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Session I:  Biology & Psychology
2:30 p.m.
Charles Langelier, Department of Biology


Biodegradation of Methyl Tert-Butyl Ether by Soil Bacteria

2:45 p.m.
Amanda Ganong, Department of Biology
Characterization of Mercury and Antibiotic Resistant Bacterial Strains Isolated from the Oral Cavity of Humans

3:00 p.m.
Carrie Brooke, Brooke Frappier, and Sandi Mattfeldt, 

Department of Biology
Physiological Effects and Applicable Treatments of Unknown Pathogens in Maine State Hatchery Lake Trout 

3:15 p.m. 
Tracy Freuder and Ilana Hobson, Department of Biology
Determining Maximum Nitrogen Utilization by Four Strains of Aureococcus anophagefferens:  Growth in Response to Varying Ammonia Concentrations


3:30 p.m.
BREAK

3:45 p.m.
Matthew Stokes and Mark Baesl, Department of Biology
Bioremediation of Toxic Soils:  Identification and Characterization of Lead and Chromium Tolerant Bacteria
4:00 p.m.
Paul Berube, Mark Baesl and Matthew Stokes, Department of Biology
Investigation of Plasmid-Based Resistance to Lead and Chromium in Isolates of Pseudomonas and Streptomyces 

4:15 p.m.
Vanessa Wade, Department of Psychology
The Relationship Between Level of Moral Judgment and Cognitive Dissonance Following Alcohol Consumption

4:30 p.m.
Suzanne Heon, Department of Psychology
The Interactive  Effects of Sensation Seeking and Extrinsic Rewards on Risk-Taking Behaviors

ABSTRACTS

THURSDAY, APRIL 27, 2000

BIODEGRADATION OF METHYL TERT-BUTYL ETHER BY SOIL BACTERIA.
Charles Langelier, Department of Biology, Colby College.
Methyl tert-Butyl Ether (MTBE) is a fuel additive that has been shown to contaminate ground water supplies throughout the United States.  Despite the fact that this substance is being rapidly phased out, resultant contamination from past usage is still a problem.  In order to understand the environmental fate of this pollutant, as well as explore possibilities for bioremediation, it was of interest to isolate bacterial strains capable of degrading MTBE.  Initially, two bacterial strains with known MTBE degradative abilities were examined.   The first, Mycobacterium vaccae, contains a propane monooxygenase that permits MTBE degradation.  The second, P. putida, is able to degrade MTBE because of an inherent ability to utilize camphor as a carbon and energy source.  In addition,  samples of soil were acquired from sites proximal to gas fueling stations and examined for the presence of bacterial strains with MTBE biodegradative abilities.  Soil samples were inoculated into basal salts liquid and solid plating culture enrichment media containing MTBE and 2-propanol as the sole sources of carbon and energy.  Several cultures were shown to utilize both 2-propanol and MTBE, suggesting the presence of propane monooxygenase and thus the potential for MTBE biodegradation.  Currently, the MTBE biodegradative abilities of M. vaccae  and P. putida  are being compared with those of the isolated bacterial strains.  The relative rates of MTBE biodegradation are being measured by headspace analysis coupled with gas chromatography and mass spectrometry.  Microbial characterization of the natural bacterial isolates is also in progress.

CHARACTERIZATION OF MERCURY AND ANTIBIOTIC RESISTANT BACTERIAL STRAINS ISOLATED FROM THE ORAL CAVITY OF HUMANS.

Amanda Ganong, Department of Biology, Colby College.

Today, antibiotic resistance is a problem of increasing importance within the medical community.  This study focused on the prevalence of mercury resistance in the oral flora of human subjects, as in the past, its presence has been highly correlated to the presence of antibiotic resistance.  Oral samples were taken from 22 individuals, by a certified dentist, in a standardized manner (samples taken from the inside of the lower left molar; tooth # 21).  The samples were transferred to sterile swabs and inserted into liquid culturette transport media.  Within 72 hours, all samples were plated on media containing Brian Heart Infusion (BHI), and BHI + 100µM HgCl2.  Cultures were incubated aerobically at 37˚C for 24 hours, wherein 

samples were counted using the viable plate technique. Results showed the presence of mercury-resistant colonies in all samples, with resistance ranging from 0.06-87.34% of the total microbial population recovered.  The 100µM HgCl2 colonies were replica plated onto 50µg/mL ampicillin, 25µg/mL streptomycin, 15µg/mL tetracycline, 200µM HgCl2, and control BHI plates.  Varying patterns of resistance emerged, but all colonies displaying 200µM HgCl2 resistance were resistant to 1-3 antibiotics, while those displaying only 100µM HgCl2 resistance did not reflect any antibiotic resistance.  The 200µM HgCl2 resistant bacterial isolates were tested for resistance to eight antibiotics by the Kirby-Bauer technique.  Fifty-three percent of all isolates tested were found to be resistant to all antibiotics used in this study.  Microbial characterization of the mercury resistant isolates revealed that Gram negative and Gram positive bacilli and cocci were represented.

PHYSIOLOGICAL EFFECTS AND APPLICABLE TREATMENTS OF UNKNOWN PATHOGENS IN MAINE PHYSIOLOGICAL EFFECTS AND APPLICABLE TREATMENTS OF UNKNOWN PATHOGENS IN MAINE STATE HATCHERY LAKE TROUT.   Carrie Brooke, Brooke Frappier, and Sandi Mattfeldt, Department of Biology Colby College.

