SCRP 2009 - Research Project Summaries

BIOLOGY:
Professor Jason Duncan, Biology Dept., 2 students
The transport of proteins, mRNA transcripts and organelles within a cell facilitates their localization to discrete cellular domains.  This is especially evident in neurons:  Chemical messages synthesized in the cell body must be delivered through the axon to the distant synapse.  This distance poses a significant challenge for the neuron, as the length of the axon is 106-109 times the width of the cell body.  The neuron employs a microtubule-based transport system to actively transport these chemical messages along its entire length.  In Drosophila melanogaster larvae, the segmental nerve is ideal for studying axonal transport.  Segmental nerve bundles emerge from the brain and bilaterally innervate the body wall musculature of each larval segment.  They are easily accessible, narrow, extremely elongated and the microtubules within the axon are polarized, thus transport occurs in intrinsically defined directions.  Research conducted in my lab will employ a genetics based approach in Drosophila to identify novel components of microtubule-based axonal transport.  The identification of genes involved in axonal transport in Drosophila is facilitated by the fact that mutants have a characteristic crawling defect in which the larval tail flips upwards, and transported synaptic vesicles accumulate as ‘clogs’ in the axons.  Participation in this research will provide undergraduate students with a broad exposure to laboratory techniques in Genetics, Neurobiology and Molecular and Cell Biology.

Professor Chris Smith, Biology Dept., 2 students

Joshua trees, are large, spiny, almost comical plants endemic to Mojave Desert region of Arizona, California, and Nevada.  Early American explorer, John C. Fremont, described the Joshua tree as "the most repulsive tree in the vegetable kingdom," but today their distinctive growth form has made them  the emblematic species of the American deserts. Beyond their to their bizarre appearance, Joshua trees are part of an unusual pollination mutualism: the trees are pollinated exclusively by specialized moths, and these moths reproduce soley by laying their eggs in pollinated flowers. Students collaborating with me will examine two projects related to the biology of these highly unusual trees and their pollinating moths. The first project will examine how natural selection is shaping interactions between the Joshua tree and its  pollinators in a hybrid zone  in central Nevada where two different pollinating yucca moths co-occur. The second project will investigate how global warming is affecting population growth rates in these trees in the northern and southern ends of their range. These projects will involve approximately 2 weeks spent in the field (Nevada and California) in mid-May and early June, shortly after classes end. During that time we will conduct simple field experiments and collect demographic data from the trees. The remaining 7 weeks of the SCRP program will be spent in the lab, collecting molecular genetic data (DNA sequencing and microsatellite genotyping)  that will complement field data. Students participating in these projects will be expected to train with the PI during the spring semester, and will be invited to participate in field research to be completed over spring break. 

BIOLOGY:
Professor Susan Kephart, Biology Dept., 2 students
Imagine a meadow of wildflowers, i.e., the spectacular “blue camas” that sustained Lewis and Clark, and sets the stage for exploring speciation, hybridization, and the behavior of animal pollinators that influence the evolution of floral traits and gene flow in Camassia. 

We will investigate natural, field populations that vary in the strength of reproductive isolation between great vs common camas (C. leichtlinii, C. quamash).  We’ll conduct experiments and observations in local sites and along the Columbia Gorge. DNA-based microsatellites allow us to fingerprint species and their hybrids, with techniques broadly applicable to plants and animals. Using artificial flowers created in 2008, we may also mani-pulate floral scent and symmetry to assess how pollinators locate rewarding flowers.

Come join us in designing this research linked to conservation, habitat-fragmentation, plant-animal interactions, and community restoration. The questions we pursue involve field study in coastal prairies, oak savannas, even montane "sky islands." We’ll use state-of-the-art tools to understand biodiversity: remote habitat sensing, nectar/floral analysis, digital microscopy, and DNA fragment analysis. Active areas include: 

1) Speciation, hybridization, and pollinator-mating behavior of blue camas. Though spectacular in wet prairies, we know little about the historical relationships and present day evolution of camas species native to Oregon.

2) Nursery pollinators of rare vs common carnations (Silene douglasii). Moth pollinators lay eggs in flowers that support their larvae. Mutualism or parasitism?

3) Effects of habitat loss on milkweed pollinators and herbivores, including monarch butterflies. 

