue at hand. Regarding the 
establishment of a theatre in Geneva in the Letter to d’Alembert, Rousseau is actively choosing 
a side, and advising his fellow Genevans to do likewise. 
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Melatonin's neuritogenic and neuroprotective effects have been well studied in mammalian cell 
lines.  Invertebrate melatonin studies, however, are very few; while it is produced in 
invertebrates and has been shown to have physiological effects, little is known about 
melatonin's mechanisms of action.  In this study we are observing the influence of melatonin on 
neuritogenesis in Uca pugilator x-organ neurons.  The x-organ is a cluster of roughly 200 
somata located within the optic lobes inside crustacean eye stalks, and is part of the x-
organ/sinus gland structure that is functionally analogous to the vertebrate 
hypothalamus/pituitary neurosecretory system.  X-organ cells provide a good model system 
due to their extensive arborization and neuritogenic capabilities even under the most basic in 
vitro conditions.  We used computer software to quantify neurite growth after 24 and 48 hours 
of 1µM melatonin treatment, 1µM retinoic acid treatment (an oxidized form of vitamin A), a 
combination of these two treatments, as well as a control group (no treatment).  Preliminary 
results indicate that melatonin increases neurite outgrowth vs. control treatments, while retinoic 
acid inhibits neurite outgrowth both alone and in conjunction with melatonin.  These results also 
indicate the presence of membrane-bound melatonin receptors in this population of x-organ 
cells, but the interaction between melatonin and retinoic acid remains unclear at this time.        

 
 
 
 
 
 
 
 
 
 
 
 



  

 
 

Session ID:  
P-15  

Abstract Title:  

Enhancer Activity of the Intron of the Crystallin Gene of Drosophila Melanogaster 

Presenting Author: Other Authors: 

Emily R. Hilton (’11) Joshua Kavaler 
Department: 

Department of Biology, Colby College, Waterville, ME 
Abstract: 

The compound eye of Drosophila consists hundreds of ommatidia, each containing eight 
photoreceptors, 4 cone cells, and several pigment cells.  The lens for the eye is generated by 
the cone and primary pigment cells, which produce Crystallin (Cry), the strucutural protein of 
the lens in the compound eye.  Previous work by Dziedzic et al. has shown that the 
transcription factor D-Pax2 regulates Cry expression in the eyes through an upstream enhancer 
element.  Surprisingly, Cry is also expressed in the bristle cells covering the body of the fly, 
although this expression is independent of the upstream enhancer.  Work by Janssens et al. 
suggests that this expression might be controlled by sequences in the single 742 base pair 
intron of of the Cry gene.  Given that D-Pax2 is essential for both eye and bristle development, 
we are testing the ability of the Cry intron to drive gene expression in the bristles by cloning the 
intron into a GFP reporter plasmid (pH-Stinger) which can be used to generate transgenic flies.  
Evidence of GFP expression in the bristles of such transgenic flies would demonstrate that the 
intron is indeed the regulatory region controlling Cry expression in the bristles. 
 
Dziedzic K et al, 2009.  Dev Dyn 238:2530-2539 
Janssens H et al, 1999. Dev Biol 207:204-214 
 
 

 
 
 
 

 
 
 
 
 
 
 
 



  

 
 

Session ID:  
P-16  

Abstract Title:  

Transfer of Stability Between Two Lasers 

Presenting Author: Other Authors: 

Chris Hoder (’12) Charles Conover 
Department: 

Department of Physics, Colby College, Waterville, ME 
Abstract: 

The ultimate goal of the research is to construct a magneto-optical trap investigate the dynamics 
of highly-excited potassium atoms. These experiments require lasers with colors that are stable 
to a part per billion.  Research focused on the construction of a Fabry–Pérot  etalon to transfer 
the stability of one laser onto another laser. Using a stable red Helium Neon laser which has a 
wavelength of 632.8 nm, an infrared 980nm laser will be stabilized. The etalon is actively 
temperature stabilized slightly above room temperature and laser stability is controlled through a 
data acquisition and feedback control software written in LabView. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

P-17  
Abstract Title:  
The Impact of Land Use and Land Cover Patterns on Phosphorus Loading in the 

Belgrade Lakes 
Presenting Author: Other Authors: 

Daniel D. Homeier (’12) Ian McCullough (’10), Sarah E. Hart (’10), Philip Nyhus, and 
Russell Cole   

Department: 

Environmental Studies Program, Colby College, Waterville, ME 
Abstract: 

