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Dr. Murchie graduated from Colby in 1981 with majors in Geology and Environmental 
Studies.  He achieved his Masters degree in Geology and Geophysics from the 
University of Minnesota in 1984 and his Ph.D. in Geological Sciences from Brown 
University in 1988.  After completing research positions at Brown University and at the 
Lunar and Planetary Institute, he joined the Applied Physics Laboratory at Johns 
Hopkins University in 1994.  Dr. Murchie is currently a Principal Research Scientist and 
the Principal Investigator for the Mars Reconnaissance Orbiter/Compact 
Reconnaissance Imaging Spectrometer for Mars (CRISM).  In addition to the more than 
90 research papers Dr. Murchie has published in his career, he has been involved in 
several NASA research endeavors.  Notable among these are CRISM and the 
MESSENGER, NEAR, and CONTOUR imaging plans. Dr. Murchie has also contributed 
to the Mars Pathfinder, Phobos 2, and Galileo projects. 

Dr. Murchie's research interests include how the crusts of the terrestrial planets formed, 
the record of past wet environments on Mars, and the nature of asteroids. He uses 
spectral imaging and surface morphology to study the rock units on Mars, Mercury and 
asteroids.  Colby College and the organizers of the Colby Undergraduate Summer 
Research Retreat are honored to have Dr. Scott Murchie as the Keynote Speaker of 
CUSRR 2009. 
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Undergraduate Research Symposium – Wednesday July 22nd, 2009 
 
 
8:30 AM – 9:25 AM Symposium Registration Lobby 
 
 
9:25 AM – 9:30 AM Opening Remarks Auditorium 
 
 Kevin Rice, Chair, CUSRR Planning Committee 
 Robert Peabody, Owner, Crab Apple Whitewater 
 
 
9:30 AM – 12:00 PM Morning Session Auditorium 
 
 Co-chairs:  D. Whitney King, Chemistry and Martha Arterberry, Psychology 
 

9:30 AM Brian DiMento, Chemistry – “Detection of superoxide using the 
chemiluminescent reagent acridinium ester” 

9:43 AM 
Olena Marchenko, Computer Science – “A novel negative feedback CHE-
CCA1 loop in the computational model of the circadian clock in Arabidopsis 
thaliana improves the predictability of the system” 

9:56 AM Daniela Andreevska, Oak Institute – “ʻMigration and Human Rightsʼ and 
ʻPrisons and Human Rightsʼ come to Colby” 

10:09 AM Ian McCullough & Kimberly Bittler, Biology – “Land use patterns in the 
Belgrade lakes” 

10:25 AM Amelia Pludow, Geology – “Pedogenic mud aggregates as an indicator of 
aridity in the early Triassic of the Karoo Basin, South Africa” 

10:38 AM BREAK 

10:55 AM Ellen Baker, Psychology – “Food for thought: quality of adult cognition as a 
function of adolescent choline availability in female rats” 

11:08 AM Lane Phillips, Chemistry – “Synthesis of natural products with anti-
tuberculosis activity” 



  

11:21 AM Corey Martin, Biology – “Preferential phagocytosis of gram-negative bacteria 
by zebrafish (Danio rerio) leukocytes” 

11:34 AM Toni Tsvetanova, Government – “Back door to the possible – the social 
innovation boom” 

11:47 AM Sharonda Bradley, Biology – “Localization of melatonin receptors in fiddler 
crab (Uca pugilator) retinal and neuronal tissue” 

 
12:00 PM – 12:55 PM Lunch Outdoor Patio 
 
 
 
12:55 PM – 1:00 PM Additional Remarks Auditorium 
 
 Bruce Maxwell, Computer Science 
 Roger Woolsey, Director, Colby Career Center 
  
 
1:00 PM – 3:30 PM Afternoon Session Auditorium 
 
  Co-chairs:  Stephanie Taylor, Computer Science and Michael Donihue, Economics 
 

1:00 PM Jenn Corriveau, Psychology – “Potential anti-schizophrenic properties of 
adolescent choline supplementation” 

1:13 PM Nicole Sintetos, American Studies – “Sex sells: the ethnic and sexual 
exploitation of girls in the branding of Bratz™” 

1:26 PM Adam Paine, Chemistry – “Laromustineʼs ability to induce PARP1 cleavage 
and subsequent apoptosis in HL60 cells” 

1:39 PM Frances Still, Biology – “Downstream targets of D-Pax2 in D. melanogaster” 

1:52 PM Ashley Oliver, Science, Technology, and Society – “The life of Harry Wexler: a 
meteorological master” 

2:05 PM BREAK 

2:20 PM Chelsea Stillman, Psychology – “Idioms and the mental lexicon” 

2:33 PM Sarah Harmon, Mathematics – “Three-dimensional perceptions of self-motion 
and spatial orientation during centrifugation” 



  

2:46 PM David Brazel, Biology – “A time course study of marine bacterial community 
dynamics” 

2:59 PM Alexander Oot, Bogumil Giertler, & Irina Cazan, Computer Science – “Remote 
exploration and experimentation using robotic avatars” 

3:17 PM James Violette, German and Russian – “Increasing foreign language literacy: 
cultural connections through diverse texts” 

 
 
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” 
 
Michael Baldwin & James Brady, Chemistry – “Analysis of bioavailable copper and iron 
using desferrioxamine-B based ligand extraction and inductively coupled plasma optical 
emission spectroscopy” 
 
Bethany Bartley, Chemistry – “Apoptotic potential of diepoxybutane, epichlorohydrin and 
(1-chloroethenyl)oxirane” 
 
Erin Beasley, Althea Wong-Achorn & Sam Carter, Museum of Art – “Art at Colby, 
celebrating the fiftieth anniversary of the Colby College Museum of Art” 
 
Timothy Becker, Geology – “Field guide to buchan-type metamorphism of the Waterville 
formation, Maine” 
 
Terri Bello & Loretta Biss, Psychology – “Assessing attitudes on race with a local and 
global perspective” 
 
Michael Bienkowski & Rachael Mack, Chemistry – “Analysis of internal nutrient loading 
and primary productivity in East Pond” 
 
Dana Breakston, Psychology – “Toddler categorization of 2D and 3D objects” 
 
Ellen Crapster-Pregont, Geology – “Unraveling the “crustal fingerprint”: lithium and 
oxygen isotopic analysis of oceanic crust from the Mid-Atlantic Ridge” 
 
Daniel Gomez Diaz, Jennifer Dahnke & Qingyi Wang, Physics – “Excitation of atomic 
potassium states using diode lasers” 
 
Lindsay Dale, Chemistry – “The effects of the anticancer prodrug Laromustine on the 
gene regulatory molecule AP-1” 
 



  

Caitlin Dufraine, Environmental Studies – “An assessment of human-carnivore conflict 
and policy implications on a local and national scale” 
 
Lauren Harris & Cee Jay Frederick, III, Biology – “The effects of the plant hormone 
TaABF1 on abscisic acid and gibberellin regulated gene expression in cereal grain” 
 
Emma Gildesgame, Environmental Studies – “Colbyʼs campus sustainability initiatives: 
student involvement and leadership in sustainable living” 
 
Solomon Gisemba, Chemistry – “Thermal conversion of woody biomass to bio-fuels and 
chemicals” 
 
John Goods, Chemistry – “Cyclization of vinylogous acylcarbenes to furans” 
 
Sarah Hart, Environmental Studies – “The hazards of carcinogens, reproductive and 
developmental toxicants in cosmetic products for teenage girls” 
 
Seth Johnson, Biology – “Regulation of the gene D-Pax2 in developing Drosophila 
melanogaster” 
 
Alyssa Kavanagh, Education – “Automated scoring of high school studentsʼ essays and 
the improvement of student writing” 
 
Neal Kopser, Chemistry – “Development of a system to autonomously analyze 
bioavailable iron and copper” 
 
Brian Leighton, Computer Science – “Social interaction system for humanoid robot” 
 
Teko Mmolawa, Economics – “A birdʼs eye view of the economic meltdown” 
 
Christopher Ng, Chemistry – “Cytotoxicity of (1-chloroethenyl)oxirane and related DNA 
interstrand cross-linkers on the 6C2 cell line” 
 
Khoa Nguyen, Economics – “What role do economic factors play in explaining 
presidential approval?” 
 
Daniel Nolan, Computer Science – “Image analysis for biological applications” 
 
Kwadwo Opoku-Nsiah, Chemistry – “Synthesis and applications of N-isobutyl-3,6-
dihydroxycarbazole” 
 
Emily Pavelle, Independent Studies – “On and off the Reservation: transitional struggles 
in Native American education”  
 
Bridget Reichelderfer, Chemistry – “The effects of Laromustine on purified human DNA 
ligase III” 
 



  

Ben Rooney & Victor Gagne, Biology –“Melatonin production and cycle causation in Uca 
Pugilator” 
 
Catarina Ruksznis & Jessica Acker, Biology – “The effects of melatonin on the circadian 
rhythm of the zebrafish immune response” 
 
Katherine Smith, Computer Science – “A phase-only model of entrainment of the animal 
circadian clock to natural variation of light” 
 
Jared Tepper, Chemistry – “Flap endonuclease-1 activity in the presence of the 
anticancer drug Laromustine” 
 
Brittany Thomas, Biology – “Identification of surface attachment factors in Vibrio related 
aquatic bacteria” 
 
Meredith Tumilty, Psychology – “Identifying factors of children at risk for reading struggle 
in kindergarten” 
 
Martha Witick, Computer Science – “Upgrading robots through Netbooks and Velcro” 
 
Mengfei Zhang, Chemistry – “Fragment coupling synthesis of oxacalixarenes 
incorporating nitrile groups” 

 
 
 
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 
 
 

“New Views of Mercury and Mars: Fire and Ice in the Inner 
Solar System" 

 

Dr. Scott Murchie (Colby class of 1981) 
Principal Research Scientist, Planetary Exploration Group 

Johns Hopkins University Applied Physics Laboratory 



  

 
Session ID:  

1-1  
Abstract Title:  

Detection of superoxide using the chemiluminescent reagent acridinium ester 

Presenting Author: Other Authors: 

Brian P. DiMento (’10) Delia Massey (’09) and D. Whitney King 
Department: 

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

Superoxide (O2
-) is a reactive oxygen species formed by the one electron reduction of oxygen or the 

one electron oxidation of hydrogen peroxide.  It is produced by photochemical reactions in the 
surface water of lakes and oceans, and is also released from the cells of marine plankton.  
Superoxide decays on a time scale of seconds to minutes through second order disproportionation 
reactions, forming hydrogen peroxide and oxygen.  Superoxide can both oxidize and reduce other 
molecules, making it a crucial part of trace metal cycling. 