Increasing destruction of natural habitat coupled with strong fishing pressures, Maine, like many other states, relies on hatchery reared fish to stock local lakes and rivers.  Unfortunately, hatchery conditions can often be a breeding ground for various pathogens that can considerably reduce the number of fish available for stocking.  In this study, we were given two unknown pathogens found in the fry mash of the New Gloucester Maine State Hatchery.  Our objective was to classify these unknowns, determine antibiotic susceptibility, and observe effects of the putative pathogens on the fish in a controlled environment.  Classification revealed the first pathogen to be an Acinetobacter sp bacterium and the second, a yeast of the species Candida.  Lake trout were acquired through the Governor Hill Hatchery and placed in acrylic glass flow tanks for observation.  The Acinetobacter sp was subjected to Koch’s Postulates in an attempt to identify this strain as a causal agent of trout fry disease in the fish hatchery environment.  One flow tank containing twelve fish was challenged with Acinetobacter sp, and the other containing twelve fish was an uninoculated control.  Upon necropsy, the organs of individual trout will be homogenized and inoculated onto plating culture media in an attempt to recover and identify Acinetobacter sp as the suspected causal agent of disease.  Various antibiotics will be used to determine the feasibility and the efficacy of treating the trout in situ which have been experimentally subjected to bacterial infectious disease.

BIOREMEDIATION OF TOXIC SOILS; IDENTIFICATION AND CHARACTERIZATION OF LEAD AND CHROMIUM TOLERANT BACTERIA.

Matthew Stokes, Department of Biology, Cobly College.

The contamination of soil, sediment, and water by toxic metals is a major problem worldwide, both environmentally, and economically.  Bioremediation of these wastes has been investigated increasingly in recent years as an alternative to chemical removal methods.  Bacterial isolates can modulate the solubility or toxicity of toxic metals through redox reactions.  In this study, bacterial isolates from the Hawk Ridge composting facility were grown on lead (II) or chromium (VI) solid plating culture media, to isolate tolerant strains.  One isolate was obtained from the lead-amended media, and 5 from the chromium plating media.  The lead isolate was determined to be a member of the genus Pseudomonas , while the chromium isolates were found to be members of the genus Streptomyces .  Increasing amounts of the metal were used to determine maximum tolerance by the bacteria.  SEM and TEM analyses have been conducted to look for colloid formation in the lead isolate, and investigate differential spore formation in the chromium isolates.  Reduction assays have been performed to test the hypothesis that the bacteria are reducing the metal, not just tolerating its presence.  Together, these data show that the isolates are capable of tolerating high levels of lead or chromium, and may be able to reduce the metal as well.

DETERMINING MAXIMUM NITROGEN UTILIZATION BY FOUR STRAINS OF AUREOCOCCUS ANOPHAGEFFERENS: GROWTH IN RESPONSE TO VARYING AMMONIA CONCENTRATIONS.  Tracy Freuder and Ilana Hobson, Department of

Biology.

There are many studies addressing the nitrogen metabolism of the marine alga, Aureococcus anophagefferens.  This species of algae is responsible for certain "brown tide" blooms which have occurred over the past several years.  Previous research has indicated that the rate of uptake of urea and other dissolved organic nitrogen (DON) sources is much higher than that of inorganic nitrogen.  However, all nitrogen is eventually reduced to ammonia in the cell, which is the only usable form for A. anophagefferens.  Research leading up to this study involved two assays of one strain of A. anophagefferens  to examine growth, one with sea water enriched with ammonia and the other with sea water enriched with ammonia and nitrate.  The results demonstrated the sensitivity of A. anophagefferens to ammonia in concentrations as low as 20 (M.  This study expanded on the previous research by repeating the procedure with four strains of A. anophagefferens  in artificial seawater to improve the accuracy of the assay.  The organisms showed inhibited growth in the artificial media.  This may be explained by alterations of the bacterial consort communities, that appear to have a symbiotic relationship with the algae. 

These consortia appear to be partially comprised of methylaminotrophic bacteria,

which are obligate one carbon compound (C1) oxidizers.  Efforts are currently underway to isolate these bacterial consorts from one another so they may be identified and characterized.

INVESTIGATION OF PLASMID-BASED RESISTANCE TO LEAD AND CHROMIUM IN ISOLATES OF Pseudomonas  AND Streptomyces .

Paul Berube, Mark Baesl, and Matthew Stokes, Department of Biology, Colby College

Many bacteria contain exogenous pieces of DNA, such as plasmids, which code for proteins supplementary to chromosomal gene products.  Although they are not needed for the basic functioning of the cell, they can increase competitiveness in the environment.  Many plasmid genes confer resistance to organic and inorganic chemicals and produce products that inhibit the growth of other competitors, thereby increasing the survivability of the cell.  In this study, bacteria resistant to Pb(II) and Cr(VI) were examined to determine if their resistance was plasmid based.  Toxic metal resistant strains of Pseudomonas and Streptomyces were isolated from compost with inherently high concentrations of heavy metals at the Hawk Ridge composting facility.  The Pseudomonas strain was tolerant of at least 50 mM Pb(II) and the five isolates of Streptomyces were tolerant of at least 250 mM Cr(VI).  Curing experiments were performed to differentially inhibit the replication of plasmids.  Ethidium bromide was used as the curing agent for the Pseudomonas cells and mitomycin C was used for the Streptomyces cells.  Gel electrophoresis of isolated plasmids showed that one piece of DNA was retained in all colonies examined for the Pseudomonas isolate.  This plasmid has been examined for the ability to confer resistance to susceptible Esherichia coli and P. putida cells.  Curing of plasmids from the Streptomyces strains using mitomycin C has proved ineffective, but pulse field gel electrophoresis has been used to examine the cells for the presence of large linear plasmids which have been previously shown to harbor resistance genes.