Different land use types contribute different amounts of phosphorus into lakes that can be 
estimated based on land use area. The Belgrade Lakes watershed includes 7 lakes and 46,676 
ha in central Maine. The watershed is covered mostly by mature forests (73.3%), followed by 
wetlands (7.9%), residential land (4.7%) and agriculture (5.1%). The highest contributors of 
phosphorus are agriculture (21.6%), mature forest (18.2%) non-shoreline residential (16.1%), 
shoreline residential (10.5%) and open fields (10.2%). Agriculture and residential lands are 
disproportionately large phosphorus contributors, covering less than 10% of the watershed but 
contributing 48.2% of the phosphorus from land use. Camp roads are also disproportionate 
contributors, supplying 7.2% of the phosphorus and covering just 0.56% of the watershed. 
Camp roads and residences are two areas that can be most positively affected by the efforts of 
landowners. Proper shoreline buffers, updated septic systems and regular road maintenance 
can all help reduce loading from these sources. 
 

 
 
 
 
 
 
 
 
 
 
 
 



  

 
 

Session ID:  
P-18  

Abstract Title:  
An Analysis of the Geometric and Sedimentologic Characteristics of a Middle 

Permian River System 
Presenting Author: Other Authors: 

Nathan J. Katsiaficas (’12) Robert Gastaldo 
Department: 

Department of Geology, Colby College, Waterville, ME 
Abstract: 

The Karoo Basin, South Africa, records sediments of Late Carboniferous to Permian age that 
represent glaciation and deglaciation of the supercontinent Pangea, that is, the transition from 
icehouse to greenhouse conditions in deep time.  Following deglaciation, fully continental 
sediments first occur in the Beaufort Group, with the first river and flood plain deposits 
appearing in the Abramskraal Formation.  In the area around Sutherland, Western Cape, these 
rocks are well exposed.  
 
River deposits and geometries therein reflect the climate at the time of deposition.  A 
meandering river, for example, has one channel that winds across a floodplain, depositing fine-
grained sediments during times of high flow along the banks as point bar deposits, and is 
generally indicative of a seasonally wet climate.  Comparatively, a braided river has multiple 
channels and carries a greater sediment load than a meandering river, depositing coarser 
sediment often down a relatively steep gradient, generally reflecting a seasonally dry climate. 
This project examines a Middle Permian river system in the Abramskraal Formation.  The river 
channel deposit erodes into coarse siltstones and consists of a conglomerate lag deposit, 
which is overlain by very fine to fine-grained sandstones that are ultimately overlain by coarse 
siltstones.  The channel is multistoried with multiple bar forms and at least five channel cuts 
visible, indicating channel migration. 
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P-19  
Abstract Title:  

Diagnosing Cellular Suicide: Looking for PARP’s Smoking Gun 

Presenting Author: Other Authors: 

Emily G. Kaye (’12) Adam N. Paine (’10) and Kevin Rice 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

 
The study of cell death mechanisms in cancer is essential to the development of effective 
treatments. Apoptosis, or programmed cell death, can occur through hundreds of different 
pathways depending on the type of cells or drugs involved. Laromustine is an anticancer 
prodrug in clinical trials for the treatment of a certain type of leukemia as well as brain cancer. 
Laromustine works by breaking apart in the body into two distinct chemical species that work 
together to induce apoptosis. The goal of this project is to examine one marker of apoptosis, 
the cleavage of a protein called poly(ADP-ribose) polymerase (PARP), in response to exposure 
to Laromustine. PARP is a protein involved in the repair of damaged DNA. During apoptosis, 
PARP can be cleaved into two protein fragments that are no longer effective in DNA repair. The 
presence of cleaved PARP fragments in an experimental leukemia cell line is measurable 
through a technique called Western blotting in which specific proteins are identified using 
appropriate antibodies. In addition to observing PARP cleavage occurs with Laromustine, 
cleavage has also been observed using derivatives of the drug that mimic each of the two 
chemical species generated in the body. Other experiments include the varying the amount of 
the drugs used and the duration of the drug exposures. These data are important not only for 
the continued development of Laromustine, but also for the study of apoptosis mechanisms in 
general with respect to anti-cancer research.  
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P-20  
Abstract Title:  

Waterville’s Jewish Community by Numbers 

Presenting Author: Other Authors: 

Kimi Kossler (’12) David Freidenreich 
Department: 

Jewish Studies, Colby College, Waterville, ME 
Abstract: 

My research this summer is focused on the Jewish community in Waterville in the 20th century. 
The goal of my research is to determine various trends about the Waterville Jewish community 
from public documents. My poster will display trends in population, family size and composition, 
occupation, residence and mobility, and the median age of the Jewish population.  I anticipate 
that this study will show a parallel between the increasing socioeconomic status of the 
Waterville Jews and their movement to more prominent neighborhoods and the shift to 
occupations requiring higher education.  
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P-21  
Abstract Title:  

Spiropentanes as Sources of Cyclic Allenes 

Presenting Author: Other Authors: 