 
Previously, the chemiluminescent reagents methyl cypridina luciferin analogue (MCLA) and 10-
methyl-9-(p-formylphenyl) acridinium carboxylate trifluoromethanesulfonate (acridinium ester, AE) 
were used to detect superoxide and hydrogen peroxide, respectively.  Hydrogen peroxide reacts with 
AE above pH 11, because the reactive species is the conjugate base of hydrogen peroxide (HOO-).  
Surprisingly, it was determined that above a pH of 6 AE also reacts with superoxide to produce 
chemiluminescence.  AE prefentially reacts with superoxide at pH 8 because it is a weaker base 
(stronger acid) than hydrogen peroxide and exists in its unprotonated form.  We have determined the 
mechanism by which AE and superoxide react, as well as the rate at which each step of the reaction 
occurs.  A dual detection system for both superoxide and hydrogen peroxide using AE will be 
presented. 

 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-2  
Abstract Title:  

A novel negative feedback CHE-CCA1 loop in the computational model of the 
circadian clock in Arabidopsis thaliana improves the predictability of the system 

Presenting Author: Other Authors: 

Olena O. Marchenko (’10)  Stephanie Taylor 
Department: 

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

As an adaptation to the recurring environmental changes associated with our planet's daily rotation, 
most organisms have developed an endogenous circadian clock. In plants, such as Arabidopsis 
thaliana, circadian clocks are responsible for coordination of a plethora of processes and are 
comprised of complex transcriptional feedback networks. In order to gain insight into the dynamics of 
the circadian clock processes, a variety of tools have been used, including mathematical simulation.  
Using new experimental findings on the regulation of two key genes (CCA1 and LHY) and the 
recently identified gene CHE, we incorporated a novel feedback loop into a recent computational 
model of the Arabidopsis thaliana circadian clock (Zeilinger M. et al., 2006). Further simulations and 
sensitivity analysis of the new model will allow us to further understand the clockworks and to predict 
the outcome of experiments yet to be performed. 

 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-3  
Abstract Title:  

“Migration and human rights” and “prisons and human rights” come to Colby 

Presenting Author: Other Authors: 

Daniela Andreevska (’09) Patrice Franko and Susanna Thompson 
Department: 

Oak Institute for the Study of International Human Rights, Colby College, Waterville, ME 
Abstract: 

Under the topic of “Migration and Human Rights,” the 2009 Oak Fellowship explores the human rights 
of refugees and migrants and the challenges they meet in their new environment. By inviting Ms. 
Hadas Ziv, a prominent human rights activist, from PHR-Israel, the Institute concentrates on the 
human rights issues in Israel and the Occupied Palestinian Territories. Namely, it investigates the 
availability of health care, the access to education, migrant workers in a reality of severe 
unemployment, and women’s right among others. 
 
The Oak Institute also starts preparing for the 2010 Fellowship under the title of “Prisons and Human 
Rights.” Discussions of the conditions in jails and the treatment of inmates rarely happen until a 
horrific case such as the torture and abuse of Iraqi prisoners by American military personnel in Abu 
Ghraib shakes the popular attention and instigates an international debate which dies out in a couple 
of years. Year after year, Amnesty International, Human Rights Watch, and a wide array of national, 
regional, and international human rights organizations publish reports on the living conditions in 
prisons across the globe. The most disturbing issues range from immense overcrowding, food 
shortages, lack of training for the prison personnel, and insufficient health care; through deprivation of 
due process and inability to access legal aid; to illegal methods of interrogation and inhumane 
treatment of the inmates by prison authorities, including torture (often with electroshock stun 
technology), male rape, and sexual abuses against women. Conditions in prisons present a further 
challenge to inmates with HIV/AIDS, mental illnesses, and other serious diseases due to the lack of 
proper facilities and the inadequate knowledge of the personnel. 
 

 
 
 
 
 
 
 



  

 
Session ID:  

1-4  
Abstract Title:  

Land use patterns in the Belgrade Lakes 

Presenting Author: Other Authors: 

Ian McCullough (’10) and 
Kimberly Bittler (’11) Russ Cole and Dave Firmage 

Department: 

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

This study is an assessment of land use patterns in relation to water quality in the Belgrade Lakes 
region of central Maine. A Geographic Information System (GIS) was used to display spatial patterns 
of development and land use throughout the Belgrade Lakes watershed. Water samples were taken 
at inlets and outlets of the lakes to quantify nutrient flow between the lakes with particular attention to 
Phosphorus. The results of this study are preliminary, but we hope to apply the eventual results to a 
regional watershed management approach.   
 

 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-5  
Abstract Title:  
Pedogenic mud aggregates as an indicator of aridity in the early Triassic of the Karoo 

Basin, South Africa 
Presenting Author: Other Authors: 

Amelia Pludow (’11) Robert A. Gastaldo 
Department: 

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

The Permian-Triassic mass extinction signifying the end of the Paleozoic Era ~252.6 Ma marks the 
greatest loss of life in Earth history; an estimated 90% of marine taxa and 82% of terrestrial 
vertebrate families went extinct. The Karoo Basin of South Africa exposes terrestrial rocks across the 
late Permian and early Triassic that includes the extinction event. The rocks were deposited in a 
basin developed in front of a rising mountain chain. Many studies of the terrestrial Permian-Triassic 
event have focused on the fossil record in the Karoo Basin. 
 
The Katberg Sandstone is a quartz-rich unit that includes the early Triassic recovery phase. Current 
hypotheses of the climate during this time are based on paleosols (fossil soils) indicating that the 
early Triassic was hotter and more arid than the late Permian. It has been interpreted that there was 
a changeover from a meandering to a braided-type river system following the extinction event. Other 
researchers suggest a less arid and more seasonal early Triassic. Recent studies by Colby students 
and faculty determined that early Triassic wetland environments were overprinted by aridity. This 
study tests the hypothesis of arid soil conditions in the early Triassic based on the presence or 
absence of pedogenic mud aggregates at the Carlton Heights locality. 
 
Researchers at other sites and times in Earth history have used the presence of pedogenic mud 
aggregates as an indication of an arid and highly seasonal climate in which soils were alternately 
wetted and dried. When these soils were eroded, sand-size mud clasts formed and were transported 
as bedload in braided fluvial channels. The presence of these sedimentary features in the early 
Triassic of South Africa would indicate arid soil conditions. Preliminary findings will be discussed. 
 

 
 
 
 
 
 
 



  

 
Session ID:  

1-6  
Abstract Title:  
Food for thought: quality of adult cognition as a function of adolescent choline availability 

in female rats  
Presenting Author: Other Authors: 

Ellen R. Baker (Smith College ’10) Olivia Bordiuk (’09), Logan B. Hunter (’11), Jennifer A. Corriveau 
(’10), Lauren McClurg (’09) and Melissa J. Glenn  

Department: 

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

Choline is an essential nutrient for humans and other animals and there is an abundance of evidence 
that supplemental levels of it during prenatal development enhance cognition in adulthood. There is 
also evidence that adult cognition can be negatively impacted by prenatal choline deficiency. However, 
while the effects of prenatal choline availability have been studied extensively, other developmental 
sensitive periods remain relatively unexplored. The time around puberty is widely regarded as another 
important period of neural development and reorganization. Thus, we sought to determine whether 
choline availability during periadolescent postnatal development has the capacity to modulate later 
learning and memory. In addition, we also explored whether adolescent choline supplementation would 
protect rats from the effects of a traumatic experience, namely, gestational stress, while adolescent 
choline deficiency would exacerbate those effects. Choline supplementation is known to be 
neuroprotective against several neural insults and challenges, including seizures, prenatal alcohol 
exposure, neurotoxins, and aging, while choline deficiency appears to render rats more vulnerable to 
these kinds of trauma. Adult offspring of mothers that undergo stress during pregnancy exhibit a variety 
of deficits, including increased anxiety and decreased cognition, behaviors that are also regulated by 
prenatal choline levels. Based on this evidence we hypothesized that the effects of gestational stress 
would be mediated by adolescent choline availability. Overall, we anticipate that the results of this study 
will allow for greater knowledge regarding the effects that differing levels of choline have during the 
adolescent period of brain plasticity in general, and after gestational stress.  
 

 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-7  
Abstract Title:  

Synthesis of natural products with anti-tuberculosis activity 

Presenting Author: Other Authors: 

Lane A. Phillips (’10) Adelajda Zorba ('06) and Dasan M. Thamattoor 

Department: 

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

Piper Sanctum (Piperaceae) is a plant that is commonly found in south central Mexico, and its anise-
scented leaves have been used as wrappers to cook a variety of dishes in the cuisine of the region. 
The plant, which is also known locally as “acuyo,” “hierba santa,” and “hoja santa” has been 
traditionally revered for its medicinal value. Tea prepared form the leaves of this plant, for example, 
has been used as a home remedy to combat a stomach cramps, coughs, tuberculosis, asthma, 
bronchitis, and colds. Recently, several new compounds were isolated from the leaves including the 
two shown below.1 These compounds seem to show substantial activity against Mycobacterium 
Tuberculosis. Progress made toward the laboratory synthesis of these two compounds will be 
described. 
 