THE RELATIONSHIP BETWEEN LEVEL OF MORAL JUDGMENT AND COGNITIVE DISSONANCE FOLLOWING ALCOHOL CONSUMPTION

Vanessa Wade, Department of Psychology

The present study examined the relationship between one's level of moral conservatism and experience of cognitive dissonance following unexpected alcohol consumption.    Two sets of questionnaires were distributed to a random sample of 150 first year Colby students.  The first set included three questionnaires: one concerning students' attitudes toward campus issues with an emphasis on alcohol; another designed to measure moral conservatism; and the third asked students about their anticipated weekend plans.  The second set, distributed one week after the first, included a questionnaire concerning students' actual weekend activities and the same attitude questionnaire the students completed at time one.  Sixty-five completed sets of questionnaires were received.  Those who did not plan to consume alcohol on the weekend and subsequently did not were not found to be dissonant; their attitudes changed very little from time 1 to time 2. Those who did not plan to consume alcohol on the weekend but did changed their attitude toward alcohol in a slightly more liberal direction.  The data were then further analyzed to determine the effect of moral conservatism on attitude change.  Those who were found to be high on the measure of moral conservatism and who consumed alcohol when they did not expect became more conservative in their attitude toward alcohol. Those who were found to be low on the measure of moral conservatism and who consumed alcohol when they did not expect became more liberal in their attitude toward alcohol.
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Session IV:  Biology 
2:30 p.m.
Scott Friedman, Department of Biology
Time Budgets in Wintering Gray Jays, Perisoreus canadensis, with Relation to the Ambient Environment 

2:45 p.m.
Wilder T. Doucette, Department of Biology
Octopamine Modulation of Cockroach, Periplaneta americana Projection Neuron Firing Characteristics: An Underlying Mechanism in Associative Odor Learning?

3:00 p.m.
Paddy Sullivan, Department of Biology
A GIS Assessment of Landscape Patterns in Eastern Sumatra with Implications for the Persistence of Sumatran Tigers, Panthera tigris sumatrae 

3:15 p.m.
BREAK
3:30 p.m.
Tiffany Frazer, Department of Biology
HMG-4 Gene Expression in Differentiating Hematopoietic Cell Lines

3:45 p.m.
Chris Davis, Mark Harries, Brian Hiester and Hubert Lam, Department of Biology

The Effects of Live and Dead Sperm on Fertility in Mice  

4:00 p.m.
Paul Berube, Department of Biology

Profiling Bacterial Population Changes of Mixed Species Drinking Water Biofilms Using Denaturing Gradient Gel Electrophoresis
ABSTRACTS
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TIME BUDGETS IN WINTERING GRAY JAYS, PERISOREUS CANADENSIS, WITH RELATION TO THE AMBIENT ENVIRONMENT.  Scott Friedman, Department of Biology, Colby College. 

Gray Jays, Perisoreus canadensis, are a medium size bird found in the northern boreal and sub-alpine forests of North America year round (Strickland, 1993).  Gray Jays have been well studied experimentally (feeding and caching behaviors) yet their natural foraging and activity patterns are relatively unknown.  Additionally, their behavioral changes from winter to spring have not been examined.  This study described Gray Jay foraging and activity patterns and investigated whether the changing ambient environment (temperature, day length and snow depth) had an effect on their behavior.  By having one member of two different family groups radio tagged I was able to follow individual birds and record pre-defined behaviors every one for a maximum of 30 minutes (average n/day = 26.4).  The birds were relatively rarely observed foraging and most often were perched in spruce trees.  As temperature and day length decreased the percentage of time spent foraging decreased.  They foraged more often in spruce trees than any other tree species.  None of the other behaviors I recorded appeared to be affected by the changing ambient environment.   

OCTOPAMINE MODULATION OF COCKROACH PERIPLANETA AMERICANA PROJECTION NEURON FIRING CHARACTERISTICS: AN UNDERLYING MECHANISM IN ASSOCIATIVE ODOR LEARNING?  Wilder T. Doucette, Department of Biology, Colby College.

Associative odor learning is an essential component of insect foraging behavior.  Insect appetitive learning has many characteristics of associative learning well known from mammalian learning studies.  It follows the rules of classical conditioning so that the insect learns to pair an odor with a positive reward (food source).  Work in the Honeybee, Apis mellifera, has led to the discovery of a class of neurons (VUM), also found in the cockroach, responsible for mediating the reinforcing function through modulation of the intrinsic olfactory pathway.  Previous work by Hammer and Menzel elucidated that this class of neurons releases octopamine.  They also found that the pairing of an odor stimulus with an octopamine injection to relevant brain areas caused associative odor learning to occur as measured behaviorally.  Staining of VUM neurons has revealed that they innervate neuropils of the antennal lobes (AL), mushroom bodies (MB), and the lateral protocerebral lobes (LPL).  They found that


 odor paired octopamine injection to only the AL or MB resulted in associative learning.  Popular scientific opinion is that octopamine modulation in the AL and MB each contribute differently to the formation of a stable long-term associative memory. This study investigated dose related octopamine modulation in the antennal lobe by recording electrical activity from projection neuron axons in the medial antenno-glomerularis-tract.  This was accomplished with an extracellular electrode array known as a tetrode.  Five different octopamine concentrations were tested (0.1 nM-1000 nM) in addition to the control (0 M).  Each concentration tested consisted of 22 stimulations in which four odors were tested per stimulation with an inter-odor period of 3 seconds and an inter-stimulation period of either 2 min or 10 min.  The first six stimulations (2 min intervals) were carried out in normal saline, the next 8 (first six-2 min and last two were 10 min inter-stimulus intervals) were in saline containing the octopamine concentration being tested, and the final 8 (same stimulus protocol as last) were carried out in normal saline.  Only modulation by the highest concentration of octopamine (1000 nM) resulted in activity changes, in all odors tested, which were significant and persistent beyond removal of octopamine.  The first activity change was a significant increase (P<0.001) in firing frequency from pre to post-treated, for each odor tested, as revealed by a factorial ANOVA testing with Fisher's PLSD post-hoc tests.  The second activity change was a noticeable increase in apparent firing synchronization in comparison to all lower concentrations tested.  The modulations of the antennal lobe output varied subtly with odor and persisted after removal of the octopamine, suggesting that these changes must represent some of the contribution of the antennal lobe to the formation and maintenance of a stable long term memory.