Frances Lee (’12) Dasan Thamattoor 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

Many bicyclic cyclopropylidenes are known to rearrange to cyclic allenes. In this project we are 
preparing spiropentanes such as 1 with a view to using them as photochemical precursors to 
cyclopropylidenes 2. Rearrangement of 2 should then afford the cyclic allenes 3. It is anticipated 
that this approach would provide a route to extremely strained cyclic allenes that are otherwise 
inaccessible by current methods. Computational studies that supplement the experimental work 
will be also described. 
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P-22  
Abstract Title:  

Humanoid Robot Control 

Presenting Author: Other Authors: 

Peter Williams (’11) and Beth Lerret (’12) Bruce Maxwell 
Department: 

Department of Computer Science, Colby College, Waterville, ME 
Abstract: 

 
The goal of our research is to replicate human arm motions on the miniHUBO robot.  These 
motions are a key component of making the miniHUBO robot more human-like in its 
interactions.  Our initial research took place at KAIST’s HUBO lab in South Korea.  In Korea, 
we were able to observe a full-scale HUBO to better understand the intricacies of robot motion 
and capabilities.  Using Cyberbotic’s software, Webots, we simulated these actions on a virtual 
miniHUBO before implementing them on the real robot.  To enhance the arm motions, we used 
mathematical models and inverse kinematics. Making robot interactions more human-like 
bridges the gap between man and machine while encouraging students to get involved in 
science and technology. 
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P-23  
Abstract Title:  

Sequential Generation of Two Vinylidenes From One Precursor 

Presenting Author: Other Authors: 

Samantha G. Lessard (’13) Dasan Thamattoor 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

Vinylidenes, a special class of carbenes, are exotic species featuring a neutral divalent carbon 
that is part of a double bond. In this work we are investigating the possibility of sequentially 
generating two vinylidenes by the photochemical decomposition of precursor 1 as shown below. 
The goal is to trap the initially generated vinylidene A with the reagent R-H which subsequently 
leads to the extrusion of vinylidene B. Rearrangement of B affords the alkyne 2 which serves as 
a marker for the “double” carbene generation. Results from computational studies are also 
reported. 
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P-24  
Abstract Title:  

Development of Microsatellite Primers in the Anemone Species Metridium senile 

Presenting Author: Other Authors: 

Charles J. Frederick, III (’11) and Samuel Levine (’11) Paul Greenwood 
Department: 

Department of Biology, Colby College, Waterville, ME 
Abstract: 

 
The sea anemone Metridium senile is widely used in cnidarian research, but little is known 
about this species’ population structure.  The ongoing purpose of this research is to develop 
primers that will allow us to characterize microsatellite loci in M. senile for use in population 
studies. Microsatellites consist of DNA repeats that are highly variable from one population to 
another. They are flanked by conserved regions, from which primers are derived. Currently, we 
are attempting to amplify regions of DNA containing 7 different microsatellite loci using PCR.  
Assuming the anemones contain the microsatellites for which we are probing, we will then 
design and use primers to investigate intraspecies variation in the microsatellite regions. 
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P-25  
Abstract Title:  

Determination of SNAr Reaction Rates by Analysis of 1H, 13C, and 19F NMR 
Chemical Shifts 

Presenting Author: Other Authors: 

Lloyd L Liang (’13) Jeffrey Katz 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

The goal of this study is to create a method for using 1H, 13C, and 19F NMR spectroscopy to 
predict reaction rates of nucleophilic aromatic substitution (SNAr) reactions. Although it is 
possible to experimentally determine these reaction rates through kinetic measurements, this 
process is very labor and time intensive, and does not serve as a predictive tool. Aromatic 
substrates bearing a fluorine atom and a para or ortho electron-withdrawing substituent were 
analyzed in the NMR solvents chloroform (CDCl3) and methyl sulfoxide (DMSO-d6). Chemical 
shifts were then compared to known reaction rate parameters (Hammett constants) to find 
correlations.  
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P-26  
Abstract Title:  

Cross-Linking Efficiencies of Bifunctional Epoxides in HL-60 Human Leukemia 
Cells 

Presenting Author: Other Authors: 

Morgan Lingar (’13) Julie T. Millard 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

The bifunctional alkylating agents are an important class of drugs for the treatment of cancer. 
These compounds form DNA interstrand cross-links, which prevent the DNA strand separation 
necessary for replication and protein synthesis, often resulting in cell death. While this cell-killing 
activity (cytotoxicity) allows cross-linkers to be used as anticancer agents, it also presents risks. 
Exposure to bifunctional alkylating agents can cause cancer, and cancer treatment using these 
agents elevates the risk of developing secondary cancers later in life.  
 