O

O

O

O

O

O  
 
1. Mata et al Journal of Natural Products, 2004, 67, 1961. 

 
 

 
 
 
 
 



  

 
Session ID:  

1-8  
Abstract Title:  

Preferential phagocytosis of gram-negative bacteria by zebrafish (Danio rerio) 
leukocytes 

Presenting Author: Other Authors: 

Corey S. Martin (’10) Catarina M. Ruksznis (’10), Jessica Acker (’10J) and Lynn G. Hannum 

Department: 

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

One of the primary immune defense mechanisms exhibited by fish and higher vertebrates is the 
phagocytosis of foreign pathogens and other non-self invaders.  The process of phagocytosis 
(engulfment of the pathogen) is conducted by specialized leukocytes (primarily macrophages and 
neutrophils) which recognize and then engulf and destroy the bacteria.  This recognition process takes 
place when a receptor on the leukocyte binds and recognizes one of a number of pathogen associated 
molecular patterns (PAMPs) on the surface of the pathogen.  These PAMPs are generalized molecular 
structures and vary depending on the type of pathogen being recognized.  One of the most common 
pathogenic invaders is bacteria.  Bacteria are generally categorized into one of two types (gram-
positive or gram-negative) due in most part to the make up of their cell wall structure.  Gram-negative 
bacteria such as E. coli are characterized by a cell wall containing lipopolysaccharide (LPS) and little 
peptidoglycan, while gram-positive bacteria like S. aureus generally possess cell walls containing high 
levels of peptidoglycan and lipoteichoic acids.  Since each of these structures is a known PAMP, the 
differences in cell wall structure could potentially lead to a difference in how each type of bacteria is 
recognized and eliminated by leukocytes.  In previous research we have noticed that higher 
percentages of leukocytes actively participate in phagocytosis when introduced to E. coli than when 
introduced to S. aureus.  This leads to the hypothesis that zebrafish (Danio rerio) leukocytes have a 
higher affinity for a PAMP expressed on gram-negative bacteria than one expressed on gram-positive 
bacteria.  The goal of this research is to determine the extent to which each type of bacteria stimulates 
phagocytic activity as well as to investigate the cause of such a difference.   
 

 
 
 
 
 
 
 
 



  

 
Session ID:  

1-9  
Abstract Title:  

Back Door to the Possible – The Social Innovation Boom 
Presenting Author: Other Authors: 

Toni V. Tsvetanova (’11) Ariel Armony 
Department: 

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

Social innovation is a phenomenon that has existed for years in the evolution of individuals and 
communities. We can define it as a tool of social change that works towards the fulfillment of unmet 
social needs. Thus, it mainly refers to initiatives devised by average citizens to improve their lives and 
those of their communities, or to improve the lives of others. While individual creativity is important for 
those processes, collective initiatives are crucial. Eventually, the idea of social innovation intersects 
with the debate about civil society’s role in the promotion of democratic politics and economic growth. 
Nowadays, the increased speed changes and ideas circulate with and the more demanding notions 
of democracy and rights have increased the necessity of studying the field of social innovation. Still, 
there is a lot of confusion about what social innovation means and how it can be defined. What 
makes this study special is that it examines and analyzes the phenomenon from a global and 
comprehensive perspective. It classifies and explains all different subfields of social innovation, 
namely social entrepreneurship, grassroots invention, indigenous knowledge, social technology, and 
participatory governance. It proposes a set of conceptual tools to approach the study of social 
innovation, examining the relationship between deficiencies and opportunities in the innovation 
process, the challenge to build knowledge, and the importance of failure in the implementation of 
innovative ideas. This makes the study the first of its kind. 

 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

1-10  
Abstract Title:  
Localization of melatonin receptors in fiddler crab (Uca Pugilator) retinal and neuronal 

tissue 
Presenting Author: Other Authors: 

Sharonda Q. Bradley (‘10) Sarah M. Harmon (’12) and Andrea R. Tilden 
Department: 

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

Melatonin (N-acetyl-5-methoxytryptamine) is a neurosecretory hormonal product of N-acetylserotonin 
that is released by the pineal gland in mammalian vertebrates.  Recent evidence suggests that 
melatonin influences vertebrate circadian rhythms and other physiological responses by binding to 
metabotropic membrane bound-receptors, MT1 and MT2; however, these receptors have not yet been 
discovered in crustaceans.  We describe a project in which proteins are extracted from fiddler crab 
(Uca Pugilator) retinal and neuronal tissue and subsequently assayed for melatonin receptors through 
Western blotting.  These results will be coupled with other techniques such as quantitative real time 
polymerase chain reaction (Q-PCR) to verify the presence and the localization of MT1 and MT2 
receptors.  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

2-1  
Abstract Title:  

Potential anti-schizophrenic properties of adolescent choline supplementation 

Presenting Author: Other Authors: 

Jennifer A. Corriveau (’10) Olivia Bordiuk (’09), Logan B. Hunter (’11), Lauren McClurg (’09) and 
Melissa J. Glenn  

Department: 

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

Past research shows that choline is neuroprotective against a variety of insults to the brain, 
particularly the hippocampus. Some examples include: seizures, neurotoxins, neonatal lesions and 
prenatal alcohol exposure. One way that choline may be neuroprotective in the hippocampus against 
these traumas is by increasing neurogenesis and levels of growth factors. In the present study, we 
investigated whether choline may also be protective against neuropsychiatric conditions, such as 
schizophrenia. Theories regarding the etiology of schizophrenia suggest that events operating during 
early development may render an individual more vulnerable to stress later in life, thus precipitating 
the onset of the disease. To model this neurodevelopmental vulnerability, we subjected pregnant 
dams to stressful conditions during late gestation. Male offspring, along with male control rats from 
non-stressed dams, were treated with either dietary choline supplementation, deficiency, or normal 
levels across the postnatal adolescent period. Once male rats reach adulthood, we intend to treat 
them with MK-801, an NMDA receptor antagonist that has been used in past research to induce 
positive and negative symptoms of schizophrenia, including psychomotor abnormalities and cognitive 
and emotional deficits. Our hypothesis is that the interaction between the gestational stress and 
adolescent choline availability will reveal an enhanced vulnerability with choline deficiency, and an 
enhanced neuroprotective capacity of choline supplementation. These results will add significantly to 
a growing literature on the role of dietary factors in psychological health.  

 
 
 
 
 
 
 
 
 
 



  
Session ID:  

2-2  
Abstract Title:  

Sex sells: the ethnic and sexual exploitation of girls in the branding of Bratz™ 

Presenting Author: Other Authors: 

Nicole Sintetos (’12)  Margaret McFadden 
Department: 

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

Early Onset or Precocious Puberty, the sexual maturation of girls before the age of 8, is a growing 
phenomenon in the United States. Parallel to the biological findings of the rise in Precocious Puberty 
in girls, marketing firms are discovering that the tastes of female adolescent consumers are rapidly 
maturing as well, in a trend they call KAGOY (kids are getting older younger). This project analyzes 
the recent shift in American pop culture towards popularizing an image of adolescent girls as 
increasingly sexualized, by focusing on the establishment and rapid growth of MGM Entertainment’s 
Bratz Doll™ line.  These multiethnic, midriffs-bearing, sepia-eyed, high-heeled dolls with attitude 
overcame the initial negative publicity at their release in 2001 to become a multi-billion dollar market 
aimed at pre-teens. The Bratz™ line’s ability to cut into the profit of Mattel’s Barbie™ line signifies a 
changing cultural ideal, as brands are shifting to capture a growing multiethnic market. This paper will 
examine how these dolls portray young girls, especially those who are members of racial minority 
groups, and analyze the potentially negative imprint they can leave upon the young female consumer. 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

2-3  
Abstract Title:  

Laromustine’s ability to induce PARP1 cleavage and subsequent apoptosis in HL60 
cells 

Presenting Author: Other Authors: 

Adam N. Paine (’10) Jessica-Ashley Williams (’10) and Kevin P. Rice 
Department: 

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

Laromustine is an anticancer prodrug that has been an effective treatment of acute myeloid leukemia 
and myelodysplastic syndrome through several stages of clinical trials. After it is metabolized, 
Laromustine yields cytotoxic DNA damage and has several other cellular consequences, some of 
which appear to diminish DNA repair function in cancer cells and lead to an increase in cell death. 
However, there is not a comprehensive view of the mechanisms or pathways leading to repair 
inhibition. The goal of this study is to determine if the protein poly(ADP-ribose) polymerase (PARP1) 
is involved in the cellular response to Laromustine and if it is a target of Laromustine’s activity. 
PARP1 is a key protein in DNA base excision repair and programmed cell death (apoptosis). When 
PARP1 activity is inhibited, the effects of DNA damage on a cell are more significant and the cell can 
undergo apoptosis. In addition, apoptosis is often marked by PARP1 cleavage by cellular proteases 
called caspases.  Uncleaved PARP1 and its cleaved byproducts can be separated on a denaturing 
polyacrylamide gel. Using the immunological technique of Western blotting we are able to detect the 
different species of PARP from lysed cancer cells after exposure to Laromustine. This study will 
increase our understanding of how the drug works and have implications for other anticancer drugs.  
 

 
 
 
 
 
 
 
 
 
 



  

 
Session ID:  

2-4  
Abstract Title:  

Downstream targets of D-Pax2 in D. melanogaster  
Presenting Author: Other Authors: 

Frances M. Still (’10) Joshua Kavaler 
Department: 

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

The regulation of genes is a complex and dynamic process. In the model organism Drosophila 
melanogaster, the regulatory effects of the gene D-Pax2 are being investigated. D-Pax2 is involved in 
extrasensory organ development, such as eye and bristle development. We are investigating what 
other genes D-Pax2 regulates in extrasensory organ development.  
 
There are several methods for investigating the regulation of one gene by another. In the first 
procedure, reporter constructs for the gene of interest are cloned into a plasmid vector and then 
injected into flies. The transgenic offspring can then be examined for gene expression. Additionally, 
antisense RNA probes can be generated for genes of interest to visually locate the areas of tissue in 
which the gene will be expressed.  
 
We expect to see the location of expression of other target genes in the same region as D-Pax2, 
which would suggest that D-Pax2 is, in some way, regulating the gene of interest. These methods will 
help elucidate the full D-Pax2 regulatory pathway in D. melanogaster, which will help broaden the 
understanding of the role of this gene.  
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Abstract Title:  

The life of Harry Wexler: a meteorological master 

Presenting Author: Other Authors: 

Ashley Oliver (’12) James R. Fleming 
Department: 

Department of Science, Technology, and Society, Colby College, Waterville, ME 
Abstract: 

Perhaps one of the most interesting ways to study the history of any scientific discipline is through the 
life work of a prominent person in the field. Because of his wide range of expertise and his sincere 
interest in the many facets of meteorology, the life of Dr. Harry Wexler provides an excellent window 
into meteorology of the 1930s until the early 1960s. Moreover, a piece on Wexler’s life provides not 
only the science of the time period, but also brings forth a personality to the story. As a former chief 
of research at the United States Weather Bureau, Wexler’s interests included: rockets and satellites, 
meteorological effects of atomic radiation, climate change and control, as well as many other issues 
relevant at the time. Up until his sudden death in 1962, Harry Wexler was one of the most 
experienced and respected meteorologists of his time, and his story is more than worth telling. 
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Idioms and the mental lexicon 
Presenting Author: Other Authors: 

Chelsea M. Stillman (’10) Jennifer H. Coane 

Department: 

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

Idioms do not fit into typical syntactic and semantic structures because of their rigid structures and 

unpredictable figurative meanings. A key assumption about idioms is that the figurative meaning is 

stored in semantic (long-term) memory. In the present studies, we examined the conditions in which 

figurative meanings are accessed and whether these pre-existing traces can cause interference in a 

memory task. 