A GIS ASSESMENT OF LANDSCAPE PATTERNS IN EASTERN SUMATRA, INDONESIA WITH IMPLICATIONS FOR THE PERSISTENCE OF SUMATRAN TIGERS Panthera tigris sumatrae.  Paddy Sullivan, Department of Biology, Colby College 

The World Conservation Union recognizes the Sumatran tiger (Panthera tigris sumatrae) as critically endangered.  An estimated 400 Sumatran tigers remain in the five major national parks of Sumatra, while an additional 100 may live in unprotected forests. This study examines the landscape patterns in Eastern Jambi Province, to explore the potential for connectivity between Berbak and Bukit Tigapuluh National Parks.  Digital land use, ecosystem type and road data were acquired from a European research consortium working with the Indonesian Ministry of Forestry.  A LandSat TM satellite image was used to classify land use and land cover based on spectral reflectances.  Those areas with reflectance values indicating relatively undisturbed forest cover were identified.  Using the digital land use and ecosystem data, areas in the landscape that theoretically should serve as potential tiger habitat were identified. Areas within one kilometer of roads were eliminated from the analyses.  The resulting proportion of the Eastern Jambi landscape, which appeared as a mosaic of patches, was analyzed on a patch by patch basis, to identify areas that could serve as potential tiger habitat.  The two data sets were compared.  There is considerable disparity between areas that, on the basis of Indonesian Ministry of Forestry classifications, are theoretically potential tiger habitat and the areas that appear suitable following satellite image analyses.  This suggests that the landscape classifications of the Indonesian Ministry of Forestry are not a good indicator of potential tiger habitat. Analysis of the LandSat TM image identified a potential corridor of relatively undisturbed forest of with an approximate length of 128 km and an area of 5,210 km2 spanning much of the distance between Berbak and Bukit Tigapuluh National Parks.  The potential corridor could provide a buffer to the western boundary of Berbak National Park. As a consequence of cloud cover in the LandSat TM image, it remains unknown whether the potential corridor extends as far west as the southern border of Bukit Tigapuluh National Park.  Examination of the area surrounding the southern Bukit Tigapuluh border, as well as the landscape between Bukit Tigapuluh and Kerinci Seblat National Parks is recommended for further research.    

HMG-4 Gene Expression in Differentiating Hematopoietic Cell Lines.  David M. Bodine, Genetics and Molecular Biology Branch, NHGRI, Bethesda, MD, and Tiffany Frazar, Department of Biology, Colby College.

The HMG-4 nucleotide and protein sequences are highly homolgous to HMG-1 and HMG-2, two ubiquitously expressed chromatin bending proteins.  Previous work showed that HMG-4 mRNA could be detected in bone marrow, but not in any adult mouse tissue.  In order to determine the role of the HMG-4 protein in cell differentiation, three hematapoietic cell lines were induced to differentiate into more mature cells.  The human HL60, murine MEL, and murine 32D cell lines were grown in culture and RNA was isolated at various time intervals during development.  Limiting dilutions, RT PCR, and PCR analysis were used to determine the amount of the HMG-4 gene that was present as transcribed RNA at each time interval.  The levels of HMG-4 gene expression in all three hematopoietic cell lines increased initially, but declined as the cell differentiated.  This leads to the conclusion that the HMG-4 protein must be involved in regulating gene expression as a cell differentiates, as it is a DNA binding protein.  We hypothesize that HMG-4 serves a specific function in both erythropoiesis and in maintaining hematopoietic stem cells in an undifferentiated state. This model may be important in determining a model for stem cells, which provide opportunities in bone marrow transplant.

PROFILING BACTERIAL POPULATION CHANGES OF MIXED SPECIES DRINKING WATER BIOFILMS USING DENATURING GRADIENT GEL ELECTROPHORESIS.  Paul Berube, Department of Biology, Colby College, and the Center for Biofilm Engineering, Montana State University, Bozeman, MT.

Denaturing gradient gel electrophoresis (DGGE) of PCR-amplified gene segments has been shown to be useful in profiling microbial communities.  This technique was attempted to profile drinking water biofilms.  Bozeman, MT, drinking water was supplemented with amino acids, carbohydrates, or humics.  Using this water, biofilms were grown in parallel annular reactors in a series of experiments.  The effects of nutrient source, carbon concentration, and chlorination on the growth of these biofilms were examined.  The non-chlorinated control carbohydrate biofilms showed the greatest statistical variability among the parameters tested.  This indicates that there were changes in the microbial diversity and species composition of these biofilms.  PCR was optimized using Escherichia coli DNA and lysed E. coli cells.  The presence of unknown inhibitors was found in the drinking water biofilms, thus preventing amplification by PCR.  However, PCR was successful using DNA isolated from pond biofilm and a dual species biofilm column.  DGGE of the products obtained was performed to examine the effectiveness of DGGE in profiling biofilm populations.

THE EFFECTS OF LIVE AND DEAD SPERM ON FERTILITY IN MICE.  Chris Davis, Mark Harries, Brian Hiester, Hubert Lam, Department of Biology, Colby College.

Valuable stocks of mice can be stored by cryopreserving their gametes.  However, it has been shown that the cryopreservation process kills or damages a portion of the sperm sample.  Cryopreserved sperm have also shown a significant decrease in fertilizing ability in comparison with fresh sperm.  A possiblity for such a decline in fertility could be the presence of dead sperm in concentrations large enough to inhibit the fertilization process.  This study examined the effects of increasing concentrations of dead sperm on the fertilizing ability of live sperm in vitro  We found that increasing amounts of dead sperm present during fertilization have increasingly inhibitory effects on the fertilizing ability of live sperm.  Preliminary attempts to identify the cause of inhibition suggest that the toxins inhibiting fertilization may be found in the medium in which the sperm are suspended.  These experiments indicated that both the dead sperm medium and the dead sperm alone are enough to inhibit fertilization.  Initial results also suggest that a large increase in total live sperm concentration has a detrimental effect on fertilizing ability.
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Abby Campbell, Environmental Studies Program
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Development Assets:  A Profile of Local Youth:  Research Reports by Senior Students in the Education and Human Development Program

ABSTRACTS
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Session II:  Environmental Studies

Hurd Room, Roberts Union

MARKETABLE PERMIT SYSTEMS: IS THERE A RECIPE FOR SUCCESS?