For some families of bifunctional alkylators, DNA interstrand cross-linking correlates with 
cytotoxicity. Moreover, the potential to induce apoptosis (programmed cell death) may also play 
a role in antitumor chemotherapeutic utility. We are investigating the role of cross-linking and 
apoptotic potential for an epoxide family of bifunctional alkylating agents, including 
diepoxybutane (DEB), epichlorohydrin (ECH), and 1-(chloroethenyl)oxirane (CEO), using the 
well characterized anticancer drug nitrogen mustard as a reference compound. We are 
assaying cross-linking ability in cultured cells using Hoechst 33258 dye to determine the amount 
of duplex DNA following alkaline denaturation.  Only cross-linked DNA remains annealed and 
interacts with the fluorophore. Preliminary results in 6C2 chicken erythro-progenitor cells 
suggest that percent cross-linking generally increases with time and concentration, with DEB 
inducing more cross-links than ECH. However, at relatively high doses of cross-linkers (≥ 5 mM, 
12 hours), cross-linking decreases, which we attribute to DNA degradation during apoptosis. 
Our goal this summer is to determine cross-linking efficiencies in human leukemia (HL-60) cells 
to compare to the results in 6C2 cells. Other work in our laboratory has established that the 
relative apoptotic potentials of the compounds of interest are DEB >> ECH > CEO in both 
chicken and HL-60 cells. Combining all these studies should provide information about the 
relationship between apoptotic potential and cross-linking for this family of compounds. 
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P-27  
Abstract Title:  

Territoriality and Site Fidelity in Libellulid Dragonflies on Johnson Pond 

Presenting Author: Other Authors: 

Andrew J. Maguire (’11) Patrick McBride (’11), Sarah Flanagan (’11) and W. Herbert Wilson 
Department: 

Department of Biology, Colby College, Waterville, ME 
Abstract: 

Site fidelity and territoriality in male libellulid dragonflies has been largely attributed to specific 
plant communities as well as past reproductive success (Switzer 1997, Buchwald 1992). Other 
abiotic factors, including weather, may significantly contribute to dragonfly behavior as 
odonates are ectothermic organisms (Corbet 1999). In this study, we measured territoriality and 
site fidelity using a mark-recapture method at Johnson Pond, a man-made but naturally fed 
body of water on Colby College campus. A four-digit code was designed for each individual 
capture with a colored permanent marker label on each of the four wings. Twelve sites were 
periodically monitored approximately equally spaced along the perimeter of the pond, which 
provided a range of vegetation and riparian structure. Weather data were noted and included 
temperature, humidity, cloud cover, and wind index. Individuals were marked for the site of 
initial capture as well as successive capture at the same or different sites. This study is 
designed to classify correlative data between biotic and abiotic factors influencing site fidelity 
amongst libellulid dragonflies. We expect to recapture individuals in the same area of the pond 
as the initial capture, indicating site fidelity. This study will also lead to a minimum life 
expectancy assessment for recaptured dragonflies and may provide further insight to dragonfly 
behavior involved in more in-depth environmental and behavioral studies both on Johnson 
Pond and elsewhere. 
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P-28  
Abstract Title:  

Abundance and Species Diversity of Damselflies as an Indicator of Ecosystem Health on the 
Belgrade Lakes  

Presenting Author: Other Authors: 

Patrick J. McBride (’11) Sarah Flanagan (’11), Andrew Maguire (’11) and W. Herbert 
Wilson 

Department: 

Department of Biology, Colby College, Waterville, ME 
Abstract: 

 
 As one of the more common and easily observable groups of insects, damselflies serve as 
excellent subjects in ecological studies. Damselflies have a short generation time and lay their 
eggs on a wide range of aquatic plant species. In many cases, the oviposition sites are 
structure- and species-specific. When a specific plant species is no longer able to live in a 
particular aquatic environment, neither can the damselfly. The damselflies’ complex life 
histories, and varied tolerance for aquatic pollution also make them great biological indicators 
of environmental fluctuations. Furthermore, damselflies are diurnal and are found near most 
freshwater habitats in Maine. Though intensive observation is required for identification, the 
species local to the Belgrade lakes region of Maine are well profiled in the literature, making 
damselflies ideal indicators of ecological lake health. However, with extensive environmental 
changes occurring presently throughout the Belgrade lakes region, it is imperative that 
damselfly ecology is documented to set baseline levels of species abundance and diversity for 
comparison with measured environmental change. Involving residents of the Belgrade lakes 
region is critical for developing the study to extensive and appropriate levels. Professor W. 
Herb Wilson of Colby College will be implementing the citizen-science project, the Belgrade 
Lakes Damselfly Survey, later this summer. 
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Abstract Title:  

Strained Cyclic Allenes 

Presenting Author: Other Authors: 