  

In the first experiment, participants studied a list of intact (e.g., kick the bucket) and altered (e.g., kick 

the pail) idioms. They then completed an episodic recognition test in which the idioms were either in the 

same or different form as at encoding. If idioms are processed and stored as units, the stored meaning 

of the idiom in semantic memory should interfere with episodic traces from the study phase. When 

idioms were altered at study and intact at test participants made more incorrect “old” responses than 

when idioms were intact at study and altered at test, suggesting that the stored figurative meaning was 

activated even when the actual format of the idiom was altered.  

 

A follow-up experiment was designed to further explore how the figurative and literal meanings of 

idiomatic phrases are stored in memory. Participants studied a list of idiomatic phrases (e.g., “shoot 

the breeze”). They then completed an episodic recognition test that included idioms and phrases in one 

of three conditions: identical to study (“shoot the breeze”), same figurative meaning as studied idiom 

(“chew the fat”) or same literal meaning as the studied idiom (“fire the wind”). If idioms with the same 

figurative meaning are connected in semantic memory, we expect to find more incorrect “old” 

responses to those non-studied idioms that share the same meaning.  
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Three-dimensional perceptions of self-motion and spatial orientation during 
centrifugation  

Presenting Author: Other Authors: 

Sarah M. Harmon (’12) Jan E. Holly 
Department: 

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

Recent investigations have postulated that human perception cannot purely be determined through 
conventional methods, such as the use of eye-movement metrics.  For this reason, research which 
monitors human perception by way of direct communication with the subject may prove to be more 
valuable than previously anticipated.  In this inquiry, the perceptions of subjects who underwent 
changes in acceleration and deceleration while in a centrifuge were analyzed.  During each stage, 
subjects provided descriptions of their own motion and orientation.  A standard coordinate system was 
applied to the reports so that the individual perceptions could be compared and contrasted in terms of 
linear and angular motion.  Virtual models of how subjects perceived their motion and orientation 
during centrifuge runs were also developed for enhanced visualization, as well as to raise new 
questions about human perception.   
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A time course study of marine bacterial community dynamics 
Presenting Author: Other Authors: 

David Brazel ('12) Jane Heywood and Ramunas Stepanauskas, Bigelow Laboratories 
Department: 

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

Bacteria are now acknowledged to be ubiquitous in and essential to oceanic environments. Flow 
cytometry  has been used to estimate that 1 mL of seawater contains 105 – 106 bacteria. While 
bacterial communities are known to play key roles in marine ecosystems and in geochemical and 
climate processes, the interactions between bacterial communities and physical factors have not 
been well characterized. The Bigelow Laboratory for Ocean Sciences has been performing a weekly 
water collection for over 10 years.  The weekly samples have been subjected to microbiological and 
chemical analyses and correlated with satellite images, weather, and current data. We used 
preserved samples to perform a metabolic analysis and bacterial community fingerprinting. The 
metabolic analysis was achieved through 5-cyano-2,3-ditolyl tetrazolium chloride (CTC) staining. 
CTC is a non-fluorescent, soluble compound that is reduced to form a fluorescent, insoluble 
compound. CTC will form fluorescent deposits in cells with active electron transport chains. 
Environmental samples stained with CTC were then analyzed with a flow cytometer to obtain counts 
and concentrations of metabolically active cells. Terminal Restriction Fragment Length Polymorphism 
(T-RFLP) analysis is a community fingerprinting method based on restriction enzyme digestion of 
fluorescently labeled copies of 16S rDNA. The resulting labeled fragments are analyzed by a DNA 
sequencer, generating an overview of the community composition of the environmental sample. 
Through these techniques, we are able to examine the relationship between bacterial community 
dynamics and external physical and chemical changes.  
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Remote exploration and experimentation using robotic avatars 

Presenting Author: Other Authors: 

Alexander Oot (’10), 
Bogumil Giertler (’12), and 

Irina Cazan (’11) 
Bruce Maxwell and William Smart, Washington University 

Department: 

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

The goal of this project is to provide individuals with a remote robotic avatar. The avatar will provide 
the user with a window into another part of the world where the user can explore a location or collect 
scientific data. Our first planned demo is to install one robot at the Washington University, St. Louis’ 
art museum and one robot at the Colby art museum. The Colby robot will be accessible at WashU 
and vice versa.  Visitors will use a multi-touch screen to control the remote robot using natural 
gestures. Our goal is to permit users with little or no experience to quickly learn to control the robot. 
Our platform can be used to provide people with an experience similar to visiting a remote location 
when traveling to the location is too expensive or difficult.  
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Increasing foreign language literacy: cultural connections through diverse texts 

Presenting Author: Other Authors: 

James F. Violette (’11) Arne Koch 
Department: 

Department of German and Russian, Colby College, Waterville, ME 
Abstract: 

Scholarship regarding the teaching of foreign languages, specifically German, demonstrates that a 
diverse and content-based supply of textual/narrative material makes a curriculum more interesting, 
intellectually stimulating and comprehensive. Beginning level students benefit from the early 
exposure to narrative texts as much as their advanced peers. This summer research project therefore 
focuses primarily on identifying and integrating level-appropriate, helpful and appealing texts for the 
first four semesters of German language instruction at Colby. Since these first four semesters are 
based primarily on two different textbooks, I will first acquaint myself with them thoroughly, while 
reading theoretical and pedagogical publications emphasizing a text-based language curriculum. I will 
thereby orient myself within contemporary debates in the field and furthermore equip myself with an 
overview of the overarching theories behind foreign language education. The core of the project will 
then concentrate on practical applications of the linguistic and pedagogical research by identifying 
and locating a range of German texts that appropriately tie into the textbook and instructional units. 
All of the texts will then be appropriately assessed for adequate placement in the curriculum and 
subsequently glossed according to the language level of the intended audience as well as variables 
such as difficulty of verb formations, uncommon vocabulary, or regional dialect usage. Examples of 
texts include short novellas and stories, cartoon strips, maps, recipes, poems, ads, news stories and 
statistics, among other genres. The goal of this project is to provide German students with everyday 
narrative materials in order for them to more fully appreciate the target language and culture, instead 
of just learning the language with merely occasional cultural diversions. 
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Do substituents affect the shielding induced by aromatic ring currents? An 
experimental and computational study 

Presenting Author: Other Authors: 

Colin W. Anson (’11) Dasan M. Thamattoor 
Department: 

Department of Chemistry, Colby College, Waterville, ME 
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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Analysis of bioavailable copper and iron using desferrioxamine-B based ligand 
extraction and inductively coupled plasma optical emission spectroscopy 

Presenting Author: Other Authors: 

Michael R. Baldwin (’10) and 
James M. Brady (’10) D. Whitney King 

Department: 

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

Copper and iron serve as necessary micronutrients for oceanic phytoplankton and elevation or 
depletion of these trace metals has been shown to strongly affect phytoplankton growth. Therefore, 
metal concentrations are critical to regulating global carbon levels because phytoplankton acts as a 
primary sink for atmospheric carbon dioxide. The goal of this work is to develop an analytical 
technique to measure copper and iron available to marine plankton. To accomplish this we 
immobilized a natural ligand, Desferrioxamine-B (DFB), through a reductive amination onto a resin to 
create a metal-specific analytical column. This product acts as a surrogate for metal uptake sites in 
oceanic plankton. We report the kinetics and thermodynamics of metal uptake by DFB columns. We 
successfully elute the metals off the DFB column with oxalic acid at pH of 4. Interfacing this chemical 
system with ICP-OES enables continuous measurement of metals as they elute off the column. 
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Apoptotic potential of diepoxybutane, epichlorohydrin and (1-chloroethenyl)oxirane 

Presenting Author: Other Authors: 

Bethany L. Bartley (’10) Julie T. Millard 
Department: 

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

Apoptosis is a form of programmed cell death in which a specific intracellular cascade mediates the 
breakdown and subsequent recycling of cellular components. The compounds examined –
diepoxybutane (DEB), epichlorohydrin (ECH), and (1-chloroethenyl)oxirane (CEO) – are, or are 
metabolites of, industrial chemicals linked to cancer. These small molecules can form DNA 
interstrand cross-links, which may be harmful to the host cell because they inhibit replication and 
transcription of the genome by preventing proper unwinding of DNA. This damage generally halts the 
cell cycle for DNA repair, and with sufficient dose and length of exposure, the cross-linking agents 
may trigger apoptosis. Therefore, programmed cell death typically confers advantage to an organism 
because the target cell may have become more harmful than functional, and requires less energy to 
kill than to maintain. Apoptosis may in fact protect against tumorigenesis, with enhancement of 
apoptosis a valuable therapeutic strategy. Determining whether a compound stimulates apoptosis in 
particular cell line is essential in fully understanding its potentially carcinogenic effects or possible use 
as an anti-cancer agent. Hence, the primary objective of this research is to determine the dose at 
which the aforementioned compounds induce apoptosis in chicken 6C2 cells (erythro-progenitor 
cells) and rank the apoptotic potential of the compounds examined. Previous research utilizing flow 
cytometry has suggested that DEB >> ECH~CEO; however, a lack of reproducibility in the data 
warranted additional assays. Thus far, DEB has been found to induce significant levels of apoptosis 
at a specific range of concentrations comparable to the cytotoxic dose.  
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Art at Colby, celebrating the fiftieth anniversary of the Colby College Museum of Art 

Presenting Author: Other Authors: 

Erin Beasley (‘09), Althea Wong-Achorn (’09) and 
Sam Carter (’11) Lauren Lessing 

Department: 

Colby College Museum of Art, Colby College, Waterville, ME 
Abstract: 