ENVIRONMENTAL SCIENCE

Professor Kimberlee Chambers, Environmental Science Dept., 2 students

The local food movement is increasingly gaining attention as an alternative to industrial agriculture that is beneficial in terms of personal health, reducing personal carbon footprints and sustaining small scale farmers and rural communities. This research will use the interdisciplinary tools, methodologies, and theoretical approaches of Environmental Science to quantify how the term ‘local’ is being defined and measured in the commercial food market drawing on the greater Portland and Willamette Valley area as a case study. Our goal is to assess how local is being measured and to compare this to the local food movement’s goals of sustainability. Specifically we will use quantitative and qualitative methods to address the following questions: What is local? How is it being defined? Who is using local to market their foods? What is the geographic area of local? In conclusion our goal is to map out common distances for the market of local foods and to critique these in terms of sustainably (economic, ecological and social).
CHEMISTRY:

Professor Drew Duncan, Chemistry Dept., 2 students
Heterocyclic motifs are one of the most prevalent structural features of naturally-occurring organic molecules.  Accordingly, synthetic chemists place great value on reac-tions that transform simple linear starting materials into complex heterocyclic products in high yield and with good stereoselectivity.   In this regard, intramolecular reactions – transformations in which both reaction partners are contained within the same molecule of starting material – have proven particularly effective.  Previous work in the Duncan group has revealed that w-hydroxy-a,b-unsaturated aldehydes undergo a highly enantioselective (> 90% ee) intramolecular oxa-Michael reaction to form six-membered oxacycles (tetrahydropyrans).  This transformation is catalyzed by a derivative of proline, a naturally-occurring amino acid. Research for the summer of 2009 will focus on intensive exploration of the scope of this asymmetric organocatalytic cyclization.  We will be further optimizing the original transformation, as well as extending the method to different ring sizes and more highly substituted targets.  Students working in the group will become proficient in a variety of techniques for the synthesis, manipulation, and characterization of organic compounds, and additionally will have the opportunity to use the chemistry department’s new 500 MHz NMR spectrometer.  
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EXERCISE SCIENCE

Prof. Jonggi Hong, Exercise Science Dept., 2 students

“Does a short bout of vibration training increase muscle strength and proprioception of the shoulder?” For this study, a total of 40 women and men (age range, 18 to 35 years) who have no history of shoulder pathologies in the last 12 months will be recruited through flyers posted on campus. Subjects will be gender stratified (10 of each gender in each group) and randomly assigned (coin toss) to one of the treatment groups (Vibration or No-vibration). The testing sessions (pre and post) and the training session (Vibration or No-Vibration) for each subject will require only one visit to the laboratory. The approximate length of time for the training and test session is 50 -55 minutes. The outcome measures that will be assessed are:  1) muscular strength and 2) the joint position sense in the internal and external rotation of the shoulder. All testing procedures will be performed on the dominant shoulder. 
PSYCHOLOGY:

Professor Courtney Stevens, Psychology Dept., 2 students

How does the brain enable us to think, speak, and feel? With the advent of noninvasive neuroimaging techniques, we are now able to study the living human brain in action—reading words, focusing attention, and experiencing emotions. The central question guiding my research is how experience, broadly construed, influences these processes. In the course of this research, I conduct studies with adults, children, and individuals with developmental disabilities. Students participating in summer research will gain experience using one of the following neuroimaging techniques:

· Event-related brain potentials (ERPs): Electrodes are placed at the surface of the scalp and record the activity of large groups of neurons while an individual performs some task. This traces the time course of activity in the brain. 

· Functional magnetic resonance imaging (fMRI): Participants perform a task while lying in a giant, cylindrical magnet. This models patterns and locations of blood flow during different tasks. 

· Diffusion tensor imaging (DTI): Computer algorithms reconstruct white matter fiber tracts in the brain. This models structural connectivity of different brain areas. 

I am looking for students who are motivated, independent, problem-solvers. No exper-ience with neuroimaging techniques is expected. I’m especially interested in supporting students considering graduate school in psychology, neuroscience, or medicine who wish to gain hands-on research experience. Research will require living or commuting to the University of Oregon campus in Eugene, where imaging facilities are available for data collection. 

PHYSICS

Professor Michaela Kleinert, Physics Dept., 2 students
The goal of my research project is cooling and trapping of two different atomic species, rubidium and strontium, with the help of magnetic fields and laser light in a magneto-optical trap (MOT). Students will get the opportunity to work on the assembly of essential parts of the experiment and on measurements on ultracold atoms and laser light. As this project is in the initial phase, it offers students the unique possibility to actively participate in every step of the experiment and learn about the building blocks of a state-of-the-art AMO experiment.

Projects include, but are not limited to: 

· Optimization of the laser sources (improved vibration and temperature stability); 

· Characterization of the laser sources (behavior as a function of current, temperature, ..., optimization of power and frequency stability); 

· Trapping of the first atoms and characterization of atom number, density and temperature via fluorescence and/or absorption measurements and optimization of number and temperature; 

· Design of the laser system for strontium; 

· Work on the electronics part of the experiment (PID controller, switches for magnetic fields,…); 

· System control (connection between experiment and computer). 
� EMBED ChemDraw.Document.6.0  ���
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