Sarah Morris (’13) Dasan Thamattoor 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

Incorporating allenic units, which prefer a linear geometry, into ring systems can inflict molecular 
strain that increases with decreasing ring size. This project aims to prepare small- and medium-
ring cyclic allenes that are kinetically stabilized by incorporating a triptycene unit. It is anticipated 
that these molecules will lend themselves to structural characterization especially by single 
crystal x-ray diffraction. Results from the computational modeling of these compounds are also 
presented. 
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P-30  
Abstract Title:  
Characterization of DNA Interstrand Cross-links Formed by Epichlorohydrin and  

(1-chloroethenyl)oxirane 
Presenting Author: Other Authors: 

Christopher Ng (’11) Julie T. Millard 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

 
Epichlorohydrin (ECH) and (1-chloroethenyl)oxirane (CEO), a metabolite of chloroprene, are 
under investigation by the Millard laboratory to determine the mechanisms that lead to 
carcinogenicity. ECH is commonly used in the production of elastomers, plastics, and epoxy 
resins, while chloroprene is a widely used petrochemical in the production of synthetic rubbers. 
Occupational exposure to these compounds has been linked to increased risk of cancer. 
Previous work in our laboratory has shown that CEO and ECH react with DNA to form 
interstrand cross-links at deoxyguanosine residues within 5’-GC and 5’-GGC sites. However, 
these cross-links have not been chemically characterized. We are using denaturing 
polyacrylamide gel electrophoresis to purify ECH and CEO cross-links within synthetic DNA 
oligonucleotides containing a central 5’-GGC site. Cross-links will be characterized via 
electrospray LC/MS. From these data we will be able to verify the identities of the cross-linked 
lesions. These studies will help us understand the mechanisms by which ECH and CEO react 
with DNA to form interstrand cross-links. Characterization of the DNA modifications induced by 
these agents is an important step in understanding how these compounds cause cancer. 
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P-31  
Abstract Title:  

South China Tiger Prey Habitat Suitability Assessment in Selected National 
Nature Reserve Complexes in China  

Presenting Author: Other Authors: 

Yiyuan Qin (’12) Philip Nyhus 
Department: 

Environmental Studies Program, Colby College, Waterville, ME 
Abstract: 

 
A habitat suitability assessment of potential prey species for south China tiger in Hupingshan-
Houhe National Natural Reserve and Mangshan-Nanling National Natural Researve Complexes 
in south central China was carried out using a Geographical Information System. Wild boar (Sus 
scrofa), Sambar (Cervus unicolor), and Sika deer (Cervus nippon) were selected as model 
species. Information on the habitat requirements and natural history characteristics of each 
species was synthesized from published literature. A preliminary Prey Habitat Suitability Index 
model was derived based on criteria that fulfill the species’ requirement and reduce human-
wildlife conflict. The study identified parts of the NNRs likely more suitable for these potential 
tiger prey. However, further study on these animals’ habitat requirements, modeling of the 
species distribution from field data using radio telemetry, and a complementary study of detailed 
ecological and socioeconomic constraints are required before a reintroduction can take place. 
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P-32  
Abstract Title:  

Development of a Field Portable Analytical Technique for the Measurement of 
Bioavailable Iron and Copper Using DFB-based Ligand Extraction 

Presenting Author: Other Authors: 

Carly Hallowell (’13), Byung Kim (’13) and Timothy Sciore (’11) D. Whitney King 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

The micronutrients iron and copper are essential metal cofactors in cytochromes and FeS 
proteins. These proteins are used in electron transfer during photosynthesis as well as in the 
assimilation of nitrate and nitrite. Iron is also found in catalase, peroxidases and some 
superoxide dismutases. Copper plays a necessary role as a cofactor in multicopper oxidase, 
which acts as a cell surface shuttle for iron uptake. As a result, a change in the levels of these 
trace metals in the ocean can strongly affect phytoplankton growth, which in turn influences 
atmospheric carbon dioxide uptake through modification of the oceanic biological carbon pump.  
 
We are developing a field portable, analytical technique to measure oceanic copper and iron 
concentrations, which are found at very low levels in seawater, and are often complexed by 
ligands. The natural siderophore Desferrioxamine-B, DFB, forms highly colored complexes with 
Fe and Cu allowing direct spectroscopic analysis of these metals.   We have immobilized DFB 
onto a Toyopearl resin through a reductive amination providing a model solid-phase DFB 
analytical system that may be used in batch and column experiments to sequester iron and 
copper.  The metals may be eluted off of the DFB columns using oxalic acid and continuously 
monitored using an ICP-OES.  The kinetics and thermodynamics of the metal sequestration by 
DFB are reported. Future work will investigate block copolymers as an alternative method 
allowing DFB to be immobilized on a range of hydrophobic and optically transparent solid 
supports. 
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P-33  
Abstract Title:  