The Colby College Museum of Art is celebrating its 50th Anniversary with a museum-wide exhibition 
featuring the best works in its collection.  This highly regarded and well-established college museum 
has benefitted from important contributions by individuals, most notably in recent years, Norma 
Marin, Peter and Paula Lunder and Alex Katz.  The Museum’s collection features an extensive range 
of American, European, Asian and contemporary art.  As interns, we have played a vital role in the 
preparation and installation of the exhibition--a comprehensive and challenging task.  Our work for 
this exhibition included the deinstallation of older exhibitions, the hanging of rare and priceless pieces 
from the collection and the preparation of each gallery for public viewing.  In conjunction with this 
highly anticipated show is the publication of Art at Colby, a catalogue for which a renowned group of 
scholars, artists, Colby faculty and students captured the history and importance of 178 works from 
the Museum’s collection. For this symposium, we will present an overview of our installation process 
and describe what we believe to be the significance of such a large-scale exhibition for Colby College 
and the state of Maine. Also included will be historical knowledge and general research for three 
important works displayed in the show and highlighted in the catalogue: Protest Rally (Jacob 
Lawrence), Rhyton in the Shape of a Bull (Anonymous), and History of the Indian Tribes of North 
America (Thomas McKenney and James Hall.)        
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Field guide to buchan-type metamorphism of the Waterville formation, Maine 

Presenting Author: Other Authors: 

Timothy E. Becker (’11) Valerie S. Reynolds 
Department: 

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

Colby College sits on top of the Waterville Formation, a 400+ million year old pelitic bedrock unit that 
underlies a large section of central Maine.  This rock unit is a classic example of low pressure 
Buchan-type metamorphism, which occurred during the formation of the Appalachian Mountains.  
Specific mineral assemblages record variations in peak metamorphic temperature or grade, which 
increases toward the south and west within the Waterville Formation.  From lowest to highest grade, 
the metamorphic temperature zones are characterized by the index minerals chlorite, biotite, garnet, 
andalusite/staurolite, cordierite, and sillimanite.  The goal of this project is to compile a field guide for 
use in the Metamorphic Petrology course, with outcrops selected in each of the latter four zones.  
Hand samples were collected and thin sections were prepared for mineralogical and textural analysis.  
Ultimately, students will examine the variations in mineralogy, in both a macro and microscopic 
manner, of a uniform parent rock with increasing metamorphic grade.   
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Assessing attitudes on race with a local and global perspective 

Presenting Author: Other Authors: 

Terri A. Bello (’10) and 
Loretta A. Biss (’10) Tarja Raag and Joseph Atkins 

Department: 

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

Previous research has examined the prevalence of modern/symbolic racism, a new (but constantly 
changing) term to describe underlying beliefs about the existence and justification of racial 
inequalities.  While most of this research explores race at a societal level, the present study 
investigated the attitudes toward race in both a closed environment (a small, liberal college campus) 
and the larger society.  The researchers developed their own scale, based on the existing Symbolic 
Racism 2000 Scale, to assess attitudes toward modern racism at both levels. During the period of 
data collection, a series of public racial encounters occurred on the campus, triggering discussions 
on the topic.  Half of the participants were administered a survey on their attitudes about race before 
these incidents, and the other half afterwards.  The researchers examined whether the publicized 
encounters had an impact on participants’ views about modern racism.  In addition, studies have 
found that when white people know that their feelings toward race are being assessed, they 
experience stereotype threat and therefore end up displaying more racist attitudes on measures 
reflecting implicit attitudes of race. Thus, to examine the potential for stereotype threat effects in this 
sample, two different versions of the survey were distributed: one with an introduction explicitly 
stating the nature of the study, and the other with no preface.  The researchers anticipate that student 
awareness of racism (caused by the racial encounters on campus) will result in less modern racist 
attitudes and that because the questions assess explicit attitudes, not implicit ones, stereotype threat 
effects on white’s responses will be minimal.  
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Analysis of internal nutrient loading and primary productivity in East Pond  

Presenting Author: Other Authors: 

Michael Bienkowski (’10) 
and Rachael Mack (’12) D. Whitney King 

Department: 

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

East Pond, a mesotrophic lake in Smithfield, Maine, has experienced increasingly intense summer 
blooms of blue green algae in recent years (Hall, 2009).   Bibber (2007) attributed these blooms to 
the release of phosphorous, a limiting nutrient, from sediments during anoxic episodes triggered by 
thermal stratification.  Physical indicators of blooms include reduced secchi depth (a measure of light 
penetration) and increased fluorescence.  Bibber (2007) and Hall (2009) noted spikes in biological 
productivity occurring at the depth of the thermocline during episodes of stratification.  The 
importance of stratification in causing blooms is supported by the apparent correlation of greater 
maximum (early season) secchi depths with shallower minimum (late season) secchi depths (Hall, 
2009).  Our research seeks to 1.) Test the hypothesis that late summer algal blooms occur in 
response to early-season stratification by monitoring the vertical distribution of temperature, dissolved 
oxygen and phosphorous concentrations, and fluorescence on a weekly basis over the course of the 
summer and 2.) Optimize a method for ICP spectrometer analysis of phosphorous in lake samples.  
An additional sampling station at North Pond enables us to compare East Pond’s productivity to that 
of a lake that is too shallow to stratify (Hall, 2009).  We predict that secchi depth and fluorescence in 
North Pond will exhibit less variability over the course of the summer than in East Pond.   
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Toddler categorization of 2D and 3D objects 

Presenting Author: Other Authors: 

Dana A. Breakstone (’10) Pollee J. Hruby (’09) and Martha E. Arterberry 
Department: 

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

Humans are thought to develop an ability to classify objects only months after birth, thus allowing 
them to adapt to novel stimuli and experiences in their environments and navigate safely and 
efficiently.  Categorization in young children is typically assessed by sequential touching procedures, 
where infants are presented with stimuli from two categories, and their patterns of touching are 
observed and recorded.  If children interact with the stimuli from one category before moving to the 
next, they are thought to recognize categorical distinctions between the two categories.  The current 
studies continue a line of work addressing toddlers’ categorization of animals and vehicles using 2D 
and 3D stimuli.  The previous study by Bornstein and Arterberry used 3D stimuli and rectangular 2D 
pictures of these same objects to test categorization in 18-month-olds.  Results from this study 
indicated that 18-month-olds categorized 3D objects more than 2D, as indicated by the number of 
items touched within a group in a row; however, they engaged with 3D and 2D stimuli equally as 
often.  In our first study, children are tested with 2D picture cutouts of 3D stimuli used in a previous 
experiment.  Two-dimensional cutout stimuli were chosen because of the distinguishing 
characteristics at the edges of objects that may assist in classifying objects by overall shape.  In a 
second study, 6-sided cubes with pictures of different angles of these same 3D objects will be used 
to provide different perspectives of the objects for a greater overall perception, thus mimicking 
perspectives similar to the perception provided with 3D objects.  The overall research questions 
address whether categorization is different for 2D and 3D stimuli and asks what perceptual 
information is needed (edges, multiple views) in order to categorize 2D images.  
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Unraveling the “crustal fingerprint”: lithium and oxygen isotopic analysis of 
oceanic crust from the Mid-Atlantic Ridge 

Presenting Author: Other Authors: 

Ellen J. Crapster-Pregont (’10) Valerie S. Reynolds 
Department: 

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

Spreading centers are the origin for oceanic crust, which forms by partial melting of the mantle.  The 
extent to which crustal material is reincorporated into the mantle, as the “crustal fingerprint,” can be 
inferred from specific isotopic signatures that develop in oceanic crust as a result of chemical 
reactions with seawater.  Lithium and oxygen isotopic signatures are useful because both elements 
behave similarly during hydrothermal alteration.  Previous studies developed lithium and oxygen 
isotope profiles that correlate with depth within the oceanic crust formed at fast spreading centers 
(Costa Rica Rift, 3.1 cm/year).  The amount of hydrothermal alteration in the crust is dependent on 
how quickly fractures are recrystallized, which varies depending on the spreading rate, limiting the 
depth that seawater can penetrate.  This study aims to determine whether the isotopic correlation 
exists at slow spreading centers (Atlantic Massif, 55 mm/year).  
 
The sample site was the Mid-Atlantic Ridge (MAR), Atlantis Massif, 30º N.  The core was drilled 
during Integrated Oceanic Drilling Program Expedition 305 Hole U1309D and stored at the Bremen 
Core Repository in Germany.  Rock samples were collected at approximately 10 meter intervals over 
the length of the 1.4 km core.  The samples were split into two fractions, one for thin section 
mineralogical analysis and the other for geochemical analysis.  This second fraction was pounded and 
roughly ground to homogenize the sample in preparation for acid digestion.  Bulk chemical analysis 
will be carried out on the ICP-AES at Colby College after the samples have been digested.  Lithium 
and oxygen isotope analysis will be carried out using separate digestion processes and the specific 
isotopic abundances analyzed using ICP-MS off-site. 
 