Abby Campbell, Environmental Studies Program

Marketable permits are increasingly being applied as a form of environmental regulation.  These trading programs have been used to allow parties to meet environmental objectives and to ensure an efficient allocation of a scarce resource.  The most common uses for marketable permits have been in air pollution, fisheries management, and water-use management.  The design of these various programs differs dramatically resulting in different incentives for those involved.  Therefore, some programs have been more successful than others at achieving the intentioned goals.  This paper will attempt to explain why the different levels of success occur and what connections can be made across programs.  This will allow a determination of what impact particular design elements have upon the accomplishment of a marketable permit program. 

ANALYSIS OF THE ENVIRONMENTAL EFFECTS OF ECONOMIC SANCTIONS THROUGH THE CUBAN EXPERIENCE

Amanda Carucci, Environmental Studies Program

A great deal of research has been conducted to ascertain the effects of the embargo against Cuba on the economy and general livelihood of the region. Yet, there is little evidence to suggest the ways that the embargo might be effecting the country's local environment. This study explores the links between the embargo and any changes in environmental quality. To do so effectively, it is necessary to isolate the possible explanatory variables. Not only is Cuba the victim of economic sanctions, but it is also communist and severely impoverished. The study will conclude that both environmental improvements and damage can be traced back to the different variables. In many cases, these effects have been strongly enhanced by the presence of the embargo. By looking at the impacts of the embargo on individual environmental indicators, as well as its interactions with poverty and communism, the pathways through which it has worked to change the local environment become quite clear.
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Session III:  Education & Human Development

Olin 1

DEVELOPMENT ASSETS:  A PROFILE OF LOCAL YOUTH

Research Reports by Senior Students in the Education and Human Development Program, Colby College

The Developmental Assets Framework, formulated by the Search Institute in Minneapolis Minnesota, highlights the positive relationships, opportunities, competencies, skills, values, and self-perceptions that help young people grow up to be healthy, caring, and productive citizens.  It has been developed using survey results obtained from more than 100,000 youth living in all parts of the US. Members of the seminar, working in groups, have studied the developmental asset framework, have reviewed recent survey results obtained from adolescents living in Central Maine, and have considered the implications of these data for parents, schools, and the community at large.  Each group will present a brief summary of their work. 

THE SUPPORT ASSETS

Nicole Neault, Christy Nuss, and Emil Thomann

THE EMPOWERMENT ASSETS

Melissa Bradbury, Sarah Cleary, and Kristen Merrill

THE BOUNDARIES-EXPECTATIONS ASSETS

Lynn McDonald, Liza Messenger, and Katie Mitchell

THE CONSTRUCTIVE-USE-OF-TIME ASSETS

Ruth Manion, Griffin Monahan, and Christina Tinglof

THE COMMITMENT-TO-LEARNING ASSETS

Kelly Fanning, Caroline Nutt, and Jennifer O’Donnell

THE POSITIVE-VALUES ASSETS

Catherine Pinkerton, Ashley Smith, and Sarah Sweeney

THE SOCIAL-COMPETENCIES ASSETS

Megan Davis and Heidi Roy

THE POSITIVE-IDENTITY ASSETS

Vanessa Wade and Corie Washow
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Session V:  Chemistry & Physics


Whitney Room, Roberts Union
1:30 p.m.
Ryan Jennerich, Department of Physics
A Magneto-Optical Trap of Rubidium

1:55 p.m.
Michelle Weber, Department of Chemistry
Catechol Approach to Natural Products

2:20 p.m.
Carolyn Mordas, Department of Chemistry

Determination of Nizatidine-Guest Complexes and Computer Aided Molecular Design

2:45 p.m.
BREAK 

Session V:  Multidisciplinary

Whitney Room, Roberts Union 

3:00 p.m.
Laura Pitarys, Latin American Studies Program 

A People's Portrait: History and Revolution in Bolivia's Mural Movement

3:25 p.m.
Elizabeth Parker, Religious Studies
A Voice Crying Out: John the Baptist

3:50 p.m.
Jeff Daniels, Department of History 

American Holocaust Films: A Case Study in Jewish American Identity 1937-1993

4:15 p.m.
Carolyn Keeling, Department of Psychology 

When People Attend to Base-Rates:  The Effect of Order and Delay of Measurement
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Session V:  Chemistry & Physics

Whitney Room, Roberts Union

A MAGNETO-OPTICAL TRAP OF RUBIDIUM

Ryan Jennerich, Department of Physics

We have constructed a magneto-optical atom trap for 85Rb.  A magneto-optical trap cools and confines neutral atoms with the combination of lasers and a magnetic field.  The lasers create a velocity dependent cooling force, while the magnetic field creates a spatially dependent Zeeman trapping force.  Currently we are attempting to perform a temperature measurement of the trapped atoms.  The atoms are expected to have a temperature of ~100°K.

CATECHOL APPROACH TO NATURAL PRODUCTS
Michelle Weber, Department of Chemistry

For the past two and a half years, I have been working with Dr. Brad Mundy on the synthesis of natural products.  This semester we have moved away for the traditional methods to try a more unconventional synthesis, the use of aromatic electrophilic substitution to add a generic R-group onto a simple catechol.  The molecule currently of interest is 1-(2,3-dihydroxyphenyl)-4-methoxy-1-butanone.  It is an iron chelator that has been isolated from the fungus Gloeophyllum trabeum.  The structure of the molecule has yet to be reported in literature, as the structure of the side chain is still in question.  Our hope is to build the molecule synthetically and verify the structure of the side chain via structural data.  The approaches we are taking involve the addition of the side chain via a carbocation intermediate.  Once the synthesis of the side chain has been completed via the Malonic ester synthesis, a Friedel-Crafts reaction will be utilized to add it onto the catechol.  Once the synthesis is complete, we hope to do a complete mechanistic study of the synthesis, as well as confirm the suspected structure of the isolated product.