Exploring the Components and Functions of Amphibian Skin Secretions 
Presenting Author: Other Authors: 

Jennifer M. Sim (’11) Amy M. Cantor (’11) and Cathy Bevier  
Department: 

Department of Biology, Colby College, Waterville, ME 
Abstract: 

A recent problem in amphibian conservation is the global decline of populations due in part to 
chytridiomycosis, a disease caused by the chytrid fungus, Batrachochytrium dendrobatidis, 
which infects the skin.  Antimicrobial peptides are a natural defense produced by amphibian 
skin, perhaps providing protection from such infections, and are secreted when sympathetic 
nerves stimulate production.  In this research, we collected skin secretions by injection of 
norepinephrine for Spring Peepers, Pseudacris crucifer and mild electrical stimulation for Gray 
Treefrogs, Hyla versiolor.  The total concentration of protein in the secretions was determined 
using a Pierce Micro BCA Protein Assay kit.  This method uses bicinchoninic acid (BCA), and a 
color change in the product is detected at 562 nm. The concentration of each unknown sample 
is determined by comparing absorbance values generated from a standard curve made from the 
protein standard, bradykinin. This detection and quantification of peptides is important in 
determining the correct concentration of crude skin secretion needed in further peptide analysis, 
such as inhibition assays and purification using High Performance Liquid Chromatography 
(HPLC).  Inhibition assays are used to determine if secretions contain antimicrobial peptides 
effective in inhibiting growth of pathogenic chytrid fungus or bacteria. Purification of proteins is 
accomplished with HPLC, which isolates individual components of the secretion mixture. These 
fractions can be collected and further analyzed. Results of protein quantification on frogs used 
in preliminary experiments on the interaction of epibiotic bacteria and skin secretion production 
suggest that peptide production is reduced when frogs are in sterile conditions: peptide 
concentration was much higher in samples collected immediately upon capture than after a 
treatment with antibiotics. There is also interspecific variation in protein concentration, which 
may reflect the degree to which a frog species relies on these peptides as an immune function.  

  
 
 
 
 
 
 
 



  

 
 

Session ID:  
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Abstract Title:  
Student Environmental Awareness at Colby College: Changes, Improvements, 

and Recommendations From 2004-2010 
Prjesenting Author: Other Authors: 

J. Sarah Sorenson (’11) Russell Cole  
Department: 

Environmental Studies Program, Colby College, Waterville, ME 
Abstract: 

Colby College is committed to an array of environmental initiatives and practices that enhance 
sustainability on and off campus. In accordance with the goals of the Governor’s Carbon 
Challenge and the American College and University Presidents Climate Commitment, Colby 
adheres to strong environmental core values. From the creation of the Environmental Advisory 
Group to its pledge to design and build all new buildings to a minimum of the LEED (Leadership 
in Energy and Environmental Design) silver standard, Colby is an environmental leader among 
US colleges and universities. Based on a “Student Environmental Awareness Survey” 
distributed in 2004 and again in 2009, it is apparent that environmental awareness and 
knowledge increases as a result of enrolling at Colby. Sustainable initiatives practiced by 
students in areas of energy conservation, recycling, and computer use have increased from 
2004 to 2009. Students are also more conscious of resources being wasted on campus. These 
statistics are thought to be a result of Colby College’s growing commitment to environmental 
sustainability at the institutional as well as the student engagement level. Since 2004, there has 
also been an increase in publicity regarding new environmental practices at Colby, which 
educate and encourage students to live more sustainably. This survey also draws attention to 
aspects of environmental sustainability at Colby in need of improvement. Many students 
believe that Colby should develop environmental literacy as well as facilitate involvement in 
environmental groups on campus. The results of this “Student Environmental Awareness” 
survey reflect Colby’s strengths as a leader in sustainability as well as shed light on how Colby 
can improve its development towards greater environmental consciousness.  
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Abstract Title:  

The Maine Municipal Vernal Pool Mapping and Assessment Project 

Presenting Author: Other Authors: 

William R. Supple (’12) Cathy Bevier 
Department: 

Department of Biology, Colby College, Waterville, ME 
Abstract: 

Vernal pools form seasonally in the spring or fall in shallow depressions in wooded areas, and 

make up the primary breeding habitat for several animal species. Vernal pools are now 

recognized as significant habitat by the state of Maine, and are protected under the Natural 

Resource Protection Act (NRPA). The Maine Municipal Vernal Pool Mapping and Assessment 

Project is an effort to educate landowners on the ecological and hydrological importance of 

vernal pools, and to register qualifying pools with the state.  A vernal pool is considered 

significant if it meets biological, hydrological, and ecological criteria defined by the Maine 