Data from the geochemical analysis is impending.  
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Excitation of atomic potassium states using diode lasers 

Presenting Author: Other Authors: 

Daniel Gomez Diaz (’09), Jennifer Dahnke 
(’10), and Qingyi Wang (’11) Charles W.S. Conover 

Department: 

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

We set out to investigate the excitation of 4s to 5p (404.5nm) and 5p to 30s (980nm) transitions in 
potassium Rydberg atoms. We constructed external cavity diode lasers (ECDL) to drive these 
transitions. We also set out to cool potassium in a magneto optical trap using ECDLs tuned to the 4s 
to 4p transition (767nm). We locked the lasers to this transition using the Dichroic Atomic Vapor 
Laser Lock (DAVLL) technique.  
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The effects of the anticancer prodrug Laromustine on the gene regulatory molecule 
AP-1  

Presenting Author: Other Authors: 

Lindsay E. Dale (’12) Jared Tepper (’10), Chris Buros (’09), Chris Lapointe (’09) and Kevin P. Rice 
Department: 

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

In modern cancer research it has become increasingly imperative to determine the exact mechanism 
by which cancer treatment drugs affect cancer cells. Laromustine is a prodrug that presently is being 
tested in clinical trials for acute myeloid leukemia and brain cancer. Laromustine is known to have 
several distinct effects on cells that lead to cell death. One of these is the inhibition of the enzyme 
thioredoxin reductase, which is involved in a cell’s ability to proliferate and survive in stressed 
environments.  Current research intends to determine Laromustine’s effects on the gene regulatory 
molecule AP-1, which is activated indirectly by thioredoxin reductase. Cultured human leukemia cells 
are used to determine the molecular mechanism of Laromustine and how this agent may be affecting 
AP-1’s DNA binding activity. Preliminary results have shown that this drug does inhibit AP-1’s normal 
function in the cell. Active experiments will determine if different drugs, with similar treatment 
pathways, will have the same effect on the activation of AP-1. Also to be tested is whether the 
effectiveness of Laromustine changes when the cells are exposed to oxidative environments similar to 
those found in oxygenated blood and some tumors. This may allow for further specialization of this 
class of anticancer drug, perhaps targeting specific types of cancer.  
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An assessment of human-carnivore conflict and policy implications on a local and 
national scale 

Presenting Author: Other Authors: 

Caitlin Dufraine (’09) Philip Nyhus 
Department: 

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

Human-wildlife conflict is an important wildlife management and conservation problem.  Large 
carnivores were eradicated from much of the United States because of conflict with people and 
livestock. In our research we are examining conflict potential at two geographic scales.  First, we are 
exploring the history of wolf eradication in Maine and asking whether conflict would be likely or unlikely 
if wolf populations were restored.  Second, we are exploring patterns and relationships of conflict 
among wolves, cougar, and coyote across the entire United States.  Our preliminary data suggests the 
extent of agriculture and abundance of livestock in Maine has declined substantially compared to when 
wolves were eradicated in the mid nineteenth century.  Compared to two similar states and two other 
countries where wolves recently returned, Maine is more similar to low-conflict regions.  We predict 
Maine is likely to experience relatively low conflict and political opposition to wolf restoration.  For the 
national assessment I used GIS analysis to identify human-carnivore conflict hotspots and statistical 
analysis to assess the relationships between conflict and livestock and carnivore density.  Conflict 
hotspots occur in western states that support wolf, cougar, and coyote populations.  Of these carnivore 
species there was a significant relationship between carnivore population and conflict for cougar.  My 
results also suggest that as the cougar's range expands into Southeast and Gulf Coast states, 
increased incidences of conflict may occur. Recognizing where conflict occurs and the management of 
carnivore populations and depredations will help inform carnivore conflict, restoration, and 
management policy.  
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The effects of the plant hormone TaABF1 on abscisic acid and gibberellin regulated 
gene expression in cereal grain 

Presenting Author: Other Authors: 

Lauren Harris (’10) and 
Cee Jay Frederick, III (’11) 

Sarah Martinez (’11), Talia Savic (’09), Jennifer Sim (’11) and Russell 
Johnson 

Department: 

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

The plant hormones abscisic acid (ABA) and gibberellin (GA) have opposing effects on many 
developmental processes.  For example, seed germination is stimulated by GA and inhibited by ABA.  
Underlying these developmental processes are a number of genes whose expression is regulated by 
GA or ABA.  The goal of our research is to better understand the mechanisms by which these two 
hormones cause changes in gene expression. 
 
The Amy32b gene is induced by GA, and this induction is prevented by ABA.  Previous research has 
shown that the transcription factor TaABF1 is involved in the downregulation of Amy32b by ABA.  In 
order to determine the exact location of TaABF1 in the hormone signaling pathway, we have carried 
out experiments to test whether TaABF1 acts upstream of GAMyb, a transcription factor that 
stimulates Amy32b expression.  A GAMyb:GUS reporter gene was introduced into plant cells 
together with a UBI:TaABF1 effector gene by particle bombardment to see if high levels of TaABF1 
induce the GAMyb gene. The results of these experiments will be presented.  TaABF1 also 
stimulates the expression of HVA1, an ABA-induced gene.  We wish to determine in more detail how 
TaABF1 stimulates HVA1, and whether TaABF1 normally requires the presence of ABA for its 
activity.  To this end, we have carried out bombardment experiments introducing HVA1:GUS reporter 
gene along with different levels of the UBI:TaABF1 effector gene in the presence of different 
concentrations of ABA.  The results of these experiments will also be presented. 
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Abstract Title:  

Colby’s campus sustainability initiatives: student involvement and leadership in 
sustainable living 

Presenting Author: Other Authors: 

Emma Gildesgame (‘10) Beth Kopp and Russell Cole 
Department: 

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

Colby is committed to nurturing environmental awareness through its academic program as well as 
through its activities on campus and beyond.  This core College value encourages Colby to 
constantly be evaluating its environmental impact and the projects and programs designed to mitigate 
this impact.  Research has been underway this summer to explore programs and initiatives that 
Colby could implement to further fulfill its commitment to sustainability. Initiatives currently being 
undertaken by similar schools have been investigated.  A special focus was given to programs that 
increase student involvement and create a culture of sustainable living on campus. Very few of 
Colby’s current campus greening initiatives encourage students to make choices consistent with a 
sustainable lifestyle and take personal responsibility for their environmental impacts and actions. This 
is a weakness in the College’s sustainability program.  The possibility of implementing programs that 
encourage sustainable student behaviors in ways consistent with Colby’s core values and mission is 
being evaluated. 
 
An EcoRep student environmental leadership program has emerged as a possible mechanism for 
increasing student engagement with campus sustainability. EcoReps could serve as resources who 
promote sustainable living within each dorm, organizing environmentally-focused events both within 
the dorm and throughout the campus community, and educating their peers about environmental 
initiatives taking place on and off campus. The EcoRep program would operate under the belief that it 
is easier to be sustainable when you are surrounded by a culture of living sustainably. If approved, the 
EcoRep program would be launched during orientation, in time to educate first year students on 
sustainable lifestyles and promote their involvement in campus sustainability initiatives. 
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Abstract Title:  

Thermal conversion of woody biomass to bio-fuels and chemicals 
Presenting Author: Other Authors: 

Solomon A. Gisemba (’11) Amanda Lanser (’10) and Tom Shattuck  

Department: 

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

Woody biomass contains lignin and cellulose, which are an abundant source of renewable and 
sustainable carbon. Woody biomass, produced as a by-product in the paper industry, could be 
converted into renewable fossil fuels rather than being burnt as a process energy source. Pyrolisis is a 
current thermochemical technique for converting woody biomass into liquids, which are termed bio-oils 
or pyrolisis oils. Bio-oils contain complex mixtures of degradation products of lignin and cellulose such 
as hydrocarbons and a variety of oxygen containing compounds, including phenols and sugars. These 
constituents make bio-oils different from petroleum-derived oils. They are acidic, corrosive and 
chemically unstable. Catalytic hydroprocessing of bio-oils involves the chemical transformation of bio-
oils into value-added products such as liquid fuels. Metal loaded meso-porous supports are proposed 
for this catalytic process. Meso-porous solids contain pores, which may restrict the access to the metal 
catalysts. This research project aims to identify and characterize the chemical compounds that result 
from the catalytic hydroprocessing of bio-oils using GC/MS, and to increase the efficiency of the meso-
porous supports. Once a useful chemical constituent is identified, the process could be optimized to 
maximize its production.  
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Cyclization of vinylogous acylcarbenes to furans 
Presenting Author: Other Authors: 

John B. Goods (’10) Dasan M. Thamattoor 
Department: 

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

Photolysis of E-4-(1a,9b-dihydro-1H-cyclopropa[l]phenanthren-1-yl)but-3-en-2-one (1) led to the 
formation of the putative vinylogous acylcarbene (2) which subsequently underwent rearrangement to 
form 2-methylfuran (3). Photolysis of deuterium labeled ketone (4) lead to the formation of 2-
methylfuran with the deuterium label found exclusively at the 5 position (5). We therefore propose a 
novel mechanism in which rearrangement to 2-methylfuran is likely to proceed though the cis form of 
vinylogous acylcarbene (2). 
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The hazards of carcinogens, reproductive and developmental toxicants in cosmetic 
products for teenage girls 

Presenting Author: Other Authors: 

Sarah Hart (‘10) Gail Carlson 
Department: 

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

The average teenage girl uses 17 personal care products a day and is exposed to at least 126 unique 
cosmetic ingredients. Scientific studies show cosmetic ingredients to be endocrine disruptors, 
neurotoxins, and carcinogens. The age of puberty in young girls the U.S. falling and girls are 
developing breasts one to two years earlier than they did in the 1960’s and the incidence of genital 
defects in baby boys is increasing. The increase in reproductive disorders, cancers, and neurological 
disorders may be due to exposure to environmental toxins, including ingredients in personal care 
products. The U.S. federal government does not regulate the use or safety of cosmetic and personal 
care product ingredients. The European Union, Canada, and U.S. state governments have banned 
the use of chemicals with negative health effects in cosmetic products and require the use of safer 
alternatives. U.S. public policy needs to be reformed to protect consumers from toxic product 
ingredients. Consumers can reduce their exposure to toxins by avoiding certain ingredients and 
reducing the number products they use.  
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Regulation of the gene D-Pax2 in developing Drosophila melanogaster 

Presenting Author: Other Authors: 

Seth A. Johnson (’10) Joshua Kavaler 
Department: 

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

Sensory organ development in Drosophila melanogaster is a complex and dynamic process.  It 
involves the specification of a sensory organ precursor cell (SOP) which then undergoes three 
asymmetric divisions resulting in the four cells that comprise each bristle (neuron, shaft, sheath, and 
socket). D-Pax2 is a transcription factor known to act within this differentiation process.  Expression of 
D-Pax2 has been shown in both early stages (SOP) and later stages of development, yet it is 
unknown how this gene is activated at either time. We suggest that proneural gene proteins, which 
are known to encourage a cell to adopt a neurogenic fate early in development, activate the early 
expression of D-Pax2. The proneural genes encode basic helix-loop-helix (bHLH) proteins which bind 
to a consensus E-box sequence.   We have identified E-box sequences in multiple areas in the 
putative bristle enhancer element of D-Pax2.  It is our hypothesis that the proneural proteins activate 
D-Pax2 via direct binding to these enhancer elements.  We also suggest that later D-Pax2 expression 
is controlled by an autoregulatory feedback loop.  We have tested these hypotheses by generating 
transgenic flies bearing a reporter construct containing the bristle enhancer coupled to GFP.  Through 
a comparison of the expression patterns D-Pax-2, visualized with immunofluorescent staining, and our 
construct via GFP, we show that our bristle enhancer construct is sufficient to drive D-Pax2 
expression in vivo.  By creating reporter constructs containing different length bristle enhancers, we 
have also identified a 1 kilobase region that may be necessary for late expression of D-Pax2.  These 
results may have important implications in helping elucidate the genetic control of the Pax2 gene in 
human renal development and tumor growth.  
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Automated scoring of high school students’ essays and the improvement of student 
writing 