DETERMINATION OF NIZATIDINE-GUEST COMPLEXES AND COMPUTER AIDED MOLECULAR DESIGN

Carolyn Mordas, Department of Chemistry

Nizatidine, N-[2-[[[2-[(dimethylamino) methyl]-4-thiazolyl] methyl]thio]ethyl]-N’- methyl-2-nitro-1,1, ethenediamine, has been investigated for its potential to act as a host to small molecules through hydrogen bonding and pi-pi interactions.  Pyridoxine (vitamin B6) was hypothesized to have a high guest-host binding constant with nizatidine.  This was supported through experimental methods involving NMR spectroscopy, UV-visible spectroscopy, and high performance liquid chromatography.  Computer aided molecular design and 3D conformationally flexible database searching led to the discovery of other possible guests, including albuterol, which has exhibited even higher binding constants from HPLC.

Friday, April 28, 2000
Session VI:  Multidisciplinary

Whitney Room, Roberts Union

A PEOPLE'S PORTRAIT: HISTORY AND REVOLUTION IN BOLIVIA'S MURAL MOVEMENT

Laura Pitarys, Latin American Studies Program

The national revolution in Bolivia in 1952 brought about major changes for indigenous people. The attitudes of the time and the support of the changes the revolution would bring can be seen in various murals from this period. The murals are a reflection of the ideals of the time as well as a type of propaganda for the revolution. The artists often idealized history, as well as pre-hispanic and indigenous people, in order to show the destruction and the problems that plagued Bolivians up through the time of the revolution. 

JOHN THE BAPTIST

Elizabeth Parker, Religious Studies   [Abstract not available]

AMERICAN HOLOCAUST FILMS: A CASE STUDY IN JEWISH AMERICAN IDENTITY 1937-1993

Jeff Daniels, Department of History

When examining the image of the Jew in American Holocaust films, one is truly determining how American Jews view themselves.  These films’ presentation of Jews exposes not only how Jewish Americans wished to see themselves but also how much Gentile Americans wanted to see of Jewish culture.  An exploration into America’s Holocaust films from the late 1930’s to the early 1990’s reveals an increasing concentration on the Jewish specificity of the event.  The degree to which this specificity is emphasized exhibits how accepting the American public was of its Jews and their plight.  Therefore, the prevalence of Jewishness in Holocaust films reveals the comfort which American Jews felt in publicly expressing their ethnicity.  The manner in which this comfort progresses can be determined by analyzing how these films both present the Jew and define what it means to be Jewish. 

This study reveals that Jews are not yet completely in an environment where they can fully expose their Jewishness to the rest of the country.  America’s current interest in the Holocaust film proves this event to be most popular and, therefore, successful means by which Jews can reveal their ethnic heritage to Gentiles and Jews alike.  American Jews focus so much on the Holocaust to explain their Jewishness that the meaning of being Jewish is trapped in this single, tragic event.  This intense focus uncovers a limited interest among both Gentiles and Jews in discovering the expansive identity of Jewish culture.  There seems little desire to explore the thousands of years of history, culture, and tradition that were destroyed by the Nazi regime.  Therefore, American Holocaust films presenting the full meaning of Jewishness will never be heard unless all of America is willing to listen.

WHEN PEOPLE ATTEND TO BASE-RATES:  THE EFFECT OF ORDER AND DELAY OF MEASUREMENT

Carolyn Keeling, Department of Psychology 

Past Research demonstrates the tendency for people to underuse the base rate (or prior probability) when making decisions.  The goal of this study is to explore the conditions under which people attend to base rate (or prior probability) when the order and delay of measurement are manipulated. Participants are presented with two pieces of contradicting information regarding car maintenance records.  A survey from a car magazine (the base rate) recommends one car, while an auto mechanic friend (individuating information) recommends a different car.  The participants must decide what car to buy. Consistent with past research, there is a tendency to underuse the base rate.  Also, the participants were more likely to attend to the base rate when it was the second piece of information they receive, and this effect was more likely to occur then there were delays in when each piece of information was presented.
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DNA INTERSTRAND CROSS-LINKING BY A DIEPOXIDE MYCOTOXIN.

Jacob E. Conklin and Julie T. Millard, Department of Chemistry

Diepoxides are widespread in nature and act as cellular cross-linkers, leading to chromosomal aberrations and the induction of cancer. Repandiol, a diyne diol diepoxide, was isolated from the edible mushroom Hydnum repandum by Takahashi, Endo, and Nozoe in 1992 and reported to display potent cytotoxic activity, attributed to its bifunctional alkylating capacity. We have purified repandiol for DNA interstrand cross-linking studies using defined sequence DNA oligomers. Preliminary results suggest that repandiol is a much less efficient DNA cross-linker than the chemically simplest diepoxide, diepoxybutane. However, like the diepoxyalkanes previously studied in our laboratory, repandiol shows a preference for alkylation at guanine residues.
CISPLATIN INTERSTRAND CROSS-LINKING OF DEFINED SEQUENCE NUCLEOSOMAL DNA

Erin E. Wilkes and Julie T. Millard, Department of Chemistry

DNA interstrand cross-linking agents have been recognized for many years to be powerful antitumor chemotherapeutics. While the interactions between free DNA and many anticancer drugs have been explored extensively, there is less information available about these interactions with nucleosomal DNA. Nitrogen mustards have been reported to show relatively similar cross-linking sites and efficiencies in free and nucleosomal DNA, but mitomycin C shows markedly reduced cross-linking in the center of nucleosomal DNA. We have initiated studies on the cisplatin-induced interstrand cross-linking of the 5S DNA of Xenopus borealis reconstituted with chicken histones to form defined sequence nucleosome core particles. We are using polyacrylamide gel electrophoresis to examine the families of cross-links produced in the free and nucleosomal state. 