Department of Environmental Protection. Biological criteria include the presence fairy shrimp, or 

egg masses from wood frogs, blue-spotted, or spotted salamanders.  Volunteers from 13 

partnering towns have been surveying potential vernal pools for evidence of the biological 

criteria, and we are helping in this effort to conserve this natural resource.  
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P-36  
Abstract Title:  
The Impact of Thermal Structure and Mixing on Nutrient Dynamics and Plankton 

Abundance in Intermediate Depth Lakes in Maine 
Presenting Author: Other Authors: 

Josie Thiele (’12) and Katherine Murray (’12) D. Whitney King 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
Abstract: 

This project examined the correlation between thermal structure and Secchi depths in East 
Pond and North Pond from 2006 to 2009. East Pond and North Pond are both part of the 
Belgrade Lakes chain in Central Maine.  Due to their differing bathymetry, geography, and 
physical structure, they experience different thermal structure, which influences nutrient 
distribution. Thermal data was collected at 10-minute intervals throughout the summers 2006 to 
2009 using HOBO sensors placed at one-meter intervals from the bottom to the top of East 
Pond and North Ponds. Secchi depth data was also collected over the same time period 
allowing quantification of water clarity.  

 
 
 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

P-37  
Abstract Title:  

Age and Gender Differences in the Big Five Personality Traits From Late 
Childhood to Middle Age 

Presenting Author: Other Authors: 

Adam K. Thompson (’13) Christopher J. Soto, Oliver P. John, Samuel D. Gosling, and Jeff 
Potter 

Department: 

Department of Psychology, Colby College, Waterville, ME 
Abstract: 

The purpose of this study was to get a comprehensive look at mean-level age trends in the Big 
Five personality traits from ages 10 to 65, with a key focus on uncovering curvilinear trends in 
late childhood and adolescence. A cross-sectional sample of 1,267,218 participants completed 
a measure of the Big Five traits—Extraversion, Agreeableness, Conscientiousness, 
Neuroticism, and Openness to Experience—on the World Wide Web. After controlling for 
acquiescent responding, mean-level age trends for each Big Five trait were examined from late 
childhood through middle age. Some key results emerged from these data, including strong 
support for curvilinear age trends across late childhood and adolescence. More specifically, this 
study shows a general decline in psychosocial maturity from late childhood into adolescence 
and then a general rise in psychosocial maturity into adulthood. A striking feature of these 
trends concerns the gender differences that accompany them. Gender differences on several 
traits emerged at various ages between late childhood and adolescence. A dramatic example 
of gender-differentiated age trends was found for Neuroticism, with girls showing much higher 
scores than boys, on average, by mid-adolescence. Thus, the present study helps to clarify the 
ages at which gender differences in personality traits first emerge. 
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Abstract: 

Choline is an essential nutrient that serves many essential biological functions and may be a 
neurological protector. Choline is particularly important in the developing fetus especially during 
embryonic days 12-17 of rats. Past work has demonstrated that supplemental choline during 
this sensitive period protects the brain from a variety of insults and completely prevents age-
related decline in cognition characteristically observed in rats and other mammals. The present 
study sought to identify whether rates of degenerating neurons in the frontal cortex were 
modulated by prenatal choline availability. Rat mothers were fed a synthetic diet on gestational 
days 12-17 with varying amounts of choline; 0g choline (deficient), 1.1g/kg choline (regular), 
and 5g/kg choline (supplemented). After birth pups were cross-fostered to control-fed mothers 
and reared in mixed litters of 10 containing males and females from each diet condition. Pups 
were weaned into same-sex pairs and maintained on the regular diet for the next 2 years. The 
rats were behaviorally tested prior to puberty, during adulthood, and in old age. They were then 
sacrificed and their brains extracted. Twenty-micron sections through the frontal cortex were 
taken on a vibratome and stained with Fluoro-Jade B to mark degenerating neurons and 
quantified using unbiased stereology. It is predicted that choline supplemented animals will 
have a protection from old age by having less degenerating neurons and that deficient animals 
will have an acceleration of old age by having more degenerating neurons. We also intend to 
link the extent of cortical degeneration with emotional and cognitive measures from tests 
conducted through their lives. 
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Abstract: 

Between 1890 and 1910, the United States witnessed an unparalleled influx of immigrants from 
Eastern Europe, a significant proportion of whom were Jews from the Russian Pale of 
Settlement. Upon arrival in New York City, many of these Jewish immigrants, frequently 
women, started work within the week, often in garment shops. However, working life was not as 
it should have been; low wages, long hours, and poor working conditions conspired to make 
immigrant life unbearable. Female Jewish immigrants did not take the abuse lying down, 
though; women like Clara Lemlich helped to organize fellow garment workers into unions, 
encouraging immigrant laborers to use slow-downs, work stoppages, and strikes to get higher 
wages, shorter hours, and better conditions. 
 