Presenting Author: Other Authors: 

Alyssa H. Kavanagh (’10) Karen Kusiak  
Department: 

Education Program, Colby College, Waterville, ME 
Abstract: 

This study examines the series of essays that 4 Maine high school students submitted to the 
MyAccess automated scoring program. The essays were analyzed to determine the extent to which 
the scores that were derived through MyAccess agree with the scores assigned by practicing English 
teachers and a pre-service English teacher. Further, the content of the various drafts of the essays 
were analyzed to determine the strategies students used to improve their scores from the automated 
scoring system. Results of the study suggest strategies that high school English teachers could 
consider when they use automated scoring programs with their students. 
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Abstract Title:  

Development of a system to autonomously analyze bioavailable iron and copper 

Presenting Author: Other Authors: 

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

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

Iron and copper are essential micronutrients for all oceanographic phytoplankton therefore, metal 
concentrations are critical to regulating global carbon levels.  Current analytical methods for 
measuring iron and copper take days and are analytically challenging, which accounts for the 
significant under sampling of the ocean for these elements.  We have designed and constructed an 
automated system which allows for the preconcentration and analysis of bioavailable metals in 
seawater.  Using a Labview program, we integrated a Tecan syringe pump, an ASX 260 
AutoSampler,and a 10-way valve with an inductively coupled plasma (ICP) instrument.  The new 
analytical system uses the syringe pump to deliver samples and reagents to a desferrioxamine-B 
analytical column which complexes iron and copper from seawater. The syringe pump allows for full 
programming of flow rates and accurate addition of solutions at pressures under 100psi.  The setup of 
the syringe pump and the 10-way valve allows for column elution directly into an ICP.  This design 
runs four samples per hour and with the autosampler, can be programmed to run for an entire day 
without additional inputs.  This process takes less time than the traditional methods of measuring iron 
and copper in sea water. 
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Abstract Title:  

Social interaction system for humanoid robot 

Presenting Author: Other Authors: 

Brian M. Leighton (’10) Leah R. Perlmutter (’12) and Bruce A. Maxwell 
Department: 

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

If a humanoid robot is to interact with people, movement quality will play a significant role in 
communication. Smoothing acceleration in a motion can make the robot seem less mechanical and 
more personal. Accelerating at different rates or in different patterns can help to express emotions. 
We are programming the robot to do a variety of different acceleration patterns for any motion. We 
expect our work on movement quality will facilitate human-robot interactions.  We are also trying to 
develop situations where our robot can interact with people.  For these situations we choose two 
games.  The first is Simon says, where the robot is Simon and tries to trick people.  The second is a 
game modeled after croquet, where the person will try to get their object to the goal before the robot.  
Through these games and the robot's natural movements, we hope to create an environment where 
interacting with the robot is natural. 
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A bird’s eye view of the economic meltdown 
Presenting Author: Other Authors: 

Teko Mmolawa (’12) Michael Donihue 
Department: 

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

This project aims to explore how GIS software can be used to express economic data and trends 
spatially. We will generate colour coded maps to show how certain economic indicators can change 
over a period of time. As an example we will explore the progression of the sub-prime mortgage 
market crisis and how it led to the economic recession the USA has/is experiencing. More specifically 
we will look at the changes in financial and economic indicators such as housing prices, 
homeownership, unemployment rates, and percentage of sub-prime loans issued at the state or 
county level (as data availability permits). This will be done in order to help us understand which areas 
of the US were the least or most affected by the downturn and why. We will collect census data and 
financial data and use ArcGIS® and possibly Microsoft Excel® to create maps that represent this data 
in a spatial format.    
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Cytotoxicity of (1-chloroethenyl)oxirane and related DNA interstrand cross-linkers on 
the 6C2 cell line 

Presenting Author: Other Authors: 

Christopher Ng (’11) Brian A. Wadugu (’09) and Julie T. Millard 
Department: 

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

A correlation between industrial exposure to chloroprene, a widely used petrochemical in the 
production of synthetic rubbers, and lung cancer has been found, leading to the compound’s 
classification as a possible human carcinogen. (1-chloroethenyl)oxirane (CEO), a metabolite of 
chloroprene implicated in its toxic effects, is under investigation by the Millard laboratory to determine 
the possible mechanisms that lead to carcinogenicity. We synthesized CEO for comparison to the 
structurally similar compounds diepoxybutane (DEB) and epichlorohydrin (ECH), two other suspect 
carcinogens studied in our lab. We used denaturing polyacrylamide gel electrophoresis to monitor 
possible formation of interstrand cross-links by (1-chloroethenyl)oxirane and found evidence for 
cross-linking at deoxyguanosine residues within 5’-GC and 5’-GGC sites. Our long-term goal is to 
discover how DNA cross-linking relates to cytotoxicity and apoptotic potential for CEO, DEB, and 
ECH. Flow cytometry with propidium iodide staining was used to quantify the cytotoxicity of each 
cross-linker in HL60 human leukemia cells. From these data, LD50 values were calculated for each 
compound. It was established that DEB was the most cytotoxic, followed by CEO then ECH. These 
assays along with CellQuanti-MTTTM Cell Viability Assays are currently being used to investigate the 
cytotoxic potentials of each cross-linker in 6C2 chicken erythro-progenitor cells. These results of 
these studies should improve upon the current understanding of the relationship between DNA 
interstrand cross-linking and biological outcome (e.g., carcinogenicity versus antitumor potential) 
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What role do economic factors play in explaining presidential approval? 

Presenting Author: Other Authors: 

Khoa T. Nguyen (’11) Michael R. Donihue 

Department: 

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

An overview of graphs generated from Gallup Poll Data on Presidential Approval shows that the 
approval is trended. Approval is normally high at the beginning of a presidency, then drifts downward to 
the bottom and gradually rises again near the end of a term. As John Mueller, an expert in presidential 
approval has commented that, “if a president wants to leave office a popular man, he should either (1) 
be Dwight Eisenhower, or (2) resign the day after inauguration.” The so-called honey moon affect, or 
essentially the building up of hope and expectation among the public as a new presidential term coming 
helps explain this trend in presidential approval. There are exceptions, however, and President Clinton’s 
term provides a prime example. He started out with relatively low approval ratings, and it seemed to be 
decreasing until August 1994 at below 40%. Yet after this low point, his approval started to rise and 
remained high throughout his presidency. President George W. Bush, on the other hand, started out his 
first term with not very high ratings, yet he had a dramatic boost in his approval rating right after 
September 11, reaching 90% and remained near 80%, thanks to a rally effect. These two exceptions 
indicate that there are other factors in place, in addition to the traditional honey moon effect. In my 
poster session I will look at the link between economic conditions and approval. Whether a farmer or a 
banker, everyone cares about how well the economy is doing, and indirectly how they as individuals 
benefit from the direction the economy is going toward. The level of unemployment, inflation, minimum 
wages, and interest rates are among the possible explanatory variables. In addition, by studying these 
variables at the macroeconomic level, I hope to get a sense of individual-level perceptions, and their 
corresponding reactions to presidential approval. As a whole, the public would reward or punish a 
presidency depending on how well they fare at any point in time of economic condition.  
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Image analysis for biological applications 

Presenting Author: Other Authors: 

Daniel H. Nolan (’10) Bruce A. Maxwell 
Department: 

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

The goal of this project is to develop applications to enhance productivity and work flow of biological 
imaging applications. The initial application was imaging and counting bacterial colonies using a 
custom design imaging rig with a high resolution video camera and computer controlled lighting. 
Additional applications have included tracking tidal snail movement for Jon Lefchek ’09, more 
advanced colony analysis such as quantifying biofilms, and analyzing images of rat hippocampal 
brain cells to quantify amounts of stained and unstained cells in rat hippocampal regions and 
surrounding cortex. The use of imaging and custom-designed applications to improve workflow has 
enabled biologists to capture higher quality, more quantitative data than permitted by existing 
procedures. 
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Synthesis and applications of N-isobutyl-3,6-dihydroxycarbazole 

Presenting Author: Other Authors: 

Kwadwo Opoku-Nsiah (’11) Jeffrey L. Katz and Jay W. Wackerly 
Department: 

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

The synthesis of N-isobutyl-3,6-dihydroxycarbazole (4) was completed in a three-step process as 
seen in Scheme 1. The nucleophilic hydroxyl groups on 4 react with an electron deficient aromatic 
dihalide (electrophile). The product of the reaction of two carbazoles and two electrophiles yield an 
oxygen bridge cyclic structure resembling a calixarene. The synthesis of these macrocycles will be 
attempted with varying electrophiles. The fluorescence characteristics of carbazole derivatives can be 
used to study potential applications of these macrocycles through quantitative fluorescence emission 
measurements.      
 