DETERMINATION OF NIZATIDINE-GUEST COMPLEXATION CONSTANTS AND COMPUTER-AIDED MOLECULAR DESIGN

C. J. Mordas and T. W. Shattuck,, Department of Chemistry

Nizatidine, N-[2-[[[2-[(dimethylamino) methyl]-4-thiazolyl] methyl]thio]ethyl]-N’- methyl-2-nitro-1,1, ethenediamine, has been investigated for its potential to act as a host to small molecules through hydrogen bonding and pi-pi interactions.  Pyridoxine (vitamin B6) was hypothesized to have a high guest-host binding constant with nizatidine.  This was supported through experimental methods involving NMR spectroscopy, UV-visible spectroscopy, and high performance liquid chromatography.  Computer aided molecular design and 3D conformationally flexible database searching led to the discovery of other possible guests, including albuterol, which has exhibited even higher binding constants from HPLC.
DETERMINATION OF THE WAVELENGTH DEPENDENCE ON THE METAL-CATALYZED DEGRADATION RATE OF THE HERBICIDES 2,4-DICHLOROPHENOXYACETIC ACID AND ATRAZINE

Charles Langelier, Timothy Bertram, and D. Whitney King, Department of Chemistry

A series of photochemical experiments have been conducted to determine the wavelength dependence on the degradation rate of the herbicides 2,4-dichlorophenoxyacetic acid and atrazine in aqueous Fe(III)/H2O2 solutions. The mixed solution was illuminated with a high-energy lamp coupled to a high-throughput monochromater. Product analysis was performed using HPLC. Degradation rates were correlated with OH production associated with iron redox cycling. Production of oxalate in the degradation of 2,4-dichlorophenoxyacetic acid enhanced the degradation rates by further reducing Fe(III).
INVESTIGATION OF THE CHEMILUMINESCENCE REACTION DYNAMICS OF H2O2 AND ACRIDINIUM ESTERS FOR OPTIMIZATION OF FIA FOR NATURAL H2O2 SAMPLES

Megan L. Melamed, Nicholas P. Bizier, Sara B. Lovitz, Stephen M. Theberge, and D. Whitney King, Department of Chemistry

Hydrogen peroxide is a ubiquitous oxidant in the environment and plays a significant role in redox processes in both surface waters and the troposphere. Recently, Cooper et al. reported a new chemiluminescence technique for H2O2 analysis based on the alkaline reaction of 10-methyl-9-(p-formylphyenyl)-acridinium carboxylate trifluoromethanesulfonate with H2O2. Using this CL reaction, we have developed a flow injection analysis system for nM analysis of H2O2 in natural waters. A detailed kinetic investigation of the CL reaction allowed optimization of flow cell geometry, reaction dynamics, and reagent programming. 

SEARCH FOR CONVENIENT PRECURSORS TO HYDROXYCARBENES

Dasan M. Thamattoor and Sarah Poplawski, Department of Chemistry

Although carbene chemistry has enjoyed the attention of numerous researchers, hydroxycarbenes (1) continue to defy detailed study. This is largely due to the lack of suitable general methods for producing these elusive species. To address this long standing problem, we are currently preparing novel precursors (e.g. 2 and 3) which, upon photolysis, could provide an exceptionally facile route to hydroxycarbenes. The design of 2 and 3 is based on the evidence that various other carbenes have been successfully generated from similar systems. In these precursors, extrusion of the carbene is accompanied by the formation of stable aromatic molecules such as phenanthrene and naphthalene. Furthermore, ab initio molecular orbital calculations of hydroxycarbenes, using modern methods and basis sets, will be also described.

INTERACTIONS OF SN(IV) AND TI(IV) ORGANOMETALLIC COMPLEXES WITH DOUBLE-STRANDED DNA: ICP-AES AND HPLC ANALYSIS

Shari U. Dunham and Katharine M. Davies, Department of Chemistry

In order to understand further the interactions that exist between specific organometallic complexes and DNA, reactions of double-stranded calf-thymus DNA with titanocene dichloride (Cp2TiCl2, Cp=C5H5), triphenyltin chloride (Ph3SnCl), diphenlytin dichloride (Ph2SnCl2), and triphenyltin acetate (Ph3SnOAc) were performed. The goal of this research is to establish how the fundamental structure and composition of these compounds determine the effectiveness of their DNA interactions. Each metal compound was incubated with DNA at several metal:DNA ratios and reactions were maintained at 37C (pH 6-8). Multiple time points were taken of each reaction mixture and for each time point the modified DNA was isolated via ethanol precipitation. Modified DNA was then analyzed by ICP-AES (to determine the ratio of bound metal to phosphorous) and by HPLC separation of enzymatic digestions (to determine the relative percent area of each of the four bases in modified and control DNA). Preliminary data will be presented and DNA-binding trends will be discussed in view of a DNA-binding mechanism for these potential organometallic anticancer agents.

STRUCTURAL IMPLICATIONS OF INCORPORATING 6-THIOGUANINE INTO A DNA QUADRAPLEX

Stephen U. Dunham, Matthew A. Davis, and Drew J. Davis, Department of Chemistry

At the ends of the human chromosome lies the DNA telomere with the repeating sequence d(AGGGTT)n. While much of the telomere is duplex DNA, the ends are thought to be single strands. These single stranded segments could fold intramolecularly into four-stranded structures stabilized by three G-tetrads. 6-thioguanine is a known anti-cancer agent that is readily incorporated in place of guanine during DNA replication. The replacement of oxygen by sulfur at the O6 position of guanine has been proposed to hinder hydrogen bonding necessary for normal G-tetrad formation and could lead to changes in telomere stability. The human telomere sequence d[AG3(T2AG3)3] (HT1) was chosen as a control because it has been observed to fold into a quadraplex. HT1 was synthesized and modified by replacing various guanine bases with 6-thioguanine. The control and modified DNAs were purified by HPLC, characterized by enzymatic digestion, and tested for stability via temperature dependent gel electrophoresis and UV/Visible spectroscopy.