Through close examination of daily newspapers, Socialist and otherwise, interviews with 
various garment workers, and scholastic articles dating from the early 20th century, we can 
examine the extent of female Jewish immigrants’ involvement in the labor movement following 
the industrial boom of the Gilded Age, realizing the large role these now anonymous women 
played in shaping modern labor organization. Clara Lemlich and Pauline Newman were once 
household names, since forgotten due to then-sexism in unions and successive shifts within the 
movement itself. However, without women like Lemlich, it is questionable whether the 
unprecedented Uprising of 20,000 would have occurred, whether unions would have been as 
firmly established and recognized, and whether the Triangle Shirtwaist factory fire would be the 
only large catastrophe of New York City’s 20th century workplace tragedies. 
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Abstract: 

The Colby Achievement Program in the Sciences (CAPS) is a program for underrepresented 
incoming Colby students to experience science and research. Our goal was to survey members 
of the Colby Community by asking ourselves and various members of the community questions 
to get to know everyone better. We walked around the Colby campus asking individuals, 
including William B. Adams, the President of Colby College, individually designed questions 
including “Where were you born?” and “What is, was, or will be your major?”. We find that the 
students from the CAPS program are from a diverse set of locations while the faculty and staff 
members of the college are predominantly from Maine. However, we do not feel that there is a 
strong connection between a person’s favorite thing to do and where they grew up although 
people from Maine seem more likely to enjoy outdoor activities. Finally, there seems to be a 
weak correlation between a person’s favorite high school class and their major or planned major 
in college. From these results we found only slight correlations, with the clearest relationship 
being between where people are born and whether they are a CAPS student (across the United 
States) or staff/faculty (Maine). A small sample size, with only 13 CAPS students and 14 
faculty/staff members, a nonrandomized group, and interpretation of complicated answers make 
the results difficult to analyze. Based on the overall opinions, the experiment is a positive 
experience for both the CAPS students and the faculty/staff surveyed; allowing us the 
opportunity to better learn our way around campus and more importantly, about each other and 
members of the Colby community.  
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Frontotemporal Dementia (FTD) is a neurodegenerative condition characterized by focal 
atrophy of the frontal and/or temporal lobes. It is the most common form of dementia before 60 
years of age. A hereditary form of FTD has been linked to a mutation in CHMP2B, resulting in 
truncation at the carboxyl terminal, from 223 to 178 amino acids (CHMP2Bintron5). CHMP2B is 
involved in the biogenesis of multivesicular bodies primarily involved in endocytotic cell surface 
receptor turnover. We investigated the effects of this mutation in Drosophila using the UAS-Gal4 
expression system. We selected three different Gal4 drivers to express CHMP2Bintron5 at various 
stages of eye development (GMR-CHMP2Bintron5, ey-CHMP2Bintron5, and Rh1-CHMP2Bintron5). 
GMR-CHMP2Bintron5 and ey-CHMP2Bintron5 showed black spots and tumors in adult eyes, 
respectively, whereas Rh1-CHMP2Bintron5 showed no morphological defect. GMR-CHMP2Bintron5 

and Rh1-CHMP2Bintron5 third instar larvae showed defective phototactic behavior, whereas ey-
CHMP2Bintron5 showed no defects. In addition, we observed a decrease in rhodopsin levels in 
GMR-CHMP2Bintron5 and ey-CHMP2Bintron5 adult eyes, but not in Rh1-CHMP2Bintron5.  
 
We are conducting a genetic screen to identify modifiers of the ey-CHMP2Bintron5 tumor 
phenotype. Preliminary results of the screen will be presented. This study will contribute towards 
understanding of CHMP2Bintron5 mediated toxicity, which provides useful pathological information 
about FTD.  
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Abstract: 

The goal of this project is to design a humanoid robot system for playing interactive games.  We 
want the robot to autonomously play a game from start to finish.   
 
This summer, we developed a system capable of playing two games, Simon Says and Red 
Light Green Light. The robot uses a camera with motion and face detection capability to watch 
the other players and determine whether they are playing the game correctly. The system also 
displays a simulated humanoid robot to interact with the user.  
 
The robot is capable of detecting general motion, face location, and specific areas of motion in 
relation to the location of the face. The robot determines the next direction to give based on 
what the other player is currently doing.  
 
The robot control system properly handles conflicting directions to make sure that the 
commands it issues are possible.  The control system also correctly interprets all of the 
simultaneous actions the other player is executing. The system correctly plays the games 
repeatedly and with different individuals. 

 
 