 
 
 
  
 
 
 

Scheme 1. Synthesis of N-isobutyl-3,6-dihydroxycarbazole 
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On and off the reservation: transitional struggles in Native American education 

Presenting Author: Other Authors: 

Emily Pavelle (’10) Independent Research 
Department: 

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

This research project is the beginning of a yearlong independent study in New Mexico concerning 
Native American youth and the education system. It is an ethnography using fieldwork in New Mexico 
throughout the month of January to gain a better understanding of the struggles concerning Native 
American education in the Southwest and to look at the ways in which native culture has been 
influenced by white attempts at assimilation and education. The central questions focus on the 
transitional period between reservation education and mainstream education. The transition can occur 
when moving from tribal elementary schools to non-reservation high schools or from reservation high 
schools to higher education off the reservation. Regardless of when the transition occurs, these 
students face many of the same problems. Central to these struggles is the question of cultural 
identity. How can native culture and values continue in non-native school systems that often neglect 
true multiculturalism? Does leaving the reservation imply leaving one’s culture? How does this “loss of 
culture” create alienation between natives on and off the reservation?  In such a predominantly white 
society, does tribal schooling negatively affect students? How do expectations affect the native 
students’ ability to succeed? Most importantly, how can education systems, both on and off the 
reservation, be adjusted to alleviate these transitional struggles?  
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The effects of Laromustine on purified human DNA ligase III 

Presenting Author: Other Authors: 

Bridget Reichelderfer (’10) Jo Bellairs (’11) and Kevin P. Rice 
Department: 

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

Laromustine is an anticancer prodrug in clinical trials to treat leukemia and certain brain cancers. The 
cytotoxicity of Laromustine results primarily from its ability to crosslink DNA. Laromustine’s therapeutic 
efficacy is also related to its carbamoylating activity, which may disrupt DNA base excision repair. 
However, the extent to which carbamoylating activity interacts with this repair pathway is still 
unknown. The purpose of this study is to examine if Laromustine inhibits DNA ligase III, a critical 
enzyme in base excision repair. This information is crucial to understanding the molecular mechanism 
of Laromustine. In order to accomplish this, the Lig 3 gene will be acquired and then cloned into an 
expression vector capable of overexpressing the protein in bacteria. The protein will be purified to 
homogeneity using a histidine-6 affinity tag. Once DNA ligase III is made, the effects of Laromustine 
will be studied using an assay in which 32P-labeled, nicked oligonucleotide duplexes are sealed by Lig 
III and monitored using denaturing gel electrophoresis and phosphorimagery.  Ligase activity will be 
measured with and without protein exposure to Laromustine and related agents. 
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Melatonin production & cycle causation in Uca Pugilator  

Presenting Author: Other Authors: 

Ben Rooney (’10) and Victor Gagne (’09)  Andrea Tilden 
Department: 

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

Many studies have been done to determine the physiological and behavioral effects that melatonin 
has on invertebrates. Melatonin, a lipohillic hormone, has a ubiquitous presence inside many 
invertebrates.  While high levels of melatonin have been found in various tissues and the hemolymph 
of invertebrates, there has been no conclusive data as  to what tissues produce this melatonin.  
Furthermore, in invertebrates, there is great variability in there melatonin cycle.  Peaks have been 
reported in both photophase and scotophase of even the same species. Currently, there is 
speculation that differing cycles could be caused by sex, season, time of day, of tide.  In this 
experiment, fiddler crabs (Uca Pugilator) were acclimatized to a LD 12:12 photoperiod for one full 
week.  Different tissues were then dissected and cultivated for 24 hours, with growth medium 
extraction and replacement occurring every three hours.  Using an ELISA (Enzyme-linked 
immunosorbent assay), we hope to determine which tissues produce melatonin and at what time.  
From this, we plan to acclimatize the crabs to different environments, including tidal changes, and 
using an ELISA, determine what is the cause for these melatonin peaks. 
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The effects of melatonin on the circadian rhythm of the zebrafish immune response 

Presenting Author: Other Authors: 

Catarina Ruksznis (’10) and 
Jessica Acker (‘10J) Corey Martin (’10) and Lynn Hannum 

Department: 

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

The innate immune system functions as the first line of defense against invading pathogens. Cells of 
the innate immune system include the phagocytes, which bind, phagocytose (engulf) and kill 
pathogens. Our laboratory has shown that the percentage of zebrafish kidney leukocytes actively 
participating in phagocytosis varies in a circadian manner. Circadian patterns are created by 
endogenous pacemakers and are entrained by environmental cues, primarily the light-dark cycle. 
Secretion of the hormone melatonin by the pineal gland is a circadian oscillator sensitive to changes 
in lighting, and is believed responsible for the regulation of peripheral circadian patterns in 
physiological activity. Our current research shows that the percentage of zebrafish phagocytes 
engulfing E. coli reaches a trough later in the daily light period (6 PM), then increases at the beginning 
of the dark period (10 PM).  We are working to determine whether phagocytosis is influenced by the 
daily rise in melatonin levels, which occurs near the onset of darkness. By adding exogenous 
melatonin to the zebrafish tank water at 4 PM, we cause the daily melatonin rise to occur earlier. This 
results in an increased percentage of cells participating in phagocytosis at 6 PM, but does not affect 
participation at 10 PM when melatonin levels are naturally high. The addition of the melatonin receptor 
antagonist luzindole negates the effects of the exogenous melatonin, bringing the percent 
participation in phagocytosis at 6 PM back to the level observed in control samples.   
 

 
 
 
 
 
 
 
 
 
 



  
Session ID:  

P-31  
Abstract Title:  

A phase-only model of entrainment of the animal circadian clock to natural variation 
of light 

Presenting Author: Other Authors: 

Katherine S. Smith (’12) Stephanie R. Taylor 
Department: 

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

Circadian rhythms are the roughly 24-hour endogenous cycles of organisms. As the natural period is 
rarely exactly 24 hours, the biological rhythms must be synchronized to external cues through a 
process known as entrainment. The internal time is synchronized to the external time of the local 
environment through entrainment to the daily light/dark cycle or other zeitgebers (German for time-
giver). This allows for the anticipation of regular environmental changes to which organisms need to 
react appropriately. When exposed to constant darkness, organisms will free-run at their natural 
circadian rhythm until their clock is adjusted to the 24-hour cycle of the earth by light. 
 
Using a phase-only ordinary differential equation model of the animal circadian clock and the concept 
of a velocity response curve, the process of entrainment will be studied. We will investigate the 
variation seen naturally in the environment, starting with changing photoperiods and moving on to 
varied intensities. With data downloaded from the National Solar Radiation Database for Waterville, 
we will model and analyze how the natural variation of light intensity affects the process of 
entrainment for both diurnal and nocturnal animals. This investigation is being done to advance the 
understanding of the continuous and discrete theories of entrainment and to produce further 
questions to be investigated by in vivo studies. 
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Flap endonuclease-1 activity in the presence of the anticancer drug Laromustine 

Presenting Author: Other Authors: 

Jared L. Tepper (’10) Kevin P. Rice 
Department: 

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

Leukemia is cancer of the blood and bone marrow; its different types accounted for approximately 
10% of the new cancer cases diagnosed in 2008. Laromustine is a novel anticancer prodrug being 
used to treat leukemia, as well as brain cancer, and is currently in Phase III clinical trials. In the body, 
the drug decomposes into two different active forms, one of which damages cellular DNA and causes 
cell death. The other form augments cell death in ways not yet completely understood. We in the Rice 
Lab are interested in uncovering these relatively unknown mechanisms. It has been previously shown 
that Laromustine inhibits several enzymes involved in cellular DNA repair mechanisms. We are 
investigating whether these inhibitory actions affect purified Flap endonuclease-1 (FEN-1), an enzyme 
involved in DNA base excision repair (BER) and DNA replication. Because it cleaves the “flaps” of 
branched DNA that are generated during these two processes, FEN-1 is essential for cell survival and 
proliferation. BER is likely important in a cell’s response to Laromustine. Inhibition of FEN-1 would 
inhibit this mechanism and therefore increase the susceptibility of leukemia cells to cytotoxic DNA 
damage. 
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Abstract: 

Vibrio cholerae is the gram-negative aquatic bacillus that is the causative agent of the severe 
diarrhoeal disease cholera. It has been shown that the secreted GlcNAc binding protein (GbpA) 
mediates V. cholerae attachment to epithelial cells in the small intestine and chitin via interactions with 
GlcNAc residues. Furthermore, it has also been shown that a GbpA homolog is present in other 
sequenced Vibrio related species. Our research is focused on determining if a GbpA homolog can be 
found in bacterial isolates obtained from Maine aquatic environments. Bacteria isolated from 
crustaceans and other chitin sources in both the commercial and native environment were cultured 
and analyzed with16s rRNA analysis for identification. Vibrio related species were selected for further 
analysis for protein expression. Supernatant and whole cell extracts of various Vibrio related strains 
were probed with polyclonal GbpA antisera in western blotting experiments. Preliminary results 
indicate that aquatic isolates including Bacillus, Aeromonas, and Vibrio species encode and express a 
GbpA homolog. An allelic exchange system will be used to obtain chromosomal gene deletions of 
gbpA in select isolates. Deletion strains will then be used for in vitro attachment assays to GlcNAc, 
chitin beads, shell substrates, and intestinal epithelial cells. These will indicate whether GbpA proteins 
are involved in the processes of surface attachment during infection of a host organism and/or in the 
natural aquatic environment.  
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Abstract: 

In cooperation with the George Mitchell School and funded by the Goldfarb Center, the researchers 
have been working to determine what, if any, factors may help to predict which children will struggle 
during their kindergarten year of elementary school. More specifically, we are looking to identify 
variables influencing reading ability in terms of kindergarten readiness. Thus far, our results indicate 
that maternal education and child gender influence process variables as reported by the children’s 
teacher as well as reflected in the scores on pre- and post-kindergarten evaluation exercises. 
Additionally significant correlations have been found between factors measuring time spent reading. 
By the end of the summer we hope to meet with the representatives from the George Mitchell School 
to present our findings. 
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Abstract: 

Today's modern robot requires a myriad of different software and hardware components working 
together to produce a viable product. These components include everything from video processing 
software to microphones and sonars. Naturally, said robot constituents require a high CPU overhead 
from available resources – an overhead the current Colby Robotics lab robots are not capable of 
sustaining. To upgrade our current fleet of robots to modern standards, both installed software and 
current CPUs need to be replaced. We found that the easiest and most flexible way to upgrade said 
robots is to attach a netbook with recent software and capable hardware, then control aspects of 
each robot through the netbook. 
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Abstract: 

The goal of this project is to synthesize and characterize oxacalixarenes by 3+1and 3+3 fragment 
coupling under SNAr conditions using the reaction partners shown in Figure 1. The synthesis and 
isolation of trimer 1 have been optimized. The reaction between 1 and 5 is now being studied to 
afford oxacalixarenes of different sizes at their maximum yields. The synthesis and isolation of trimer 
2, on the other hand, will make possible the formation of oxacalix[n]arenes (n=4, 6) through reactions 
between 2 and 3 as well as 2 and 4. The oxacalixarenes formed through such fragment coupling 
reactions will be new members of the oxacalixarene family because of the presence of the nitrile 
groups. 
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Figure 1. Reaction partners in fragment coupling reactions 

 

 
 