SYNTHESIS AND CHARACTERIZATION OF IRON COMPLEXES AS POTENTIAL ENZYME INHIBITORS

Stephen U. Dunham and Jason T. Gatlin, Department of Chemistry

A wide range of drugs work via binding to and inhibiting enzymes. Methods for design and synthesis of these drugs include rational drug design of known inhibitors, high throughput screening of molecular libraries, and combinatorial synthesis of new molecules. An alternative approach to increased chemical diversity could be obtained by taking advantage of the unique orientation of ligands around metal ions. In order to use this approach, one part of a ligand must bind to the metal ion, while the other part of a ligand interacts with the enzyme. Additional diversity could be obtained by synthetic modifications of functional groups that interact with the enzyme. Reactions of Fe(III) with various substituted catechols and salicylates have been followed by UV/Visible spectroscopy and HPLC. Iron complexes have been assayed for activity by inhibition of enzymes with chromogenic substrates.

SYNTHESIS OF RUTHENIUM ANTITUMOR AGENTS

Heather K. Izumi and Wayne L. Smith, Department of Chemistry

Dimethylsulfoxide complexes of Ru(II) exhibit antitumor activity and are relatively nontoxic. Previous studies have shown that trans-[Cl2(Me2SO)4Ru] binds more rapidly to DNA than the cis-isomer and causes greater disruption of the DNA structure due to crosslinking. Efforts in our laboratory with Ru complexes indicate that cis-complexes are more easily obtained than the trans-isomers. Initial attempts have involved preparation of cis-[Cl2(Me2SO)4Ru] and photochemical conversion to the trans-isomer. We are preparing robust Ru complexes which will efficiently bind to DNA. Besides Ru(DMSO)4X2 (where X=Cl, NO2, NO), we will focus on complexes with polypyridyl coligands such as trans-[Ru(bpy)2X2] and mer-[Ru(tpy)X3] (where bpy=2,2-dipyridine and tpy=2,2’:6’,2"-terpyridine). Characterization of the complexes will involve infrared and ultraviolet spectroscopy, conductivity, and magnetic susceptibility.

COMPUTATIONAL APPROACHES FOR ESTIMATING IRON COMPLEXATION CONSTANTS IN ENVIRONMENTAL SYSTEMS

Jason M. St. Clair, D. Whitney King, and Thomas W. Shattuck, Department of Chemistry

The complexation of Fe(III) in natural waters plays a critical role in defining the biogeochemistry of this element. Numerous investigators have used a range of spectroscopic, potentiometric, and solubility based techniques to measure Fe(III) complexation constants in the laboratory. These experiments, however, are very difficult to perform due to the low solubility of most Fe(III) solid phases. Consequently, many solution phase complexation constants for Fe(III) are poorly defined or have not been investigated. Computational techniques may provide an alternative approach for the determination of Fe(III) equilibrium constants. We report the calculated free energies of a series of Fe(III) complexes determined at multiple levels of theory. Calculated Gs for Fe(III)-ligand exchange equilibria are remarkably well correlated with the experimentally determined values. This linear free energy relationship provides an opportunity to predict complexation constants of other Fe(III)-ligand species.
HIGH RESOLUTION DOPPLER-FREE SPECTROSCOPY OF RUBIDIUM AND CESIUM

Dan Morris and Scott Friemann, Department of Physics

High resolution Doppler-free spectroscopy can be performed with inexpensive, commercially available diode lasers. Saturated absorption spectroscopy is performed with a diode lasers incorporated into an external cavity to measure sub-doppler atomic linewidths. The hyperfine

splitting of the 5s S[1/2] --> 5p P[3/2] transition in atomic rubidium and the 5s S[1/2] --> 6p P[3/2] transition in cesium are observed and analyzed.
APPLICATIONS AND BENEFITS OF AN EXTERNAL CAVITY DIODE LASER

Fancisco J. Galvan and Jeremy Greenfield, Department of Physics

The external cavity diode laser produces narrow band radiation which is centered on a wavelength dependent on the exact manufacturing process used in its production. Further, the external cavity permits wavelength tunability through several nanometers. Their inexpensive cost, tunability, and narrow linewidth make external cavity diode lasers excellent tools for measuring atomic hyperfine structure at sub-doppler resolution. In the Department of Physics and Astronomy at Colby College, we have constructed external cavity diode lasers centered at 780 nm tunable over a range greater than 10 nm. These lasers are suitable for conducting high resolution spectroscopy of atomic rubidium.

EFFECTS OF STIMULUS MODALITY ON CONDITIONED RESPONSES IN MALE ZEBRA FINCHES 

Aura Janze, Department of Biology

Combining acoustic and visual conditioning stimuli (CSs) has been shown to produce more effective animal learning, and acoustic CSs appear to condition more effectively than visual CSs when using a single stimulus. This study compared the effectiveness of conditioning male zebra finches (Taeniopygia guttata) using combination and single CS conditions. Birds in the acoustic and the combination CS conditions approached deposited seed significantly faster than birds in the visual CS condition. Results of testing show that combining acoustic and visual CSs quickly elicits learning that is more resistant to extinguishing than using the CSs separately. Zebra finches also appear to learn as quickly when conditioned with sound only, and the effects are stronger than when the visual CS is used alone. These results are likely a consequence of the sensitive and complex auditory systems of zebra finches and their natural tendency to respond to their own songs.
MICRO- AND MACROHABITAT USE OF THE GRAY JAY, PERISOREUS CANADENSIS

James Mason, Department of Biology   [Abstract not available]
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